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1.0 VALVES 

1.1 General Description of Equipment 

Item 1 2 3 
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 
Site Assy. Drg. No. AN081 AN080 AN078- 
Valve Assy. Drg. No. Q5612-0750-001 05612-1200-001 Q5612-1350-001 
Operator Spur gearbox Spur gearbox Spur gearbox 
Operator Manufacturer Auma Auma Auma 
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-S001 77-1350-S001 
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 05612-1500-001 

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 77-1500-8001 
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 Overview 

All new internal concrete surfaces of the sewer are lined with RosLok uPVC corrosion resistant 
liner supplied by Eroc Pty Limited. In the tunnels the installed liner covers the full 360° of the 
tunnel circumference thereby imparting abrasion protection to the invert as well as providing 
corrosion resistance to the crown. 

The liner is keyed to the concrete substrate by a series of integral parallel Tee shaped ribs. All 
joins in the liner were made by hot gas welding. 

In the 2.4m diameter tunnel two narrow longitudinal slots, approximately 500mm either side of 
the invert, were cut through the liner face to provide relief for the ground water. 
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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 contact time. The adsorption of these two items is the first 
step in the `CadsorlD' 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 `Cadsorbi 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. 

3.4 Description of Equipment and Processes 
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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: 2025 litre 
Weight of AC: 1180 kg/unit 
Type of AC: 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 MF'SB290 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: 

4.0 ELECTRICAL 

4.1 Introduction 

835 I /sec 
2 seconds 
minimum 99% 
1.2kPa 
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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. 

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 detect the level of sewage in the tunnel at Best St and Nth Quay 
Shafts and control the fan sequence depending on the level. 

4.2 General Overview of Electrical Control 

4.2.1 Best Street 

An electrical control panel is 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 - There are a separate "START", and "STOP" pushbuttons for each fan on 

Auto. Operation 

Emergency Isolation 

the electrical control panel to allow for individual manual operation. 

- The PLC is fitted with a "Real Time Clock" and is programmed to operate 
both fans together twice a day. 
ON 7:30am 
OFF 11.30am 
ON 5:00pm (17:00 HRS) 
OFF 8:00pm (20:00 HRS) 

A radar level sensor is installed in the shaft and optic fibre cable connects 
the sensor to the control panel. The sensor supplies an analog output 
from which the PLC utilises. The PLC converts this signal into a meter 
range. The fans will operate when the level of sewage reaches a certain 
level. 

Om -1.2m 

1.2m - 2.4m 

2.4m + 
2.4m - 1.2m 

1.2m - Om 

Both fans OFF but in automatic mode they operate to the 
timer. 
Both fans START and continue to operate in this range. 
A rise of 50mm in 5 minutes will start the fans while a fall 
of 50mm in 5 minutes will turn the fans off. 
Both fans STOP. 
Both fans remain STOPPED as air is now drawn through 
the units from the vent stack to the tunnel. 
A rise of 50mm in 5 minutes will start the fans while a fall 
of 50mm in 5 minutes will turn the fans off. 
Both fans now operate to the timer. 

An emergency stop is provided adjacent to each machine for 
emergency isolation of the plants. 
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A variable speed drive is installed for each fan inside the control panel. The speed of the drives 
are not controlled automatically. The speeds are adjusted manually from the display panel on 
the variable speed drive itself. The drives are commissioned at 2000 m3/hr (67%, 34Hz). The 
drive is an ABB ACS401-0004-3-2. This drive is fitted with an RFI Filter and control panel and 
has 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 is 
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 electrical control panel is located adjacent to the building. The fans operate in two modes. 
A selector switch will be provided to select between "MANUAL", and "AUTO" operation. 

- There are separate "START', and "STOP" pushbuttons for each fan on , 

Auto. Operation 

the electrical control panel to allow for individual manual operation: 

- A radar level sensor is installed in the shaft and optic fibre cable connects 
the sensor to the control panel. The sensor supplies an analog output 
from which the PLC can utilise. The PLC converts this signal into a meter 
range. The fans operate when the level of sewage reaches a certain 
level. 

Om - 0.7m 
0.7m - 2.4m 

2.4m + 
2.4m - 0.7m 

0.7m - Om 

Manual Operation 

Both fans OFF 
Both fans START and continue to operate in this range. 
A rise of 50mm in 5 minutes will start the fans while a fall 
of 50mm in 5 minutes will turn the fans off. 
Both fans STOP 
Both fans OFF. A rise of 50mm in 5 minutes will start the 
fans while a fall of 50mm in 5 minutes will turn the fans off. 
Both Fans OFF (system reset) 

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

.A variable speed drive is installed for each fan inside the control panel. The speed of the drives 
are not 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 drive is an ABB ACS401-0004-3-2. This drive is fitted with an RFI Filter and control panel 
and has 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. 
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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 are 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. 
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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. 

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 washer's 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 finl 
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. 
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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. 

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 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 stem 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 stems 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. 
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2.0 LINER 

2.1 Liner Installation 

Refer Technical Procedures for Liner Installation 

2.2 Pre-Cast Segments and Grouting in EPB Tunnel 

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 Services 

- Electric power 415v for 2.2kW fan. 

4.0 VALVES 

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

5.0 ODOUR CONTROL UNITS 

Refer Part 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. 

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 

Electrical 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. 

Electrical Rectification 

In the event of a power failure the reset push button in the MCC cubicle must be depressed to 
enable system start-up. Electrical power-up after power failure is not automatically resumed as 
it is seen as a safety issue. 
As there is no telemetry or data highway system installed for each site, there are no alarms to 
raise the power failure and each site will have to be manually checked and reset. 

In the event of a power failure and power has resumed, the PLC will automatically continue to 
operate under its previous settings. Manual reset of this 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 fan's Auto Start bit must be in the ON state and to enable this, the following conditions 
must be true ; 

1. The real time clock in the PLC must be. at either of its two preset times in the 24 hours 
and the level between Om and 1.2m 

2. The level in the Best Street shaft must be within the range of 1.2m to 2.4m of the sewer 
level where the real time clock settings in the PLC are ignored and the fans run. 

3. The fans will START if there is a rise in level of 50mm in 5 minutes or STOP if there is a 
fall in level of 50mm in 5 minutes. 
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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 

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 North Quay shaft must be within 0.7m to 2.4m. 
2. The fans will START if there is a rise in level of 50mm in 5 minutes or STOP if there is a 

fall in level of 50mm in 5 minutes. 
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3.3 Table 1: PLC I/O Spec. & Status Messages 

Input Description 
. 

Output 
_ 

Description 
,. 

Indication - 

Diqita 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 Sufi, . 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 

3.4 Changing the Pre-Set Sensor Levels via the PLC and Program 

The programmed levels are located in the RSLogix 500 program file Lad4-AUTO for both Best 
Street and North Quay and can only be changed in this location. The conditional input 
instructions LES and GEQ compares the source depth from the VEGA sensors with a preset 
value in millimetres. This value may be changed by double clicking the preset value, adjusting it 
to the desired level and then back-loading the program to the PLC. 
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4.0 PANELVIEW DISPLAY AND OPERATION 

The Panel View display is a logical arrangement of screens containing objects such as push 
buttons, indicators, control lists, bar graphs and alarms. When the application is down-loaded to 
a terminal, the operator interacts with these objects by pressing function keys. 

Panel View communicates with the MicroLogix 1500 using the DF1 network connection via the 
serial port connection. 

The ports on the PanelView terminal determine the communication protocol used. 

The Panel View display screens are located on the right hand side of each MCC panel and may 
be accessed by unlocking and opening the right hand side door of both North Quay and Best 
Street MCC.cubicles. 

4.1 Best Street Operation 

Main Menu Screen 

The main menu screen should be showing during normal operation to display a list of pages 
available to the operator. The arrow up and down buttons select the different screens and the 
enter button displays the page selected. The F2 button will always return the operator to the 
main menu. 

mulu 
SENSOR LEVEL 
STATE 
ALARM HISTORY 
AM START _ 

12=5:111:12 
Diur 
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Sensor Level Screen 

This screen displays the level of sewage in real time. F2 button returns the operator to the main 
menu screen. 

SENSOR LEVEL 
41##### mm 

State Screen 

When the state screen is selected, the operator will be shown a snapshot of the present state 
of the control. The screen will display the system is in manual or auto operating mode and will 
also display whether the system is ready or whether the operator needs to "check alarms then 
reset'. F2 button returns the operator to the main menu screen. 

AUTO OPERAT I ON 
SYSTEM READY 

F2 
jl NS/1111 
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Alarm History Screen 

If this page is selected, the operator is displayed a list of alarms that have occurred in 
chronological order. The date the alarm occurred is also displayed. The arrow down button 
scrolls through the alarms on the list. F2 button returns the operator to the main menu screen. 

MM/DO/YY SET FAN 
1 ESTOP THEN* 

MWDD/YY SET FAN 
2 ESTOP THEN* 

F2 
esrru 

Set Time Duration Screen 

This screen displays the current time, which is read directly off the real time clock in the PLC. 
The operator can set the fans to START and STOP in the morning and afternoon by selecting 
the AM or PM time and depressing the F3 and F4 buttons. The F3 sets the hour and F4 the 
minutes and are based on a 24 hour system. The display will then show four numbers which 
can be changed by selecting the number required with the left and right arrows and the 
advancing or decreasing the selected number with the up and down arrows. Once the time has 
been entered, the screen will display the start or stop times and when the fans are to operate. 
F2 button returns the operator to the main menu screen. 

L 

CURRENT TIMEWN 
TO ADJUST PRESS 

F3 hr F4 min 
AM STI=IPT 

I " Object Type Text " Object ID 2528 F2 
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CURRENT TIME** : 0# 
TO ADJUST PRESS 

F3(hr) F4(min) 
PM STOP 

F2 

## ## 

These screens above show the AM settings for start and stop time of the fans. Screens for PM 
settings are similar although are not shown. 

Alarm Banner Screen 

If one of the alarms is activated during normal operation, the system shuts down and the alarm 
banner screen is displayed. This screen has priority over all other screens and the operator 
must press the Fl button to clear the alarm banner. The types of alarms displayed are: 

1. Sump level high 
2. Set fan 1 estop then reset 
3. Set fan 2 estop then reset 
4. Set panel estop then reset 
5. Fan 1 VFD 3 sec timeout 
6. Fan 2 VFD 3 sec timeout 
7. Fan 1 Thermistor trip 
8. Fan 2 Thermistor trip 
9. Fan 1 VFD faulted 
10. Fan 2 VFD faulted 

The system will not start until the alarm condition has been rectified and the operator can 
always check what alarm has been activated in the alarm history page. 

The alarm banner shown below is a high level in the sump. 
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SUMP LEVEL HIGH! 

F1 CLEAR 

4.2- North -Quay Operation- 

The screens at North Quay are identical to that of Best Street, however there are no screens 
showing fan operation. The alarm banners for both sites display identical alarms. 
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CLAUSE 2 - MAINTENANCE 

5.0 VALVES 

5.1 Preventative 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. 

5.2 Corrective Maintenance 

5.2.1 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 before closing the 
gate. 

5.2.2 Packing Replacement Equipment 

Wrenches 
Replacement Packing 
Knife 
75mm x 8mm flat bar approximately 600mm long 
Hammer 
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5.2.3 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. 

5.2.4 Installing New Packing 

Cut packing to stuffing bc:o' 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. 

5.2.5 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 
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6 ODOUR CONTROL UNITS 

6.1 Preventative 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 
Drain inlet ducting (North Quay only) 
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% 

Replacement and Disposal of Activated Carbon 

The replacement of the activated carbon is carried out by isolating the units and then removing 
the spent carbon using a truck mounted 'super-sucker' or equivalent. The unit is then repacked 
with conditioned virgin carbon. 

Depending on the configuration of the 'super sucker' the roof of the North Quay odour control 
building may have to be removed in order to extract the carbon. With Best Street, entrance 
through the main door may be sufficient. 

Due to the hazards and safety issues concerning the activated carbon, the removal, repacking 
and disposal of the carbon shall be carried out by authorised and experienced personnel only. 
The carbon disposal must be carried out under EPA license and is usually deposited as land fill 
depending on the hydrocarbon extent. 

Arrangements can be made by contacting Camtek to discuss the servicing and refurbishment 
of the odour control units. 
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7 LIST OF SUBCONTRACTOR / PROPRIETY EQUIPMENT 

Saiittiotioit 

. 

Subcontractor / 

Propriety R1000001 :. _ 

Coritk a 0404. 
.., 
Ph Ohe / Fax _,.. _. _ , 

_ _ . .. _.. 
Liner EROC Pty Ltd 07 3307 8100 07 3268 3734 

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.: Carntek 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 9592:371-1- - 

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 O73891 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 O73881 6139 
Power Supplies Control Logic 07 3252 9611 07 3252 8776 
Surge Protection Power House 07 3216 0560 07 3250 4944. 
Vegapuls Level 
Sensor 

VEGA 02 9542 6662 
. 

02 9542 6665 
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8 RECOMMENDED SPARE PARTS AND SPECIAL TOOLING 

Equipment 
. :..- 

Description 

......,__:._................. 

Molo 
._. .. . _. . _ .....: . , ......... _ 

Part Number 
,... 

s.000i4i 
Ibtiliiig ......,.. 
. .... ..:. . 

Liner EROC Pty 
Ltd 

RosLok Not required 

Valves 
Seat -3 piece 
Packing 

Oil Bath Rod-Seal 
Oil Bath Rod Wiper 
Oil Bath '0' Ring 

Oil Bath. Radial Dual Lip 
Oil Seal 
(Ref. JV P/No.s 70894, 
70895, 70896 and 
70897) 

Ludowici - 

LUdowici 
Ludowici or 
equivalent 
Ludowici or 
equivalent 

76148 - North Quay 750mm 
76149 - Perry Park 1200mm 
76150 - Albion / KSD 1350mm 
76151 - North Quay 1500mm 

Iluprene SA L35 

Lurene W44 
BS270 Nitrile 
Nitrile:OD'76.2 XID 57:15 x 9.5 -- 

(NQ 750mm only) 
Nitrile OD 101.6 x ID 76.2 x 12.7 
( PP 1200mm, KSD 1350mm, AP 1350mm) 

Thrust nut 
tightening 
tool 

-Not-required 

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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BRISBANE CITY COUNCIL 
Brisbane Water 
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CONTENTS 

PART 3 - APPROPRIATE RECORDS 

Section Description Electronic File Name 

1.0 John Valves Inspection and Test Plans 

John Valves Inspection and Test Plans 

2.0 Knife Gate Valves Pre-Commissioninq 

Albion Park Valve Inspection and Pre-Commissioning 
Albion Park Valve Pressure Testing 
Kingsford Smith Drive Valve Inspection and Pre-Commissioning 
Kingsford Smith Drive Valve Pressure Testing 
Perry Park Valve Inspection and Pre-Commissioning 
Perry Park Valve Pressure Testing 
North Quay 750 Valve Inspection and Pre-Commissioning 
North Quay 750 Valve Pressure Testing 
North Quay 1500 Valve Inspection and Pre-Commissioning 
North Quay 1500 Valve Pressure Testing 

3.0 John Valves Gearbox and Spare Parts Information 

AUMA Spur Gearbox Catalogue Sheets and Spare Parts 

4.0 John Valve Knife Gate - Design Calculations 

Tightening Torque for Bolts - Metal Joints 
John Valves Knife Gate Design Calculations 

5.0 Odour Control Unit / System - Inspection and. Test Plans 

AC Filter Housing Sheet 1 of 2 
AC Filter Housing Sheet 2 of 2 
Pre Filter Frame 
Skid 
Internal Ductwork 
Acoustic Box Sheet 1 of 2 
Acoustic Box Sheet 2 of 2 
Assembly of Unit Sheet 1 of 2 
Assembly of Unit Sheet 2 of 2 
Pre-commissioning and Factory Te-st - Prior to Delivery 
Pre-commissioning and Factory Test - Prior to Delivery 
Pre-commissioning and Factory. Test - Prior to Delivery. 
Pre-commissioning and Factory Test - Prior to Delivery 
Installation of Adsorber Unit - Best Street Unit 1 

Installation of Adsorber Unit - Best Street Unit 2 

JV inspect test.doc 

IPC Albion Valve.doc 
PT Albion Valve.doc 
IPC KSD Valve.doc 
PT KSD Valve.doc 
IPC PP Valve.doc 
PT PP Valve.dod 
IPC NQ 750 Valve.doc 
PT NQ 750 Valve.doc 
IPC NQ1500 Valve.doc 
PT NQ 1500 Valve.doc 

JV gearbox specs.doc 

JV tight torque.doc 
JV caic sheet.doc 

ITP 4219-001 S1.jpg 
ITP 4219-001 S2.jpg 
ITP 4219-002.jpg 
ITP 4219-003.jpg 
ITP 4219-004.jpg 
ITP 4219-005 S1.jpg 
ITP 4219-005 S2.jpg 
ITP 4219-006 S1.jpg 
ITP 4219-006 S2.jpg 
ITP 4219-007 BS1.jpg 
ITP 4219-007 BS2.jpg 
ITP 4219-007 NQ1.jpg 
ITP 4219-007 NQ2.jpg 
ITP 4219-008BS1.jpg 
ITP 4219-008BS2.jpg 
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BRISBANE CITY COUNCIL 
Brisbane Water 
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Installation of Adsorber Unit - North Quay Unit 1 

Installation of Adsorber Unit - North Quay Unit 2 

COmmissioning and Testing on Site - Best Street Unit 1 

Commissioning and Testing on Site - Best Street Unit 2 

Commissioning and Testing on Site - North Quay Unit 1 

Commissioning and Testing on Site - North Quay Unit 2 

Design 

6.0 Odour Control Units - Test Method Statement - BEST STREET 

Best Street Unit No. 1 TMS 001 
Best Street Unit No. 1 TMS 002 
Best Street Unit No. 2 TMS 001 
Best Street Unit No. 2 TMS 002 

7.0 Odour Control Units - Test Method Statement - NORTH QUAY 

North Quay Unit No. 1 TMS 001 
North Quay Unit No. 1 TMS 002 
North Quay Unit No. 2 TMS 001 
North Quay Unit No. 2 TMS 002 

8.0 Odour Control Units - Site Test Results / Calibration 

Site Test Results Best Street Units 1 and 2 
Site Test Results North Quay Units 1 and 2 
Site Test Results Laboratory Calibration Certificate 
Commissioning Accessory List 
Tech Rentals Quality Certificate 

9.0 Odour Control Units - As - Constructed Drawings 

General Arrangement Carbon Adsorber Unit 
Quotation Drawing Plan Arrangement CAM9901/1 
Quotation Drawing Side Elevation CAM9901/2 
Typical Ductwork Layout CAM9901/3 

10.0 Odour Control Units - SpeedVent Fans 

Speed Vent Fans Technical Schedule 

11.0 Odour Control Units - Isolation Valves 

F427 Gear Operator 
$50 NB Figure AR1 CEE3 AN/AE 
Butterfly Valves 

ITP 4219-008NQ1.jpg 
ITP 4219-008NQ2.jpg 
ITP 4219-009BS1.jpg 
ITP 4219-009BS2.jpg 
ITP 4219-009NQ1.jpg 
ITP 4219-009NQ2.jpg 
ITP 4219-010.jpg 

TMS-001-BS1.doc 
TMS-002-BS1.doc 
TMS-001-BS2.doc 
TMS-002-BS2.doc 

TMS-001-NQ1.doc 
TMS-002-NQ1.doc 
TMS-001-NQ2.doc 
TMS-002-NQ2.doc 

STR BS1-2.doc 
STR NQ1-2.doc 
STR cal cert.doc 
Accessory List 
Quality Certificate 

42190000-AC. pdf 
Cam9901-1AC.pdf 
Cam9901-2AC.pdf 
Cam9901-3AC.pdf 

SVF tech sched.doc 

F427 Gear Operator. pdf 
Valve AR1 450 
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BRISBANE CITY COUNCIL 
Brisbane Water 
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12.0 Odour Control Units - Training Manual 

Odour Control Unit Training Manual 
Odour Control Unit Training Manual Drawing 

13.0 Settlement Monitoring / Ground Water 

SGT Settlement Monitoring A -K Series 
SGT Settlement Monitoring Grandstand Series Albion Park 
SGT Settlement Monitoring BP Service Station 
SGT Settlement Monitoring BP Fuel Storage Tanks 
HRT Settlement Monitoring 

Plan of Settlement Monitoring Point Drawings 
Plan of Settlement Monitoring Point Drawings 
Plan of Settlement Monitoring Point Drawings 
Plan of Settlement Monitoring Point Drawings 
Plan of Settlement Monitoring Point Drawings 
Plan of Settlement Monitoring Point Drawings 

14.0 Building Approvals 

Best Street Certificate of Classification Form 11 

North Quay Certificate of Classification Form 11 

15.0 Tunnel Support Register 

Tunnel Support Register 

16.0 Final Alignment Survey Spreadsheets 

EPB Tunnel 
AS CONSTRUCTED Liner Survey 

Perry Park to Breakfast Creek Road 
AS CONSTRUCTED Liner Survey 

Albion Park to Kingsford. Smith Drive 
AS CONSTRUCTED Liner Survey 

Hard Rock Tunnel (HRT) 
AS CONSTRUCTED Liner Survey 

17.0 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 

Training Manual.doc 
Training Manual SK1.pdf 

Monitoring SGT-HRT.xls 
Monitoring SGT-HRT.xls 
Monitoring SGT-HRT.xls 
Monitoring SGT-HRT.xls 
Monitoring SGT-HRT.xls 

GMD-01. dxf 
GMD-02.dxf 
GMD-03.dxf 
GMD-04.dxf 
GMD-05.dxf 
GMD-06.dxf 

Best Street BA.jpg 
North Quay BA.jpg 

Tunnel Support Register.xls 

S1 Liner ASCON 

S1 Liner ASCON 

S1 Liner ASCON 

S1 Liner ASCON 

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 
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Breakfast Creek 
Breakfast Creek Invert 
Albion Park - Kingsford Smith Drive 
EPB Tunnel - Invert including T 
EPB Tunnel - Obvert including T 
Hard Rock Tunnel 

18.0 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 
Albion Park Shaft 
KingsfortISmith Shaft 
Perry Park Shaft 
Turbot Street Shaft 
Barry Parade_Shaft 
Best Street Shaft 
EPB Launch Chamber 

19.0 As-Constructed Drawing Register 

20.0. 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 

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

2532\MI\079 
2532\MR038 
2532\MR012 

Technical Procedure - Installation of Liner 2532W11\065 
(NQ to PP HRT -T Joint) 

Tunnel - EPB 

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

Technical Procedure - Liner Encasement Grouting 
Technical Procedure - Installation of uPVC Sewer Pipes 

(EPB Launch Chamber) 

Shaft Works - Albion and Perry Park Shaft 

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

(Final Lining & Ventilation Pipe Installation) 

2532\MI\037 

2532 \MI \039 
2532 \MI \074 

2532\MR070 
2532\11/11\081 
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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\MI\062 

2532\MI\068 

Technical Procedure - North Quay Maintenance Shaft 2532\1=067 
(Final Lining) 

Shaft Works - Bored Shafts 

Technical Procedure - 1800mm Dia. Shafts 2532\MI\076 
(Final Lining & Ventilation Pipe Installation) 

Technical Procedure - Precasting of Shaft-Covers & Installation -2532\MI\073 
Technical Procedure - Shaft / Tunnel Interface Final Lining 2532\MI\077 

Cross Connection Tunnels 

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 2532\MI\066 

21.0 Technical Manuals 

Reid - Swift lift Concrete Lifting Systems Reid_swiftlift_manual.pdf 

22.0 uPVC Liner Ma' ior Repair Check Sheets 

EPB Major Repairs 
HRT Major Repairs 
Albion Major Repairs 
KSD major Repairs 

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

Major Repairs.xls 
Major Repairs.xls 
Major Repairs.xls 
Major Repairs.xls 

Liners 1 to 54 (referenced to drawing 486/5/6-5M02/303) GWRH Liner 1 - 
GWRH Liner 54 
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ELECTRICAL 

ABB_ACS400.pdf 24.0 ACS 400 AC Drives for Speed Control of AC Induction Motors 
User Manual 

25.0 Allen Bradley Compact I/O Analogue Modules Analog card.pdf 
User Manual 

26.0 Allen Bradley MicroLogix 1500 Programmable Controllers Micrologix.pdf 
User Manual 

27.0 Allen Bradley Panel View Standard Operator Terminals Panelview.pdf 
User Manual 

'28.0 VEGA Level and Pressure Product Information - Radar VEGAsensor.pdf 

29.0 GOVAN Float Switch FC4AFS Govan Float Switch.jpg 

30.0 S1 Tunnel Odour Control Station Sewer S1_Hazard Area Dossier.pdf 
Hazardous Area Dossier - Halmac Services 

31.0 PLC Program - Best Street and North Quay Best Street PLC 08-01-02.rss 
North Quay PLC 08-01-02.rss 

Panel View Program - Best Street and North Quay Best Street PV 17-12-01.pba 
North Quay PV 17-12-01.pba 

32.0 Best Street and North Quay Electrical Commissioning Commissioning BS.pdf 
Commissioning NQ.pdf 

33.0 Best Street and North Quay Electrical Installation Checklist Installation BS.pdf 
Installation NQ.pdf 

34.0 Best Street and North Quay Termination Schedule Termination BS.pdf 
Termination NQ.pdf 

35.0 MicroLogix 1500 Programmable Controller Base Units MicroLogix 1500 Controller.pdf 

36.0 Panel View 300 Micro Terminals Installation Instructions PanelView 300 Installation.pdf 

37.0 Compact 1769-IF4 Analogue Input Module Analog Input Module.pdf 
Installation Instructions 

38.0 Final Commissioning Plan Final Commissioning Plan.pdf 
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Brisbane 
Water )M, 

JOINT VENTURE 

EROC OBAYASHI 

PART 3 

Section 2 

Knife Gate Valves Pre-Commissioning 
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ALBION PARK VALVE CHAMBER - 

KNIFE GATE VALVE - INSTALLATION & PRE-COMMISSIONING CHECK LIST 

DESCRIPTION i COMMENTS DATE EOJV JOHN VALVES 

M components received _ Arrived at altion construction site (14/05/2001) ' 

Valve / Spool flanges clean Thoroughly cleaned (21/05/2001) 
1 

);:-.... 
Valve '0 ring installed a ring grease used (Molykote) (21/05/21301) 

ll Valve Bolts installed as per JV M27 Bolts - 421 Nm (21/05/2001) 
torque specs. Grub screws -10 to 12 Nm - Studs only t 1 

Installed in a diagonally opposite (22/05/2001) 
- sequence. Slotted washers on 

through bolts. 
Through only 

Valve vertical alignment 
correct 

String tine tSi spirit level used 
Vertical alignment within 

(22/05/2001) 

-.... 1:..150 (Ref Hale:tow BS1/81/118109) 

Bonnet / Yoke / Clovis 
installed 

(22/05/2001) 

Spindle I Gear Box brackets String line & spirit level used. '(22105/2001) 
installed to tolerance First bracket on (22/05/2001) (24105/2001) e--- 
Valve- 8-extension stems String line & spirit level used (=05/2001) - 
alignment correct Checked continuously (01/05/2001) 

- 

Oil Bath assembly installed Castro! OptImoi Optigear BM 460' 
oil used. Oil seal replaced on 
bottom. Top 0 ring replaced with 

(01106/2001) 

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

/4/6L-------, 

Gear Box assembly installed tvroditied Gear Box Bracket and (01/06/2001) 
Mounting Plate 

ifs.4------_ 

Valve tested - open I shut Hand tested and mechanically (2010512001) 
opened /closed 5 limes. (01/05/2001) 
855 turns . 

Torques measured with torque 
wrench - opening torque 38Nrri, 
closing torque < 25N111 

(08/08/2001) 
(14/06/2001) lb. .(.------- 

Verve tested - Pressure See pressure test checklist (08/06/2001) a., 
4111 

Valve pre-commissioned instama 15 per John Valves (14/06/2001) -el 
Installation Manual & Ere° 
Technical Procedures 

t.......=. 

.-.1 
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DESCRIPTION 

Valve / Blanking Plate 
flanges clean 

Blanking Plate V ring in 
correct position 

Bolts installed 

Air bled from Valve / 
Blanking Piato recess 

ALSIONI PARK VALVE- 

PRESSURE TESTING 
KNIFE GATE VALVE INSTALLATION - CHECK UST 

+In 

cOPALIENTS DATE 

AMII 
t 35rz, ww. btA. 

1. 
("triet:,(611 

/5 hoc --rs 
L7Sfet) 

pressuretesting equipment 
in proper working order 

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

CosIciiio) 

,tlif6616) 

'0544/0) 

EOJV JOHN VALVES BW 

er2.42.t". escloGr. (060) 
Amomwr 

(04%6P 
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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 

: -1 .- :ta:;:u . i . 

Arrived at Albion construction site 

,:i! i, 

(21/05/2001) 

0/41 4g--; -(--------4 

Valve / Spool flanges clean Thoroughly cleaned (07/06/2001) 

CAA- -1- 

Valve 'a ring installed 
Spool '0' ring installed 

0' 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. 

(0710612001) V 
(17/06/2001) S 

s-----7.----- 

' 

Valve-vertical alignment 
correct 

String line-& spirit level used 
Vertical alignment within - 

1:150 (Ref Haldrow BS1/61/116109) 

(17/06/2001) 

-- ;'L 
--- Bonnet / Yoke I Clevis 

installed 
'" -- - (12106/2001-) 

1 
Spindle 1 Gear Box brackets 
installed to tolerance 

String line & spirit level used. 
Pre-installed (05/06/2001) 
Brackets slotted for alignment 

(05/06/2001) 
(18/06/2001) 
(19/06;2001) 

I t 

iNs 

A7) 
Valve & extension sterns 
alignment correct 

String line & spirit ieVel used 
Checked continuously 

(19/06/2001) 

Gil Bath assembly installed Castrol "Oeurnol Opligear BM 460 
oil used. 
Top 0 ring replaced with 
radial lip seal due to tightness of 
drive stem. Oil bath plug replaCed 
with reservoir breather. 

(19/06.2001) 

..) 

Gear Box assembly installed Modified Gear Box Bracket and 
Mounting Plate 

(19/06/2001) 

(7%-^ 
14, 

Valve -tested - open / 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) 
(20/06/2001) 
(21/06/2001) 

_ 

Ot" ffr --7. 

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

A7-------1 
Valve ore-commissioned Installed as per John Valves 

Installation Manual & Eroc 
Technical Procedures 

(21/06/2001) 
CAA. 
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se. * 

SI-V1-14 "1:--'-/E- 

VALVE INSIAL1.0101::.ctlicicji*r. " 

.......&i.:: , 
..__r_..,-..:.,.. .. 

, _ 
.,... ....-J --' ' " 

........,_:_. -- -,--, 

b!........2... 

't,1 
t4 

-.. 4 ., .,. '. 4 - -- ' - t. 
Valve I Blanking Plate 
flanges clean 

MSC:, rvs, t:, IA 

03)6b/c4 (Th 
_.--,1- la 

Blanking Plate 'CY ring In 

correct position 
0 p,,,...zG. ca...2.z...s.t.- 
U1S.-.1-1,, (69ici.164\ 

(,,.4. A Ciiii) 

Bolts installed t" 2:3- S/S e.01.zes 
:01- (06(0) cyl. + 

Air bled from Valve / 
Blanking Plate recess 

Vq/CG/6)/ 
71E) 

Pressure testing equipment 
in proper working order 

-CAL- i Scr.P.-E-EC-.) 
PA _E 5,..,g e c-vALGE 
t->se-rz 

1 , 
(ac/C6ialtl 

-4- 

y1 . 4 

Water Pressure held at 

80 Kpa for 5 min with no 
leakage 

(6S iChlOi c/'.%1----- 
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PERRY PARK VALVE CHAMBER 
KNIFE GATE VALVE - INSTALLATION & PRE -COMMISSIONING CHECK LIST 

'DESCRIPTION-- :. COMMENTS * DATE EOJV JOHN VALVES 

All components received Arrived at Albion construction site (21/0512001) 

.---1 i.--1 LA-^- i .--- 

Valve I Spool flanges clean Thoroughly cleaned (09/0612001) 

ot...44 
' /-1--..)-4 

Valve '0' ring installed 0' ring grease used (Molykote) (09/0612001) 

61AA- 1±) 

Valve Bolts installed ' 

as per JV torque specs. 
M27 Bolts - 421 Nm 
Grub screws - 10 to 12 Nm 

(0910.6/2001) 

Installed in a diagonally opposite 
sequence. Slotted washers on 
through. bolts. _ - 7 

Valve vertical alignment 
correct 

String line & spirit level used 
Vertical alignment within - 

(09/06/2001) 

1:150 (Ref Halcrow BS1/61/116109) Xi-4 - 
Bonnet i Yoke I Clovis 
installed 

(11/06/2001) 

Spindle / Gear Box brackets String line & spirit level used. (25/06/2001) 
installed to tolerance - (26/0612001) 

(27/06/2001) (." .---- ) 

Valve & eXtensiori sterns String line & spirit level used (26/06/2001) / alignment correct Checked continuously (271 06/2001) 

,.._,..-" 

Oil Bath. assembly installed Castrol "Optimcl Optigear BM 460" 
oil used. 
Top 0 ring replaced with 

(27106/2001) 7 

/ .i 
radial lip seal due to tightness of 
drive, stem. Oil bath plug replaced 
with reservoir breather. 

j 1:t 

Gear Box assembly installed Modified Gear Box Bracket and (27106/2001) ,f 
Mounting Plate .......---- °' 

i ' 

Valve tested - open / shut Hand tested and mechanically 
_ 

opened / closed. 
(28/06/2001) 

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

Valve tested - Pressure See pressure test checklist (11/06/2001) 
1÷- 

Valve pre-commissioned Installed as per John Valves (28/0612001) 
Installation Manual & Eroc 
Technical Procedures 
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PA RJ'5-.,.; 

PRESSURE ..- 
VALVE INST4LIA. 

- ;1 , -,---- .- . 

_ . .... 

- 1 . -1_, - - 

Valve 1 Blenking'Plete ' - 
flanges dean 

9 i.:6.c.- r-,,"..- t>t A . 

61/06/6 

Blanking Plate 'CY ring in 
correct position 

c" 12-w-..._>C.,.. 0.---2-64S<- 
OSE1Z, 

C t (06 (01 ..- 

Botts installed /,-"I /S. asers 
(tichtoi Ort- 4- cif,..ser 

Air bled from Valve / 
Blanking Plate recess 

00(400 t-- 4- . 

Pressure testing equipment 
in proper working order 

c."-<_.. 
p/2_e-s.s-12-E- (I10610( 1... 1-1- 

d 
- -- - 

Water Pressure held 
80 Kpa for 5 min with no 
leakage 

-tr-r-tzr-t.--- .-x-,e'r:, cr--) f 1 l/c6/011 1+- 

S1 Main Sewer Main Sewer Part 1 - Introduction & Background Information OM Manual Volume 1/4

Q-Pulse Id TMS788 Active 29/01/2014 Page 52 of 312



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

DESCRIPTION COMMENTS DATE EOJV JOHN VALVES 

Al! cornponeniS r9COIVEMI 

Valve / Spool flanges clean Thoroughly cleaned 
(:::'-t / / I) ii 6.-,?..,,, /- 

Valve '0' ring installed 0' ring grease used (Molykote) 

(LE)/GS (6 I) .1""" 1-7-- 
/ 

Valve Bolts installed 
as per JV torque specs. 

M27 Bolt's - 421 Nm 
Grub screws - 10 to 12 Nm 
Installed in a diagonally opposite 
sequence. Slotted washers On 

through bolts. 

A r m /cal ,../(/-\. 
' /, 

(2ci /6I / i , / 

Valve vertical alignment 
correct 

String line & spirit level used 

Vertical atignment within - 

1:150 (Ref Halcrov,, 681161/116109) 

6 u/C-""-- 1 ' 
... i '' 

41Wil °I..-"lir 
Bonnet I Yoke f Clevis 
installed 

r----vS. C 4, '... -- 
.4.---.c:._ 7--- A- :1.-- C- 

map- 
i-7(Oz} 1 

_..........- 
.... illelf" 

Spindle ;Gear Box brackets 
installed to tolerance 

String line ?.'. spirit level use. , ,-,,, -.:. 
?+:4,..! - 

-- c-- , ..., ;,;: - , ' 

L.-"" 

/73- 

Valve & extension stems 
alignment correct 

String line & spirit level Jsed 

Checked continuously 
0..."5" i '''''.1 i ''.' ' 

' ''71/1- 
`_7'.:i/o'll'" ' 

Oil salt, assembly installed Castro! "Co ,.:01 Ootigear BM 460" 
oil used. 
Top 0 ring replaced with 
radial lipseal due to tightness of 

drive stem. Oil bath plug replaced 
with reservoir breather. 

7 f.:1, lac./ ,I;:; 
. 

Gear Box assembly installed Modified Gear Box Bracket 
4.--:- ., .... 

T1- 

.-(1`1/c./?1. 
(2-11°1 l& .7 

<______ 

Valve tested - open / shut 

Si'-`3 -- 
s ,,,,.... w,,,. -- 

rre. ccer---11- 

Hand tested and mechanically 
opened I closed. 

. 33s --r-,..47..../..-)-c 

Torques measured with torque 
wrench - opening torque .2c."., ..I/kb 
closing torque < 2-5 .(-4./112 

\ 
(21"- IC'cl ICI) 

I. 

CA..4, / 

Valve tested - Pressure See pressure test checklist 
61 707_7&)_:-..- .... "--"t P ,mot S-re..C-17°, 

) ,Q \ it:;-*/e5 I 

. 

AO"' , Y 
Valve pre-commissioned Installed as per John Valves 

Installation Manual & Eroc 
Technical Procedures 

(Z1 (01 101) c,AA, i 
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PRESSURE TESTING 
Hirt GATE VALVE INSTALLATION HECK LIST 

fr VA I- ki 
a z-- RIPTION ,... . 

.._ - 

- ' .COMMENTS 
. 

' VATE-- EOJV dOHNVAtiff 
Valve/ Blanking Plate 

----/- ft-tkt Di /4 CI' flanges clean 
. / 4 L V (Ill) 

,-)49 
Blanking Plate '0' ring in 
correct position 

c, A. nJC- (.;--g. EASE- ciseck:1111 /0? /01) 
os /oEs/0) 

4--- Bolts installed i-t z 7- 5/S 45.c.c-TS - (I i /03-(0i) 
,,....J13.: A ,...... ,C C> t-,=. 
c C.- - "-C. ---1 ( t4 2. s 

Air bled from Valve / 
i:,--1....... v AL ri--- %.;e-. b. 6", /0-9. /.1) 

Blanking Plate recess ' (. 
I/ 

.., 

Pressure testingequipment _ 4:1-4,.,,... iaifz-A-T. - 
in proper working order r.,...; G-14,..:C.--, (ocr /0N6 Jo I) 

4- a4,.... ...A.L....i.,-'7 

Water Pressure held at ei,/.. p, ----E,,, ,...54-(.. 61 i'qzi,>1 
80 Kpa for 5 min with no .....-,.,.; . .-.5 ...--,.. icc5/(...) 
leakage \ i,.....,....-,7 -r-,..-, ,a-....... :5.-.11......,t2...41* 

4°.°9 i t91< 
. . 

0.20 s 
Al' 74- . t;C..fr 
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NORTH QUAY 1500MM VALVE 
KNIFE GATE VALVE - INSTALLATION & PRE-COMMISSIONING CHECK LIST 

DESCRIPTION COMMENTS DATE EOJV JOHN VALVES 1 

-All components received 

Valve I Spool flanges clean Thoroughly cleaned ,,-- -- ._, , 
Z/c-s-1 (4'11 

u,A....A..? , 

Valve 'a ring installed a ring grease used (Molykote) 
(05/a9 /6 I) .. _ . 

Valve 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 
though-bolts. - - - - - - - 

/c (. " tic, 471 0 / - 
k_vm- .., t scoy) 
..: 

--.-i ,-.4-.1 F,6>) 
- 

Valve vertical alignment 
correct 

String line & spirit level used 
Vertical alignment within - 

i:150.(Ref Halcrow BS (/61/116109) 

t,.: /C7 1 i,/ 
.\A-,-, 

Bonnet / Yoke / Clevis 
installed 

.:---1--:- 7 
,2Z- :. A t C-- a' -7:: I --z, , ''; , -1/42(..; ',.-1-F. 

4. 
,,,I,...,_,_ -.. 1.-- t-1/4.:_- ,...- 

-._ 

.;. 

Spindle `Gear Box brackets 
installed to tolerance 

String line & scut level used. -:;:6, .. . - .: ':-' " c -, i F ' 

, , /..-,,-:, - ,. 

. ,--- 

' ...,..e - 
( / 

Valle & extension stems 
alignment correct 

String line & spirit level used 
Checked con:inuousiy . 

? . -- N..c. :.> 

Oil Bath assembly installed 

---r-':. ':,2, ..,p ;.-;...,-,- 

.....) .......:.:..--,--, _:.. ..., 7. 

:':--"-- ('- " - -2-''' 

Castrol "Ootimol Optigear BM 450" 
oil used. 
Top 0 ring reciacec with 
radial lip seal due to tightness of 
drive stem, On bath plug replaced 
with reservoir breather. 

. 

. 

2,c). - 
-- 

, 

.... 
idle 

Gear Box assembly installed Modified Gear Box Bracket 
<:4-. =zi ......, -; AT. 

, 

.- 

/Gel IC i ; , 
.0001, Aim. +6 . 

Valve tested - open I shut 
%ILA) .-- 14 -.1`-A--, i-A-1- , 

reg241L-./ ..r. -es- sl: 02_ 
rp2-eSE-1.--,)T 

Hand tested and mechanically 
opened / closed. 

,-, 
951 turns L.! :1,, .. 7 (0(_r_ 
Torques measured with tcrque 
wrench - opening torque t-i- etillo 
closing torque < 25 C-i /lb 

a0 /oci/o \\I 
. 

/ / / / i)/rZ.-c 

0/7 /e/: 
, 

r 
..._ , 

-kortx--'aRcc 
u-,..5-rEA-4 

_ ic r Le_ ,4-I ,,- f., 

Valve tested - Pressure See pressure test checklist ,zic 9-Jet 

Valve pre-commissioned Installed as per John Valves 
Installation Manual & Eros - 0 , 

Technical Procedures 0/ 
, 

licit ° 1 

1 

7 b-' 7- 
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PRESSURE TESTING 
KNIFECIATEyALVE INSTALLATION - CHE,Ck LIST 

VA t_ V "e"-) 
DESCRIPTION: *7- '.'YV.Y ' 'COMMENTS ... -DATE EOJV J 0 HN 4ALVES 

Valve/ Blanking Plate 
flanges clean , IA 1/4' 1)1 A 

../..,%.- ,./-- 
locrlo i) c:,----1-1- 

Blanking Plate '0' ring in 

correct position 
, 

c.., s.E- -1-14a-,c1,4--,-1 
P,c) LIT TA-as kE-P-1<="ir I:) 

ii-..K..-7,.; TVS-I"( v..0 

(iz. /0-3./c.,) 

(zc.. 
0-..z.S. % T AJ CA.."... 

-Bolts installed 
1,12_ -4- / (Z /61. f--I-- 

0 6104,10) 
Ai) 

t N 5 -r A .....A- --E-z -r-,=> 

Air bled from Valve! 
Blanking Plate recess 

. _ 

[6,,l,f- ',-, \/.43, (._,..77. 
%,..)S.Eb 

(12./0.?-/oi) 

r 2 6,1 0110) :::-,--1 I-I- , 

Pressure testing equipment 
in proper working order pa-E.--,c L.42...s- C-A -C-- C 

dp 414.1,L.,..- ./..i L. v ES CZ b/Clibi) 
7 It 

Water Pressure held at 
n SO Kpa for 5 mm with no 

leakage 

_,?..-\ ,...... -E.,:,._ ,-...2..c,A 

/,r- , ..,.cd.. 

?A ''' ''..,E c. /- ,- l';'7",s7-..,, e"-!.- A":" 

l/0;/0i) 

,?_ 

ILZs6,+.1E: El.) 
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Ma Be Stirnradgetriebe - 

Dimensions spur gearboxes 
Dimensions reducteurs a engrenages droits 

- 

GST 10.1 - GST 40.1 

Flansch zum Anbau von Crrehantrieb 
Aunt Onrung Wm rech1 mei:Ands SpindeI Mounting flange for multi-turn actuator 
Ventical for non-rising neve stem Bride du servo-mateur multi-tours Version pour dge non montaMe 

ISO 5210 / DPI 3210 salmnotr fOr nevem Seindte''.., i Nut Kb ScherungsrIng 
- 0 65 for 8m 008 Protection MN rising verve stem 

Tube proteasur pour tige mantante °° 
/ Keyway tor circffp 

, 041 0 D2 I Rerun) pour caste . , , I 0),, MN 471 i j , 4° 
I I Or 

Era Solt H Millil( / Piton =Ai 

WOE 
. 

,....... run: 
...,.- :,:...:,,,cf._._... 

Unterkame GST sure Abtrieb A 
Base of GST without [Kaput &We A 

002 I] 

063 

0 
Schutticappe ° 
Cgp m 

Chapeau ° 
Bohl Inhhieur du GST sans forme 
cr embase A 0d1 

. 

AnschluBtormen oath ISO 5210, DIN 3338. Meta vette nachste Sale 
Output drive types according to 120 5210. DIN 9338. dimensions sae nest page 
Accouplement servant ISO 5210, DIN 3338, dimensions voir paps vivant* 

1) 
-2) 

Ransch zurn Mum von Dreharhieb 
rex end besondere Bestenung 
in Shden von le 103 mrn Lamm - .'''' VI 

3) 

1) Hamar* Range for actuator Voleil 
L.,..._ 

2) only il ordered additionally 
3) In steps of 703 mm lemon, each 

A 
1) 
2) 
3) 

Bride do montage pour servo-molest 
options art demands 
voir tableau tubes pram:blurs C 

... .. . 

MeLle .*. 

dimension:I 
. 

.GST101":.!'" 
StIntradgetriebe 

GST 14.1 
Typl.spurgearbox 

.GST 14.5 
type 

GST16.1 
/type de reducteur 
GST 25.1 

a engreneges 
30.1 

drone .:;,....,.:: 
-GST.35.11. '.:f..GST 

F 14/F 16/F25 

- - 

40.1 
.F16 /F25 

150 521011 F10/F14 F 10/F 14 F10/F14 F14 F 14 /F 16 
_gST 
F 14/F 16 

.D1N321011 00/01/2. . 00/0112 GO/31/2 31/2. G 1/2/33 . . 31/2/33. ,G 1/2/G 3 /-64. : G3/G4 A I 175 240 240 300 360 380 410 445 O B I 138 188 188 234 344 374 454 504 C 305 395 - 395 480 640 675 750 810 0D2 02 3 2 le " 0 2 34 " G 3 ' G 4 " 0 5 ' M190x3 M220 x3 
. 003 80x3,7 76 x 3,7 76 x3,7 ' 89x4,1 . 114x4,5 140x4,9 191 x8 219 x 10 DE 96 106 106 130 ' 200 220 275 320 

E.3 F 110 110 110 110 150 150 150 145 
H1 118 148 148 183 208 243 329 348- 
112 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 
R 157 171 171 196 253/263 258/268 356 / 349 361 /354 
R1 180 171 171 ' 196 258 261 349 354 
Z1 40 40 / 60 40 / 60 60 50 / 80 60 / 80 80 / 100 80 / 100 0 a 20 20/30. 20 / 30 30 30 / 40 30 / 40 40 / 50 40 / 50 
b 6 6/8 6 / 8 8 8/12 8/12 12/14 12/14 
0 42 42 / 60 42 / 60 60 83 / 73 63 /73 73 / 100 73 / 100 0 d1 125 175 175 210 300 350 415 475 0 d2 fa 70(60) 100 100 130 200 230 260 0 d3 102 140 140 165 254 298 356 406 
d4 4xM10 4 xM16 4 xM18 4xM20 8 xM 16 8 xM 20 8xM30 8 xM36 
e 38 38 / 55. 38 / 55 55 55 / 65 55 /85 65 / - 85 /- 
f 23 29 29 29,5 38 41 54 54 
h 3 4 4 5 5 - 5 5 5 
L1 40 40 / 60 40 / 60 80 80 / 80 60 / 80 80 / 100 80 / 100 t 22,5 22 5 / 33 22 5 / 33 33 - 33 / 43 33 /43 43 / 53 5 43 /53 5 

Flansch 
ISO 5210 

zum Anbau von 
F10 

Drehantrieb I Mounting flange for multi-turn 
F 14 

actuator/Bede 
F 16 

du servo-moteur multi-tours 
F25 

. 

DIN 3210 ' GO 01/2 G 3 04 0 d5 125 125 175 210 300 300 0 d8 70 60 100 130 200 180 0d7 . 102 102 140 185 254 254 0 d8 11 11 18 22 18 18 
t13 5 5 5 8 - 6 6 
s 12 12 17 25 25 25 Dutch the Wenerentrecklung bedingte Andeuneen bIetten vorbehalten. Mk Erschemen dames DaYmblanes velem frOnere Ausgaben due GGItIgkeit. We reserve the right to after data according to improvements made. Previous data sheets become invafid nen Me issue of this data sheet. Nose nous reservers le Omit Is modifier les valeurs salt concfitionnlis Is ecnortnement. Les fiches Iechn" ues anteneures rdern leur validite twec reclition de cede So'. - -es. 

a u m Ausgabe 
Issue 1.99 
Edition 

DO 07.10.001D-GB-F 
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GST 10.1 - GST 40.1 
Anschlullformen nach ISO 5210 
Output drives according to DIN 3338 
Formes d'accouplement suivant DIN 3210 

AnschluRformen 
output drives 

Accouplements 
MaBe 
dimensions 
dimensions 

GST 
10.1 

AUMA 

Oducteur 
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 90 ISO 
5210 

DIN 
3210F 

1 

101GO F14G12 F16 G3 F25 G4 F30 G5 F35 F40 
stem nut 
ecroU 

Form 1 type 1 forme 
ISO 5210 A 
DIN 3210 A 

111%llp: 
so1 

bwIlrillgi& 
r4,,N,17- re'. 
4u0e1; 

71,#- 
k0 

Int. I 
F max. kN 70 160 250 380 460 875 1375 
0 d1 125 175 210 300 350 415 475 
0d2 19 70 160 100 130 20011602301180 260 300 
0 d3 . 102 140 165 254 2981300 356 406 

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

_4:: 
i-' - 

eat 0 d5 42 60 80 100 120 160 180 
0 c16 max. 40 57 75 95 115 155 175 

z so era 
041 

g 50 85 80 100 125 185 225 
Rea 

GST 10.1 - GST 16.1 GST 

---i- 
6 1 '151 
I 
c , Anordnung der SchraubenlOcher de 

r ,./ arrangement of holes ci4 
0-..._ -... posItionnement des trous de boulon 

25.1 - GST 40.1 

h 3 4 5 5 5 5 
(13 .22 25 30 20 25 38 45 
L 47 60 . 75 118 175 210 
Z 4 4 8 8 8 8 

Gewicht 
weight kg 
poids 

2,8 . 6,8 11,7 35 56 125 200 
de 

Stedcbuchse 33 b 49 1) 12 18 22 28 45 plug sleeve 22 
AMMON% 

manchon 2) ' 
ll 

Form / type /forme 2 aIII Ault_ j d7 HO - 42 - 60- 80 100 120 160 180 
d7 min. 30 ' 45 60 75 90 120 140 
h3 15 25 30 28 30 50 60 150 5210 B 1 ,=0c17 

ISO 5210 B 2 < 0 d7> 0 d7 min. 
DIN 3210 B = 0 d7 

L1 45 . 65 80 110 130 180 200 
11) 45,3 64,4 85,4 106,4 127,4 168,1 189,1 

Fehlende Masse Mahe Form A _ 
missing le refir to output drtv e A 
Pour dimensions non indiquees, voir forme 
d'embase A 

MIL 
L luir. 

Bohrung mil Nut 
bore with keywmr 
aldsage aver reinure 

&=710. Form / type 
ISO 5210 a 3 .0 d10 2 Illin \L. i0 g-2 

`0 

b JS 9 1) 6 8 12 14 18 22 28 odon, 20 30 40 50 60 80 100 
OdY max- 30 45 60 75 90 120 140 

h3 15 25 30 28 30 50 60 
L1 45 65 80 110 130 180 200 

ISO Szto Es 4 s 0 dy 
DIN 3210 E = ei c110 

Fehlende Masse siehe Form A 

_tAv.. 

11) 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 
missing arnensions mem to output &Ms A 
Pour dimensions non indiquees, voir forme 
d'embase A 

A 

2) b1"" 14 20 24 : 30 40 45 50 . Klauankupplung 
32 

46 1111110111,11 
0 di 11411 28 38 470 64 - 75 105 125 

dog coupling 
manchon a grilles 3) 

,._199ip.):\ 
ETiaMI°1" 

Form / type /forme 1111:11 \fiL.W11111 
DIN 3338 C = 0 01 

0 d11 min. 20 30 40 50 60 80 100 
0 d11 max.2) 42 60 80 100 ' 120 160 180 

" edit 
0 d12 55 80 100 130 160 200 230 

h3 15 25 30 28 30 50 60 

Fehlende Masse siehe Form A 
missing cerienstre refer b output dnVe A 
Pour dimensions non indiquees, voir forme 
d'embase A 

.4* isiumilE 
Vilinforpr 

h11 7 7 10 11 13 17 20 

Wellenende (Set Neukonseuktieden nicht remand IT 0 d8 gtt - 20 - 30 - 40 - - - - shar t coupring (Do not use for now designsi) 
b3 he - 8 - 8 - 12 - - - - 

pour 
d'entrainement (Ne pas utiliser 

pour de nouvelles constructional) 

2 

4114 
A 01. .. 74 

ik '''''''' 

'/ 

!... 

h3 - 15 - 25 - 30 - - - - 
L2 - 1,5 - 2 - 3 - - - - 
L3 -- 45 - 63 - 80 - - - - Form /type /forrne 

DIN 3210 0 
3 

L4 - 50 - 70 - 90 - - - - 
L5 - 55 - 76 - 97 - - - - 
t2 - 22.5 - 33 - 43 - - - - 

Fehlende Masse siehe Form A 
misting crin7075i0179 tee( to output &Ms A 
Pour dimensions non Indiquees, voir 

Gewicht 
weight kg 
poids 

- 0,7 - 2 - 4,3 - - - - tonne d'embase A 

1)Msae abhancog mrn 0rI7r 0d10, slap DIN 6810111 [Anambra 
2) bei steigender Slander 0d11 mats 0d5 tei Farm A / Forrisitg 
31 Geoid% in GetAgbe trOviten 1 Wachl lnabded in goitre= 

dependce 0 d71 0d10, nArbD11168.15 T110Imenslan 00000001 de 0d7 0010, wit DN 6085 T 1 

vsMitstern 01,1110at. 0 d5cItypeA /Pow unabgemonalts outlaw.. 065pxrfcens A 
/Pcils endue au reductsur 

Ausgabe 
Issue 1.99 
Edition 

DO 07.03,001 D-G13-f 

BUMS a 
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Ersatzteilliste 
List of spare parts 
Liste de pieces de rechange 

GST 10.1 - GST 16.1 

Bei jeder Ersatzteil-Besteflung 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 (your plaque signaletique). 

Nr. Art i 
..... 

'-.. :, 14.4r,411O.r; 1 Designation. 
- .-- . 

:-.No: Type:.1 shant-.1h 
-- 

. . 
. . 

- _.-",- ..-......f.,....... 
1 _ - ! _... .-- 
2.0 B I 

Gehause I Housing : Carter - - 

Lagerflansch ETB -1 
Flange, bottom complete Bride de palter / complet ;_i 

3 E I Hohiwelle -T, Hollow shaft Arbre creux 
4.0 B 1 Zwischenrad ETB I Intermediate wheel complete Roue intermediaire / complete 

Pignon 
, 5 E I Ritzel i Pinion 

6 E Lagerblech 
1 Shaft locating plate 

' Plaque fixation arbre _ _ ___ ..... ____ 
Arbre d'entree 

! Couvercie / complet 
i Bride de earlier! complet 
' (version standard) 

a i Eingangswelle 
1 Input shaft ' 

9.0 8 Deckel ETB ! Cover complete 

10.0-1 . B I Lagerflansch ETB i Bearing flange complete 
! (Standardausfuhrung) I (standard version) 

- ,-,- 

1°1'0-2 : 7 ___:: 

11 1 E I 
., .. ; 

12 i E 1 

i-- 
13 I .................. 

: 

14.0 ! ___........ 

! 

80.0 8 1 

80.3 . 

____.... 
. 

85.0 . 8 
90.0 ! B 1 

Lagerflansch ETB - - ! Be-aring flange complete 
(mit Schutzkappe) ___, (with protection cover) 
Gleitlager I Bearing bush - ...- 
Gewindestopfen I Screw plug 

Bride de earlier 1 complet 
(avec capot de protection) 
Coussinet 

Bouchon 
Gummischeibe 

1 Rubber washer - 
-.1 . 

Aufsatzflansch ETB i Flange for actuator complete 
Rondelle 

Bride 

Forme 
(sans 

Ecrou 
i (sans 
... 

Forme 
... 

Forme 

en caoutchouc ._..: 

d'accouplement / complet 

d'embase A / complete 
taraudage dans douille) 

forme A 
taraudage 

d'embase B3 I complete 

_.., 
Abtrieb Form A ETB 

I Output drive font, A complete (Gewindebuchse ohne 1 (without thread in stem nut) Gewinde) 

Gewindebuchse I Stem nut form A 
(ohne Gewinde) 1 (without thread) 

4 . 

Abtrieb B3 ETB i Output drive 83 complete 
Abtrieb D ETB I Output drive D complete d'embase 0 / complete 

I 160.1 E 
, 

160,2 , E I 

01 E 

02 E i 

04 . E , 

05 E , 

Schutzrohr 
I Protection tube 

(ohne Rohrschutzkappe)_, (without cap) 
Tube protecteur 
(sans paiaot de protection du tube) 
Capot de protection du tube 
Roulemerit 6 bites 

i 
Roulement a bites 

, Roulement 6 bites 
! Joint a levres . 

I Joint a levres 
i Joint a !tyres 

T Rohrschutzkappe , Cap for .stem protection tube 
-1-- i Rillenkugellager -Ball bearing 

Rillenkugellager L Ball bearing 
Rillenkugellager . ! Ball bearing 
Wellendichtring I Radial seal 

I Wellendichtring FT:tadial seal 
r Wellendichtring I Radial seal 

06 E 

07 E 
011 z E 

013 , E 

1 014 i E i- 
it 015 E 

I 016 E 

017 E 

027 E 

030 E 

80.001 S 

85.001 E 

1- 90.001 i E 
, 

S1 S 

Quadring 
1 Quad-ring 

-, 
Sicherungsring 

1 Circlip 
1-7 Sicherungsring I Circlip 

Sicherungsring I Circlip 
Sicherungsring 1 Circlip 

Circlip Sicherungsring 
1 

_.... : 

PaBfeder ! Parallel key 
. 

. 

Gewindestift i Grub screw 
Axial-Nadellager ETB i Thrust bearing complete 
Sprengring I Snap ring 

1 Rondelle 
i Circlip 

, Circhp 

I 

A 

Cirque 

I Circlip 

' Circlip 
4 

I Clavette 
. 

1 Goupille filetee 

i Roulement a aiguilles I complet 
, 

! Bague de butte 
Sprengring I Snap ring - Bague de butes 
Dichtungssatz 

1 Seal-kit ; Jeu d'etanchelte 

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 

El a m a ® 
Ausgabe 
Issue 1.98 
Edition non7570011)G8P 
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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 Kommissionsnurrimer( siehe Typenschild). 
When placing orders for spare parts, please mention type of gearbox and our commission number (refer to name plate). 
Lars d'une commando de pieces de rechange, nous vous demandons de nous indiquer le type d'actionneur et le no. d'acc. de reception (figurant sur la plaque signaletique). 

Tell-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 whedi1 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 pallet* cpl. 
(version standard) 

10.0-2 B Lagerflansch kpl. 
(mit Schutzkappe) _ 

Bearing flange assly. 
(with protection cover) - 

Bride de palter 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 cps. 
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 D 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 billes 
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 Quad-ring Rondelle 
010 E Sicherungsring Circlip Circlip 
011 E StUtzscheibe Support washer Rondelle 
012 E Sicherungsring CIrclip Circlip 
013 E Sicherungsring Clrclip Circlip 
016 E Sechskantschraube Hexagon bolt Vis a tete hexagonale 
017 E Federring Lock washer Rondelle &entail 
025 E Paefeder 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 
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JOHIVOR-ZE 
el The Valve People 

Head [m] 
Knife Gate Valve DN [mm] 

Width [mm] 
Height [mm] 

Head (design) [m] 
Crack - Close 
Crack - Open 
Thrust - Close - N 

Thrust - Open 
-N 
Gland friction - 
N 
Gate thickness [mm] 
Gate weight [N] 
Thrust - Close [N 
Thrust - Open [N] 
Stem Diameter [mm] 
Lead [mm]. 
Stem kx [mm3] 
Stem Factor - Closing 
Stem Factor - Opening 
ALFA 
BETA 

.w....-.,-,m---. 
. 

..;.;M ,.. 

T 
212 

-4* ,..4,,..: 

1350 Ofk , 
k,, 

_ 1360 ,._,, 
. - 

1990 
10 1350' 

2200 
- - 

K-,-,A 2500 +-,, , 

17.6 
0.3 
0.2 

34989 
23326 

2224 

- 4-__74H- _. 
2537 

13.81,50T 
"280874' 
-r38-.11 
635 T P 

6284 

17.6 
0.3 
0.2 

89573 
59715 

3555 

17.6 
0.3 
0.2 

113366 
75577 

3995 

17.6 
0.3 
0.2 

139958 
93305 

4436 

,40 50i 
11520 

:'''7:71288,821?` 
-'9f6sic' ,,...le, , ' qt 

0-8 
81: 4z. 

- 5-0 

7417 
40;0545 

i705:87,- 
4 

;x 04 I, 
17244 

0.06058 
0.14637 
0.04242 
0.25307 

.. 

.246: 

14535 
73 5-sg- 9 
°F., 14 2247 l' fe -..;=. ,a 

-,,g63:_ -.., 
q.'1?..i.T.' 

25741 
0.03232 
0.17531 
0.07062 
0.25307 

m,-,:-, 

99.9 

70.6 

0.04515 
0.16213 
0.05781 
0.25307 

a 

61.7 

43.6 

17244 
0.06058 
0.14637 
0.04242 
0.25307 

, 
.., 

D 1 

Calculated Torque 
Requirements 
Torque - close [Nm] 

- open [Nm] 
Stem comb. Stress - Closing 
[MPa] 

Stem comb. Stress - Opening 
[MPa] 

76.5 

53.8 

98.0 

69.3 

F [N] - 210000 ;00 1320 2112 2376 
54613.33333 106666.6667 208333.3333 

' ll .t2,57:LT . 

t2 ,8,8,* ' 

2640 
208333.3333 

, 2,372 

, 1,16:13,i,, 

I (Gate) [mm4] z 0'51 

Deflection of gate [mm 1 

Max. stress in, Gate [MPa] 

Deflection of round flat plate 
mm [ ] 

r01900-7i, 
, 

,, , -4, p, 
V000,27 7 

t ,,,:; 
4 

-PP? _ -iqppg. 

Pin dia [mm] 
Stress in Pin - Closing [MPa] 
Stress in Pin - Opening [MPa] 

Vnl,W.,11c,22-PW,, 
52.28 
36.94 

,. ' 36,-,Rn% ciP,40,%"4,ilk; 4§Ngi..'',211( 
49.96 
35.30 

49.39 
34.72 

51.28 
36.24 

Extension dimensions 
OD [mm] 
ID [mm] 
kx [mm3] 
Combined Stress - Closing 
[MPa] 

Combined Stress - Opening 
[MPa] 

9y,k,T 

V.1 ...a:ik . 

89k 
.---t, 

, 478-, 

45242 
71.4 

50.2 

419 
tx 

-.713=:y 3- 

45242 
91.5 

64.7 

, '821.P 

a,..,... ..,. AL 
1'45242 

115.6 

81.7 

45242 
28.0 

19.8 
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TIGHTENING TORQUE FOR BOLTS 

METAL TO METAL JOINTS 

Stainless Steel ( 304 or 31.6) 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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Odour Control Unit 
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Brisbane 
Water )01:: 

JOINT VENTURE 

EROC OBAYASHI 

PART 3 

Section 6 

Odour Control Unit 
Test Method Statement 

BEST STREET 
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Li& rECHNOLOGY PTY LTD A.C.N. 077 155 152 

P.O. BOX 464, 
3.:Waler-Plam-Ctiintibellto*n N.S.W. 2560 

I..,::[61] (02) 4628 2989 l401311.E:161] 0416-2838 84 -4. FAX:161] (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 
Test Method for :- Precommissioning and commissioning of Odour Control Unit 

Fan. 
Test Method: - 

Unit: = 57- 57-0,c..3-7 4 Date: 0 Facto Site. ' Time Commenced: 9 
Complete: 11. Check fan correctly installed on skid within acoustic enclosure. 

1/. Check fan compliance plate to ensure correct fan has been used. TV 

Rev: 0 Date: 21/02/01 

Fan Type: 
Flowrate: 

Check fan motor compliance plate to ensure correct motor supplied. I/ 
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 5n, to check rotation is in correct direction. Rotation correct: Incorrect: 1 If incorrect have electrician chance wiring. to obtain correct rotation 
Check voltace across phases. 

Ph Ph2: j Ph3: 47( -7 - - 10% of 415 Volts OK. 
Start fan and check start up current each phase. _ 
Ph : 1)-1----=, Amps Ph2: Amps Ph3: Amp V z. Ntr 

rtc. c-ra-4:5 Z. 
Check system of leaks --/ Check fan running correctly 
No excessive noise 

OK _ z No excessive vibration 
OK Check running current each phase.. Ph 1: > Amps Ph2: Amps Ph3: 3 `7t Amp 

Check fan speed: RPM 7/. Close acoustic enclosure and measure noise levels. 
17 L1/4) At three (3) metres from unit while running: DBa q 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 

1/s 
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r ?renter. jsete(DP Fan:] ZSD -K DP Carbon: 

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. 

10 c:31 
Average Velocity: 

<-Volumetric Flow: 

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

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

EQUIPMENT: - 

From: ./1 
From: E- 
From: 
From: 
From: 

* Digital Multimeter. Voltaze. 
* Digital Tong tester. Amperage. 
* Magnehelic 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 suitablqualified personnel. 

: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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A.C.N. 1p3 13.1. 

P.O. BOX 464, :3 Waler Place, - Campbelitoiyu 2560 

TEL [611(02) 4628 2989 MOBILE. [611 0416 28 5884 ii:FAX: [611 (02)4628 5884 

Warehouse & Despatch: 25-11argraves Place, W;2164 
TEL: (61 (0) 2] 9756 4511 FAX [61(0)-2] 9756 

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

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

Fan. 
Test Method:- 

_ 

Unit: Date: a-t) Ck Facto 

Time Commenced: Complete: 

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

Fan Type: Flowrate: 

3/. Check fan motor compliance plate to ensure correct motor supplied. F.7-.K 

Motor type: Frame Size: 

Voltage: Phases: Hz: 

Size: 

4i. Open inlet and outlet ducts to ensure no reStriction: Check electrical 

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

correct direction. Rotation correct: ?'Incorrect: :- 

If incorrect have electrician change wiring to obtain correct rotation 

Rotatieirmirected: 
Check voltage across phases. 

Phi: Ph2: Ph3: 

10% of 415- Volts OK. 

6/. Start fan and check start up current each phase. 7'0,3 
Phi: Amps Ph2: Amps Ph3: Amp 

; 

Check system of leaks 

Check fan running correctly 7' 

No excessive noise OK 

No excessive vibration OK 

Check running current each phase. 7( 
Ph 1: 1 . 7:.-'_- Amps Ph2: --L 3 Amps Ph3: '3.3 Amp 

Check fan speed: RPM 

7/. Close acoustic enclosure and measure noise levels. 0J (LE-avet) 

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/. 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: 3 G., m/s 

Volumetric Flow: C m3/s 

Us 

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

measurement of flow rate. 

Test witnessed by: ,1" From: 

AtTest witnessed From: -1;:"),:3- 

Test witnessed iy. 

Test witnessed by: From: 

Test witnessed by: From: 

EQUIPMENT: - 
* Digital Multimeter. Voltage. 

* Digital Tong tester. Amperage. 

* Munehelic gauges. Differential Pressure. 

* Digital Photo tachometer. Fan Speed. 

* Vane or Hot wire Anemometer. Air Sneed 

* Noise Level Meter. Noise. 

SAFETY: - 
*Tess 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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- i Ie C crsji 
B.L. CAMTEK TECHNOLOGY PTY LTD 

A.C.ts: 077 155 152 

P.O. BOX 464. 3 Water Place, Campbell.town N.S.W. 2560 
TEL: (61} (02) 4628 2989 MOBILE: (611 0416 28 58 84 FAX: [6lJ (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 0985 

Test Method Statement: 002. Rev: 0 Date: 21102/01 
Test Method for :- Precommissioning and commissioning of Activated Carbon 

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

Date: -2( 3-7:7, 1 Factory/ Site. 
Time Commenced: 0.011-. 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.connectine hose to carry gas to inlet of fan 
Start fan and adjust flowrare. (8351/s) -n3.3-.Y.S 

5:. Stablize_instruments and cheek readings from test equipment 

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

Introduce a suitable amount of h's ins to maintain 5p.p.m. 1 T.E.A 
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 (15) 
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 m 

Outlet mV 
Initial: Inlet mY Outlet mV Flowrate 

DP Unit DP Prefilter DP Fan 

05 NIM: inlet m Outlet tnV Flowrate 
DP Unit DP Prefilter DP Fan 

10 Alin: Inlet mY Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 

15 Min: Inlet niV Outlet mV Flowrate. 
DP Unit DP Prefilter 

. DP Fan 
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Once testing has been completed. shut oft 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 tan. ensure gas 

supply is isolated and disconnect. 

Test witnessed by: 

Test witnessed by: 
Test witnessed by: IL- 
Test witnessed by: 

EQUIPMENT:- 

SAFETN 

* Portable Gas Analyser 
* Bottle of h's gas 
* Suitable pressure and flow regulators for h=s as 

Suitable tubing to can 112s gas 
Magnehelic gauges attached to carbon unit. Differential 

pressure measurement. 
- - 

* Vane or Hot wire Anemometer Air speed. 

From: h42.,4 -1 

Frbm: 
From: 
From: 

h's levels. 

?c5q7V) 

*Suitable personnel protective equipment to be w T:1 

personnel conducting tests. 
*No smoking or naked flames in test area h ,s 

gas. 
*Test work to be carried out by suitably qualified persounci 
*N1SDS for h2s to be supplied before testing commences.. 
*Gas bottles to he fitted with suitable flow and pressure 
regulators to control gas escape and to allow ease in clo sing 
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 immediately if anc 
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 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.Ivlarkut 
Project Manager 
B L. C AMT E K. 
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Fde 
B.L. CAMTEK TECHNOLOGY PIT 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 MOBILE: [61] 0416 28 58 84 FAX: [61] (02) 4628 5834 

Warehouse & Despatch: 25 Hargraves Place, Wetherill Park N.S.W. 2164 
TEL: 161 (0) 21 9756 4511 7 FAX: 161 (a) 2] 9756 G955 

Test Niethod Statement: 002. 
Test Method for :- 

Test Method:- 

Rev: 0 Date: 21102/01 

Precommissioning and commissioning of Activated Carbon 
Odour Control Unit. (Gas Test). 

Unit: TST12. Date: -Z1' 3 .c)I Factory/ Site. 
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) 

3/. Set up gas bottles and connecting hose to carry gas to inlet of fan 
Start fan and adjust flowrate. (8351/s) - 

h-/S 
- 5/. -Stablize instruments and check readings from test equipment 

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

6.. Introduce a suitable amount ofh:s gas to maintain Sp.p.m. ( T.B.A I 

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 (151 
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 

Initial: Inlet mV 

reading: Inlet m V 

O 111V Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 

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

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

IS 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 li's as and disconnect for system. Run fan for an additional five (5) minutes to remove any gas traces from system. then turn off tan. ensure izas supply is isolated and disconnect. 

Test witnessed by: 
Test witnessed be: 
Test witnessed by: 
Test witnessed by: -(/2 .';(-7-Ve.crt-r- 

EQUIPMENT:- 
Portable Gas Analyser 
Bottle of h:s gas 
Suitable pressure and flow regulators for h's as * Suitable tubing to carry h's gas 

* Magnehelic gauges attached to carbon unit, Di CF::rent:al pressure measurement. 
- * -Vane or Hot wire Anomometer Air speed. 

SA FET Y:- 

From: 
rom: 

From: 
From: 

Its levels. 

''Suitable personnel protective equipment u) be NA :'171 personnel conducting tests 
*No smoking or naked flames in test area h's is a :laminable gas. . 

*Test ,work to be carried out by suitable, qualified persontiti. *MSDS for n=s to be supplied before resting commences. *Gas bottles to be fitted with suitable flow and pressure regulators to control gas escape and to allow ease in closing gas release if required. 
*Test instruments to be suitably calibrated and calibration certificates to be supplied before test begins iby *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. 
*When starting to add h2s. Begin with a low dosage <1 ppm and monitor for gas leaks, should any 1115 odour be detected stop 112s 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.Mas-kut 
Project Manager 
B.L.CAMTEK. 
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Brisbane', 
Water )- 
JOINT VENTURE 

EROC OBAYASHI 

PART 3 

Section 7 

Odour Control Unit 
Test Method Statement 

NORTH QUAY 
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.11.3 1/,./1-7111 .a.x.4111. zt, thuuti Y 1-'1'r LTD 'f A.C.N. 077 155 152 

P.O. BOX 464, 3 Waler Place, Campbelltown N.S.W. 2560 TEL (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: 2 1 /02/0 1 Test Method for :- Precommissioning and commissioning of Odour Control Unit Fan. 
Test Method:- 

Unit: t\i"->A.\ \ Date: ;11C(C)1 Facto 
Time Commenced:'" Complete: 

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

Fan Type:(;1../P 33 Flowrate: 
AFC 

Check fan motor compliance plate to ensure correct motor supplied. 

Motor type:Frame Size: Size: LA., 2 a-c 
Voltage: 4,r- Phases: 27 Hz: S7 4 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: -ncorrect: 
If incorrect ha% e electrician change wiring to obtain correct rotation 
Rotation car. acted: 
Check voltage across phases. 

Ph I Pr: 447.1 Phi: 41=2,e1 
- - 0 of 4 I 5 Volts OK: 

6 Start fan and check start up current each phase. 
Phi . / =,-hos ph:: Amps Ph 3: Z- -- Amp 

Check system of leaks 
Check fan running correctly LTV 
No excessive noise OK 
No excessive vibration OK 
Check running current each phase. 
Ph I : a.,/, Amps Ph2: ,52.4-- Amps Phi: 2..-6, Amp 

Check fan speed: 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 

Si. Check flowrate at outlet ( see table for method ). 
Diameter of outlet duct: .0-5Z, m 
Average Velocity: 3, 5 m/s 
Volumetric Flow: 0, tbZ m3/s 

CO 1/s 

1,0 24,1g 
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lir rreniter. DP Fan: DP Carbon: 

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: 

ails 

C-Thz.m3is 
1-17, I/s 

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

Test witnessed by: 
Test witnessed by-A[0A 
Test witnessed by: loir 
Test witnessed by: 
Test witnessed by: 

EQUIPMENT: - 
L.% Digital Ivlultimeter. 

Digital Tong tester. 
'/* Ivlau-nehelic ,..tauczes. 

* Digital Photo tachometer. 
* Vjarl. or Hot wire Anemometer/ 
* Noise. Level Meter. 

From: 
m: 

From: (24:),-7-17-, 
From: 
From: 

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

SAFETY:- 
*Test work to 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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("Al- 

.13,LAXBOX 464, 3 Wa ler Place, Campbei !town N.S.W.*2560 
TEL 4628 2989 MOBILE: [61) 0416_28-311444TAX: [61)(02)4628 5884 

WPM Wane & Despatch: 25 Hargraves N.S.W. 2164 
TEL: [61 (0) 21 9756 4511 '4 FAX:16110=2/9736 0985 

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

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

Fan. 
Test Method:- 

Date: (C.c.(1`. Facto 

Time Commenced: '3 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:tlif3Flowrate: 
A.9.fv, 317 

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

Motor type:. 0-,er-,76-/...?Frame Size: Size: _222661 
Voltage: chic Phases:. -;,/ Hz: ct, 

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: 4ncorrect: 
If incorrect have electrician change wiring to obtain correct rotation 

Rotation corrected: 
5/. Check voltaz.z.. across phases. 

Ph l z 

21- 22-f- Ph3: 

--- 10% of 415 Volts OK. 

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

Ph71: Ani ps Ph2: , c Amps Ph3: 3_ Amp 

Check system of leaks 

Check fan running correctly 

No excessive noise OK 

No excessive vibration OK 

Check running current each phase_ 

Ph 1: Amps- Ph2: Amps Ph3: Amp 

Check fan speed: 2,g et, RPM 

71. 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: eirb m 

Average Velocity: 112 -7, m/s .1c..7 4C iv 3. Chic 
Volumetric Flow: (7.?-/Z,m3/s Sr Vs 
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pSZ. 

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: 

f3.3 m/s 
m3 /s 

v-L. vs 

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

measurement of flow rat 

Test witnessed by: -r. From: 

Test witnessed From: 

Test witnesse y. ,Jiii From: -,--,-)e-y ,,.,c- 

Test witnessed by: From: 

Test witnessed by: From: 

EQUIPMENT: - 
:A Digital Multimeter. Voltage. 

7* Digital Tong tester. Amperage. . 

L'IMaanehelic gauges. Differential Pressure. 

/* Digital Photo tachometer. an Speed. 

* Yent5"-or Hot wire Anemometer. Air Speed 

* Noise Level Meter. Noise. Ar-g. 

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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- Ft C 

B.L. CAMTEK TECHNOLOGY PTY LTD 
A.C.N. 077 153 152 

P.O. BOX 464, 3 Waler Place, Campbelltown N.S.W. 2560 

TEL: (61] (02) 4623 2989 MOBILE: [61] 0416 28 58 84 FAX: [61] (02) 4628 5884 

Warehouse & Despatch: 25 Hargraves Place, Wetherill Park N.S.W. 2164 
TEL: 1G! (U) 21 9756 4511 FAX: (6! (0) 21 C756.0985 

Test Method Statement: 002. Rev: 0 Date: 21/02/01 

Test Method for :- Precommissioning and commissionintl of Activated Carbon 

Odour Control Unit. (Gas Test). 

Test Method: - 
Unit: daert 6241,4 I Date: 21//1:D/ Factory/ 
Time Commenced: Complete: 

I/. 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) 

3. Set up gas bottles and connecting hose to carry aas to inlet of fan 

- Start-fan and adjust flowrate. (8351/s) 0,%3 
Stablize instruments and check readings from test equipment 

Calibrated reading: 210 mV inlet monitor reading: 
Outlet monitor readintt: 

() Introduce a suitable amount of gas to maintain 5p.p.m. ( T.B.A 
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 (15 ) 

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 readings: Inlet mV 

Outlet mV 
Initial: Inlet mV Outlet mV Flowrate 

DP Unit. DP Prefilter DP Fan 

05 Min: inlet mV Outlet in V Flowrate 
DP Unit_ DP Prefilter DP Fan 

10 Min: Inlet in V 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 off supply of h=s uns and 

disconnect for system. Run fan for an additional five t5) minutes to 

remove any gas traces from system. then turn off fan. ensure gas 

supply is isolated and disconnect. 

Test witnessed by: 

Test witnessed by: 

Test witnessed by: , 

Test witnessed by: dy _ .7* 

EQUIPMENT:- 
A Portable Gas Analyser 
* Bottle of h2s gas 

* Suitable pressure and flow regulators for h's gas 

* Suitable tubing to carry h:s uas 

* Magnehelic gauues attached to carbon unit: [Differential 
pressure measurement. 
s-Vane or Hot wire. Anomometer Air speed: - 

SAFETY:- 

Front: 6,-(4/n Ae..z.-e.4,. 

m: 
, ?Rik') 

From: ga_gr 
From: 6.---;::. 

levels. 

ASuitable personnel protecti e equipment to be ,A_,11-1 

personnel conducting rests. 

*No smoking or naked flames in test area h's is a flan:I:lab::: 
gas. 

*Test work to be carried out by suitably qualified personnel. 
*MSDS for h:s to be supplied before testing commences. 
*Gas bottles to be fitted with suitable flow and pressure 
regulators to control gas escape and to allow ease in closing uas 
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 immediately it am 
of the above are detected. 

When starting to add his. 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 resting for unit and 
system. 

P.J.Nfarkut 
Project Manager 
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.E2,.1-1. Cc? 

- Ft le C(DR, 

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: (61) (02) 4628 2989 MOB (LE: (61) 0416 23 58 34 FAX: (61) (02) 4623 5884 

Warehouse & Despatch: 25 Hargraves Place. Wetherill Park N.S.W. 2164 
TEL: 161 (0) 21 9756 4511 FAX: 161- (0) 21 9756 0935 

Test Method Statement: 002. Rev: 0 Date: 21/0210 I 

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

Test Method:- 

Unit:-.-*A-\12 Date:- 
240J 

Factory/ Site:- 
Time Commenced: ("2 Pc4-0 Complete: t3ep° 
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) 
Set up gas bottles and connecting hose to cam:, gas to inlet of fan 

4/. Start fan and adjust flowrate. (83511s) 
Stablize instruments and check readings from test equipment 

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

6 . Introduce a suitable amount of it:s gas to maintain 5p.p.m. 1 T.B.A 
representative is to measure inlet and outlet concentrations of h=s fbr 
the unit. and the flowrate of the fan over a period of fifteen 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 tune- Test Finish time 
Calibrated background reading: inlet mV 

Outlet mV 
Initial: Inlet mV Outlet my Flowrate 

DP Unit DP Prefilter DP Fan 

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

it) MM: Inlet mV. Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 

1.5 Mitt: InletrnV Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 
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71. Once resting has been completed. shut off supply of It's gas and 
disconnect for system. Run fan for an additional five (5) minutes to 
remove any g.as traces from system. then turn off fan. ensure gas 
supply is isolated and disconnect. 

Test witnessed bv: From: /42'4 
Test witnessed by: rom: ) 
Test wimessed From: 
Test wimessed bv: /(r..2:-/,..1- From: 

EQUIPMENT:- 
A Portable Gas Analyser 

SA FETY:- 

It's levels. 
* Bottle of h's gas 
* Suitable pressure and flow regulators for h:s gas 
* Suitable tubing to cam: lt:s as 
* Nlagnehelic gauges attached to carbon unit. Differential 
pressure measurement. 
* Vane or Hot wire .Anomotneter Air speed. 

*Suitable personnel protective equipment to be %% :T71 ;71, 

personnel conducting rests. 
*No smoking or naked flames in test area h's is a I-laminable 
gas. 
*Test work to be carried our by suitably qualified personnel. 
*NISDS for h:s to be supplied before testing commences. 
*Gas bottles to be fitted with suitable flow and pressure 
regulators to control gas escape and to allow ease in closino cos 
release if required. 
*Test instruments to be suitably calibrated and calibration 
certificates to be supplied before test begins (by T.B.A1 
*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. 
*When starting to add h2s. Begin with a tow dosage <1 ppm and 
monitor for gas leaks. should any h2s 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.LCAMTEK. 
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Brisbane' 
Water )M 
JOINT VENTURE 

EROC OBAYASHI 

PART 3 

Section 8 

Odour Control Unit 
Site Test Results / Calibration 
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SCIENTIFIC PTY LIMITED 
A.C.M. 065 449 Cal 

70274,1229 X2296539" 
MEE041212A2,098.., 

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

SITE TEST RESULTS 
No 1 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 introduc;e-d-= H2S = C-onc 100% 

START TIME: 1.55pm - 21.3.01 

Inlet ppm H2S Outlet ppm HzS Time 
57.9mV 0.00 38.7mV 0.00 2.01pm 
> +200mV >410.00 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 

S1 Main Sewer Main Sewer Part 1 - Introduction & Background Information OM Manual Volume 1/4

Q-Pulse Id TMS788 Active 29/01/2014 Page 111 of 312



SCIENTIFIC PTY LIMITED 
A.C.N. 065 449 087 

-NON:E624226-4061 
-FAX:102.-42.29 '6539 

QPIligiP-412 :242 098 . . 

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 - H25 - Conc 100% 

START TIME: 2.45pm - 21.3.01 

Inlet ppm HzS Outlet ppm H2S Time 
48mV 0.00 39.0mV 0.00 2.50prn 
> +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 
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SCIENTIFIC PTY LIMITED 
A.C.N. 065 449 087 

024226606 
0,229'j:1539g 

0131tEe0412442 098 

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

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 H2S 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 >410.00 51.4mV 0.071 11.40am 
> +200mV >410.00 52.0mV 0.075 11.45am 

FINISH TIME: 11.45am - 21.3.01 

Sample Gas Flow Rate: 1.0 litreimin. 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 

4., 
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EN 
PHONE 02.4226 6061 

iTh , :"52Z-40:100:4_FAK:',02 4229 6539 
-'-ve4.--?:--1N.10131LE:13412 242 098 

SCIENTIFIC PTY LIMITED 20 HILLCREST SI REET, 'WOLLONGONG 2500 N.S.W. AUSTRALIA 
A.C.N: 065 449 087 

ABN 13 065 446 087 

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 
AVVT 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 

sissEARCHt:.cl:LEMIc4-77.14.0iNgT4z11,4. ONTR012*. GAS ANALYSIS SiSTEs;46.:FRECISICNIENGtNEERING 
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a 

re, 

Tech-Rentals Quality Certificate 
Test and Measurement Products 

Tech-Rentals operates a third party endorsed quality system meeting the requirements of AS/NZS ISO 9002:1994 

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. 
AC mains operated components have been inspected and tested for electrical safer:v. Should you 
experience any dissatisfaction with this asset. please contact our Quality Manager at our Melbourne 
office. You can help us to provide a better service. 

CE 2A 'iignctory 
Please read important information on the reverse side of this certificate 

Tech-Rentals Pty ABN 99 005 4C-; 721 
F 309 - 1;G 

El 1-] c_13 
c-n 

Calibration Services 

Tech-Rentals offers additional calibration services to customers whose requirements justify the additional cost: 

1. We con provide a certificate of traceability ccnfirming the dote of last calibratich and the stanacras used. 

The testing parameters and acceptcrce limits con be provided however measurement parameters are not recorded 

if they are within the acceptance A small fee applies. 

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

over normal rental rates and the asset ;5 supplied with a calibration certificate. 

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

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

For further details please contact your local 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 customermay request that the equipment be calibrated without 

charge for the service and the lost rental time. 

LPLIMPLP LP 
LP 
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Aw.. . a.71.aa.1. 1 A-L.Ljt.7 J. :;;J. 

Asset :84428 Model :TSI,8386A 

Serial No.:01030151 

DESCRIPTION : 

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

ACCESSORIES INCLUDED ARE: 

1 X OPS. & SERVICE MANUAL 
3X DISKS LOGDAT FOR WINDOWS V2.5 
1X POWER PACK 
1X CABLE RJ45 
IX RJ45-DB9 ADAPTOR 
1X PROBE ATTACHED 

-IX 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. 

:OCI) 14CCISOry liSt P55 

Melbourne 
Ph. (23) 937: 

Sydney 
ph. (= 

Brisbane 
Ph. (07) 3375 

Adelaide 
Ph. (08) 8344 5999 

Perth 
Ph. (08) 9470 .3644 

Darwin. 
Ph. (08) 8947 236': 

Auckland 
Pb. (09) 520 4759 

Wellington 
Ph. (04) 354 4833 

Christchurch 
Ph. (0)) 3.33 1133 
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Brisbane 
Water )M 
JOINT VENTURE 

EROC OBAYASHI 

PART 3 

Section 9 

Odour Control Unit 
As-Constructed Drawings 
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OUTLET DUCT 

0 500.0 

2150.0 

CD 

CD 
v3 
---1 

a 

o 
O 

I 

ACTIVATED CARBON 

FILTER TWO (2) PANELS 

1.95x1.3x0.5m 

<-, 
Qo 

0-I INLET DUCT 

PREFILTER PANEL 

1000x450c25mm 

TWO (2) 

PACKED BED 

STAGE 

Lri - - - 
in 300mm WIDE. 

I 
in 

f 

FLEXIBLE CONNECTION 

BETWEEN FAN & 

PREFILTER. 

CAPACITY 840 L/s 
EACH 3000M3 /Hr 

FAN & MOTOR 

HOUSED IN ACOUSTIC 

ENCLOSURE. 

12000 

2 24.5.00 Add dimensions for client. PM. 

B.L.CAMTEK 
These drawings have been drawn 

1 14.3.00 Add 650 in height to increase contact time. PM. 

on CAD. 
Do not ammend by hand. Copyright (7) 1999 0 3.2.99 original issue. PM. 
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0, ± 1.00 
00, ± 0.50 
000, ± 0.25- 
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co 
c-1 

1950.0 

450 0 

150.0 

1200.0 

ESTIMATED WEIGHT OF UNIT : 2500 Kg 

WITHOUT CARBON. 

ADSORBER SKID. 

INLET DUCT 

0 400.0mm 

2 24.5.00 Add dimensions for client. PM. 

B.L.CAMTEK 
These drawings have been drawn on CAD. 
Do not ammend by hand. Copyright Cc) 1999 

1 14.3.00 Add 650 in height to increase Contact time. PM. 

0 3.2.99 original issue. PM. 
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AT PEAK FLOW BOTH UNITS 

OPERATE. 

KNIFE GATE 

VALVE. 

MIN 1.5 D RADIUS 

BENDS. 

FAN UNIT IN 

ACOUSTIC 

ENCLOSURE. 

FOR REFURBISHMENT OF UNIT ON SITE 

ONE UNIT IS TAKEN OUT OF SYSTEM BY 
CLOSING VALVES, THEN UNIT IS OPENED AND 

CARBON REPLACED ONCE COMPLETE UNIT IS 

BROUGHT BACK ON LINE AND SECOND UNIT 

REFURBISHED. THIS CAN BE UNDERTAKEN DURING 

DRY WEATHER FLOWS. 

TO STACK. 

L I 

KNIFE GATE 

VALVE. 

LIMIT OF SUPPLY 

UNIT ON SKID. 

OUTLET DUCT. 

ADSORBER UNIT. 

PREFILTER UNIT. 

INLET DUCT 

0 450.0mm 

FROM TUNNEL 

0 60.00mm 

PLA\ 

B.L.CAMTEK 
These drawings have been drawn on CAD. 
Do not ammend by hand. Copyright C) 1999 0 24.5.00 original issue. PM. 

EXCEPT AS NOTED,FINISH ISSUE DATE CHANGE RECORD REV APPR 
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speedVENT Fans 

.,ustomer 
8 L CAMTEK 

Technical and Pricing Schedule 

QUOTATION No: 1111111111111 

DATE: 11.Nov99 

REFERENCE CUSTOMER REF: 

ITEM No. 

Clean Air Fan 

QUANTITY. 

DUTY: 
VOLUME L/SEC 835 

DISCHARGE PRESSURE Pa 1600 

INLET PRESSURE Pa 0 . 

DUTY TEMP . Deq.0 20 

MAXIMUM TEMP. 60 

INLET DENSITY 1.204 KGRA3 @ 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 M/SEC 8.4 

ABSORBED POWER KW @ 1S*C 1.90 

MATERIAL OF CONSTRUCTION 316.55 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: NSW >, 024114. 

OPTIONAL : 

DELIVERY : 
IIIIMMISIN 
FIS SYDNEY 

Delivery offered is subject to availability of stock. 

E /4(2444 L12E9vs 4,T- 04. o k426e64--d 

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

27 Tarlington Place, Smithfield 2064, Ausrralia 
Tel. : 02 9757 1233 ; Fax ; 02 9757 3799 

2000 -- 

He 

1800; 

t = 15 (°C1 
Na 1.896 [KW) 

Lpa = 78.15 [dB(A)J 

Na 
2860 

I 1.225 fkg/m " 3] fCt 
1 1 

Dr1S iry 
-1, 2 7 I- 

I 

fdP,f,i;./ 

2. 4 90 

1400 

1200 

1000 

8G0 

600 

400 

200 -: 

Pit 

Na 

Lpa (1. Sm) 

I 

Lci? 0.835 (m '57)1 

t 
1 

0" 
1 

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 

VOLUME FLOW. 

0 

- 0.3 

Q (in "3/s j 

Hd Pal 
30 th 90 120 150 180 210 240 270 

- VEL ocrry PRESSURE 

EMP 343 

Ell; rig Q/rn -3/s] x /*Raj ; I Impeller 

10 x N (Xwl : 

rnm - 

- . . 

PD2 
Class WD2 KG*M' 2 RPM max °C 

GD2 

3000 60 

I DIR. 0.33 : 2654 180 

i 

300 

-Octave band [Hz] Lp 
63 125 250 I 500 ! 1000 I 2000 4000 ! 8000 - 

Ninste2.2 [KW] 99 I 101 
! 104 

99 
102 

! 100 I 

103 I 

96 
99 ! 

91 
94 

83 
86 

75 
78 

82 
85 102 
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KEYSTO E 
two FLOW CONTROL 

Features 

Triple function resilient seat 
provides drop-tight shutoff and 
totally isolates the valve body and 
stem from the line media. The 
molded-in, 0-ring seat design 
serves as flange seals, totally 
eliminating the need for gaskets. 
Unique dove tail seat retention 
design allows convenient and 
economical field replacement. 
Superior, one-piece thru-shaft 
design provides high-strength and 
positive disc control. 
Internal shaft seal prevents 
external media from entering valve 
and also adjusts for pressure and 
shaft rotation. 
Heavy-duty, corrosion-resistant top 
bushing absorbs actuator side 
thrust. 
Polished disc edge ensures 
optimum performance and 

-maximum seat life. 
One-piece body with extended 
neck allows clearance for flanges 
and insulation. 
Extensive size range up to 900mm 
available as standard. 
Every valve is factory-tested to 110 
percent of their respective pressure, 
rating. 

A division of two Flow Control Pacific Pty Lid 
A.C.N. 000922690 

A 

I I 

AR1 Wafer style resilient seated bi-directional 
butterfly valves in sizes 350-900mm. 
AR2 Lugged style resilient seated bi-directional 
butterfly valves in sizes 350-500mm. 

General Applications 

Figures AR1 and AR2 are heavy duty, 
resilient seated butterfly valves that 
are ideally suited for many high 
performance applications, such as, 
water treatment,' cooling systems, food 
and beverage and bulk product 
handling. 

Ci ea a a 

Technical Data 

Size Range: 
Figure AR1 (wafer style) 350-900 mm 
Figure AR2 (lugged style) 350-500 mm 

Pressure: 
Vacuum to 1000 kPa, 300-500mm 
Vacuum to 700 kPa, 600-900mm 

Temperature: 
Minus 40°C to 120°C (EPDM seat) 
Minus 18°C to 100°C (Buna-N) 

End Connections: 
AS 2129. E & ANSI 150 as standard 
(Consult Factory for other drillings) 

- 0. . . II 

- 
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7,8 

11 

A 

I '11 

No. Description 

5 

9 
10 

Note: AR1 wafer style valve illustrated 

Standard Material 

7,8 

Note: AR2 luggedstyle valve illustrated 

Material Specification 

1 Body 

Disc 

Shaft 

Seat 

5 Shaft bushing 

ShaA seal 

Disc Screw 316 S/S 

9 Plug Aluminium 

19 

11 Circlip 

Cast Iron 

Al0MiniuM bronze 

S.G. Iron 

316. S/S 

316 S/S 

EPDM 

BUria-N 

Polyester (350-500mm) 

Bronze (600-900mm) 

una-N:(3509) 
00mm, 

® - a . 

Nitrili 

Spring Steel 

- z :a.- z a . lie . 

ASTM A-126, Class B 

ASTM B-148, UNS C95200 Grade A 

ASTM. A-536 GR 65/45/12 

ASTM A-743, CF8M 

ASTM A-276 UNS S31600 
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Butterfly Valves - Figure AR1/AR2 
Sizes 350- 900mm 

Note: AR1 valve 

Dimensions (mm), 

illustrated 

B B1 CD E F K 
Valve 
Size 
mm 

Stem 
Conn. 
Code 

A 

350 

500 

600 

900 

CAG 
, 

DJ 
DAJ 

DAJ 

DAV 

339 
. 

v:329 

441 

491 

591 

895 

425 - 
543 

597 - 718 

1048 

525 

635 

689 

N/A 

N/A 

05 76 

..: : i 
368 108 

403 127 

495 151 

705 200 

152 

203 

203 

203 

203 

76 
- 

108 

108 

108 

140 

267 

346 

381 

432 

635 

Note: AR2 valve illustrated 

Stem Conn. - Top Plate Data -it- Mass 
Q 0H Keyway PCD N° Dia II kg 

inches inches Holes AR1 AR2 

333 

429 

.:476 

575 

876 

13/8" 

. 27/8" 

127 4 14 42 65 

127 t4' 

165 4 21 88 120 

165. 11. '153. : 

165 4 21 230 N/A 

165 4 21 539 N/A 

Notes: 
"Q" dimension is the allowable pipe or flange inside diameter at the centered body face to protect the disc sealing edge against damage when 
opening the valve. 
Dimensions are nominal ± 1mm. 

Copyright by Tyco International ,Ltd::,--; 
Keystone reserves the:right-10 change priiduCt designs and specifications without notice. 
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'' Tyrnica 

Example: 

'`' "seqbence 

400 AR1 

Valve Size:: EigUre 

061 AE 

End Connections 

_ - - 

Size Range: 

ure No. 

350 - 900mm 

AR1, - Wafer style resilient seated bi-directional butterfly valve. 

AR2 - Lugged style resilient seated bi-directional butterfly valve. 

-Trim Code 
Figure No. Numeric Alpha I Body Disc Shaft Seat Packing Disc Screw 

AR1 /AR2 061 CLE2 Cast Iron Al Bronze 316 S/S EPDM Buna-N 316 S/S 
AR11AR2 064'; ' 

: ''4...*! Cast Iron : . ::Aq Brol#0 316:'S/S:::: .piina-j,1 ai)00:i : iTh Sip: 
AR11AR2 070 CDE3 Cast Iron S.G. Iron 316 S/S Buna-N Buna-N 316 S/S 
AR1/AR2 ' ' :067 0002.:: Caii iii6 6.... iron 310,.SiS;.: .,:: 0,(itvi 66i44:Ki::: :.*:§i0''' 
AR1/AR2 723 CEE3 Cast Iron 316 S/S 316 S/S Buna -N Buna-N 316 S/S 

Ak1100:: : ..895 c ,,2:,: :ii:il.6".% 316 si.s : 

., 
` S/S::: 

: 
316 EPDM :, 

,, 
na :: BuN jiS'.S(;: 

End Connections 
AE = AS 2129 table E 
AN = ANSI 150 816-1 150 
Other flange drillings available on request. 

rAvailable Actuators & Accessories 

Figure 
No. 

79U Aluminium Pneumatic actuators, double acting or spring return. 

Diktile Pneumatic adtbatora double attirigoe spririg return::: 
Stainless steel PneumatiC actuators, double acting or spring return. 

EleOfriC actuators:::.: 

Heavy duty Electric actuators. 

0;14660 
Limit switches. 

PoSitionerS: 

Gear operations. 

Description 

FUT: 
F77Q 

F792 

F427 

Iria * 0 . . 
- - - ea . 
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KEYSTONE F427 
Gear Operators 

USE: General purp ose. in spar f 

throttging duties_ 

KEYSTONE VALVE 
RANGE: Stte feiverss side 

FEkTURES: 

OPTIONS; 

GEAR OPERATOR DATA 

PI duty, woothofprool vide with Lion 
G;mil;43 packett, Pecking, with and 

'nen; girr-iint) *In adjusietple trevetstaps 

Limit Wwit,Chiels 

Chailtuttoo 
Har,t1wheel emetitjefl :Atligtt 
Float wands Pic ck. and chain 
E.A4b111.Efged (lutias 

NOTE; See reverse side lor 

VALVE LECTff.w 

Ki I ,;t1.7 A-1,4 I 

CMIENTATION-4- 

tjlani;),;=tin ; ejA 
. 

,,.; c 0.i;m1 F:...,,h: ttl'ilkr.' .t.-,,,ei-k* 1 ..:. :. Pa ..-.1.:' lun i r,M4-14...1 3 will*, 
' De..-:4.5.0.i 0(.1..i.,1 t.;;.,,i it-aie..4..ve,....InvTrceri4 - -:".simi..iii C?ot.,.tirla,;-", 

YP;IrCIA'Att. 

r 1.itW 

KEvE1rip4E e°1 LIAM ?Er) 
; A -. (Al t.,k t 14, o' tftA4t. 

AgT ION CA 
, 3 

.C,fi,ti ii,,t; 
at, 

': ,}1 
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KEiON E 

. i 

4 ...,/, 
te,,,,r,tirso flat! 740toalt 
' '1":' ,,74'..'km.,L l 

t 7 . 

NAME NO. 

.F427 
Gear Operators 

MATERIAL 

PIN 

A 0 
DIAMISIONS 

21eAF ra2 8R 

mow:TING peums 
Itt4 It4:0;k 11 SiiVrt I ; tight 

WAIL Nom 4:1r,h fricA NO, rn4".A 

:M10 

1270,,cr, :A.F , 156. 'n 8 1 .ga2 

1 - 

.1Pd'I.,7 n,545 5 .2«i 
, .... , - , ,- - , ' Cti5, ' 284 24 35 

300 lj 
-450 205 

Ji0 44 541 29 t il3 4 

1"0"t 

28,-4 itr,,,,, 3,1 a7 
1 5,ifti 4 

5 

25,e.: F .55, 5 52,555 7759 5 4 

EYS*ONe PAC;IC P1 'fif=TED 
5.55r 4, 55. 711411a, ,-t- "5;5 $55, 

" 5 1,4 .55 ,55,05,5,5r,55, 

755 

c 

: 1:41'5n:171 2-5 r 
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Training Manual. 
Brisbane City Council 
Brisbane Water 

Page 1 

Introduction 
The odour control units are designed to remove hydrogen sulphide, mercaptans and other odour causing 
organic compounds from the sewer gas. 

This is done by drawing air from the sewer and forcing it through a deep bed of activated carbon. The 
purified air is discharged through the vent stack. 

Description 
The odour control units are fully assembled on skids for easy transport and installation. Each unit consists 
of: 

a) Two Stage Prefilter 
b) Fan in acoustic enclosure 
c) 2 panel type activated adsorber vessel 
d) Inlet and outlet ductwork 
e) Differential pressure gauges for prefilter, fan and activated carbon filter. 
f) Skid. 

Operation 

(Refer attached sketch showing location and numbering system of the odour control units) 

The odour units are operated automatically from the PLC. This controls the variable speed drive. 

Start up procedures shall be adhered to prior to the commencement of operation. All alarms must be in the 
reset state before it is possible for the fans to start either in manual of automatic mode. 

Both North ,Quay and Best Street odour control units share common inlet and outlet ductwork. While one 
diiis in operation the other unit should be isolated through the use of manual butterfly valves located on 
the inlet and outlet of each unit 

If, for example, Unit 1 is to operate, the inlet valve must be fully open and the outlet valve should be open to 
the marked position. The inlet valve on Unit 2 can be either open or closed, but the outlet valvemust be 
closed. 

Under these conditions, Unit 1 can be switched on and commence operation. 

If Unit 2 is required for operation, the process is reversed. The outlet valve on Unit 1 is closed and the 
outlet valve on Unit 2 is open to the marked position. 
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Training Manual 
Brisbane City Council 
Brisbane Water 

Page 2 

Please note that at Best Street the outlet valves are used to throttle the unit while at North Quay the inlet 
valves are operated to the marked position. 

If both units are to be run simultaneously, then both the outlet and inlet valves must be open. 

Note: Units must NOT be operated against a closed system. If the inlet or outlet valve to a unit is closed 
the fan MUST NOT be started. Operating against a closed system may cause major damage to either the 
fan itself, the unit and/or the ductwork. Damage of this nature can be very severe and is not covered under 
warranty. 

There are at this stage, no means for communication between the two sites. Each site will be operated 
independently and according to own control philosophy eg. Auto -/ manual. - - - - - - - - - - 

Isolation and Restoration 
To isolate a unit for service or to carry out repairs the following safety precautions should be adhered to; 

1. Lock out unit at control board, isolate power at the main isolation switch and tag off. 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. 
Note: All persons working on the equipment must complete and affix personal danger tags to the 
main isolation switch or hard lock. 

2. Close both inlet and outlet valves to the unit to isolate from system. Affix information tags to the 
isolation valves. 

3. Operate emergency stop button on the side of the fan to ensure no start while system isolated. 
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. 

Once the unit has been serviced or repaired, the restoration procedure is to reverse the above procedure. 

The unit has two drain points on it. The first is at the bottom of the prefilter box. It is usual to drain this port 
when the unit is turned off, otherwise the unit draws air in through the port while the fan is running. 

The second port is located on the carbon bed-side of the unit. This can be operated at any time without 
effect. 

Maintenance is as per the manual and should be carried out as scheduled. 
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Brisbane 
Water )02f, 

JOINT VENTURE 

Adk 

EROC OBAYASHI 

PART 3 

Section 14 

Certificate of Classification Form 11 

Odour Control Buildings 
Best Street and North Quay 
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9- 1-02;10:59 ;Brisbane Certification Group 

BRISBANE 
CERTIFICATION 

GRI 

OUP 

Certificate of Classification - Form 11 
Standard Building Regulation Sextinn 98 and 99 

;61 7 36722406 # 2/ 2 

Brisbane Certification Group 
88 Commercial Rd, cnr Helen 
Ncwstead, OLD 4006 
Postal Address: PO Box 2033 
Fortitude Valley, QLD, 4006 
Phone: 1300 130 168 
Fax: 07 3872 2406 

Certificate #: BCG/0380 

Building Application 

DevclopmptAppl.tcattoll:V:*. 

1117760 

Not Applicable 

P;Operty Description 

Strecl Addres.:.. 

R1 p. 

100A North Quay, Brisbane QId 4000 

533 

SL 7828 

, . . 

Owner 

Piiital Addre: 

Phone ik 

Brisbane City Council 

69 Ann Street, Brisbane Qld 4000 

Applicant 

'Name: 

:,ph§no 

Eroc Obayashi Joint Venture 

PO Box 1208, Eagle Farm Qld 4009 

..ClissitleatiOU:.: 
.. . . 

The building or part thereof, described herein, is classified as follows in 
- accordance with Part A3 of the Building Code of Australia. 

Building/Part, , 

. . 

dais. : .......... .... . 

Special Structure 

' 

Restrictions oti.the Use 01": 

Occupation bf.tii6 Building: 

Approved under Building Application # 1117760 
Odour Control Station 

Mune: 

. Accreditation 

Date: ' 

Rodney Retell 

A 632805 

29 November 2001 

Rights of Appeal; If the applicant is dissatisfied with this decision an appeal to a Building and Development 
Tribunal may be made under the provisions of the Integrated Planning Act Section 4.2.9. 

An appeal must be started within 20 business days after the decision is given to the 
applicant. 
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9- 1-02.;10:59 ;Br isbaive Certification Group 

BRISBANE 

CERTIFICATION ON 

GROUP _i 

Certificate of Classification - Form 11 
Standard Building Rev:Ian:an Sendai: 98 and 99 

Iqitifiqate.?P ITCG/0381 

:61 7 38722406 # 1/ 2 

Brisbane Certification Group 
88 Commercial Rd, cnr Helen 
Newstead, OLD 4006 
Postal Address: PO Box 2033 
Fortitude Valley, OLD, 4006 
Phone: 1300 130 168 
Fax: 07 3872 2406 

BtiilCling Api5liCation#: 

Deve,lopment ApOlioition 

1117759 

Not Applicable 

..1111". 

Property. Description 

Pro. 

Strcct Address:' 

. . 

ft: 

3 Best Street, Fortitude Valley 

1 

RP 44407 

, 

14iii:; .. 

Postal Addiress:.:.;- 

Brisbane City Council 

69 Ann Street., Brisbane QId 4000 

r Applicant 

Postal 

Eroc Obayashi Joint Venture 

PO Box 1208, Eagle Farm Qld 4009 

The building or part thereof, described herein, is classified as follows in 
accordance with Part A3 of the Building Code of Australia. 

Special Structure 

. . . ... 
'Res.triOionS 
Occupation of the Eitiifdiilg 

Approved tinder Building Application # 1117759 
Odour Control Station 

Acar: 4; 

.T5ate 

Rodney Retell 

A 632805 

29 November 2001 

If the applicant is dissatisaml with this decision an appeal to a Building and Development 
Tribunal may be made under the provisions of the Integrated Planning Act Section 4.2.9. 
An appeal must he started within 20 business days attar the decision is given to the 
applicant. 
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Brisbane 
Water )M 
JOINT VENTURE 

EROC OBAYASHI 

PART 3 

Section 15 

Tunnel Support Register 
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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 

. 

..,... 

O 3621 
50 C . 46 3571 
96 C 4 3524.879 

100 A 1 3521 
101 C 78 3520 
179 D 13 3442 
192 C 42 3429 
234 B 4 

* 3387 
238 C 3 3383 
241 A 58 3380 
299 C 6 3322 
305 A 3 3316 
308 C 4 3313 
312 A 6 3309 

3303 
. 3295 

3291 

3275 
3266 
3255 
3246 
3245 
3242 
3241 

3238 
3235 
3224 
3214 
3208 
3206 
3169 
3162 
3159 
3131 

3116 
- 3115 

3110 
3107 
3099 
3085 
3079 
3076 
3056 
3051 

3046 
3040 
3036 
3035 
3030 

1 318 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 , 

383 A 3 

386 . C 11 

397 B 10 
407 - A 6 

413 C 2 
. 415 A 37 

452 C 7 
i 459 A 3 

' 462 C 28 - 

490 A 15 

505 C 1 

506 A 5 

511 .0 3 
514 A 8 

522 C 14 
536 B . 6 
542 A 3 

545 C 20 
565 - B 5 

570 ' C 5 
' 575 A 6 
581 B 4 
585 A 1 

586 B .5 
591 C - 26 
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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 

= ofPN.OkOgi-in_,_=:,4;: ,,,,. 
: 'g.!---',..4-4, es:' F4P-4..",mlil ---'4.-.% 4 .:.:67:,7'r;:cf-:,i1: 

617 A 11 3004 
628 B 5 2993 
633 C 1 2988 
634 A 3 2987 
637 C 1 2984 
638 B 11 2983 
649 A 5 2972 
654 B 2 2967 
656 C 1 2965 
657 B . 13 2964 
670 A 8 2951 
678 C - 5 2943 
-683_ - B _ _ 5. _ _ _ 2938 
688 ' A 2 . 293_3 

2931 1 690 C 7 
697 D 32 2924 

2892 
2885 
2867 
2815 
2798 
2792 
2787 
2784 
2781 
2772 
2765 
2733 
2729 
2718 
2713 
2711 
2709 
2705 
2701 
2699 
2697 
2692 
2688 
2672 
2668 
2661 

- 2657 
2648 
2645 
2638 
2628 
2625 
2623 

729 A 7 

736 B 1B. 
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 
1 910 B 2 . 

912 C 4 
916 A 4 
920 C 2 
922 B 2 
924 C 5 

929 B 4 
933 . C 16 
949 B 4 
953 C 7 
960 A 4 
964 B 9 - 

973 C 3 
976 B 7 
983 C 10 
993 B 3 
996 C 2 
998 B 13 
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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 

:fflidtAti; . 7 F=,,, ,;;.14-i47,-,3"---,1.,t?-- ,_,'=.--;:--:i,;;,,,_ !i:,-17.,1;"-ILim !4,!olfiii-,41 
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 
2458 
2456 
2453 
2448 
2442 
2438 
2435 
2404 
2396 
2386 
2354 
2349 
2344 

'2342 
2337 
2325 
2321 

2310 
2305 
2291 

2263 
2260 
2254 
2252 

' 2210 
2185 

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 

1165 A 3 

1168 B 5 
1173 C 6 
1179 B 4 
1183 A 3 

1186 B 31 

1217 C 8 
1225 D 10 
1235 C 32 
1267 B 5 

1272 C 5 

1277 B 2 

1279 C 5 

1284 B 12 
1296 C 4 
1300 B 11 

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 -_ 
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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 

-1-qtikpfil plARE-4,5-1- . Alt 4-:2,--ry . =: 5, -i:TYP,E,CS P:-.7.TYPED:f4,,Relicriet 

1438 B 3 2183 
1441 C 11 2180 
1452 B 54 2169 
1506 C 5 2115 
1511 A 2 2110 
1513 C 3 2108 
1516 B 18 2105 
1534 C 3 2087 
1537 A 2 2084 
1539 C 1 2082 
1540 B 5 2081 
1545 ,C 7 2076 
1552 _ _ _ _ _B - 9- - - 2069 - - 

1561 C 3 2060 
1 1564 B 1 2057 

1565 C 2 2056 
1567 B 5 2054 

' 1572 C 4 , 2049 
1576 B 32 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 

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 

1 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 B 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 

. . 

1836 C 3 1785 
1839 B 10 1782 
1849 C 8 1772 
1857 B 19 1764 
1876 C 6 1745 
1882 A 1 1739 
1883 C 5 1738 
1888 B 8 1733 
1896 C 3 1725 
1899 B 6 1722 
1905 A 5 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 

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 

-0.----k,,----,qaavItt-'-,-='-' 
,CHAINAGE,Z, 

- ,,, ,,,... 
' ii-mz 

z:,:-,z,-<.pf,.,,f 
:,.-'-'1.7st,:--f_°-: 

i,--'5_W-:: ---m 
-,--; 

1.!i-rai,-,:,,--1::i 
f,;r_,-6,14,'k,i,:= 

' E;;-1, - .. ' -. - - 

iAt10.14de " 

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 B 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 - 5 

.. .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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JOINT VENTURE VENTURE 

EROC OBAYASHI 

PART 3 

Section 16 
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Project: 
S1 Main Sewer Interceptor 
S1 Sewer Tunnel Sectionl 
North Quay to Cooksley Street 

EPB Tunnel 
AS CONSTRUCTED 

Liner Survey 

File : S1 Liner ASCON 

-'r, _,7:-,, r,t1-1,-'14---,. :'n-7.,A !. "4- qrte-,:r:-"ffttg- qz.--.74-1-ttr.4-g- -,.. r, , 
,,,,,,,,-, 

4003.665 64155.698 -12.037 3626.603 
4053.648 64189.917 -12.092 3687.319 
4078.312 64216.662 -12.126 3723.740 
4101.673 64255.732 -12.167 3769.350 
4121.406 64296.602 -12.193 3814.735 
4141.19 64337.431 -12.209 3860.104 

4160.973 64378.256 -12.236 3905.471 
4180.958 64419.01 -12.254 3950.861 
4200.732 64459.872 -12.28 3996.256 
4222.489 64499.861 -12.311 4041.811 
4249.73 64536.27 -12.33 4087.326 

_4282.273 _ 64568.057 . - - =12.407 4132.858 
4303.947 64584.664 -12.391 4160.174 
4319.221 64594.565 -12.399 4178.377 
4359.775 64615.169 -12.417 4223.903 :`_-4233.9O3 
4403.008 64629.315 -12.451 4269.433 
4447,573 64638.145 -12.496 4314:875 
4492.182 ' 64646.359 -12.524 4360.234 
4536.795 64654.739 -12.539 4405.629 
4580.525 64667.082 -12.554 4451.085 
4623.957 64680.283 -12.616 4496.48 
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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 : Si Liner ASCON 

EASTI _ 

7,- 

_; .c, NORTH - . _.4'140-14vgt,Tra4.,. , 
--., .=5-4!"-MgV=;.-0.:1 i.cpisiiii - - ' AINAGE; 

4004.165 64151.047 -12.036 4.447 
4011.046 64144.575 -12.026 13.894 
4019.796 64136.351 -12.018 25.902 
4028.552 64128.11 -12.009 37.926 
4037.308 64119.881 -12.010 49.942 
4046.08 64111.639 -12.007 61.978 

4054.836 64103.397 -11.991 74.003 
4063.523 64095.187 -11.998 85.956 
4072.306 64086.94 -11.990 98.004 
4081.13 64078.641 -11.973 110.118 

4089.909 64070.389 -11.967 122.166 
_ 4098.621 64062.183 - -11.973 - 134.134 

4105.655 64055.566 -11.952 143.791 
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Project : 

S1 Main Sewer Interceptor 
01 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Albion Park 
to 

Kingsford Smith Drive 
AS CONSTRUCTED 

Liner Survey 

File : S1 Liner ASCON 

.-, ,-"'-''''I ;1,4. _ . .:-. :,-..; ' .,.z-z4.4.- '''.. '''' gAL09,11T10 , .- ii '''''' '.19r,.1 ---,,, ''' g. 

4660.801 64688.201 -12.651 2.408 4534.783 
4670.266 64686.461 -12.666 12.031 4544.406 
4682.098 64684.286 -12.675 24.062 4556.437 
4693.957 64682.945 -12.698 36.056 4568.431 
4705.923 64681.711 -12.696 48.086 4580.461 
4717.89 64680.477 -12.695 60.116 4592.491 

4729.916 64679.237 -12.691 72.146 4604.521 
4741.883 64678.003 -12.697 _ - - 84.176 4616.551 
4753.849 64676.769 -12.719 96.206 4628.581 
4765.733 64675.462 -12.718 108.163 4640.538 
4774.701 64672.614 -12.724 117.602 4649.977 
4784.78 64665.417 -12.727 130.052 4662.427 

. 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

HRT 
AS CONSTRUCTED 

Liner Survey 

File : S1 Liner ASCON 

10: - 
4-1- 

1.,-., 
INVE 

,..-- - 
-,;--- ' 

,., , , 
-.., 

- 1885.592 61365.553 -8.901 CH/2.800 
1887.707 61367.723 -8.904 CH/5.830 
1894.032 61374.211 -8.913 CH/14.891 
1900.703 61380.428 -8.922 CH/24.010 
1907.214 61386.768 -8.928 CH/33.098 
1913.769 61393.039 -8:934 CH/42.169 
1920.410 61399.228 -8.945 _ CH/51.247 
1927.069 61405.380 -8.957 CH/60.313 
1933.708 61411.567 -8.969 CH/69.388 
1940.646 61417.489 -8.981 CH/78.509 
1947.544 61423.377 -8.999 CH/87.579 
1954.398 61429.332 -9.003 CH/96.659 
1961.452 - 61435.091 - - - --9.006 CH/105.765 
1968.434 61440.895 -9.009 CH/114.845 
1975.525 61446.583 -9.012 CH/123.935 
1.982.579 61452.291 -9.015 CH/133.009 
1989.658 61457.969 -9.018 CH/142.084 
1996.819 61463.560 -9.025 CH/151.169 
2003.947 61469.176 -9.028 CH/160.244 
2011.009 61474.892 -9.034 CH/169.329 
2018.146 61480.514 -9.040 CH/178.414 
2025.185 61486.160 -9.046 CH/187.438 
2032.289 61491.807 -9.052 CH/196.513 
2039.367 61497.485 -9.071 , CH/205.587 , 

2046.471 61503.132 -9.089 CH/214.662 
2053.599 61508.748 ' -9.107 CH/223.736 
2060.682 61514.429 -9.110 CH/232.816 
2067.786 61520.076 -9.113 CH/241:891 
2074.885 61525.719 -9.116 CH/250.960 
2081.964 61531.397 -9.126 CH/260.035 
2089.096 61537.016 -9.137 CH/269.115 
2096.137 61542.766 -9.149 CH/278.205 
2103.335 61548.335 -9.167 CH/287.306 
2110.426 61554.023 -9.173 CH/296.396 
2117.529 61559.670 -9.176 CH/305.471 
2124.608 61565.348 -9.179 CH/314.545 
2131.683 61571.023 -9.182 CH/323.615 
2138.758 61576.697 -9.185 CH/332.684 
2145.749 61582.508 -9.188 CH/341.774 
2152.840 61588.195 -9.197 CH/350.865 
2159.809 61594.040 -9.206 CH/359.960 
2166.657 61600.173 -9.212 CH/369.156 
2173.573 61606.066 -9.231 CH/378.242 
2180.334 61612.161 -9.249 CH/387.345 
2187.062 61618.246 -9.252 CH/396.416 
2193.760 61624.370 -9.255 CH/405.492 
2200.436 61630.515 -9.258 CH/414.566 
2207.132 61636.638 -9.261 CH/423.639 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

HRT 
AS CONSTRUCTED 

Liner Survey 

File : S1 Liner ASCON 

EAST: 
-,. . 

1t 4-4 frb NORTH 
s 

RL IN 
:41 . 

-q 

- , ,C CHA NA: 
.4.1,--- 

?- 
_ : -. _ ,,... z.l. 

2213.826 61642.757 -9.264 CH/432.709 
2220.520 61648.876 -9.267 CH/441.778 
2227.238 61654.975 -9.273 CH/450.852 
2233.917 61661.123 -9.279 CH/459.929 
2240.620 61667.240 -9.282 CH/469.004 
2247.362 61673.318 -9.285 CH/478.081 
2254.053 61679.456 -9.290 CH/487.160 
2260.748 61685.577 -9.303 CH/496.232 
2267.442 61691.696 -9.321 CH/505.301 
2274:166 61697.789 -9.339 CH/514.376 
2280.868 61703.906 -9.345 CH/523.449 
2287.568 61710.019 -9.354 CH/532.519 
2294.267 61716.133 - --9.360 CH/541.588 
2300.948 61722.272 -9.366 CH/550.662 
2307.638 61728.399 -9.371 CH/559.733 
2314.363 61734.493 -9.377 CH/568.809 
2321.056 61740.623 -9.397 CH/577.884 

61746.644 -9.415 CH/586.975 .2327.866 
2334.684 61752.631 -9.434 CH/596.048 
2341.500. 61758.614 -9.452 CH/605.118 
2348.493 61764.438 -9.456 CH/614.218 
2355.463 61770.241 -9.474 CH/623.288 
2362.520 61775.963 -9.479 CH/632.373 
2369.594 61781.647 -9.488 CH/641.448 
2376.721 61787.272 -9.498 CH/650.527 
2383.954 61792.778 -9.507 CH/659.618 
2391.193 61798.249 -9.516 CH/668.691 
2398.484 61803.661 -9.520 CH/677.771 
2405.747 61809.101 -9.525 CH/686.846 
2413.171 61814.364 -9.531 CH/695.946 
2420.597 61819.580 -9.544 CH/705.021 
2428.073 61824.734 -9.547 CH/714.101 
2435.619 61829.792 -9.550 CH1723.186 
2443.206 .61834.781 -9.553 CH/732.266 
2450.938 61839.581 -9.556 CH/741.367 
2458.576 61844.510 -9.559 CH/750.457 
2466.248 61849.366 -9.562 CH/759.537 
2473.894 61854.253 -9.565 CH/768.611 
2481.562 61859.107 -9.568 CH/777.686 
2489.218 61863.972 -9.577 CH/786.757 
2496.924 61868.774 -9.586 CH/795.837 
2504.536 61873.752 -9.589 CH/804.933 
2512.331 61878.470 -9.592 CH/814.044 
2519.886 - 61883.601 -9.601 CH/823.176 
2527.278 61888.909 -9.604 CH/832.277 
2534.509 61894.444 -9.607 CH/841.383 
2541.629 61900.095 . -9.610 CH/850.473 
2548.521 61906.071 -9.614 CH/859.595 

S1 Main Sewer Main Sewer Part 1 - Introduction & Background Information OM Manual Volume 1/4

Q-Pulse Id TMS788 Active 29/01/2014 Page 177 of 312



Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

HRT 
AS CONSTRUCTED 

Liner Survey 

File : S1 Liner ASCON 

.... , - ,_,, -, 
.-,:..' 4 r-, 

--4, 

I3C !NV 
---: , __, .- .,;tgwe 

CONTRA -t C IN.A9Pw, 
rgs:k°4;' 

x., EA 
1:. 

2555.145 61912.342 -9.623 CH/868.717 
2561.793 61918.527 -9.633 CH/877.796 
2568.119 61925.120 -9.642 CH/886.934 
2574.141 61931.971 -9.653 CH/896.056 
2580.162 61938.760 -9.665 CH/905.130 
2586.156 61945.573 -9.685 CH/914.204 
2592.120 61952.413 -9.688 CH/923.279 
2598.054 61959.279 -9.691 CH/932.354 
2604.117 61966.051 -9.694 CH/941.444 
2610.040 61972.953 -9.703 CH/950.538 
2616.192 61979.669 -9.708 CH/959.646 
2622.704 61986.071 -9.711 CH/968.779 . 

2629.123. 61992.493 -9.714 - CH/977.858 
2635.485 61998.971 -9.717 CH/986.938 
2641.873 62005.417 -9.720 CH/996.013 
2648.477 62011.687 -9.726 CH/1005.119 
2655.147 62017.855 -9.732 CH/1014.204 
2661.782 62024.045 -9.755 CH/1023.279 
2668.413 62030.232 -9.758 CH/1032.348 
2675.076 62036.394 -9.761 CH/1041.422 
2681.734 62042.551 -9.764 CH/1050.492 
2688.370 62048.742 -9.767 CH/1059.566 
2695.032 62054.903 -9.770 CH/1068.641 
2701.690 62061.061 -9.773 CH/1077.710 
2708.279 62067.316 -9.776 CH/1086.796 
2714.949 62073.484 -9.779 CH/1095.881 
2721.584 62079.675 -9.782 CH/1104.955 
2728.277 62085.811 -9.785 CH/1114.035 
2734.893 62092.037 -9.788 CH/1123.120 
2741.559 62098.202 -9.791 CH/1132.200 
2748.171 62104.425 -9.794 CH/1141.280 
2754.807 62110.615 -9.797 CH/1150.354 
2761.438 62116.802 -9.800 CH/1159.424 
2768.101 62122.963 -9.803 CH/1168.498 
2774.759 62129.121 -9.806 CH/1177.568 
2781.395 62135.311 -9.809 CH/1186.642 
2788.026 62141.498 -9.812 CH/1195.712 
2794.688 62147.659 -9.830 CH/1204.786 
2801.324 62153.850 -9.847 CH/1213.861 
2808.017 62159.986 -9.863 CH/1222.941 
2814.656 62166.179 -9.882 CH/1232.021 
2821.264 62172.399 -9.900 CH/1241.095 
2827.900 62178.589 -9.918 CH/1250.170 
2834.508 62184.808 -9.936 CH/1259.244 
2841.112 62191.024 -9.945 CH/1268.314 
2847.809 62197.163 -9.978 CH/1277.399 
2854.448 62203.357 -9.981 CH/1286.479 
2860.840 62209.865 -9.984 CH/1295.600 
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Project : 

Si Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

HRT 
AS CONSTRUCTED 

Liner Survey. 

File : S1 Liner ASCON 

i,, 
..,. 

..-.:-.; 

:-..,, 

. " 404,1 , 
47: EtINVEKT, 

izrz4.--...F--- 

- --j 
TC , :- AMAGE RirEI 

-., 'g--,-1. - 

2867.071 62216.491 -9.987 CH/1304.696 
2873.156 62223.252 -9.996 CH/1313.791 
2879.038 62230.203 -10.014 CH/1322.897 
2884.477 62237.558 -10.033 CH/1332.045 
2889.842 62244.877 -10.036 CH/1341.120 
2894.908 62252.463 -10.045 CH/1350.242 
2899.884 62260.057 -10.056 CH/1359.321 
2904.578 62267.872 -10.059 CH/1368.438 
2909.058 62275.794 -10.062 CH/1377.539 
2913.263 62283.877 -10.065 CH/1386.650 
2917.284 62292.036 -10.074 CH/1395.745 
2920.990 62300.365 -10.083 CH/1404.862 
2924.331 62308.852 -10.092- - CH/1413. :984- 
2927.604 62317.318 -10.095 CH/1423.060 
2930.519 62325.962 -10.114 CH/1432.182 
2933.201 62334.659 -10.127 CH/1441.283 
2935.691 62343.407 -10.131 CH/1450.378 
2937.765 62352.295 -10.134 CH/1459.505 
2939.639 62361.195 -10.137 CH/1468.601 
2941.241 62370.159 -10.140 CH/1477.707 
2942.570 62379.168 -10.143 CH/1486.813 
2943.583 62388.222 -10.162 CH/1495.924 
2944.359 62397.290 -10.165 CH/1505.025 
2944.818 62406.390 -10.168 CH/1514.136 
2944.998 62415.494 -10.171 CH/1523.242 
2944.901 62424.599 -10.174 CH/1532.348 
2944.366 62433.711 -10.177 CH/1541.475 
2944.109 62442.813 -10.190 CH/1550.581 
2943.774 62451.887 -10.199 CH/1559.661 
2943.876 62461.013 -10.202 CH/1568.788 
2944.016 62470.086 -10.205 CH/1577.862 
2944.515 62479.189, -10.208 CH/1586.979 
2945.371 62488.265 -10.214 CH/1596.095 
2946.383 62497.299 -10.217 CH/1605.185 
2947.792 62506.312 -10.220 CH/1614.307 
2949.633 62515.251 -10.234 CH/1623.434 

- 2951.349 62524.172 -10.252 CH/1632.519 
2953.620 62533.028 -10.258 CH/1641.662 
2956.032 62541.793 -10.296 CH/1650.752 
2958.913 62550.459 -10.300 CH/1659.884 
2962:040 62559.010 -10.321 CH/1668.989 
2965.388 62567.472 -10.324 CH/1678.090 
2968.764 62575.896 -10.327 CH/1687.165 
2972.215 62584.294 -10.330 CH/1696.244 
2975.452 62592.800 -10.333 CH/1705.345 
2978.394 62601.423 -10.336 CH/1714.456 
2981.069 62610.127 -10.339 CH/1723.562 
2983.515 62618.893 -10.342 CH/1732.663 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street - 

HRT 
AS CONSTRUCTED 

Liner Survey 

File : S1 Liner ASCON 

2985.730 62627.720 -10.345 CH/1741.764 
2987.638 62636.629 -10.348 CH/1750.875 
2989.272 62645.588 -10.352 CH/1759.981 
2990.899 62654.510 -10.359 CH/1769.051 
2991.988 62663.587 -10.368 CH/1778.193 
2992.912 62672.631 -10.391 CH/1787.283 
2993.443 62681.737- -10.406 CH/1796.405 
2993.656 62690.845 -10.409 CH/1805.516 
2993.749 62699.930 -10.412 CH/1814.601 
2993.683 62709.020 -10.415 CH/1823.692 
2993.737 62718.105 -10.433 CH/1832.777 
2994.309 62727.225 -10.444 CH/1841.914 
2995.036 - 62736.286 -10.456 CH/1851.005- 
2995.921 62745.333 -10.474 CH/1860.095 
2997.003 62754.364 -10.480 CH/1869.190 
2998.323 62763.368 -10.513 CH/1878.291 
2999.918 62772.334 -10.516 CH/1887.397 
3001.666 62781.254 -10.519 CH/1896.487 
3003.530 62790.146 -10.522 CH/1905.573 
3005.749 62798.988 -10.525 CH/1914.689 
3008.154 62807.760 -10.528 CH/1923.785 
3010.672 62816.489 -10.531 CH/1932.870 
3013.579 62825.135 -10.537 CH/1941.991 
3016.509 62833.724 -10.546 CH/1951.066 
3019.828 62842.220 -10.552 CH/1960.188 
3023.283 62850.628 -10.558 CH/1969.278 
3026.923 62858.964 -10.564 CH/1978.373 
3030.781 62867.206 -10.573 CH/1987.474 
3034.817 62875.358 -10.591 CH/1996.570 
3039.104 62883.391 -10.601 CH/2005.676 
3043.597 62891.305 -10.619 CH/2014.777 
3048.149 62899.162 -10.622 CH/2023.856 
3052.989 62906.881 -10.625 CH/2032.968 
3057.952 62914.497 -10.634 CH/2042.058 
3063.118 62921.990 -10.643 CH/2051.159 
3068.478 62929.344 -10.655 CH/2060.259 
3074.099 62936.516 -10.658 CH/2069.371 
3079.796 62943.592 -10.670 CH/2078.456 
3085.720 62950.507 -10.688 CH/2087.562 
3091.820 62957.261 -10.691 CH/2096.663 
3097.932 62963.969 -10.700 CH/2105.737 
3104.040 62970.673 -10.709 CH/2114.806 
3110.148 62977.377 -10.718 CH/2123.876 
3116.256 62984.081 -10.721 CH/2132.945 
3122.397 62990.762 -10.724 CH/2142.020 
3128.509 62997.470 -10.727 CH/2151.094 
3134.617 63004.174 -10.73.1 CH/2160.164 
3140.758 63010.856 -10.734 CH/2169.238 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

HRT 
AS CONSTRUCTED 

Liner Survey 

File S1 Liner ASCON 

Zel 2.- '41-',, 
...-,MAs:R. 

rZi 4: til ; . . , 
- 

, 

-r- - ..w,rfl 
NORTH 

- .t. 
0. WINVERT ..---,,, 

4-,...-tt 

CONTRACT= CHAINAGE 
-WA 

.,,,,,, . . ' ,, . 

3146.870 63017.563 -10.737 CH/2178.313 
3153.011 63024.245 -10.740 CH/2187.388 
3159.096 63030.983 -10.743 CH/2196.467 
3165.274 63037.645 -10.746 CH/2205.553 
3171.363 63044.387 -10.749 CH/2214.638 
3177.540 63051.049 -10.753 CH/2223.723 
3183.603 63057.822 -10.756 CH/2232.813 
3189.751 63064.511 -10.759 CH/2241.898 
3195.863 63071.219 -10.762 CH/2250.973 
3201.971 63077.923 -10.765 CH/2260.042 
3208.079 63084.627 -10.768 CH/2269.111 
3214.220 63091.308 -10.777 CH/2278.186 

- 3220.254 63098.107 -10.782 CH/2287.276 - - 

3226.438 63104.777 -10.785 CH/2296.372 
3232.579 63111.458 -10.788 CH/2305.446 
3238.665 63118.196 -10.791 CH/2314.526 
3244.809 63124.881 -10.794 CH/2323.606 
3250.921 63131.589 -10.797 CH/2332.681 
3257.029 63138.293 -10.800 CH/2341.750 
3263.170 ' 63144.974 -10.803 CH/2350.825 
3269.307 63151.652 -10.806 CH/2359.894 
3275.393 63158.390 -10.809 CH/2368.974 
3281.538 63165.075 -10.812 CH/2378.054 
3287.624 63171.813 -10.815 CH/2387.134 - 

3293.768 63178.498 -10.818 CH/2396.213 
3299.880 63185.206 -10.828 CH/2405.288 
3306.021 63191.887 -10.838 CH/2414.363 
3312.158. 63198.565 -10.847 CH/2423.432 
3318.270 63205.273 -10.856 CH/2432.507 
3324.410 63211.954 -10.865 CH/2441.581 
3330.522 63218.662 , -10.884 CH/2450.656 
3336.630 63225.366 -10.902 CH/2459.725 
3342.738 63232.070 -10.911 CH/2468.795 
3348.879 63238.751 -10.920 CH/2477.869 
3354.991 63245.459 -10.929 CH/2486.944 
3361.099 63252.163 -10.938 CH/2496.013 
3367.207 63258.867 -10.951 CH/2505.083 
3373.315 63265.571 -10.964 CH/2514.152 
3379.398 63272.305 -10:975 CH/2523.226 
3385.510 63279.013 -10.980 CH/2532.301 
3391.592 63285.748 -10.998 CH/2541.376 
3397.802 63292.387 -11.016 CH/2550.466 
3403.868 63299.163 -11.025 CH/2559.562 
3409.951 63305.898 -11.028 CH/2568.636 
3416.095 63312.583 -11.031 CH/2577.716 
3422.265 63319.237 -11.034 CH/2586.791 
3428.329 ' 63326.010 -11.037 CH/2595.881 
3434.444 63332.721 -11.040 CH/2604.961 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

HRT 
AS CONSTRUCTED 

Liner Survey 

File : S1 Liner ASCON 

. v., 
.., 

S- 
, --- 

I 

--t% ._,,- - _t____ ,.,- 

P- 

1NVE - 
._.,-,--,-- 

AIWA _ 
3440.585 63339.403 -11.056 CH/2614.035 
3446.755 63346.057 -11.062 CH/2623.110 
3452.870 63352.769 -11.065 CH/2632.190 
3459.043 63359.427 -11.074 CH/2641.270 
3465.081 63366.230 -11.104 CH/2650.365 
3471.362 63372.829 -11:113 CH/2659.476 
3477.514 63379.522 -11.122 CH/2668.567 
3483.361 63386.530 -11.125 CH/2677.694 
3489.116 63393.553 -11.128 CH/2686.773 
3494.783 63400.654 -11.148 CH/2695.859 
3500.068 63408.108 -11.152 CH/2704.996 
3505.254 63415.561 -11.155 CH/2714.076 

- 3510.316 63423.111 - -1-1.158 - -CH/2723.166 
3515.153 63430.826 -11.171 CH/2732.272 
3519.689 63438.734 -11.189 CH/2741.389 
3524.041 63446.721 -11.192 CH/2750.484 - 

3528.218 63454.801 -11.195 CH/2759.580 
3532.185 63462.992 -11.198 CH/2768.680 
3535.867 63471.326 -11.204. CH/2777.792 
3539.395 63479.704 -11.222 CH/2786.882 
3542.706 63488.181 -11.234 CH/2795.983 
3545.794 63496.741 -11.256 CH/2805.083 
3548.622 63505.397 -11.265 CH/2814.189 
3551.220 63514.119 -11.268 CH/2823.290 
3553.514 63522.937 -11.271 CH/2832.401 
3555.854 63531.707 -11.275 CH/2841.478 
3557.667 63540.668 -11.278 CH/2850.621 
3559.237 63549.632 -11.287 CH/2859.722 
3560.802 63558.566 -11.290 CH/2868.791 
3562.215 63567.545 -11.293 CH/2877.881 
3564.023 63576.486 -11.296 CH/2887.003 
3566.101 63585.352 -11.299 CH/2896.109 
3568.249 63594.174 -11.302 CH/2905.189 
3570.633 63602.957 -11.305 CH/2914.289 
3573.128 63611.693 -11.308 CH/2923.375 
3575.697 63620.401 -11.317 CH/2932.454 
3578.539 63629.053 -11.326 CH/2941.560 
3581.723 63637.595 -11.335 CH/2950.677 
3584.854 63646.112 -11.344 CH/2959.751 
3588.217 63654.569 -11.350 CH/2968.852 
3591.878 63662.913 -11.353 CH/2977.963 
3595.674 63671.172 -11.356 CH/2987.054 
3599.500 63679.401 -11.360 CH/2996.128 
3603.666 63687.510 -11.363 CH/3005.245 
3607.997 63695.508 -11.366 CH/3014.340 
3612.427 63703.439 -11.369 CH/3023.425. 
3617.146 63711.234 -11.378 CH/3032.537 
3622.097 63718.876 -11.381 CH/3041.643 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

HRT 
AS CONSTRUCTED 

Liner Survey 

File : S1 Liner ASCON 

:, - 
" 

--v 

NORTH 
wv,. ,- 

INVERT 
x 

- S 
,"..- -' .zZ. ' 

T - INAG 
_ -.c.tk 

3626.936 63726.565 -11.384 CH/3050.728 
3631.984 63734.138 -11.387 CH/3059.829 
3637.264 63741.557 -11.405 CH/3068.935 
3642.698 63748.851 -11.414 CH/3078.030 
3648.255 63756.044 -11.432 CH/3087.120 
3653.715 63763.306 -11.450 CH/3096.205 
3659.200 63770.535 -11.469 CH/3105.280 
3664.653 63777.789 -11.484 CH/3114.355 
3670.138 63785.018 -11.499 CH/3123.429 
3675.591 63792.271 -11.514 CH/3132.504 
3681.076 63799.501 -11.529 CH/3141.578 
3686.592 63806.706 -11.532 CH/3150.653 
3692.140 - 63813.888 -11.535- - CH/3159.728 - 

3697.628 63821.121 -11.538 CH/3168.808 
3703.053 63828.402 -11.541 CH/3177.887 

-3708.576 63835.616 -11.544 CH/3186.972 
3714.061 63842.845 -11.547 CH/3196.047 
3719.577 63850.051 -11.550 CH/3205.122 
3725.045 63857.297 -11.553 CH/3214.199 
3730.542 63864.517 -11.556 CH/3223.274 
3736.037 63871.733 -11.559 CH/3232.343 
3741.508 63878.971 -11.564 CH/3241.417 
3746.977 63886.206 -11.597 CH/3250.486 
3752.481 63893.421 -11.630 CH/3259.561 
3757.982 63900.632 -11.634 CH/3268.630 
3763.454 63907.871 -11.639 CH/3277.705 
3768.958 63915.086 -11.669 CH/3286.779 
3774.430 63922.325 -11.675 CH/3295.854 
3779.899 63929.559 -11.681 CH/3304.923 
3785.403 63936.774 -11.687 CH/3313.998 
3790.875 63944.013 -11.690 CH/3323.073 
3796.365 63951.236 -11.694 CH/3332.145 
3801.853 63958.457 -11.697 CH/3341.215 
3807.341 63965.677 -11.700 CH/3350.284 
3812.829 63972.898 -11.703 CH/3359.353 
3818.317 63980.118 -11.706 CH/3368.423 
3823.777 63987.367 -11.709 CH/3377.497 
3829.282 63994.583 -11.718 CH/3386.574 
3834.782 64001.794 -11.727 CH/3395.643 
3840.243 64009.045 -11.736 CH/3404.720 
3845.748 64016.261 -11.746 CH/3413.797 
3851.232 64023.489 -11.749 CH/3422.869 
3856.674 64030.753 -11.752 CH/3431.946 
3862.250 64037.933 -11.755 CH/3441.036 
3867.832 64045.119 -11.758 - CH/3450.136 
3873.357 64052.363 -11.761 CH/3459.246 
3879.039 64059.483 -11.764 CH/3468.356 
3884.875 64066.479 -11.788 CH/3477.466 
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Project : 

S1 Main Sewer Interceptor 
01 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

HRT - 

AS CONSTRUCTED 
Liner Survey 

File : S1 Liner ASCON 

.:: - - '.-ST.-- 17"= ° 
" ''' LINvgili .4 4k`'' NTRAMCISIN4q EA 

--i 

, 

3890.934 64073.282 -11.804 CH/3486.576 
3897.226 64079.870 -11.807 CH/3495.686 
3903.626 64086.339 -11.813 CH/3504.786 
3910.350 64092.515 -11.819 CH/3513.916 
3917.245 64098.469 -11.837 CH/3523.026 
3924.270 64104.322 -11.855 CH/3532.169 
3931.334 64110.059 -11.873 CH/3541.269 
3938.569 64115.579 -11.892 CH/3550.369 
3945.968 64120.876 -11.910 CH/3559:469 
3953.524 64125.947 -11.913 CH/3568.569 
3961.231 64130.787 -11.932 CH/3577.669 
3969.064 64135.418 -11.950 CH/3586.769 
3976.915 64140.020 =11:986 CH/35951869- - 
3984.766 64144.621 -12.023 CH/3604.969 
3992.617 64149.223 -12.041 CH/3614.069 
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Brisbane 
Water 

JOINT VENTURE 

EROC OBAYASHI 

PART 3 

Section 17 

Spark Testing of Corrosion. 
Resistant Liner 
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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 

,. Pr f i --t .':- zi:ip331p -PA r ii% VT 

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 

, 

7 _ ,, _.,._. 
txDESCRIPTION ; 

. ---:4 ,, , , - .., _DATE 
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 

. 

- ESpippilia -- ' 
,---.- 

_ , : -,...., 

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 
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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 - Main Shaft 

File : Spark testing Summary 

_.DEJj --- -,:, ajOick1110111e! i!_ -'4tESPRIPTIONr:I . RAWFAILV 
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 

ir DANE LOCATION - PASS /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 

DATE 
, 

LOCATION DESCRIPTION 
..- 

' VII 
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 

= -, ,_ .-,- - ....f ' 7 elgtEPTI 
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 
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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 

Perry Park 

File : Spark Testing Summary 

DATE ' - ,,,,,,t ,,,, - 1 ' _.., :01K1 , -PASS /FAIL 
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 : 

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 

DA }TE - 'TI SORIPTION P 
;.. 

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 

DATE 
w 

, , i, cimu . _ PASSE -3` 
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 

LOCATION _ = 
Esc- Rgrf__ ..,._- ,_ PASS %FAIL 

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-May701 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 

DATE ,-- LOCATION *- - 0ES , ' - PASSE ---,_-'"- 

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 0 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-Jim-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 

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 

04Jun-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 # 6.1 TOP PASS 

04-Jun-01 SGT \ LINER # 62 TOP PASS 
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T 

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 

,--, 

' Airil. k;-ilDESPRIRATI 'r'' OMB' 
.,0,1 

-' ' t-----.=_--, - , , 

.." 

HRT 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 

S1 Main Sewer Main Sewer Part 1 - Introduction & Background Information OM Manual Volume 1/4

Q-Pulse Id TMS788 Active 29/01/2014 Page 206 of 312



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 ' ggPESCR -.,- SPUDAR = 

-, 

- 

-,,, - _,-o-,-_, 
N . t I N T ' 

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 

HRT LINER # 60 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-CM 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 1.1-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 

LOCATIQN SCRIPT10w ' I 
r-vKitrmj 
- ----!-- 

i ' ---s- - -,, 

, Z', 
' ''''4- .., BVERj1 F-4 ,-..,,_ .., ,.....g z 

HRT LINER # 83 02-Aug-01 11-Sep-01 11-Sep-01 
11-Sep-01 HRT LINER # 84 02-Aug-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 

ii.DESC ' 

.,r 

= - 4JOINS ----*- . 
- LOCATION 

r..- 

, 
SPUD s, '--- 

, 

, _ ,,, - 
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-A0g-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 

" - ATI , 

::...r' ' 

- ,_. , , 

' SCRIRTION,,JaZSRUEY:z 
ttair.. ', . -- ".: 

' '- 

-4stAt' =PJ 0 I Ni-',--la- 44-t 

_'(-5-13,E_ _RI-.4r-Z, ,,,.7,,,_ RiTikT. 

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-Sep4:11 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 

sg:1-$,t,ii' r..i,',XV? -A '-'-M4:i''' '1' ? -; . 0 :r_,-,-.,..-,,,z-,,,..-. x4oNL, _-- ..,?:!. ]! 
: , 

,, 

Ir Essopm .t9D- 
7,-,ERt-.: 

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-# 21-6 24-Aug-01 18-Sep-01 1.8-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 

- 
' - ,.:,C-- , i _ ' - i 

r'1u-.:74,1' 
' 4,1Se:l3,1P,,TION! ,U,Ri,l3AR-, 

;,--; M : - ,-i,,,,y,, ' , 't 
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-Sep41 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-Sept01 . 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 # 27.1 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 217Sep-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 : 

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 

- AT ION 
-' - -"T-I---1" 

DESCRIPTION 
.41&TPZ.;: 

R*U2D., 
K-4mEL-I--gA--,-_-lt,v..--"i 

' 
, 

. , VC 
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 24Aug-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 

, - - ,IT, ', 

LOCATION' ' ,7: 
A: 

8CRIPTI ' 
4,-,_-,_ '4,t . 

_T -:-;---.,4-1*A101W.1- ---- - 

Ftl4biLiE6' 
_ 

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 - - -- 1-2-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-Sep701. 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 

-__,,, .r. s 

- : :'', - it 
t_'-Wrg-i-AVI:&-1-,- 

'-';'DASC,RIPTIO:Nt 
:_,, -----__ _,, :-- i'''---_ 

: PEJD BARE 
V-rfilW 

MOW 
---.;,_,:::- 

- - - 

1.-Ath ,Aigt, . :tz- 

HRT LINER # 370 23-Sep-01 23-Sep-01 
23-Sep-01 

23-Sep-01 
23-Sep-01 HRT LINER # 371 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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Brisbane' 
Water )M 

4.01%. 

JOINT VENTURE 

EROC OBAYASHI 

PART 3 

Section 18 

Concrete Test 
Liner Installation Records 
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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 

' ate-f,:: iPiiiiKNii4P ,;_,-Ctiairia§e: '`E.Ct,_Vaitia0-014 ':''' §TIOe. :-, :Ftftrobit :7;;C.-s-N1110:s1:-.R'!.,01.tsit;V:'!:, 

12/12/00 1 42.169 33.098 5 NQ432 28.5 44.5 
15/12/00 2:: 7.1.7. 33.098 24.010 '''' 4:2: - ' NQ376 :::: 30.0 :_r_ 45.0;:. 
15/12/00 2: -: 24610 14.891 1 3: j` N.Q358 '2. 29.5 7: 45.6: Is . 

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- ...._. . 
- NO348" ,.... --- - '----- __. - - ---- _ 

E PPIP1/P1 . ,-n --- ::::i &i.2471 ,AP.513 ,.. T.:: 77 .::::: r*Q.q24 :.::-:::,7..--, :';:: '7::::.: .;t:71-- . 

09/01/01 5 60.313 69.384 8 NQ322 29.5 4420 
09/01/01 5 69.384 78.501 9 NQ356 28.5 41.5 

... 12/01/01 6 " 78.501 . 87.567 10 lNO3B8 29.0 ' 48 . 0 
12/01/01 6 87.567 96.637 11 -NQ349 31.0: 46.0 ' ' 

. 12/01/01 8''' 96.637 105734 12 NQ327 31.5. 47.0_TS'. 
:12/ovpi 7,,,,, 6: 1105.7341 .114.821_ 13.,,,:. _,..NQ342 31.5r` .46.0 ' ' 

15/01/01 7 114.821 123.907 14 NQ318 32.5 46.0 
15/61/01 7 123.907 132.977 15 NQ334 -29.5. _ 45.0 
15/01/01 v. 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 

129/01/01 6.1 - 151.129' 160.200 ' 18:: : ' NQ351 -- ' 32.5 -, 49.5 
29/01/01 ' 8-'' 160.200 ,169.281 '. 19.: , , NQ350 - . 31.5 - 48.5 
29/01/01 

. 

__ 8 _ 

. 

169.281 178.362 `', 26 . NQ325 31.0 42.0 
-- 29/01/01 '''' 8' ' --: ........_ 178.362 ' , ....... ._ '187.438 ' ' 21 - . ' ... s' NQ304 ,,...... ' 31.0 _....... ... 43.0 ...., . .. _ 

. :29/01/01 ''. 7...':: ' - : 2,187.438- - .--.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 10 260.035 269.115 30 NQ292 32.5 . ' 45.5' 
02/02/01 10 269115 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 
69/02/01 12 323.615 332.684 37 . NQ242 29.0 44.0 . 
09/02/01 12 332.684 341.774 38 NQ260 29.0 44.0 
09/02/01 12 341.774 350.865 39 NQ257 29.5 43.5 
09/02/01 12 350.865 359.960 40 NQ255 29.5 43.0, 

:. pwp2/91 ,,...12 :,,. L.,, 359,9,60 . 5.9.p,s 41, ,.:, r\jp2 29.521 _._44.p.,,...., '... 

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 405492 45' : NO307 .: 38.0: ' 44.5; 

", 12/02/01 14 405.49Z, 414.566 46 ". NQ306 ' 30.07 , -,`. 45.5 
12/02/01 14 414.565 - 423.639 -..:" 4 : 1103Q9 : 320._ : ..1-., 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 

''-""1--7 416 " otik;MS:-. ' - ' aiiikae, =19_,Iiairia-§"C; rza?,InPjile 
._--,_1. _tKoiz.,,z, 

L-AFO-Slfekl: 

';iiii10011:k.11: 

i__VTIFiA'TeSkt3eSliltS,qj:-lt,' 

ft..47:=Pti: I,'.., 'zi-g-28-3Poyi2; 
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 . 16 469.004 478.081 1: 53 , NQ244 30.0'. - ' _ 47.0-.. 
16/02/01 

__ 
16 478.081 487.160 54 , NQ313 31.0 ... 46.0 ____, _ ..... 

16/02/01 1.1 16 487.160 496.232 -,,-.. 55 :,: NQ271 32 5' - - - 43.6-- _ , 

_16/02/01 :::: 161 496.232 505.301 I. ; 56 : NQ236 32.5_, , : 2 48-0:l 
:16/02/01 - 16 595:3pi .14.37 ::::__ 57 ::: N1Q247 1 1 32.52-, : "`7-., 4!r..0:1 ,,,, 

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 N0246 29.0 50.0 
18/02/01 17 550.662 559.733 62 NQ224 29.0 49.5 

:.` 19/02/01- ' - ' 18 - _.,.... . 
- 559.73S- . 568.80T' ., --;:. - : - ' , .......,... NQ225 31.5'-::: . ...,. .._. -' - 49.5 " - ..._ . ........ 

-7 19/02/01- 7--18-- 568.809:-. _577.884 - - 64--- - NQ227 7 31-0:: - ' -: 48-5.. ._ ',. 

' 19/02/01' 1-18- ' 577.884 586.975- - 65 NQ221 ' , 28.5. - 46.0 .: : 

19/92/01 : 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 0 ' 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 20 659.618 668.691 74 NQ223 32.5 . 46.5 ,, 
23/02/01 .1 20 668.691 677.7711- 75 ,;, NQ310 32.57.: 

-'- 
51.0 ' - 

23/02/01_ ' - 202_, 877.771 888.846: 78 C,. , NQ318 : 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 

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 NO217 25.5 42.0" 
27/02/01 22 741.367 750.457 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.O_ 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 Il.. 24 : ' 814.044 : 823.176 7: - 1 '' - NQ2.11 ' - 33.5:7 - - 46.5: -..: 
10/03/01 823.176 832.227 - 92 ' NQ259 30.5 ' 

. 

48.0 
10/03/01 __24 832.227 841.383 93 NQ312 33.5' . ' : 49.0 

1 / 10/030 
. 

24 841.383 850.473 .i_. 94 Np23o ; 33.5 1 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 
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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 

-,:liCjia_ih.0:00', :Chair-1:0V Ftl? MST.Itie f.;1;:i,RciSlefek Iwytt*Te'sitge-silitomvi 

12/03/01 25 886.934 896.056 99 NQ207 32.0 46.0 
13/03/01 26 ' 896.056 905.130 ' 1'00 NQ194 -1 ' 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 NQ201 32.0 . 46 5 . 

13/03/01 26 923.279 932.354_ ''1O3 N,Q20.0 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 

- 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 ' 

_. 18103/01 : - 28__ 986.938 , 996.013_ ' 110 , NQ161 2 34.0' 46.p 
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 ' 115 - NO177 ' '1', 31.5 . 2 44.5:: 
27/03/01 30 . . 1050.492 1059.566' 117 2, NQ2022 32.0 47.0 : .., 

27/03/011 30 1- 1059.566 1 1068.641. , .115-. NQ192: .' ,.. 30.5 ' 42.5 '^ 
27/03101 - 1 3Q.:... 1PP..§41... Lit:FT:no:. - 119:'. 'TNQ199,::: 1- qq:,.. : :,. ::-:4PA..': 
28/03/01 31 1077.710 1086.796 120 NQ195 30.0 43.5 
26/03/01 31 1086.796 1095.881 121 NQ258 31.5 _ 44.0 - 

' - 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 i 1132.200 125 NQ182 32.0 :' 46.5,1: 
30/03/01 32 1132.200 1141.280 126 NQ126 32.0 ' 47.0Z11 

1 30/03101 32 1141.280 1150.354 127 AP014 . .,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 NQ197 28.0 45.0 
31/03/01 33 1168.498 1177.568 130 0Q191 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 : NO172 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 ' 1250154 , 138 , NQ17O ., 29.5 1 , 41552 
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 1304.656 144 - NQ025- .: ' 28.5 :: . 41.0,, 
04/04/01 . 36 ,, 1304.696 1313791 145. .N1Q139 27.0 1 40.5T. 
04/04/01 36-2: 1313.791 1322.897 - 146, NQ125., 21_ 27.5.:,.. ._." 421]21:_. 
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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 

OteY-,f '7. 

- " -,'..----, potit3 b.' 
:- . 1 ---=-. 

:_;_.-chaiha` -e-,::. 

' '" 
,,,,,,,,,,,' 

-..liChaintgkz, 

:.,.,. _F. Lri_iiii.,1,--. 

tiRMS'ipi-e., 

;-:;-ii.:'-:::: - . 

- 

- - IP.--4,:..N-0,'.'-ff "1.i. 4?-42.IPilk2....1r-Pg-t,,, ---. 

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 

s 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 7 34.0 45.5 
08/04/01 38 1413.984 1423.060 , 157 NP0,95 ' - - , 

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, 46.5 
-11/04/01 774'0-- -1468.601 .1477:707 ..- ' 1637- - @Q094 : ':- 33.6 47]D.41.6 

1. 11/04/01 : -,. 40 1477.707 1486.813 , 164 NQ120 - 31.0' ' 44.U.45.5 
11/04/01 40 1486.813 1495.924 ; f 165 NQ116: ' , 32.5 44.B.45.6 
11/04/01 40 1495.924 1505.025 166 NQ063 . - 33.0,1 44.5.435 

- 11/04/01 :- ' 40 1505.025 1514.136 107 -i - NQ09,8; ' 47I\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 1568.708 1577.862 174 : NQ079 ': 30.0 : 43.S.445 
13/04/01 , '^42 1577.062 1586.979 175 ;:: Np)p74 ' : 26.6, : 41.5.42l7 
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 | NO027 31.5 : 47.5, 47.6 
15/04m1 44 1641.662 1650.752 102 NQ005 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 1608.989 1678.990 185 ,Ngo5 - - 
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 NQO5O 33.5 40.5, 43.5 

: 18/04/01 46 . 1741.764 1750.875 193 NQ022 ' 34.0 45.5 44.5 , 

118/04101 46" 1750.875 1759.901 __1S4 - Nao2P ' 3,0.5 ' - 44.6.44l) 
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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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 

ii iiO4-61,.. 
-;:;':._. 

tr,ctiailiage- 
- c 4.44.qr.,: Arr.-, .- 

v,'CliainObe: 
--..74' ' 

Tri-F-11.V.k., 

' IVIS7pliiieLl 
, -, , 

-.:, .. .:i ?:''' 

--=-6RO-SloOk- 

.--.P.IPPiNP-;2',f.: 

- 4--:-.-77,:restIte,Stilts,tqP- - 

, 

7.-4-',7_,-:-,'; Pq.Sq-i il.,-28:17t19Y2-.7:, 

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 41.0, 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 - 4 ' 1823.692 1832.777 : j--, 202_, AP052 35.5 44.0, 45.5 

22104/01 ,I. 481-, 1832.777 1841.914 :;;_-,. 203::',: ' ' AP066 . 32.5_ 53.0, 43.5, 

. 22/.94/01 _ .. 48 -i. . _ 1841.914 1851.005 . _.:. 2047: ... AP053 .. .. 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 : -, NQ012 28.0 -, ' 45.5, 43.5 

24/04/01 .: 502 1887.397 1896.487 209. -: - S, NQ091 : 31.5 -:, ,. ' 45.0, 44.0 

24/04/01 .:::. 501:: 1896.487 1905.573 1C:, , 210,` '' :':: NQ002 -1 31.5 ::: 42.5,:.42.5 

24/04/01 50 --'. 1905.573 1914.629 ::1,. 211, :". ; . AP068 '_'- 33.0.. _ 46.5, 47.0 

24/04/01 -f:I. - 1914.629 , 1923.785 - : 212 ':: NQ028 "7: 28.0 .::- , 37.5, 43.0 

25/04/01 51 1923.785 1932.870 213 NQ071 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 . .,, 121960.188 1969.278 '._: 217 ,-:' Na026 .:....1,130.0 ',-424-41.5". ' 

26/04/01- - ' -' 52 -, 1969.278 1978.979 -.. - 218 : : NQ023- 7,- 30.0- 42.5-, 41.0, 
26/04/01; : I:I. 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 :, Npois . :39.0 42.0, 41.5 

27/04/01 53 2005.676 2014.777 222 NQ007 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 AP008 31.5 - 47.0, 45.0 

28/04/01 54 2q69.371 2078.455 229 io.p.127 qp.p 47.Q, 47.5 
11/05/01 55 2078.456 2087.562 230 AP071 34.5 47.5, 48.0 

11/05/01 55 2087.562 2096.663 231 AP013 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 
12/05101 56, 2142.020 . 2151.094 2371 NQ015 30.5,:. 44.0,45.5 
12/05/01 

, : 55 2151.P94 215Q.1.54 28 , T. : NQ014 - 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 275 45.0 44.5 , . 

14/05/01 ', -, 58, :: ,. 2205.553 , 2414.638 , 244 ,-,AP,058: ; .3.-5 -7 : 47.5-45.0 .: 
15/05/01 59 2414.638 2223.723 245 AP062 30.5 48.5, 46.5 
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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 

x 
°- Date = 

15/05/01 

=Pour Noit: 
. 

59 

Chaini ° 

., 

2223.723 

STIpe 
' . 

246 

-- t i-e 

Fit . 

2232.813 

, t e . 

NQ057 
. r7MaY:". --leAtf.,,e*Itti e-5 lki45.Y 

30.0 

---- 1' P -Lk 

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 2296.372 . 253 NQ088 ' 31.5 :- 45.0, 45.0 

16/05/01 60 2296.372 2305.446 254 .N,Q089 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 AP017 34.0 50.0, 48.5 

17/05/01 61 2341.750 2350.825 259 NQ107 31.5 51.5, 51.0 

18/05/01 62 _2350.825 2359.894 260 ' AP059 . 33.5 

18/05/0f - - - -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 6 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 AP031 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 s 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 AP051 30.0 48.0, 47.0 

20/05/01 64 2477.859 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 

0 21/05/01 65 2496.013 2505.083 276 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 26.5 45.5, 47.0 

22/05/01 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 AP041 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 AP005 32.0 51.5, 50.5 

25/05/01 69 2659.476 2668.567 294 AP015 34.5 50.5, 47.0 
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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 

25/05/01 2668.567 

tialha by- .=., 

;Finish .L 

2677.694 295 

'A-4113.0A41W- ostot 
ipe No: 
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 
26/05101 70 2732.272., 2741.389 3:o2 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 2777.792 2786.882 307 AP025 34.0' 46.0, 45.5 
28/05/01 2786.882 2795.983 308 AP019 31.0 36.0, 44.5 
28/05/01 72 2795.983 2805.083 309 N0295. 35.0 46.5, 44.5 
2605/01- 2' 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 
30/05/012 74 2859.722 2862.791 316 -NQ113' 30.0 47.0, 43.5 
30/05/01 2862.791 2877.881 3172 ptP034. 31.0 44..0, 46.5 
31/05101 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 
01/0'6/01 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 
ovo6/oi 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 .K275 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 
135/06/01 80 3041.643 3050.728 336 NQ279-2 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 
07/06/0t 82 3096.205 3105.280 342- NQ154 27.0 43.0, 43.0 
07/0,6/01-- 82 3105.280 3114.355 343 N0122 29.5 43.0, 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 

' ate-, 

07/06/01 : 
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haina -e.. 
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hairia el? sif." 
inis -0.-._ 

- 3123;429 

1: pM&P.ip - 
, 

1, ,r 

344 

oslOt 
.,;t%,--t 

ei .1. 

NQ142 - 

'§.1 -a...AO-St. eSilitt -4 - - - 
-- ;PLOYV:iki:,:.41P.4:Ska; 

. 32.5 
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43:5, 41.5 
07/06/01 82 3123.429 3132.504 345 kipiN 30.5 46.5, 48.0 
08/06/01 83 3132.504 3141.578 346 NQ111 35.0 48.5, 49.0 
08/06/01 83 3141.578 3150.653 347 AP347 35.0 48.5, 47.0 
08/06/01 83 3150.653 3159.728 348 AP075 34.0 47.0, 47.0 
08/06/01 83 3159.728 3168.808 349 AP083 33.5 47.0, 49.0 

..09/06/01 84 3168.808 3177.887 350 ,NQ092 - 29:0 40.5, 41.5 
09/06/01 84 3177.887: 3186.972 351 'NQ030 28.5 43.5, 42.5 
09/06/01 84 3186.972 3196.047 352 NQ086 28.5 44.5, 43.5 
09/06/01 84 3196.047 3205.122 353 NQ068 28.5 44.5, 43.0 
09/06/01 84 3205.122 3214.199 354 NQQpi 29.0 42.0, 41.0 
10/06/01 85 3214.199 3223.274 355 NQ136 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 3268.630 360 NQ031 24.5 43.0, 45.0 
11/06/01 86 3268.630 3277.705 361 ' NQ115 28.5 45.0, 46.0 
11/06/01 86 3277.705 3286.779 362 NQ048 27.5 43.0, 43.0 
11/06/01 86 3286.779 3295.854 363 NQ100 29.5 44.0, 44.0 
11/06/01_ .86 3295.854_ ' 3304.923 364 _ NQ1.09 , 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 -.7.44.07410 
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 27.0 39.5, 40.5 
13/06/01 88 3359.353 ' 3368.423 371 NQ093 26.5 45.0, 39.5 
13/06/01 88 3368.423 3377.497 372 NQ087 29.5 45.0, 44.0 
13/06/01 88 3377.497 3386.574 373 NQ097 30.0 46.5, 44.5 
13/06/01 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 90 3450.136 3459.246 381 NQ060 30.0 45.0, 47.0 
20/06/01 90 3459.246 3468.356 382 NQ073 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 3486.576 384 NQ034 32.5 47.0, 465 
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 3532.169 389 NO036 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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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 

-,-4, ate , our bilf haiii1-0:1 -. Chainagef 
mis 

'PMSi lipk? Oa& 
1 e 

,'-'439010*iii - - 
1=5;47-W:47:i ..- 

22/06/p1 . ' 92 ,_ ,3559.469.' 3568:569..': ,,,..: 393 iNp030 ,5.0 -: 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 

: 
-- 

- 

g 
Pi ,cP 

7;Day28t,,..i.:..:"y 
,sDa:,,S;y 2-,,I- . 

31-Oct-00 1 , - 129.187 1 BC048 28.6 44.5 43.5. 

01-Nov-00 2 - 129.187 1 BC048 29.5 44.0 45.5 
i5V=00 , - -.... - -3 1 9 187 . . , ..... 127 040 ., ,.. - .: .. 8C0 9 ..,.... . . ..., ,..., , 80 0 _ , .... .. , 47 5 - , . 43 - ' 0 , ..,........, 

04-Nov-00 4 129.187 127.040 2 BC049 30.0 47.0 46.0 
.; .= ZW ,,-.- 5: -,, A :,-: 040 .::. : 7124; 681 ;- -,.- - :: 1BCS)47: : 28;5 45:0 7 4 -,., 

52.0 07-Nov-00 6 127.040 124.681 3 BC047 33.0 51.5 

08-Nov-00 7 124.681 112.320 4 BC051 30.5 49.0 49.0 
08-Nov-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 

. _ 

15-Nov-00 

094\16v-00 . 9 129187 : 124.681 ' GROUT - .= i,,,- 

. 10,Nov,0Q- --. -.:.1.0 . 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-06 .,11 117.602 . 115.242 7 BC013 33.5 520 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, 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 

14 108.163 105.804 11 B0007 - - - 
15-Nov-00 14 105.804 103.424 12 KS035 - - - 
16-Nov-00 15 112.882 110.523 9 BC008 34.0 51.0 50.8 

16-Nov-00 15 110.523 108.163 10 KS056 34.0 51.5 53.0 
16-Nov-00 ' 15 108.163 105.804 11 B0007 - ' - - 
16-N9v-60 15 105.804 103.424 : 12 KS035 - - - 
18-Nov-00 16 103.424 101.018 13 B0006 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-60 171 103.424 101.018 13 80006 34.0, 48.5 - 49.5 
20-Nov-00 17 ' 101.018 98.612 14 KS050 36.6 51.0 ' 50.0 

20-Nov-00 17 98.612 96.206 15 BC004 - - - 
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 

___., 

91713' -a teA 
POth ::: 

.,1.. 
tiairia§e1 

1 :Si ;) 

4E'Phaiiia 6:1.. 

P,±3....:724A;' -'- 
: \ lil,101-1-51 , 

Rcisib 
tf°174P , a : 1!,,,,,,,,,::,.,,,,, 

21-Nov-00 18 86.582 84.176 20 KS032 - - - 
21-Nov-00 18 84.176 81.770 21 B0005 - - - 
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 _f_ 49.5 
22-Nov-00 19 88.988 86.582 19 KS052 -1- ......._ 

- 22-Nov-00 19 ." 86.582 84 20 ;" KS032 7 ._,-",-, -2, 7-1: 
22-Nov-00 1 19 - ,84.176 : 1.770 ... 21i fico.95_ : -,-, ::. - 
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 - 7 - 
25-.Nov-00 -. 21 81:770 2 -. -79"...36 - . 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-NPW-00 ,: 21 72.146 69.740 26 B,C042 -.: 

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 B0008 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-Noy-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 55.304 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 - - 
39-Noy-00 25 45.0.85.. 45 680 36 _K5,025 _ -.1 -' 

44.0 01-Dec-00 26 45.680 43.114 37 KS021 - 28.5 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 - - - 
:::90,e,_: ,.-2 45::5830 : 43 .1t . 7 KS 021 -285 . 43 :5: -43 ;o: 
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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 

. ate-`4 

Pciti 
._ - 

Chaitia. C 
,1'-,-- 

-75,::,- - -r:,.-..74., 

',C. tiaitè . 

1,7--T'11.-g--- -=--4 
;:-14-Einistv-e- 

rigt.tiet itie,--. 1.:;3:-:Roal-Oft----47. 
R gt.iptINot- .; 

c=1,7g. a 
-?.- 

28äy 
:7 

Et 2-80ay- 
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-PPP-00 27 _ 35.354 33.434 41 KSQ2c) ., - - 

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 l : 33.434 31.060 42 KS008 27.5 . 41.0 40.0 

06-Dec-00 29 31.060 28.640 - 8 : BCO23 .1 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 - - - 

___087Dec-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-PPP-PP. 
.,.. 11.958 9.538 51 K5PP5 .. -. 

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 

° -4-74AUP:--4' -,*fia 
i ,''',RSPri9001? `;'::>-,,-. ,_, 

i-.:1::`Ctifaitia 
- 

...,t, 

"ei 
!"--Ts,"N-,-,'"A., P-,4 ' 2zi 

'Cliaiiiaei 
7..-,- - ,..4_4.E. ; , ., , ' :4-,,- , - ,,:7.., 

` == 1, t-- 

, tia_el=r49'4i 

= =-,-- 

,..,..,.,,,..:,..:a., 
--i( !--,!"--ii:';' :-.t,tiC 

oyis 

07-Nov-00 BLINDING - - - - - 
081-411.0W00 ' BLIMP - - ...- 

c , , - 
09-Nov-00 1 BULK HEAD N/A - - - - 

7-.1. :.7 -,--." 3 -. 7 1: 7 ,,f: -"..: - 8:01-t..-7 :':'--7-1: -: ' : r- ---- -:- 
14-Nov-00 3 - 143.910 1 KS011 - - - 
: -4,N01,.:. 

... . _ , -.. .. 

16-Nov-00 - BLINDING - - - - - 
17t . T --, '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 2 , 5 143.910 141.504 2 BC010 30.5 45.01 f44.$: 
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: ov, 0 
. 

7 . 136.692 -1-34.286 : 

, 

_ KS060 - . , - ' : =:: -7 
7 134.286 131.880 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 ' - 129.474 127.088 8 BC060 - 28.5 42.0 43.0 . 

9 127.068 124.662 
_ 

9 I3C014A 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 

- 
4 ;0 liii' ite-7?,=, 

,'..-i 

4:1- 

;1-Cf.t"aiiiag-C: 
:,--,.7.:- 

' t-,';',8iO4:P;;'!' 

tiCtiaiiiige-_' 
?="' Fiji iiii-V? 

-*-EitoIREW --:::13.-Otioic= g.. 
,-.:f 

a,pit*No.Ii;-, 
V- i, , Dây ::: 

- , 
- e a 

LCI-31.1"g:e=2" 

::-.28;D:at. 

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 - - - 

_., . I2-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 7 --:7-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 - - - 

14-Dec-00 17 90.978 88.572 24 KS029 26.0 43.5 43.0 

17 88.572 86.166 -: 25 :.-- :7::- 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 . ; - I - - 
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 52.4.82 39 KSO41 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 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 

k0il": ate.: t N,-c:-.: A 
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-, 

t 
-a--..,-'*, p .7ni's _. = , t e: ;- ay - a 

20 45.264 42.858 43 BC046 - V - - 

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 1- 39 :: KS041 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 1 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 v 38.046 35.640 46 BC065 30.0 45.0 45.5 

- - -22. - T-35.640 - 33.234 - - 47 KS034 29.0 46.0 

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 

., . 

_2 23 35,640 33.234 47, KS034 - 
23 33234 30.828 48 KS036 - 

39.0 03-Jan-01 24 30.828 28.422 49 KS037 27.5 36.5 

--24 7 - .28:42 - 26.016-- 50 KS038 28.5__ 42.0 -- 42-.577 

24 26.016 23.610 51 KS039 - 

24 23.610 21.204 52 KS040 
- - 

_ 

- 

04-Jan-01 25 21.204 28.422 49 KS-037 29.0 40.5 44.0 

..... 25 28.422 26.016 :-,_ 2 5 - : KS038 31.0 -', 46.5 46.0 

, . . . 25 26.016 23.610 51 2 -, . KS039 - - - 

. 25 23610 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 - 

08-Jan-01 - 27 ' 21.204 18.708 : 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 4.3,62 1.956 , 6,0 KS070 -.. 

. 

7 - 
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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 

- 4t7 z_ 
ROuf o 

- 1/4.: ---`Z---'iAt,,, 

- 

Pour, Description ,,1.- -,-, ooKIP : - ,--, - -. 

, - 
' a a urDatey5- 

---:- , ,VM !. 
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, NQ23 NQ11, , 

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 

. ., - 83..1 50.0 . 4.9.6 
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, NQ28, 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 

.23-41-01 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 

NUMBERING COMMENCES FROM BASE OF SHAFT 

S1 Main Sewer Main Sewer Part 1 - Introduction & Background Information OM Manual Volume 1/4

Q-Pulse Id TMS788 Active 29/01/2014 Page 234 of 312



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 

1Polle.;D-atei .P.:cideNii 
;:.:7,':.::,-.,--t .-:.-t, 
:P_Odr.r? itle§ictiliticiit, 

i-r-4.:s,-,,s-.--,-..,.J.4 

315:rt-.R14,: 
=7.1.1,:.=-_-ftLW__;°.: 

FinfitiAL 
- '.1 

_ PSIOk)D.Mai!--_--_, 
"-.- _-_.-,:;,Ez-1.4.--,,,--;ti..zi4-;gi-7t,_!' 

-,".28:Da:x.r.: i.-t:213.''DajQ-,i.k 

03-Feb-01 1 FLOOR -13.250 -13.000 
AP6, AP7 , AP8 , 

AP10 
31.0, 32.0 46.5, 45.5 46.5 48.0 , 

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, AP15, 

AP17 
32.5 48.0 48.0 

19-Feb-01 6 
SHAFT COVER & 

BENCH 
-11.329 -9.954 

AP19, 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 :7 7 :SPOOL -. 1. -13.000 , -1.2.075 AP10 -__ 
_........._ 

. . - . .. 
. . 

. _- ... 

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 1' 
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 

25-Oct-00 1 RL - 13.6 to 13.10 KSD 01A 29.0 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 

26Jan-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 

30-Mar-01 1 FLOOR & SUM P -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, 06 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 

i t pa'-'1-te3-:.--.--t2 pr: N 
'' ' ' - 

Start - RL :: Fo , 
. 

- 
15i Olel t '-' 

a 
' --- fL1734'414,31 

- 
- 

a 
' - 

-28 , 

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- - ----4615 46.0 

28-Apr-01 14 24.165 26.370 
MH 006, 

TS04 
31 40.5 44 

25-May-01 15 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 

Barry Parade Shaft 

File : Shaft Liner Installation 

:. 

Pour. a e, 7Start ,--' '.-, 

... 

. Finish 
R - fl - lj k 

,..- 

ID 
7 Day Te- 

r 

Day 28 
. 

A 
., 

- ,.. Pour No - 

26-Mar-01 - Shaft cover 
BP01., 

BP02BP03 , 

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 - - - 

-------- --- - 
1-1:May-4:(1 - - .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 

:;-:" - "`" -'-' 
okii7' Mel; 

- = 

: Pour O: 
'.--,,A;':'-i -1'.- 

1 

-,- , -,-, 
-1-' . *40 -2 1:1,T 

:,--:-. r --_-.";:1,5,54: 

'-:-,.;IR`iil 
__,..--,. 

q=tfjp_q_.: 
, 

. 

' 28 ,' Da yel 
...::7,4-f., ',1--:.:,-T-J 

0 28 fi 
5.f.ci 

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, 

BS02BS03 , 

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 

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 

EPB Launch Chamber 

File : Shaft Liner Installation 

,...mr.:ate 
- getilailiade: 

,., 

)Ch#,Iel 
' '1,00,01 

itid-Ri e Roslio ' 

4PqéN i ... X: ,.4- L ' 
13-Feb-01 1 a - 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 1 c 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 (1) -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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20/12/2005 16:41 61733567353 

ABN 26 009 779 908 

ALLIED RUBBER 

ALLIED rubber 
PRODUCTS (QLD) PTY. LTD. 

3)14 Han/ton St, STAFFORD QLD 4053 
PO Box 3053, STAFFORD DC QLD 4053 

Phone: (07) 3356 7533 Infogalliedrubbgr.com.au 
Fax: (07) 3356 7353 www.alliedrubber.com.au 

Quotation 
For: 
Brisbane Water 
Att: Jim Karydas 

PAGE 01/01 

Date: 15/12/05 

Phone: 34038888 

Fax: 34078470 

Thank you for your inquiry. We are pleased to submit the following quotation: 

ITEM DETAILS AND DESCRIPTION MOQ PRICE UNIT 

1 Side Seal Segments 2 $255.00 EA 
60mm Wide x 30mm Thick x 1800mm Long 
CM 50 x 6mm Thick 316 51$ Moulded within 
Nitrile 65* - 70* SDH (Black) 

Tooling: Single Cavity Compression Mould 1 $1375.00 EA 

53 
(00 

1 
V-A° 

Lead Time: 
2 weeks from receipt of order for tooling 40 
1 - 2 weeks for production 
Note: Jamie Tayl 
Christmas closure from 23'd Dec'05 & re-open 19th Jan'06 General Manager 

Standard Conditions/Comments: 
This quotation is based on the sizes and minimum order quantities (MOQ) stated above and will change 
should these sizes and quantities change. This quotation is valid for 60 days from the quotation date. All prices exclude delivery unless stated otherwise. 

10% GST will be applicable on all quoted prices 

MANUFACTURE & DEVELOPMENT OF RUBBER PRODUCTS 
moulded extruded natural synthetic 
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23/01/2006 09:51 61733567353 

ABN 26 009 779 908 

ALLIED RUBBER PAGE 01/01 

ALLIED rubber 
PRODUCTS (QLD) PTY, LTD. 

3/14 Harvton St, STAFFORD. QLD on 
PO Box 3053, STAFFORD DC OLD 4053 

Phone: (07) 3356 7533 info@alliedrubber.com.au 
Fax: (07) 3356 7353 www.alliedrubber.com.au 

Quotation 
For 
Brisbane Water 
Att: Jim Karydas 

Date: 23/01/06 

Phone: 34038888 

Fax: 34078470 

Thank you for your inquiry. We are pleased to submit the following quotation: 

ITEM DETAILS AND DESCRIPTION MOQ PRICE UNIT 
1 Lower Seat Segment 1 $270.00 EA 

60Mm Wide x 30mm Thick x 3600mm Long .2? 
C/VV Hot Vulcanised join 
Nitrile 65* - 70* SDH (Black) 

6F __,....------.-1 
*.c-A., 

Tooling: Single Cavity Joining Mould 1 $210.00 EA 

f 9 ° _.s/----- L 

(al 2- r 
let 1 

I (0 q 

Lead Time: 
2 weeks from receipt of order for tooling 
1 - 2 weeks for production 
Note; Jamie Taylor 
Christmas closure from 23n1 Dec'05 & re-open 19th Jan'06 General Manager 

Standard Conditions/Comments: 
This quotation is based on the sizes and minimum order quantities (MOO) stated above and will change 
Should these sizes and quantities change. This quotation is valid for 60 days from the quotation date. All 
prices exclude delivery unless stated otherwise. 

10% GST will be applicable on all quoted prices 

MANUFACTURE & DEVELOPMENT OF RUBBER PRODUCTS 
moulded extruded natural synthetic 
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NORTH QUAY 1500MM VALVE 
KNIFE GATE VALVE - INSTALLATION & PRE-COMMISSIONING CHECK LIST 

DESCRIPTIQN COMMENTS - DATE - ' I: - EOJV . JOH1INALVES 

All:con-OppentO receiyed 

= 

Vajve:I-SpoPI flanges clean :Thoroughly cleaned 
i (1%-:5/.. . ::' 

., 

. 

; 

Ci'''' 
Valve '0'-iing'installed ' Ce'ring:grease used (Molykote) / i.- N (05(clic 1) 

, 

VOlve?BoltS installed 
Os,!per:Jy.toiope $PeO*,:. 

M27BOlts - 421. INM: 

Grd4:'sOreWs::-.10td 1-2-.N:rii 

In-stalled irit diagOnally OppOSite 
. , . . 

Sequenc0,..Sloped yv4s.t.ier.s;pn 

through bats: ". _ . . .. . ' - 

0,'/-6.q.bp,±: 
C..,;A......,-i ......4s-i.y) 

.-:11.1:4711=;:). . 

(::.;.-01.5.6.* 

! . 

: ly ., 

yalViiVeitital alignment " 

correct 
String line & Oint level used 
Vertical alignment within 
l':A50:(Ref HalCici*BS,1/6111151'09), 

(;3:8 ,./F-7,19.1! '' -:- 
, 

( , ' 

Bidniiet t Ytike LCleVi: 
installed 

?..p4,-.,-?. t--.-4, 3.c.?-:-..--k;.-47-:- "t ' 

,i7.....-e.:,,,4 ,g.....-ar - t':,:--",,,,/; ANzi,...;(...Z 
.k, 4-,:-;i:::. -t i. '. i-:,-- - .- 

K'iL.../1:1-4 11 
,........ 

- - 

Spindle/ Gar-Bdx:b.racets: 
inStalled4A.tolerap0 

. .. _ 

'String line & spirit. level U`sed. 

.. 

._ ....:t.,::;.::.:- ;-- 
. .... 

. 

: -- 
!,'-,':-,:ira:,-?...i=;cs,..7:-.; 

: 

,-., 

, 

Valve ai:-.,::...xten.sioel sreMS. 

alignment correct, 

. , 

Siring lin&&:spintleVel'USedr ' 

CneCeittcomini.;oup,i,', 

. ... , 

'','Z /<.:,--.s'.: ,:.=,' 

,,...1,-. ).,:',,,:,.,7i,, , 
. 

/ ,d( c,,, 

, , 

., . --or --;.- 

Oil Bath assembly installed 
' ,'=+.,,::;,-','.i.4-':--;::, ....p. .i.,,v-e: 

- 

- 

Castror OpiirnoCCiptigear, BM 460,' 
oii used 
Top 0 ,...r0treplp(00:With 
radiafliRSeat.:Clue.toitightrfess of 
drive;stem.:.dil dith;plug:replaced 
*0.1, re OPI,Oit::0 breather., 

I: ' '.:. ' " ",:', 

:4':,[1::';`). :`'"::L.;:' 

7C>16.c4-, :',. 
''''' , .,,,,___ 

,.' ..C.2/ : 

' '' 

' wfof 
.... 

. 

a' ) . 

l'i 
. ..,, . 

1 

Pear Box assembly installed 

, 
- 

.,,,, _.. 

Modified:Geaf..Box Bracket 
;-.:::..,,2,4,, !=.,),:,,--, 4..ic st4 

._ 

'. ' , ir 

st? 107K- 
--i- 

. 

. 
: 

- ' 

A, 
Valve tested - :op an /,'..61-ii:it:;... 

.: 464. ,..... i.4E4'....4-:;:f ::i..PiT.,, 

. ',--,-044.-.:7' Trz-L.i5P2-= 
.r#4,6.se7s4T. 

Hand tested and mechanically 
opened tclosed: 
9$.4 t:OOP 4,(:,,,: ;i_ 
Tprques-rnOatifep-witn:tditiiie' - 

wrench opening torque .`5.4-..::/ki 
Clt:iiing:torqu.<,:.28";, f+1,11) ' 

. ./ .. .4: 

at:Nowcit 
' 

. ..,, 

' 

. ,.. 
, , 

. 

MCE6.411ttE7. ,/.4.$-.. 
i,--.-,- i'0, ri.,44!--14 

.. . :_. 

/ 
: 

. 

. /1'0,,T. 

74.1'16, / 
Valve tested Pressure 

, 

See pressure test checklist - sl Ciie* 134 
1:,4,-,r-vx, 1,7'4. ç4'. 

- 41 634cil 
t60 

. 

. .. . 

Valve pro commissioned 

: 

Installed as per John Valves -- 

lrittatiatiCin.:ManUal ri.i Eroc 
t echnicei O'rocePuros (2P.1. 

.- . , .. , 

al, i \ - / 
. . 

. 

:-..-'i. ;.1.. ''. 2 

-: - V'v 
." . . _.: ...: ...... 

- 

- 

: 

. . 
, 

. . 

! 

S1 Main Sewer Main Sewer Part 1 - Introduction & Background Information OM Manual Volume 1/4

Q-Pulse Id TMS788 Active 29/01/2014 Page 264 of 312



T. JOHIVREO 
The Valve People 

Head [m] 
Knife Gate Valve DN [mm] 

Width [mm] 
Height [mm] 

Head (design) [m] 
Crack - Close 
Crack - Open 

16 
750 

16 
1200 - 

16 
1350:;;;, 

16 
1500 

757 
1360 

1210 
1990 

1360 
2200. 

1510 
2500 

17.6 
0.3 
0.2 

17.6 
0.3 
0.2 

17.6 
0.3 
0.2 

17.6 
0.3 
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] L> 32 LL110k_ 50 50 
Gate weight [N] 2537 7417 11520 14535 
Thrust - Close [N , 39750,:, ' 10054,5', f 4123882 .158929;;: < 

Thrust - Open [N] .28087-;.: :20387.: . 440:1093h, ' 11227'7 ;--' 

Stem Diameter [mm] 38.1.: - 30.8? z-',,, ;50.6., ,.63.5 
Lead [mm] 6.35'; ' , :,,6.35-1... z = , 4,' '6f66 ;-t ; , . '121 , 
Stem 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 

Calculated Torque 
Requirements 
Torque - close [Nm] 113'),5,- =- -..X350 1'449_ 9 

" - open [Nm] isir,, :24,6'''' -318' 
Stem comb. Stress - Closing 61.7 76.5 98.0 99.9 
[MPa] 

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

F [N] 210000.00 1320 2112 2376 2640 
I (Gate) [mm4] 1 0 5 54613.33333 106666.6667 208333.3333 208333.3333 
Deflection of gaieImm] , ,-0.8,t, 32°5 4.47.. ; 2.1. .. .,,,,,:,3.2, 

Max. stress in Gate [MPa] '12., 1.4.8.;v ,96.2 ' 1;18.1f2. 

Deflection of round flat plate -4,9.0092' 0'00011' 0.0002- i -,0,0002 

Pin dia [mm] :' 22( i " , 36 ,1'40- ., A 

Stress in Pin - Closing [MPa] 52.28 49.39 51.28 49.96 
Stress in Pin - Opening [MPa] 36.94 34.72 36.24 35.30 
Extension dimensions 
OD [mm] 

p, 
; 89 '' ,,,, 

ID [mm] 
lc. [mm3] 

, 
78 ,',/8, a ,i,' 

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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From: Barry Jeppesen 
To: Harrison, Shane 
Date: 6/12/2005 1:04:50 pm 
Subject: Heroes Av rising main discharge works 

Shane 

As requested by you to day - Formal Request for Changed Mntce Priority on Sewer Door North 
Quay. 

To carry out the final works for Heroes Av, the sewer door at North Quay on the S1 needs to be 
operable. I have just been advised by Jim Karydas (Project Team Representative) that the door does 
not currently seal adequately and is not considered operable. 

Jim has further advised that the doors maintenance repair is not considered a priority by Networks and 
as such repairs are not scheduled. Yet Jim claims he flagged this matter 7 weeks previously with 
yourself as important to the project. 

Could you please advise AndreWBannick when this will be completed as it is now almost certain to 
cause delay to the final works? 

Further I would like to have a seperate discussion with you about the role of your representatives on 
project teams and what you consider is their obligations with respect to interfacing back into Networks. 

Barry 

CC: Bannink, Andrew; Karydas, Jim; Low, Stuart; Theodorakopoulos, George; 
Vaheesan, Ken 
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Page 1 of 1 

Jim Karydas - Re: Heroes Av rising main discharge works 

From: 
To: 
Date: 
Subject: 
CC: 

Shane Harrison 
Jeppesen, Barry 
7/12/2005 9:05 am 
Re: Heroes Av rising main discharge works 
Bannink, Andrew; Karydas, Jim; Low Stuart; Theodorakopoulos 
George; Vaheesan, Ken 

Barry, 

Thank you for your formal request to change the maintenance priority of the sewer door at North Quay. 

The condition_of this asset was noted through planned maintenance inspections and raised 2 months 
ago at the Project Control Group that the door was not operational and what the required timing for 
the repair is due to the Heroes Ave rising main project. This item was not added to the minutes. 
It was raised again 23/11 for Ravi to get a response back. 
Jim received a phone call on Friday 2/12 from one of your staff assessing the tender asking questions 
about a tenderer for the project. 
Jim was concerned that the timing question was still open and emailed Ravi on Monday 5/12. 
Jim received a response yesterday about the timing of this project. This is the first response 
received to this question. 

This asset is scheduled for removal on Monday night 12/12 (weather permitting) for assessment and repairs 
due to the requested change in priority. After the valve has been assessed, an expected installation date 
will be forwarded to Andrew Bannink. I expect this to be before March 2006 and not impact on the Heroes 
Ave rising main project. 

I am happy to discuss the PCG representations if you require, although I believe the forum was used 
appropriately in this instance. 

Shane 

>>> Barry Jeppesen 6/12/2005 1:04 pm >>> 
Shane 

As requested by you to day - Formal Request for Changed Mntce Priority on Sewer Door North Quay. 

To carry out the final works for Heroes Av, the sewer door at North Quay on the S1 needs to be operable. I 

have just been advised by Jim Karydas (Project Team Representative) that the door does not currently seal 
adequately and is not considered operable. 

Jim has further advised that the doors maintenance repair is not considered a priority by Networks and as 
such repairs are not scheduled. Yet Jim claims he flagged this matter 7 weeks previously with yourself as 
important to the project. 

Could you please advise Andrew Bannick when this will be completed as it is now almost certain to cause 
delay to the final works? 

Further I would like to have a seperate discussion with you about the role of your representatives on project 
teams and what you consider is their obligations with respect to interfacing back into Networks. 

Barry 

file://CADocuments%20and%20Settings\BS035BW\Local%20Settings\Temp\GW}00... 7/12/2005 
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Jonathan Farrell - Re: Removal of Screens in Grit Collector Manhole Page 11 

From: Jim Karydas 
To: Farrell, Jonathan; Power, Trevor 
Date: 8/12/2005 8:24:20 am 
Subject: Re: Removal of Screens in Grit Collector Manhole 

Jonathan, 

All that is required is a crane truck and the removal of the screens should be organised to coincide 
with the next screen cleaning task. 

Jim Karydas 

>>> Jonathan Farrell 7/12/2005 3:28 pm >>> 
Hi Trevor 

Can you remove the screens in the Grit ollector Manholes at the following sites: (.0 
- SP298 Lytton Rd #4 
- SP300 Serpentine Rd 

The rationale for this is that both these sites have Hydrostal pumps which can take rags. 

Regards 
Jonathan Farrell 

CC: Cowper, Mark; Stanton, Neville 
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T JOHIVBTLE le The Valve People 

Head [m] 
Knife Gate Valve DN [mm] 

Width [mm] 
Height [mm] 

Head (design) [m] 
Crack - Close 
Crack - Open 

16 
750 

16 
1200 

16 
1350 

16 
1500 

757 
1360 

1210 
1990 

1360 
2200 

1510 
2500 

17.6 
0.3 
0.2 

17.6 
0.3 
0.2 

17.6 
0.3 
0.2 

17.6 
0.3 
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 128882 158929 
Thrust - Open [N] 28087 70687 91093 112277 
Stem Diameter [mm] 38.1 50.8 50.8 63.5 
Lead [mm] 6.35 6.35 - 6.35 12.7 
Stem kx [mm3] 6284 17244 17244 25741 
Stern Factor - Closing 0.04515 0.06058 0.06055 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 

t)=-I0.1 - 
Calculated Torque 
Requirements 
Torque - close [Nm] 113 350 449 796 

" - open [Nm] 80 246 318 562 
Stem comb. Stress - Closing 61.7 76.5 98.0 99.9 
[MPa] 

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

F [N] 210000.00 1320 2112 2376 2640 
I (Gate) 1met 1 0.5 54613.33333 106666.6667 206333.3333 208333.3333 
Deflection of gate [mm] 0.8 2.5 2.1 3.2 
Max. stress in Gate [MPa] 72.5 118.8 96.2 118.8 

_ 

Deflection of round flat plate 0 0001 0.0002 0:0002 0.0002 

Pin dia [mm] 
I 

22 36 . 40 45 
Stress in Pin - Closing [MPa] 52.28 49.39 51.28 49.96 
Stress in Pin - Opening [MPa] 36.94 34.72 36.24 35.30 
Extension dimensions 
OD [mm] 89 89 89 89 
ID [mm] 
k. [mm3] 

78 78 78 78 
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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BRISBANE CITY COUNCIL 

Brisbane Water 
2400 mm S1 Interceptor Sewer Operational Manual 

CONTENTS 

PART 4 - OPERATION AND MAINTENANCE 

Section Description 

Clause 1 - Operational 

1.0 VALVES 

1.1. Operational Procedure 

2.0 ISOLATION AND RESTORATION 

2.1 Odour Control System 

3.0 ELECTRICAL CONTROL OPERATION 

3.1 Best Street 
3.2 North Quay 
3.3 Table : PLC I/O Spec. & Status Messages 
3.4 Changing Level Sensor Pre-Set levels via PLC 

4.0 PANEL VIEW DISPLAY AND OPERATION 

4.1 Best Street Operation 
4.2 North Quay Operation 

Clause 2 - Maintenance 

5.1 VALVES 

5.1 Preventative Maintenance 
5.2 Corrective Maintenance 

5.2.1 Seat Replacement 
5.2.2 Packing Replacement Equipment 
5.2.3 Dismantling Procedure 
5.2.4 Installing New Packing 
5.2.5 Re-assembly Procedure 

6.0 ODOUR CONTROL UNITS 

6.1 Preventative Maintenance 
6.2 Corrective Maintenance 

6.2.1 Replacement and Disposal of Activated Carbon 

7.0 LIST OF SUBCONTRACTOR / PROPRIETY EQUIPMENT 

8.0 RECOMMENDED SPARE PARTS AND SPECIAL TOOLING 

Doc: S1 Interceptor Sewer Draft Rev: 0: Date: 04/12/2001 
G: \Shared \S1 Maintenance Manual\Parts1-2 and 4\S1_Sewer_Op-Maint-Part 4.doc 
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BRISBANE CITY COUNCIL 

Brisbane Water 
2400 mm Si Interceptor Sewer Operational Manual 

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 

Electrical 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. 

Electrical Rectification 

In the event of a power failure the reset push button in the MCC cubicle must be depressed to 
enable system start-up. Electrical power-up after power failure is not automatically resumed as 
it is seen as a safety issue. 
As there is no telemetry or data highway system installed for each site, there are no alarms to 
raise the power failure and each site will have to be manually checked and reset. 

In the event of a power failure and power has resumed, the PLC will automatically continue to 
operate under its previous settings. Manual reset of this control is not necessary. 

3.0 ELECTRICAL CONTROL OPERATION 

Doc: S1 Interceptor Sewer Draft Rev: 0: Date: 04/12/2001 
G: \Shared\S1 Maintenance Manual\Parts1-2 and 4\S1_Sewer_Op-Maint-Part 4.doc 

Page 2 of 15 

S1 Main Sewer Main Sewer Part 1 - Introduction & Background Information OM Manual Volume 1/4

Q-Pulse Id TMS788 Active 29/01/2014 Page 274 of 312



BRISBANE CITY COUNCIL 

Brisbane Water 
2400 mm Si Interceptor Sewer Operational Manual 

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 fan's Auto Start bit must be in the ON state and to enable this, the following conditions 
must be true ; 

1. The real time clock in the PLC must be at either of its two preset times in the 24 hours 
and the level between Om and 1.2m 

2. The level in the Best Street shaft must be within the range of 1.2m to 2.4m of the sewer 
level where the real time clock settings in the PLC are ignored and the fans run. 

3. The fans will START if there is a rise in level of 50mm in 5 minutes or STOP if there is a 
fall in level of 50mm in 5 minutes. 

Doc: S1 Interceptor Sewer Draft Rev: 0: Date: 04/12/2001 
G: \Shared\S1 Maintenance Manual\Parts1-2 and 4\S1_Sewer_Op-Maint-Part 4.doc 

Page 3 of 15 

S1 Main Sewer Main Sewer Part 1 - Introduction & Background Information OM Manual Volume 1/4

Q-Pulse Id TMS788 Active 29/01/2014 Page 275 of 312



BRISBANE CITY COUNCIL 

Brisbane Water 
2400 mm Si Interceptor Sewer Operational Manual 

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 

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 North Quay shaft must be within 0.7m to 2.4m. 
2. The fans will START if there is a rise in level of 50mm in 5 minutes or STOP if there is a 

fall in level of 50mm in 5 minutes. 
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3.3 Table 1: PLC I/O Spec. & Status Messages 

Input Description Output Description Indication 

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 

3.4 Changing the Pre-Set Sensor Levels via the PLC and Program 

The programmed levels are located in the RSLogix 500 program file Lad4-AUTO for both Best 
Street and North Quay and can only be changed in this location. The conditional input 
instructions LES and GEQ compares the source depth from the VEGA sensors with a preset 
value in millimetres. This value may be changed by double clicking the preset value, adjusting it 
to the desired level and then back-loading the program to the PLC. 
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4.0 PANELVIEW DISPLAY AND OPERATION 

The Panel View display is a logical arrangement of screens containing objects such as push 
buttons, indicators, control lists, bar graphs and alarms. When the application is down-loaded to 
a terminal, the operator interacts with these objects by pressing function keys. 

Panel View communicates with the MicroLogix 1500 using the DF1 network connection via the 
serial port connection. 

The ports on the PanelView terminal determine the communication protocol used. 

The Panel View display screens are located on the right hand side of each MCC panel and may 
be accessed by unlocking and opening the right hand side door of both North Quay and Best 
Street MCC cubicles. 

4.1 Best Street Operation 

Main Menu Screen 

The main menu screen should be showing during normal operation to display a list of pages 
available to the operator. The arrow up and down buttons select the different screens and the 
enter button displays the page selected. The F2 button will always return the operator to the 
main menu. 

l'IL111J 

SENSOR LEVEL 
STATE 
ALARM HISTORY . 

AM STPRT 

HI'l I Lir 

Sensor Level Screen 
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This screen displays the level of sewage in real time. F2 button returns the operator to the main 
menu screen. 

SENSOR LELJEL 
###### mm 

State Screen 

When the state screen is selected, the operator will be shown a snapshot of the present state 
of the control. The screen will display the system is in manual or auto operating mode and will 
also display whether the system is ready or whether the operator needs to "check alarms then 
reset". F2 button returns the operator to the main menu screen. 

AUTO OPERAT I ON 
SYSTEM READY 

F2 
micriu 

Alarm History Screen 
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If this page is selected, the operator is displayed a list of alarms that have occurred in 
chronological order. The date the alarm occurred is also displayed. The arrow down button 
scrolls through the alarms on the list. F2 button returns the operator to the main menu screen. 

MM/DD/YY SET FAN 
1 ESTOP THEN* 

OMM/DD/YY SET FAN 
2 ESTOP THEN* 

F2 

_ -_ mcnu 
] 

Set Time Duration Screen 

This screen displays the current time, which is read directly off the real time clock in the PLC. 
The operator can set the fans to START and STOP in the morning and afternoon by selecting 
the AM or PM time and depressing the F3 and F4 buttons. The F3 sets the hour and F4 the 
minutes and are based on a 24 hour system. The display will then show four numbers which 
can be changed by selecting the number required with the left and right arrows and the 
advancing or decreasing the selected number with the up and down arrows. Once the time has 
been entered, the screen will display the start or stop times and when the fans are to operate. 
F2 button returns the operator to the main menu screen. 

I- 

CURRENT T I ME ## : 0# 
TO ADJUST PRESS 

F3 hr F4 m in 
AM ST95.7' 

Text 
iot : 1 

F2 I 
Ob)ed ID 2528 

## 
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CURRENT TIME ## :13# 
TO ADJUST PRESS 

F3(hr) F4(min) 
AM STOP 

FZ 

## ## 

These screens above show the AM settings for start and stop time of the fans. Screens for PM 
settings are similar although are not shown. 

Alarm Banner Screen 

If one of the alarms is activated during normal operation, the system shuts down and the alarm 
banner screen is displayed. This screen has priority over all other screens and the operator 
must press the Fl button to clear the alarm banner. The types of alarms displayed are: 

1. Sump level high 
2. Set fan 1 estop then reset 
3. Set fan 2 estop then reset 
4. Set panel estop then reset 
5. Fan 1 VFD 3 sec timeout 
6. Fan 2 VFD 3 sec timeout, 
7. Fan 1 Thermistor trip 
8. Fan 2 Thermistor trip 
9. Fan 1 VFD faulted 
10. Fan 2 VFD faulted 

The system will not start until the alarm condition has been rectified and the operator can 
always check what alarm has been activated in the alarm history page.. 

The alarm banner shown below is a high level in the sump. 
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SUMP LEVEL HIGH! 

Fl CLEAR 

4.2 North Quay Operation 

The screens at North Quay are identical to that of Best Street, however there are no screens 
showing fan operation. The alarm banners for both sites display identical alarms. 
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CLAUSE 2 - MAINTENANCE 

5.0 VALVES 

5.1 Preventative 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. 

5.2 Corrective Maintenance 

5.2.1 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 before closing the 
gate. 

5.2.2 Packing Replacement Equipment 

Wrenches 
Replacement Packing 
Knife 
75mm x 8mm flat bar approximately,600mm long 
Hammer 
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5.2.3 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. 

5.2.4 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. 

5.2.5 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 
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6 ODOUR CONTROL UNITS 

6.1 Preventative 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 
Drain inlet ducting (North Quay only) 
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% 

Replacement and Disposal of Activated Carbon 

The replacement of the activated carbon is carried out by isolating the units and then removing 
the spent carbon using a truck mounted 'super-sucker' or equivalent. The unit is then repacked 
with conditioned virgin carbon. 

Depending on the configuration of the 'super sucker' the roof of the North Quay odour control 
building may have to be removed in order to extract the carbon. With Best Street, entrance 
through the main door may, be sufficient. 

Due to the hazards and safety issues concerning the activated carbon, the removal, repacking 
and disposal of the carbon shall be carried out by authorised and experienced personnel only. 
The carbon disposal must be carried out under EPA license and is usually deposited as land fill 
depending on the hydrocarbon extent. 

Arrangements can be made by contacting Camtek to discuss the servicing and refurbishment 
of the odour control units. 
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7 LIST OF SUBCONTRACTOR / PROPRIETY EQUIPMENT 

Equipment Subcontractor / 
Propriety Equipment 

Contact Details 

Phone / Fax 
Liner EROC Pty Ltd 07 3307 8100 07 3268 3734 

Valves JohnValves Pty Ltd 03 5333 0777 03 5338 1771 

Pipeline Supplies Pty Ltd 07 3267 7399 07 3267 7646 
Au ma 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 Speedlock 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 
Vegapuls Level 
Sensor 

VEGA 02 9542 6662 02 9542 6665 
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8 RECOMMENDED SPARE PARTS AND SPECIAL TOOLING 

Equipment 
Description 

'Make Part Number Special 
Tooling 

Liner EROC Pty 
Ltd 

RosLok Not required 

Valves 
Seat -3 piece 
Packing 

Oil Bath Rod Seal 

Oil Bath Rod Wiper 
Oil Bath '0' Ring 

Oil Bath Radial Dual Lip 
Oil Seal 

(Ref. JV P/No.s 70894, 
70895, 70896 and 
70897) 

Ludowici 
Ludowici 
Ludowici or 
equivalent 
Ludowici or 
equivalent 

76148 - North Quay 750mm 

76149 - Perry Park 1200mm 

76150 - Albion / KSD 1350mm 

76151 - North Quay 1500mm 

Luprene SA L35 
Lurene W44 
BS270 Nitrile 
Nitrile OD 76.2 x ID 57.15 x 9.5 
(NQ 750mm only) 
Nitrile OD. 101.6 x ID 76.2 x 12.7 

( PP 1200mm, KSD 1350mm, AP 1350mm) 

Thrust nut 
tightening 
tool 

Not required 

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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05-SEP-21305 15:31 FROM:JOHN VALVES PTY LTD 0353381771 

JON V A IIU@O 
The Valve People 

John valves Pb Ltd ACN 100 277 852 

10:3 4078470 P.001/001 

FAX NO 03 53381771 
PHONE 03 53330704 
John.ferris@johnvalves.com.au 
www.johnvalves.com.au 

COMPANY BRISBANE WATER FAX NO 92149/M22 

ATTENTION JIM CARYDAS PHONE NO 04197$7Q6 

FROM JOHN FERRIS REF NO JRFF2573 

DATE 1.09.2005 NO. OF PAGES 
(INCL THIS PAGE) 

1 OF 1, 

COPY 

SUBJECT REQUEST FOR-QUOTATION 

In response to your enquiry dated 24.08.2005 we are pleased to advise the following, 

Item Qty Size Fig No Part Item Unit 
Price 

GST Total 

Cost 
+CST 

Delivery 
w/weeks 
Estimate 

1. 1 1500 Special 
Knife 
Gate 

Seat -Ncoprcnc 
Wire - SS 

271-348 

021-147 
590.00 

30.00 
5.90 

3.00 
649.00 

33.00 
Ex stock 

2. 1 Freight 50.00 5.00 55.00 

otes 

Terns and Conditions : in accordance with John Valves Standard Terms and Conditions of Sale. 

Yours Faithfully, 
JOHN VALVES PTY LTD 

JOHN FERRIS 
TECHNICAL SALES MANAGER 
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13.FEB.2006 09:22 0732790647 AESSEAL QLD 4 AC,be.AL Australia rry LICI 

Trading as 

AINIP1111/41: 
ENVIRONMENTAL TECHNOLOGY 

#0335 P.001 /001 

Email: 
teMILthawlRmuveruXo 

Web: www.aes5eateorn 

ABN 52 106 985 684 
PO Box 62 Sumner Park, Qld. Australia 4074 49A Stephen Terrace, St Peters, S.A. Australia 5069 
12 Connikan Road, Seventeen Mile Rocks, Qld., Australia 4073 Telephone: 61 (08) 8363 1677 Fax: 61 (08) 8363 6612 
Telephone: 61 (07) 3279 1144 Fre,ecall: 1800 773 454 Fax: 61(07) 3279 1067 

" t - z`)., eD, , :07, Gland Packin 

Style SE1311 
Pure PTFE Filament 

A PIPE packing with light P 1TE dispersion. A dense ftnn packing used in valves and low speed pump 
applications. Excellent chemical resistance. Has a life time guarantee for valves. 

Temperature: 
pH: 
Pressure: 
Speed: 

to 260°C 
0 -14 
to 20 BAR (290 psi)Pumps, to 140 BAR (2030 psi) Valves. 
to S metres/ second (1000 feet/minute) 

. btorh- 

liq2 

z 

Olt i I 0Z01.7 1-7 
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Al 
MOO 0 

SCALE LSO 
400 200 0 

1000 
I 

2000 3000 4000 5000,341 
I 

400 000 1200 1000 2000:00 

SCALE t20 

700 100 0 POO 400 600 000 1300470 11171 t I SCALE 140 

CONSTRUCTION SEQUENCE 

STAGE 1. 

1. BRISBANE WATER TO ISOLATE S1 CHAMBER FROM LIVE SEWAGE FLOWS BY INSTALLING DIVERSION PIPEWORK 

STAGE 2. 
Z. REMOVE EXISTING BENCHING/FALSE SLAB AND FILL MATERIAL. 

3. INSTALL MASS CONCRETE BENCHING. 
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DATE 05.5 K 43 0E0, 
(FILL WRIT SILICONE PRIOR 

TO maim) 

SEAL WELD 
(72 PLACES) 

DRILL @ 77., 8 HOLES 
TO SUIT 16.5 X 101.G. 

GISUTIK SOCKET SCREWS 

CL& TOTIHrl'OLO. 
CISIAN SOCKET SCREWS 

PETAL '5' 

ON ASSEMBLY AFTER FRYING NNE!. SEW 
ATTACH 40 X 6 STRIP TO VALVE BORE 

BELOW HORIZONTAL CENTRELINE USING 

MIO X 20 LG. CISUNK SOCKET SCREWS 

(16-OFF 0781-SPACED PER STOP) 
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(REFER TO DETAIL r) 
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BODY PLATES PRIOR TO FABRICARCH 
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DOIME @ c'suroT SCREWS ---_ 

CA. GUIDE Smm NOM. THICK SHEET 
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REFER In ORG. 27044 

BONDED TO BODY WITH LOCTRE 480 --_ 
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GISUNK SOCCER SCREWS 

(REFER TO DETAIL V) 

DRILL & TAP 12 HO. 
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(REFER TO DETAIL 9X) 

THICK LATE Cum& 
590.050 STN. 
voaroT INTO BODY MIRE 

AFTER MACHINING 
(4 PLACES) 

FLANGES MARKED OUT FOR 38 HOLES 
DEEP ON PCP 1620 AS SHOWN 
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DO NOT SCALE : WHEN IN DOUBT ASK 

FOR COMPLETE EXTENSION ASSEMBLY DETAILS 

REFER TO JOHNVALVES DRG. AN077 

ENLARGED SECTION C-C 

DETAIL 'A' 

GATE PROFILE 

P.6 GATE GUIDE 

FLANGES MARKED OUT FOR 38 HOLES 

ON PC0 1470 ON CTRS. AS SHOWN 

DRILLED 19 HOLES 030 THRU FLANGES 

TAPPED 19 HOLES M27 X 33 DEEP 

(TAPPED HOLES ABOVE HORIZONTAL CENTERLINE) 

INFORWMON CONTAIXED.INS DUMP 
LS THE COOVIIKOr OF 

EROC 06,..9111.1COITVENTJPE 

IMANNORISED USE OP PEPRODUOTOX OF 

11. PLAN EMIEli MOLVIOP MT 
VVITHOUTIOARTEHMINS6.7 AIFINIGES 

COPYRIGHT 

SC 5/10/01 

REV. DT DATE 

AS CONSTRUCTED 

DESCRPION 

Jq 
CHD *PO 

SCALE NTS DATE ,J6w 

DETAIL 'B' 

ITEMS LISTED FOR ONE ASSY ONL 

14 3161 SSIL 2mm SECNON / INSPECBON OPENING 

13 EYEBOLT 2 N.T.S. GNYANISED 

12 SEAT NTIRILE E REMNNCED 

INNER DOER 2 316 ma_ 

10 BOOM 3161 SSIL 

9 GATE GUIDE 

B P. 

7 FOIJOWER 1 316L SSIL 

6 FOLLOWER BOLT 14 NUT 14 316 WTI. 

DABS 3161 SSG 

4 GATE 16L MIL 

3 YOKE SQL 

2 51611. VALVE 181 GSM 

YORE BOLT & NUT 4 16 SSD_ 

ITEM NAME QTY AERIAL DESCRIPTION 

NOTED 3 PIECE MTRILE SEAT WITH JOINS AT BODY HORIZONTAL CENTRUNE 

FOR SEAT DETAIL REFER TO JOHNVALVES DRG. 76151 
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to 
to 

STRAIGHT BUTT JOINT 
(2 PLACES) 

05 REINFORCING ROD (3 PIECE) 

STAINLESS STEEL GR. 316 

T 

II 

REINFORCING ROO JOINT 

LOWER REINFORCING ROD (1 -OFF) 
STRAIGHT CUT LENGTH = 2310mm 

-A- 

SIDE SEAT SEGMENTS (2 -OFF) 
CUT LENGTH = 1625mm 

SIDE REINFORCING RODS (2-OFF) 
CUT LENGTH = 1675mm 
(ENDS TO BE ROUNDED) 
(LOWER PORTION NOT SHOWN 

FOR DRAWING CLARITY) 

60 

SECTION A-A 

SIDE REINFORCING RODS TO PROTRUDE 50MM 
BELOW HORIZONTAL CENTERLINE TO .ENGAGE 

INTO LOWER SEAT SEGMENT 

LOWER SEAT SEGMENT OVERALL 
STRAIGHT CUT LENGTH 2410mm 

MATERIAL : 60 X 30 NITRILE 65-70 DURO SHORE 'A' 

REFER DRAWING 49527 

AS CONSTRUCTED 
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Ballarat 3350 
Victoria 
Australia 

ACN 005 061 674 
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