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1 BACKGROUND & PURPOSE

The Feasibility Report, completed in July 2004 for St Achs Street Pump Station Augmentation,
identified that this pumping station (SP087) did not have the capacity to handle the wet weather
flows, nor did it have sufficient down stream infrastructure.

St Achs Street Sewage Pumping Station is located at the corner of Railway Street and St Achs
Street, Nudgee. The pumping station was constructed in 1971 and the existing 7.5kW submersible
pumps were installed in 1984. The 2001 population of the pumping station's catchment was 1579
Equivalent People (EP) with design flows of 21.9L/s. Currently the pumps operate for
approximately 6 hours per day at 22.8L/s. With the ultimate population projection at 3778EP, the
forecasted design flow is 52.5L/s.

The existing sewerage pump station will be changed to a lift station and a combination of
DN400mm and 450mm (HDPE & VC respectively) diameter gravity main will be installed below
minimum grade for 1.25km to the Queensland Rail property. This will eliminate dry weather
overflows. The existing rising main from St Achs St will be plugged.

In 2000 the condition ratings on both the pumping station structure and pumping equipment were
listed as excellent while the condition of the existing rising main from the pump station was listed
as fair.

2 DESIGN REPORT

Tenix Alliance was engaged by the Brisbane City Council to both design and construction of
the pump station upgrade.

Tenix Alliance subsequently engaged MWH to undertake this design.

The design report, (Appendix A), was completed as part of the over all design and details all options and
considerations considered during this phase.
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3. PIPELINE ROUTE

The route of the new gravity main is as shown on the following maps but is best described as along
the order as listed:-

From the existing Pump Station, at the northern end of Saint Achs Street

¢ South —west along railway parade to as far as the Reserve grounds

e South across the Reserve grounds to the southern side of St Vincents Road.

e South —west along St Vincents Road to adjacent to the Railway carpark

e South-east beneath the carpark to an existing manhole within the Queensland Rail property
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4. CONSTRUCTION

Physical works on this project commenced in April 2009, following the procurement of the pipe
and fittings.

The pipe laying was effectively completed in August 2009 except for the pump station conversion
works which were completed at the end of the year following acceptance of the interim operation

and commissioning plans as well as the submission of CCTV footage of the newly installed gravity
main.

The construction works was undertaken by 3 elected subcontractors:-

1. Rob Canr Ptthd

Rob Carr Pty Ltd installed DN400 VC Jacking pipe by micro-tunnelling methods between the
Queensland Rail property and the Council Reserve on St Vincents Road, (316 meters).

2. Dormway Pty.Ltd

Dormway Pty Ltd installed DN450 HDPE pipe by conventional open trenched means across the
Council Reserve to the Council pump station located at the northern end of St Achs Street (941 meters).

Dormway were also responsible for undertaking the mechanical pump station conversion works.

3. JP Richardson Indu'stries Pty.Ltd

JP Richardson was respo_nsjble for supplying & installing the new switchboard, decommissioning the old
switchboard and installing new mains cable supply.

S. ASBUILT DETAILS

Appendix B contains asbuilt drawings from each of the 3 previously mentioned subcontractors.
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6. PROPRIETARY EQUIPMENT

The following items of proprietary equipment were provided as part of this pump station upgrade.

1. Two 3.1KW x 415volt x 3 phase x 50 hertz operating “Flygt” submersible pumps (model -
NS3102.181 L.T).

These small pumps were installed to provide the ability to lift the effluent from within the
pump station wetwell to the level of the gravity main and replaced the much larger pumps
whose function had been to pump the effluent along a long distance rising main.

2. One DN200 x Promag 50W2H electromagnetic flowmeter.

This 1s housed within an in-ground chamber situated immediately down stream of the pump
station valve chamber, (dry well). This unit communicates directly with the telemetry
system within the electrical switchboard and can provide flow volume data.

3. One Electrical Switchboard
A new modern switchboard was installed to replace the older existing switchboard.

The switchboard in turn contained the following specialist equipment:-

3.1  Surge Divertor

3.2 RTU Surge Reduction Filter
3.3 Phase Failure Relay

3.4 RTU Power Supply

3.5 Radio

Supply and Technical details for the specialist proprietary equipment is enclosed within
Appendix’s G through to N of this manual.
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7. PROPRIETARY EQUIPMENT SUPPLIER DETAILS
7.1 ITT FLYGT SUBMERSIBLE PUMPS

Daniel Gregory

27 Devlan Street

Mansfield; Qld

Ph 07 3749 7477; Fax 07 3849 7633

7.2 PROMAG ELECTROMAGNETIC FLOW METER

Adrian Maxwell — Endress and Hauser

andrian. maxwell@au.endress.com

Unit 8, 277 Lane Cove Road

North Ryde; NSW 2113

Ph 07 3457 0200; Fax 07 3457 0299; Mob 0428 293 522

7.3 SURGE DIVERTER - Model TDS 108 4S 277 - Manufacturer -Critec

Energy Correction Options
wWwWw.ecoptions.com.au

PO Box 431

Kelvin Grove; Qld 4059

Ph 07 3356 0577; Fax 07 3356 1432

7.4 RTU SURGE REDUCTION FILTER- Model TDS 10A 240V~ Manufacturer -Critec
Energy Correction Options
www.ecoptions.com.au
PO Box 431
Kelvin Grove; Qld 4059
Ph 07 3356 0577; Fax 07 3356 1432
7.5 PHASE FAILURE RELAY- Model 252 PS GW- Manufacturer -Crompton
Crompton Instrutments
PO Box 5108
Minto Business Centre
Minto; NSW 2566
Ph 02 9603 2066; Fax 02 9603 9335
7.6 RTU POWER SUPPLY- Model PB251- Manufacturer -PowerBox

Queensland Urban Utilities

7.7 RADIO- Model DR900 06A02 D0- Manufacturer -Trio

Queensland Urban Ultilities
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8. QUALITY ASSURANCE

ITP Plans & Quality Assurance Documentation of each of the three contractors is enclosed within
Appendix’s E, F & G of this manual.

12 .

Date-  April 2010 - Version-  Two  Tenix Alliance for Brisbanc City Council Watér Distribution

Q-Pulse Id TMS1056 Active 10/12/2014 Page 12 of 405



P087 St Achs Street Nudgee SPS Upgrade OM Manual
St Achs Street Sewage Pump gtaﬂun {SP&E i} Upgrade - H§Unp Maintenance Manual

APPENDIX A - DESIGN REPORT

12

Date:- March 2010 Version:- One Tenix Allance for Brisbane City Council Water Distribution

Q-Pulse Id TMS1056 Active 10/12/2014 Page 13 of 405



SP087 St Achs Street Nudgee SPS Upgrade OM Manual

St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual

@ mwH

BUNLDING A BETTER WOHLD

ST ACHS PUMP STATION UPGRADE

DESIGN REPORT
A1139600
: e
“-\_\_\‘ _.__,_..-o-"'::'.-.--' -
\\‘ —— - ’d"__,.r"
‘*‘Tﬁ‘mlﬂl L E - L~ e -
..1____“_“‘ ‘-L.__‘“ i3 : "’f_,,-:f'/,."'
\L\ ""'-..__\______‘ 3 _________,-o-""f --_'__._..a-""
"--.__\__1-1“ e e 3 e
-a-._\___\___\“‘_--- _'_____.--""‘--F
o N
14
Date:- Apnil 2010 Version:- Two Tenix Alliance for Brishane City Council Water Distribution

Q-Pulse Id TMS1056 Active 10/12/2014 Page 14 of 405



SP087 St Achs Street Nudgee SPS Upgrade OM Manual

St Achs Street Sewage Pump Station (SP08T) Upgrade — Operation & Maintenance Manual

REVISION SCHEDULE

REV. | DATE DESCRIPTION PREPARED |REVIEWED |APPROVED
ND. BY BY BY

0 Preliminary | JVH

1.0 |181008 | For Review [ JVH JG

El}__ 17M11/08 Y Final JVH JG

BARISBANE

Lewad 1, 601 Coronation Ddve, T

P +61-T-2810 7200, f - 81-T-2510 TA%0

LD a0,

PRINTED ON 100% RECYCLED PAPER "E

STATUS: Draft | PROJECT NUMBER: A1139600 | October 2006
OUR REFERENGE: St Achs Pump Siatlon Upgrade_Final

BUILDIMNG A BETTER WORLD

www mwhglobal com au

13

Date:-  April 2010

Q-Pulse |d TMS1056

Version;-  Two

Tenix Alliance for Briskane City Council Water Distribution

Active 10/12/2014

Page 15 of 405




St Achs Street Sewage Pump Station (SP087) Upgrade — Operation & Maintenance Manual

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

@ mwH

CONTENTS

ST ACHS PUMP STATION UPGRADE

DESIGN REPORT

i BACKGROUND

1.1 EXISTING SITUATION 1
1.2 PRCJECT DRIVERS 1
2 DESIGN CRITERIA 1
21 PUMP STATION CAPACITY 1
22 DESIGN LEVELS 2
3 PUMP STATION 2
31 LAYOUT 2
31 WETWELL 2
3.1.2  NEW RISING MAIN 2
312 FLOWMETER 3
314  AIRRELIEF VALVE 3
315 DISCHARGE MANHOLE 3
316 EXISTING RISING MAIN 3
- SWITCHEBOARD 3
32 PUMP SELECTION 3
23 PUMP OPERATION &
33.1  PUMP STATION CONTROL 4
332 PUMPSTARTS &
34 POWER SUPPLY AND EMERGENCY GENERATOR &
a5 ODOUR CONTROL MEASURES 5
BUILDEG A BETTER WORLD www mwhalobal. com.au
16
Dhate:- April 2010 Version:- Two Tenix Alliance for Brishane City Council Water Distribution

Q-Pulse Id TMS1056

Active 10/12/2014

Page 16 of 405



SP087 St Achs Street Nudgee SPS Upgrade OM Manual

5t Achs Street Sewage Pump Station (SP087) Upgrade — Operation & Maintenance Manual

@ mwn
4 GRAVITY MAIN
4.1 PROPOSED ALIGNMENT
42 EXISTING SERVICES
43 MATERIALS
431  OPEN TRENCH CONSTRUCTION
432  TRENCHLESS CONSTRUCTION
4.4 PROPOSED GRADES
44,1  DESIGN FLOWS
Py MANHOLES
48 OVERFLOW
a7 GEQTECHNICAL INFORMATION
5. CONSULTATION AND APPROVALS
51.1 ENVIRONMEMNTAL ISSUES
51.2 PARKS DEPARTMENT
512  QUEENSLAND RAIL
514  ROADS DEPARTMENT
6.  CONSTRUCTION ISSUES
7. COSTESTIMATES
8  REFERENCES
TABLES

Table 2-1: Critical Design Levels

Table 4-1: Summary of Flow Velocties and Flow Depths

Table 4-2 Summary of Marholes Drops

BUILDIMNG A BETTEH WORLD

ST ACHS PUMP STATION UPGRADE
DESKGN REPORT

i

D @ 0 = s s s S s w = @ R ot R

www mwhglobal com.au

17

Date:- April 2010

Q-Pulse Id TMS1056

Vergion:- Two

Active 10/12/2014

Tenix Alliance for Brishane City Council Water Distribution

Page 17 of 405



SP087 St Achs Street Nudgee SPS Upgrade OM Manual

St Achs Street Sewage Pump Station (SP087) Upgrade — Operation & Maintenance Manual

ST ACHS PUMP STATION UPGRADE
@ MWH DESIGN REPORT

APPENDICES
APPENDIX A PUMP SELECTION AND CONTROL MEMO REV1
A1_ST ACHS PS PUMP SELECTION AND CONTROL MEMO 080912

A2_ST ACHS PUMP STATION SYSTEM PERFORMANCE CURVE- NORMAL
OPERATION

A2B_ST ACHS PUMP SYSTEM-NORMAL-081021_REVISED DISCHARGE
ARRANGEMENT

A3_ST ACHS PUMP STATION SYSTEM PERFORMANCE CURVE-
OVERFLOW EVENT OPERATION

A4_FLYGT NP 3102 PUMP CURVE (VSD)

A5_ST ACHS PUMP DATA SHEET_1

A6_PS AND RM

A7_VELOCITY REQUIRED TO MOVE POCKETS OF AIR

A8_DISCHARGE MANHOLE HYDRAULIC MODEL
APPENDIX B: GRAVITY MAIN

B1_FLOW CALCS1Q=53LPERS

B2_FLOW CALCS2 Q=35LPERS

B3_FLOW CALCS3 Q=MAX

B4_PIPE MATERIAL SELECTION
APPENDIX C: ENVIRONMENTAL SCAN REPORT

C1_ST ACHS PUMP STATION UPGRADE_ENVIRONMENTAL SCAN
REPORT

APPENDIX D: GEOTECHNICAL INVESTIGATION REPORTS
D1 ST ACH GEOTECHNICAL REPORT_MAY 2007
D2 ST ACH GEOTECHNICAL REPORT_AUGUST 2008
D3 ST ACH GEOTECHNICAL CORRESPONDENCE

BUILDING A BETTER WORLD www.mwhglobal.com.au

18
Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution

Q-Pulse Id TMS1056 Active 10/12/2014 Page 18 of 405




SP087 St Achs Street Nudgee SPS Upgrade OM Manual
St Achs Street Sewage Pump Station (SP087) Upgrade — Operation & Maintenance Manual

@ MWH STACHS PUMP STATION UPGRADE
1. BACKGROUND

This report summarises the findings and assumptions used in the detailed design of St Achs
sewage pump station upgrade. The design is the culmination of several previous feasibility and
option studies carried out for Brisbane Water.

The design presented in this report is identified as Option 7 in the “St Achs Street Pump Station
Augmentation — Addendum to Feasibility Study Addendum 3" (May 2007) and was selected by
BW as the preferred solution to be advanced to detail design.

Option 7 comprises the modification of the existing pump station into a Iift station and the
construction of a new gravity main. The existing main is to be drained a plugged.

1.1 EXISTING SITUATION

St Achs Street Sewage Pumping Station is located at the comer of Railway Street and St Achs
Street Nudgee. The pumping station was constructed in 1971. The existing 7.5kW submersible
pumps were installed in 1984.

The 2001 population of the pumping station’s catchment was 1579 Equivalent People (EP) with
design flows of 21.9L/s. Currently the pumps operate for approximately 6 hours per day at

22 8L/s. The ultimate population projection is 3778EP. The ultimate forecasted design flow is
52.5Us.

In 2000 the condition ratings on both the pumping station structure and pumping equipment
were listed as excellent. The condition of the existing rising main from the pump station was
listed as fair.

1.2 PROJECT DRIVERS

The project’s drivers are to:

s Meet the projected future flows. SP087 will be 30% under capacity by 2006 and 100%
under capacity by 2026 if the present configuration of pumps and rising main remain.

+ Limit any potential future overfiows. The present wet well configuration will resuit in more
dry weather overflows as the pumps' capacity is exceeded by increasing PDWF's over time.

+ Reduce Maintenance costs.

« Satisfy Corporate Plan 2006-2010 Outcome 11.3 “Infrastructure Provision™ through Service
Development 11.3.1.2.DO3 “City Development” the objective of which is to ensure that
water and sewerage system is enhanced to ensure that it operates effectively, and that the
g:tam is progressively expanded to meet the projected increases in demand throughout

2. DESIGN CRITERIA

2.1 PUMP STATION CAPACITY

The capacity of the upgraded lift station will be 53L/s which represents the peak wet weather
fiow (PWWF) for the catchment. The capacity of both the duty and the standby pumpsets has
been sized to convey 53L/s.

BUILDING A BETTER WORLD 1 www mwhglobal com au
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ST ACHS PUMP STATION UPGRADE
@ MWH DESIGN REPORT

In the event of a power or pump failure catchment flows will backup and bypass the pump
station to a new gravity main that will be constructed as part of this upgrade project.

The new overflow arrangement removes the possibility of overflows to the environment that are
the result of a pump station failure and therefore it is not necessary to provide an emergency
storage facilty or to provide a for an onsite emergency standby generator.

2.2 DESIGN LEVELS

The table below summarises the key levels that govern the design of the pump station and
gravity main. The levels and dimensions have been obtained from a site survey, as built
drawings and from measurements taken from the existing pump station.

Table 2-1: Critical Design Levels

Description Value Besis / Source
Top of pump station wet well 5.32mRL Survey data
1L wet well _57mAL Site Measure (Tenix)
IL sewer discharge into wetwell 2.9mRL Site Measure (Tenix)
1L rising main ork from PS 4.27TmAL Site Measure (1enix)
on 3.10mRL
Pump off (BWL) 1.87mRL
Standby pump on 3.40mRL
| Alarm Level 3.70mRL
Lofdi manhole outlet 3.75mAL i
L of new overflow (from MH81356) 4.02mRL Design Brief
L at connection to existing reticulation 1.91 mRL Survey data

The overflow level from MH81356 was predetermined at 4.02mRL and has been adopted for
the design.

3. PUMP STATION

3.1 LAYOUT
3.1.1 WETWELL
The existing pump station wet well and valve chamber will be retained. The existing pump sets

will be replaced with new pumps each with a design flow of 53 L/s. The pump sets will be chain
suspended in accordance with BCC standard drawings and as shown in the project drawings.

The existing pipework and valves inside the wetwell will be retained as the latest asset condition
assessment indicate they are still in good condition. During the pump station upgrade works the
quality of the existing pipework and valves will re-assessed to determine whether this
opportunity should be used to replace any fittings.

3.1.2 NEW RISING MAIN
A cut-in to the existing rising main will be made on the downstream side of the valve chamber

and a new 10m long section of rising main will be constructed between the chamber and a new
discharge manhole (MH17 in the project drawings).

BUILDING A BETTER WORLD www mwhglobal .com.au
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ST ACHS PLIMP STATION LUPGHRADE
@ MWH e

3.1.3 FLOWMETER

EW have mqq.mﬂvdalbwmls included in the rising main. The Now meter will be instalied
inside a pre-cast concrete valve chamber,

31.4 AIR RELIEF VALVE

An ar relie? vahve will be located on the high point of the rising main. The air valve will be a
manually operated ball valve located Inside a mantenance hole, with & retum line back to the
pump station,

v&ﬂmmmosﬂ‘mmﬁmﬂm i5 at & higher slevation than the discharge lavel,
should only be cracked to expel any air when the purnps are running.

A calculation to determine whather alr in the rising main can be e ndw’tl'lb',rbounmm

entrained In the motive fluld has been undertaken and is Included A This

that based on the design velocty and design grade of the riging main, ar pockets should
generally be ransported down the incline of the downward sloping section of the rising main.

Howewver, as minimum the velocity requirad |s close to the theorstically required to move air
ciown the rising main it Is considersd prudent to include the air valve.

31.5 DISCHARGE MANHOLE

The rising main from SPOBT will discharge to a new discharge manhole MH17. The discharge
manhole will be of the underfiow belimaouth type which is consistent with the BW standard
drawings. From the new discharge manhole flow enters the new gravity main at MH18,

A hyaraulic profile of the design flow through BW standard discharge manhcle has been
modelled and is provided in Appendi A
316 EXISTING RISING MAIN

Once the cut-in and new rising main has been installed, the existing rising main wil be drained,
capped and decommissioned,

The nlet and outiet to the existing discharge maintenance hole will be plugged, and drain holes
will be cored in the floor of the chamber be‘ore the chamber is backfiled and abandoned.

31.7T SWITCHBOARD

The existing switchboard will be removed and a new S/B wil be installed, on a new plinth
locsted adjacent o the wet well. This wil be confirmed when detais of the switchboard are
finalised.

3.2 PUMP SELECTION

A Flygt pump was found to sul the low-head duty near BEP. The following purmp selection ls
recommended and is based on the revised discharge configuration:

«  Make & Model: Flygt NP 3102-53-423-00-6501 (158mm impellor) chain
suspended centrifugal pump

s« Duty head: 28 m (everage — operating head)
Als0 requined:
23m (head at wet-wol overfiow level)
+  Duty fiow: MUSW operating flow)
Also required
E!.L.&{PWWFIMMHM
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s Duty speed: 1445 rpm, at 50 Hz (with VSD drive for flexibility)
« Motor: 3-phase, 4-pole, 3.1 kW

Further information relating to the selection of the pump is provided in Appendix A Pump
Selection and Pump Control Memo Rev. 1.

3.3 PUMP OPERATION
3.3.1 PUMP STATION CONTROL

The existing pump station wet-well is relatively small and hence the available wet-well operating
volume between pump-on and pump-off is limited.

e Woet-well TWL (pump on). 3.10m
s Wet-well BWL (pump off): 1.87m
¢ Wet-well floor slab: 1.57m
¢ Wet-well diameter: 1.828 m
« Pump wet-well control volume: 3.23kL

+ Incoming flow:
+ Pumped flow out (single pump):

22 L/s (worst case for high number of pump starts)

44 |Js (average flow between TWL and BWL - flow
ranges between 38 L/s and 46 L/s)

11.6 starts per hour
53 Us (maximum flow with wet-well at overflow level)

¢ Number of pump starts:
+ Pumped flow out (single pump):

The pump station control system will be configured to allow only one pump to run at any time.
Conventional practice is for the standby pump to switch on (duty + assist) when the wet-well
level rises above TWL, however, running both the duty and standby pumps together would
result in large flows that are in excess of the capacity of the proposed gravity sewer.

33.2 PUMP STARTS

The following table below provides an indication of the range of pump start frequencies that
could be expected for the pump station. Based on an average pump flow of 42 L/s, the
maximum number of pump starts per hour is approximately 11.6. This is within allowable start
frequency given in the Department of Natural Resources and Water's design guideline of less
than 12 starts per hour for pump motors less than 50 kW.

In order to reduce the pump starting frequency, it is recommended that two pump sets be
installed, with auto duty-standby rotation. This will halve the pump start frequency.

Fgﬁl_nua
inflow (L/s) | Average Pump Wetwell No pump
flow (Ls) starts
Vm (:'i-) hwpor
5 42 3.23 4.9
10 42 3.23 8.5
5 42 323 10.7
25 42 323 11.2
35 42 3.23 6.3
Current ADWF = 6 Us, Current PDWF = 13.8 s, Current PWWF 30 Us

Ultimate ADWF = 10.6 L/s, Ultimate C1 Flow = 37 L/s, Ukimate PWWF = 53 L/s
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3.4 POWER SUPPLY AND EMERGENCY GENERATOR

The existing power supply avallable at the pump station provides adequate capacity and wil be
utilised.

An sxisting emergency standby generator that cumently services the existing pump station wil
be decommissioned and removed from the pump station site.

3.5 ODOUR CONTROL MEASURES

No sle spacific odour control measures are provided for in this design. However, sewage
residence times will be reduced as the long rising main wil be decommissioned. Also the
existing discharge manbole located in close proximity residential properties will also be
decommissioned,

4. GRAVITY MAIN

4.1 PROPOSED ALIGNMENT

The project drawings show the propesed route alignment for the subject gravity main. Al the

end, the main will starl al manhole MH1E lccated adjacent to MHE1379 (the existing
grit manhole for PS087). MH16 will recelve pumped flows from SPOET and in the event of pump
fallure the manhole wil recelve overfiow from MHE21378.

The rain will run west toward the rallway Ene offsel approximately 2.5m from the existing fence
line. At the railway boundary the main tlums south and run along the eastern side of the existing
industrial property boundary on an alignment approx 2.0m from the axisting fence. A 4m wide
easement has been obtained for this section of main located within private property.

The main continues south Raiway Parade whera the main will be located in the road
carmageway offset 1.5m from the westem edge of the road bitumen. At the end of
Ralway Parade the main wil cross a park. The park contains large trees, fumiture and
landecaping features. An alignment of least impact has been adopted with the highest priority
ghven to mature vegetation.

The main will tum south In to St Vincent Road and follow an slignment approximatedy 1.5m from

the edge of kerb on the eastem side of the road. The main will cross two side sireets (Victor St

and Tufinel Road) before entering Queensiand Ral property. The main then tums east

ﬁﬂ“ﬂh‘hﬁhmmmwmﬂflmmiﬂMMdMﬂ
HEZ213E.

4.2 EXISTING SERVICES

The preésence of existing services has been identilied and these are shown in the project
drawings. Potholing to confirm the depth and location of the services has not been undertaken
as part of the detail design phass. The Confractor will need to make this a first priority prior to

commencing construction o ensure that there are no conflicts between the proposed main and
any existing services.

4.3 MATERIALS
431 OPEN TRENCH CONSTRUCTION

The gravity main is a DNa5D pipeling with an SDR of 13.8 with electro-fusion
joints. The pipe has an intemal diameter of 382mm.
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Material selection was based on BCC preference for using polyethylene pipe and on the insitu
ground conditions derived from the project geotechnical investigation.

The material selection is based on a ‘worst-case' soll condition and maximum depth of cover
scenario. A copy of the calculation is provided in Appendix B.

432 TRENCHLESS CONSTRUCTION

The section of main to be constructed in St Vincents Road is proposed to be constructed by
pipe jacking method. The preliminary pipe material selected is DN400 Keramo Vitrified Clay
Jacking pipe. The pipe has an intemal diameter of 400mm.

Detail design relating to the installation of the jacking pipe will be the responsibilty of the
specialist sub-contractor engaged to carry out the works. The sub-contractor will also be
required to provide confirmation of the suitability of the pipe material nominated above.

emphasis should be made at the time of letting the trenchless construction contract that
1t is the responsibility of the pipejacking contractor to undertake the necessary detailed design
for this portion of the work. The contractor will be responsible for ensuring the suitability of the
selected pipe material, sizing of the equipment that will undertake the pipejacking etc.

4.4 PROPOSED GRADES
The main will be constructed on a grade of 1:725. This is govemned by level of the existing main

where we connecting into the existing sewer (1.956mRL) and the proposed overflow level at the
pump station (4.02mRL). The design grades have been developed in consultation will BW.

This design grade is below the minimum grade recommended for a pipeline with this diameter.

However, as the new main will only receive intermittent pumped flows, the veloctties for the
design flowrate should to minimise the potential for solids deposition in the main.

441 DESIGN FLOWS
The main has a maximum flow capacity approximately 72L/s.

Under normal operating conditions the pump station will discharge into the gravity main at
53L/s. Based on the design grade and a Colebrook-White friction factor of Ks=1.5 the design
velocity and depth of flow in the main will be as follows:

Table 4-1: Summary of Flow Velocities and Flow Depths

Fiow ®53Us | Flowat3als

[ DNAS0PEID
PN125(SOR136) | 32mm | 1in725 | 72k | 25mm | 06ms | 196mm | 00ms

internal Maxpipe Dﬁd Depth of
Diameter Dia | Grade | capaoity Velodty | flow | Velodty

Analysis based on Colebrook-White factor of Ks=1.5mm

As the existing wetwell provides for only a relatively small operating volume (3.5kL) the new
gravity sewer will only receive intermittent flows from the pump station. For example, assuming
zero inflow to the station the pump would run for approximately 78 seconds to drawdown the
operating volume of the well (i.e. based on an average pump rate of 45L/s between TWL and
BWL). Hence, when the pump operates for this duration i would discharge a ‘slug’ of flow that
would be around 120m in length. (Due to the small wet well size it will not be possible to fill the
entire length of the gravity main).
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Flow calculations for three flow scenarios (Q=5301s, C=350' & Cmax) Is induded in Appendlx
B.

4.5 MANHOLES

Due the limited tall avaiable between the upstream and downsiream end of the main, the drop
through the manholes has been reduced below those in the design standards. The BW design
manual advises that where possbie a minimum 40mm fall through a manhole should be
provided.,

The table bolow sets out the minimum manhobe drops that have been adopted for the design.

Table 4-2: Summary of Manholes Drops

Drop through MiHs Oto 43 Drop through MHe 4% 12 50
Direg through ‘straight through' MH degres deflection dhegy i ceflction

umm 1lmm Admm

4.6 OVERFLOW

A rew overliow wil be construcied between the existing grit manhole MH31379 and proposed
n'urhil':lu MH18. The overflow level in the existing grit chamber is 4.02mAL as specified in the
design bried.

The overflow configuralion is shown in the design drawings and is designed to be consistent
with the reguirements identified in the BW standand drawings.

4.7 GEOTECHNICAL INFORMATION
Two gectechnical reports have been completed for this project and are included in Appendix D.

One for the northern end of the project, compleled in May 2007 and one for the southermn end of
the project, completed in August 2008, Both investigation were undertaken by Cy Design.

5. CONSULTATION AND APPROVALS

51.1 ENVIRONMENTAL ISSUES

MWH has camied out a high level snvironmentsl scan to identity the emvironmental issues and
approvals releting to the project. A copy of the Environmental scan report is included in
Appendix C.

51.2 PARKS DEPARTMENT

Tenix has undertaken consulation with BCC Parks division.

51.3 QUEENSLAND RAIL

Tenix has undertaken consultation with OR to address alignment lssues and land contamination
issues.

514 ROADS DEPARTMENT
Tenix has undertaken the relevant consultation with the ALSS to address any alignment issues.
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6. CONSTRUCTION ISSUES

7. COSTESTIMATES
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8. REFERENCES

1. 5t Achs Street Purmp Station Augmentation”, Brisbane Water, 2003 (Completed

Juby 2004},
2 "5t Achs Sirest Pump Station Augmentation Addendum”, Brisbane Water, July

2004,
& *5t Achs Strest Pump Station Augmentation Addendum 2°, Brisbane Water, June

2008,
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’ | ' | 3 | a | B T B T 7 ) | B ¥ g | — % I ] T 7 I n u | [0 T 0
r HIRING 1
(CONSTRUCTION - EXTERNAL SWITCHBOARD
Cubicle consiruction Jnm Marine grade Aluminium (5251). All wiring o be PYC V90 HT 0.6/1Kv Grade vith tioned conducter.
Plinth construction 160160 channel 6061 T§ Grade Aluninium. Control and insirumentation viring has flexile copper conductors, andis colour coded | (= @ i
Folded, Pulse MG™ & "TIG welded vith all visble seams aad joinls fully welded, free from at detailed below, nusbered each end, and ferminated by the use of appropriale S ol i & = FLTERED SUPPLY ARRANGEMENT
splatter and ground smooth where needed. pre-insulated crimp lugs or pim. AR SWITC e||e 0)) l
External doors and covers fitled with Enka 1011-207 self grip seal. Separate lugs or pins shall be used for each conductor. 1 L - -
Stainless Steel "D Handles fited where indicated on the drawings. Use proprietary bridging links when required to comnon up ferminals. oH H BLS ! | ® — S A
M6 Earth studs fixed to the interior of all doers and hinged escutcheons and on adjacent Net more than Iwo wires shall be connected to any terminal. ® - Hotd Bl cl | 3 N= ﬂ @
cubicle interior surfaces. Not more Than one wire shall be connecled on sne side of any funnel type terminal, H !Jﬁ" IE=0Z0)
Door stiffeners, deor stays, cable straps, and document holders efc fitled vhere shownon | Where multiple connechions are required an funnel terainals, proprietary lerninal link & (i = bt : ® IN=d 20
Door sfiffeners 1o be S/Steek-and of suffient sirength o prevent being deformed vhen Power wiring fo be nininum 2.5sqam siranded copper conducors, phase colour coded Moy for ® . JoH i ol : A B
subjected fo reasonable loads. Mininm Jam S/Seel, as detaited below, e g S - S 1l | ® I I
Lift-off covers and mounting panels fixed with M8 shuds & shainless steel dome nuts. Control wiring o be minimun Losqea flexible copper conductors, colour coded a3 H H
Gland plates manufactured from Jmm aluminium, unless athervise shovn. delafled below. O: ®
Inspection/Access plates manufactured from 3ma aluminium. Low level control signals 1o be minimum 0.5sqmm flexible copper conductors. colour afeln el
Gland/Ispection/Access plate openings reinforced with 25xi0mm flal aluminium bar. (Detal F) | coded as detailed below, ®[ee g 'H
Cable glands o be filked with compression side installed within cubicte. {Detad G) 4-20mA analeg signals (internal L external] vired in shielded pair nininum sire OIS o [
Gland/Inspection/Access plates to be fitted with seals attached to cubicle. 05sqma, and earthed at one end only. {Switchboard end for external signals] 0 H
Gland/Inspection/Access plate fixings at 100nm. AL 240VAC wiring In the RTU or PLC sections shall be dooble insulated and all terminals ®|ese .0: .
Gland/Inspection/Access plates o maintain a SOnm clearance from section dividers. shall be sheuded and labelled- * Danger 240VAC' ®ee 1 E
Gland/Inspection/Access plates are NOT 1o be spiil. Earth cables minimum 253qnm flexible. DOOR LAYOUT
Inspection/Access plates are NOT fo be earthed. Doors and hinged esculcheans bonded with flexible tinned copper braidng. DETAIL U elle
Provide Shrouding fa all live parts 1o IP20 where required Switchboard 1o have dedicated earihing cable bending directly fo main earth bar. o
Hinges lexternall Selectrix HIBESOss-316. Shainless steel. Engure mininum clearance of 100mm is mainlained between cable ducting & gland plates. ﬂ -
Star washers fitted under all hinge screws. Wire nuabering will be equal to Grafoplast SI2000 systen.
Hinged esculchesns fixed with Emka /4 turn 1000-UN2 Terminal strips o be mounted 30mm of f equipmen! panel to aid termination.
All equipment o be removable via front access. Wire numbers are readable left ta right bottom to Fop 33 showa. ]
Install switchboard with non-hydrescopic material belween plinth and concrete slab. (Detad £1) o
Al esqutcheons o 2 minimun of 50° [m
¢ g
Locks Deors 1-6. 8
CLOSETRADE - Swing Handle HIW-HAND-FLUSH-SS-HS874, Refer to shee 5 for coding defals for BTV dacomseci -
CLOSETRADE - 3 point lock red se HW-CAM-3PL~SET-384500-RG006-1 uiq’--mnm“ ...,...t‘:."..lu_ i
Lockwood 71 Barel Lock G "{‘“-/,-’7.-:..-‘ I I AL Fith L o
Key Codes RC496A, RC496AB, RCLISABC refer ta each door for clarification, COLOUR (0D i
Phase wiring (A8 1) Red, White, Blue 25590 (nin) o
Lachs Door 7 Potential Meferiog [O/45 VAQ  Red, White, Blue, ok 15sqna a
CLOSETRADE - Swing Handle HW-HAND-FLUSH-SS -PAD-35. Carvent Melering [Secondaryl  Red, White, Blua, Grey  255qum a ®
(LOSETRADE - 3 point lack red sel HW-CAM-3PL-SET-384500-RG00-1 240 VAC Contral Active Red Usqm »
ENERGEX padlock 45am brass pin tumbler. 240 VAC Neutral Black Ligna o _u
Energex Key No3Z5. ¢/v 2 keys. 24 VOC Pasitive supplies Orange igna
24 VU Negative supplies Vioke! Lsqan
Lacks Door 9 General 26 VO Wiring Grey Ligaa
CLOSETRADE - Swing Handle HW-HAND-FLUSH-SS-MS8T4, RTU & PLL Wiring Grey 155qn0 d
CLOSETRADE - 3 point lack rod sel HW~-CAM-3PL-SET-384500-RGO06-1-316SS fall S/Steel) a“.m""'l n u::: iriog r“ ‘,""',w_
Lockwaod 71Barel Lock, Key Code R(496AB ey Greea/Yelov 25squn lnnd L
Door & Esculcheca EarthBonds  Green/Yellov & s
Standard AS 34391 LABELS
Current & Frequency AC S50Hx internal labels W/B engraved ABS PLASTIC to label schedule.
Raled Operational VollageUe 415 VAC Waening Labels R/W engraved ABS PLASTIC fo label schedule.
Rated insulation Vellage Ui 6V €/Stop labels Y/B engraved ABS PLASTIC fo label schedule. - =
Rated Auxiliary Voitage 240 VAC / 24 VOC First letter = Background colour, Second lether = LeHtering colour. @
Rated Current [Main Bus) 300 AMPS
I i il
sec Main s YT T
Degree of Protection P56 1o AS 939 AN SWITC : Bl ST EE_-:] -J
:andl’ululhnnm it mnen
enclosures. Punp (B labels Nol ‘e PLASTK distance for
Service Conditions Outdoors Dgferist 3 o equpsent
L o xceedng 20t B J— e MG P S ALY o der el = s
5 0 w
Earthing Systen N-S bt i Rl MR e
PANTING €/5top abets PLASTKC 218
Aluninium Serface Preparation oerccysiop L— e B OR !
Finish smooth all exposed welds, clean, descale, and degrease all surfaces.
Surfaces pretreatment in accordance with AS 1580 & AS 3715 using Novex LF acid elch Warning Labels o Haterid ABS PLASTIC i
cleaner, Novacoal 12 conversion coating, & elean water rinses. ISOLATE ELSE WHERE }-— 500 41 9 &7
Apply II.I.:I ALPHATECH 3000 powder coal o manufacturer’s recommendations. [ A ® 3 NOTE: |
CUBICLE & EXTERNAL COMPONENTS -~ DULUX Mist Green [36648) matt finish, ! 090 ALL ESCUTCHEONS
o e e | S O|@® s
Hinimun Ory Fim Thickness all surfaces 50 microns. ohantesnad
Labels sbstructed by switchboard wiring are relocated to adjacent duct lid and secured 1 7
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