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ACRONYMS 

The acronyms used in this document shall be interpreted as follows: 

• To Be Determined (TBD) 

• Belt Filter Press (BFP) 

• Collaborative Delivery Initiative (CDI) 

• Queensland Urban Utilities (QUU) 

• Sewerage Treatment Plant (STP) 

• Wasted activated sludge (WAS) 

• water/volume (w/v) 

• Hazard and operability study (HAZOP) 

• Safety in Design (SID) 

• Thickened Waste Activated Sludge (TWAS) 

• Volatile Suspended Solids (VSS) 

• Total Suspended Solids (TSS) 

• Total Solids (TS) 

• Human Machine Interface (HMI) 

• Service water (SW) 

• Issue for Approval (IFA) 

• Issue for Construction (IFC) 

• free air delivery (FAD) 
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1. EXECUTIVE SUMMARY 

1.1 Introduction 

Dewatering equipment renewal is required at the Gibson Island Sewerage Treatment Plant (STP) to 
provide the Principal, Queensland Urban Utilities (QUU), with a reliable and economical sludge 
dewatering facility design to meet future demand up to 2031 with no reduction in capacity due to 
equipment breakdown.  
 
The equipment renewal objectives are to provide: 
 

• Maximum operating configuration of three duty Belt Filter Presses (BFP), 24 hrs /day, 7 day 
/week 

• Routine operating configuration of three duty BFP, 14 hrs /day, 6 day /week  
OR 

• Routine operating configuration of two duty BFP, 18 hrs /day, 7 day /week  
 
Queensland Urban Utilities (QUU) awarded the upgrade of Gibson Island STP Sludge Dewatering 
Replacement to Tenix under the Collaborative Delivery Initiative (CDI) agreement. 
 
This document is a summary of the final design. It contains detailed information about the design 
criteria in section 4 and equipment process description in section 6. The design outcome is explained 
per discipline in sections 7, 8, 9, 10, 11 and 13. 

1.2 Equipment Design Selection 

Major considerations for equipment selection are as follows: 

 
• Ability to dewater Thickened Waste Activated Sludge (TWAS) to form a sludge cake with 

acceptable cake dry solids content 
• Process robustness and operability 
• Simplicity of design 
• Minimised Polymer requirement 
• Ability to operate with maximum sludge feed at maximum solids load 

 

The chosen dewatering process – belt filter press– is based on its successful implementation at 
Sandgate, Oxley and Wynnum WWTPs and current dewatering equipment performance. Two Picket 
Sludge Thickeners and a sludge storage tank located upstream of the dewatering, aids in thickening 
the sludge and provides a homogenous product to the dewatering equipment 

This reflects the simplest design and the lowest capital cost option available. The replacement of the 
BFP equipment will take place in the existing dewatering building; no additional building is required to 
deliver the upgrade.  

 

1.3 Dewatering process brief 

Wasted Activated Sludge (WAS) is collected from Bioreactor 1 and 2 and is transferred to two Sludge 
Picket Fence Thickeners. The thickened sludge is collected at the bottom of the Picket Fence 
Thickeners and pumped to the sludge storage tank located adjacent to the dewatering building.  

The sludge flows by gravity to the sludge feed pumps and is transferred to the BFPs. Dry polymer is 
stored in a bulk hopper prior to being diluted with potable water in a mixing and batch storage system. 
The batched polymer is further diluted with wash water (recycled effluent) and injected into the belt 
filter press sludge feed line to assist the agglomeration of solids particles and the dewatering process.  
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The dry cake is collected by a conveyor and stored in sludge storage bins before being removed from 
site. Filtrate and wash water flow to the Gibson Island Inlet wet well by gravity. 
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2. INTRODUCTION 

2.1 Background 

The Gibson Island Sewage Treatment Plant sludge dewatering facility was built in 1989, and consists 
of three belt filter presses (BFPs), ancillary pumping , polymer dosing, wash water, dilution water and 
power/ control services in an enclosed building located on the South East corner of the plant. 

The Gibson Island STP is located at 188 Paring Road, Murarrie, QLD, 4172 (40 / SP227024) 

A review of the operational reliability, maintenance costs and plant performance has been carried out, 
and the decision has been made to replace the belt filter presses, and associated polymer storage 
and handling system, sludge feed pumps, overhead lifting equipment. The existing switch board will 
be refurbished to accommodate the new equipment requirements. 

 

2.2 Dewatering refurbishment Objectives 

The main objective of Gibson Island STP Sludge Dewatering Replacement Project is to provide new 
equipment with the ability to dewater Thickened Waste Activated Sludge, to improve capacity and 
system reliability  

2.2.1 Belt Filter Press 

The BFP objectives are listed below: 

• Provide multiple dewatering configurations: 

o Maximum operating configuration of three duties BFP, 24 hrs /day, 7 day /week 

o Routine operating configuration of three duties BFP, 14 hrs /day, 6 day /week  

o Routine operating configuration of two duties BFP, 18 hrs /day, 7 day /week  

 

• Ability to handle multiple sludge feeds and solids concentrations: 

o Operating condition 1 : 31kL/hr @ 1.5% dry solids 

o Operating condition 2 : 24kL/hr @ 2.0% dry solids 

 

• Provide solids capture rate greater than 95% and cake dry solids content greater than 12%. 
The polymer dose shall be less than or equal to 8 kg (dry polymer) per tonne dry solids. 

 

2.2.2 Polymer batching and dosing 

The polymer batching and dosing system objectives are listed below: 

• Ability to dilute dry cationic polymer (SNF FO 4700 / BASF Zetag 8185) 

• Have a dry storage volume of 4000 kg 

• Ability to batch solution concentration between 0.2% - 0.4% water/volume (w/v) with multiple 
water sources (primary = potable, secondary = wash water) 

• Polymer solution ageing time shall be 30 minutes as a minimum for all specified BFP 
operating conditions 

• One dosing pump shall be dedicated to each BFP and the operation configuration of each 
polymer dosing pump shall match the configuration of each BFPs. 
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• Ability to supply continuously 120% of BFPs polymer demand at maximum solids load, 
maximum polymer dose and minimum batching concentration  

2.2.3 Sludge feed pumps 

The sludge feed pumps objectives are listed below: 

• One sludge feed pump shall be dedicated to each BFP and the operation configuration of 
each sludge feed pump shall match the configuration of each BFPs. 

• Ability to supply 120% of BFPs sludge feed to each BFPs 

• Ability to meet the BFP turndown requirement (2:1) 

 

2.2.4 Wash water booster pumps 

The Wash water objectives are listed below: 

• Ability to supply BFPs and polymer batching and dosing system requirement at all times  

• Ability to filter the service water to meet downstream equipment requirement 

 

2.2.5 Overhead crane  

The Overhead crane objectives are listed below: 

• Ease maintenance operation around the belt filter press area 

• Reduce manual lifting operation around the belt filter presses 

• Enhance safety and improve crane access and manoeuvrability 

 

2.3 Design Methodology 

Gibson Island STP dewatering replacement project has consisted of the following design phases: 

• 5% Basis of design report / Review of QUU technical specification 

• 30% design report and HAZOP work shop 

• 80% design report, SID work shop and IFA “Issue for Approval” drawings 

• Issue of Vendor Packages and Request for Tender documents 

• 100% design report and IFC “Issue for Construction” drawings 

 

 Information was obtained through the following methods: 

• Technical Specifications – Reference and adherence to the technical specifications, noting 
non-conformances and alternatives of the offer proposed. 

• Stakeholder meetings – Conducted with key personnel involved during the tender period and 
throughout the approval processes.  

• Tender research – Conducted by researching tender documents, offers and previous 
submissions made by Tenix during the tender phase. 

• Vendor information – Conducted by asking specific details, functionality and explanations to 
the selected equipment supplier 
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3. EXISTING PLANT 

3.1 Introduction 

Gibson Island WRP currently utilises 3 belt filter presses to process the sludge production. The belt 
filter presses are supplied with sludge using three 4 kW pumps. The pumps are supplied by a DN 150 
ductile iron rising main and pump to the belt filter presses through a DN 90 ductile iron pipe. 

The plant is also equipped with powdered polymer makeup and dosing system. The system is 
currently being fed powdered polymer. The powder polymer is stored in a dry polymer silo located 
next to the polymer batching plant. The polymer is then diluted with wash water, aged and then dosed 
using three 2.2 kW pumps to the belt filter presses. The system is also equipped with dilution water 
pumps that are currently out of commission. 

The belt filter presses are supplied by compressed air using two 2.2 kW compressors aided by the 1x 
500L existing air receiver chamber. 

3.2 Existing Infrastructure 

The existing Gibson Island Dewatering WRP building consists of the following area: 

• 1 x dewatering building including; 1 x polymer dosing area, 1 x dewatering area, 1 x switch 
room 

The polymer dosing area consists of the following 

• 1 x Polymer batching equipment including; 1 x dry polymer hopper, 1 x metering screw, 1 x 
dry polymer blower and 1 x wet head 

• 1 x Polymer preparation tank and 1 x ageing tank including 1 x polymer transfer pump 

• 3 x Polymer dosing pumps 

• 3 x Dilution water pumps 

• 3 x Sludge feed pumps 

• 2 x Air compressors 

The dewatering building area consists of the following 

• 3 x Belt filter presses 

• 1 x sludge conveyor 

• 2 x inclined conveyors 

• 2 x sludge storage bins 

• 3 x wash water pumps and cleaning filter 

The switch room consists of the following 

• 1 x MCC switch room 

 

3.2.1 Belt Filter Press 

Three FPN 2200 belt filter presses are installed in Bay 1, 2 and 3 in the dewatering building area. Bay 
4 is left vacant with the filtrate sump covered with trafficable galvanised steel mesh. Each BFP has the 
following characteristics (from existing data sheet). Each BFP have six feet. 
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3.2.2 Sludge feed 

The existing sludge feed system is fed from the existing Sludge Balancing Tank through a DN 150 
mild steel rising main entering the building. The rising main then feeds into each of the 3 sludge feed 
pumps through a DN 100 mild steel header.  

The three 4 kW motors each supply one of the belt filter presses using a dedicated DN 90 Mild steel 
feed line. The feed line then rises to a level of 2.7 meters above ground level and penetrates through 
the wall separating the polymer make up room from the BFP room. Each line then drops down to the 
BFPs and merges with the polymer feed line into a DN 100 Mild steel line feeding into the bottom of 
the flocculator of the BFP. Each line is supplied with an electromagnetic flow meter to measure flow 
into each BFP, non return valves and isolation valves.  
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3.2.3 Polymer dosing / dilution system 

The existing polymer make-up and dosing system utilises a dry polymer powder hopper that feeds 
into a mixing tank. The polymer solution is prepared with potable water (or service water) and is then 
left to age in the aging tank. 

The polymer is then fed into the BFPs using three 1.1 kW progressive cavity pumps. Each pump 
feeds into a separate DN 50 Stainless Steel line that feeds into each BFP. 

Each line also includes a dilution water pump, however these pumps are off-line and the polymer is 
fed into the BFP without dilution. 

The pipes rise to the same level as the sludge feed lines (2.7 m) and then penetrates the wall 
separating the polymer make up room from the belt filter presses room. The line then drops down, 
mixes with the sludge feed, and then feeds into the bottom of the flocculator. Each poly line includes 
isolation valves, non-return valves, flow measurement devices, and a static mixer to achieve good 
mixing of polymer and dilution water. 

3.2.4 Wash water system 

The wash water system utilises wash water from 2 mains that enter the BFP building. The first main 
supplies wash water pumps No.1 and No.2 with wash water, while the second supplies the third wash 
water pump. 

Preceding each pump, the water goes through a self cleaning Filtomat M103C filter with maximum 
operating pressure of 16 bar and minimum cleaning pressure of 2 bar.  

After the filter the water goes through three 11 kW wash water pumps, each dedicated to supplying 
one of the belt filter presses. The wash water is fed into a DN 65 PE line that feeds the BFP wash 
water feed points. 

The system is equipped with a, pressure indicators on the main, filter inlet, and pump outlet pipes, 
isolation valves, filter bypass setup and a non-return valve to prevent back flow. 

The wash water and filtrates drain into the belt filter press sump. The system is designed so the filter 
can be bypassed if required. 

3.2.5 Compressed air system 

The existing compressed air system is supplied using two 2.2 kW Atlas Copco LE6 compressors, 
each with a free air delivery (FAD) of 13.32 Nm3/hr rated pressure of 10 bar. The air is then dried and 
stored in a 0.5 m3 compressed air cylinder with design pressure of up to 10 bar (operated between 7-
8 bar). The air is connected to the belt filter presses via a 0.5 inch copper line.  

3.2.6 Drain lines 

The overflow from the existing belt filter presses and polymer make up room is drained using DN 150 
cast iron lines connecting into a main, DN 300 Cast iron line. 

During one of the site visits it was observed that the drain lines were covered with sludge, and the pits 
were overflowing in some areas. Hence, it was considered important to assess the capacity of the 
drain line for the new upgraded systems in addition to any potential extra flows caused by cleaning, 
hosing, overflows, leakage, etc. 
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4. DESIGN CRITERIA AND CONSTRAINTS 

4.1 DESIGN CRITERIA 

The general design philosophy agreed by QUU for Gibson Island sludge dewatering replacement 
project consists of replacing the existing belt filter presses with new belt filter presses of similar 
technology and to replace the existing polymer batching and dosing system with a more robust, user 
friendly, and greater capacity polymer batching and dosing system  

The design criteria specified by QUU during both the development of the technical specification and 
the negotiation phase are summarised as follows:  

4.1.1 Belt Filter Press 

A total of three (3) new BFP’s shall be installed in the existing sludge dewatering building in Gibson 
Island WRP. 

• Each Belt Filter Press shall be fed via a dedicated sludge feed pump located in the polymer 
dosing room. 

• Each Belt Filter Press compressed air requirement shall be provided by the existing 
compresses air system located in the polymer dosing room. 

• Each Belt Filter Press wash water requirement shall be provided by a common wash water 
booster pump skid located in the polymer dosing area. 

• Each Belt Filter Press polymer dosing requirement shall be provided by a dedicated polymer 
dosing pump located in the polymer dosing area and dilution water shall be made available 
from the wash water booster pumps 

• Each dynamic flocculator shall be fitted with a level measurement device or high level switch 

• Each dynamic flocculator shall be located upstream to the BFP and fitted with a fixed speed 
vertical mixer. Both belts filter press drives shall be operated by a single VSD per BFPEach 
Belt Filter Press shall have the pneumatic panel and electrical termination box installed on the 
right hand side of the sludge flow (western side of the BFP in situ) 

• Each Belt Filter Press shall be fitted with 

o  PTC switches for over temperature protection 

o a flocculator  

o variable speed drive 

o belt tensioning limit switches  

o two lanyard switches for each BFP 
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Design Criteria QUU  Technical Specification Final Tenix Design  

No. of belt filter presses 3 3 x Andritz PP-S 2000 

Routine operating 

configuration 

 

Duty/duty/duty, 14 hours/day, 6 
days/week; or 

Duty/duty/standby, 18 
hours/day, 7 days/week. 
(Equipment shall be capable of 
operation in each of the above 
scenarios.) 

 

Duty/duty/duty, 14 hours/day, 6 
days/week 

 

Maximum operating 

configuration 

Duty/duty/duty, 24 hours/day, 7 
days/week 

Duty/duty/duty, 24 hours/day, 7 
days/week 

Sludge type Gravity thickened waste 
activated sludge 

Thickened waste activated 
sludge (TWAS) / Municipal 

Maximum sludge feed per belt 
filter press 

 

31 kL/h @ 1.5% dry solids 
(max. hydraulic load); 

24 kL/h @ 2.0% dry solids 
(max. solids load). 

(Equipment shall be capable of 
operation in each of the above 
scenarios.) 

 31 m3/hr @ 1.5% dry solids  

 

24 m3/hr @ 2.0% dry solids  

Turn-down ratio required  2:1 

 

2:1 

VSS/TSS range 65% - 85% (average 77%) 

 

65% - 85% (average 77%) 

 

Solids capture rate > 95% 

 

>= 95% 

 

Cake dry solids content > 12% 

 

13% +/- 1% 

Polymer dose  8 kg (dry polymer) per tonne 
dry solids (sludge) at specified 
solids capture rate and cake dry 
solids content 

6-8 kg/tonne as per Andritz 
recommendations 

Solid throughout capacity ash 
content  pf >30%  

 480 kg/hr dry solids based on 
1.5% solids content 

Dry Solid content (%)  1.5 - 2 

Belt wash water  12 m3/hr at 800 kPa (max solid 
size 500 ppm). The belt wash 
water system includes the 
nozzle cleaning option 
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Compressed air  1 m3/hr FAD at 1000 kPa 

Electrical  2 x 1.1 kW 

Frame  SS 316 L 

No. of roller  11 (As selected and agreed 
when the offer was made) 

Belt Material  Polyester with coated clipper 
seam ( endless belt with coated 
clip) 

Dynamic flocculator material  550 L capacity , 316SS. Include 
vertical mixer – SS316 + Motor 
1.1 kw IP56 

Drainage pan Required under the gravity 
drainage zone, the wedge zone 
and the pressure /shear zone, 
and shall contain the belt wash 
station 

Provided 

Gear box drainage  Ball valve + plug to ease 
maintenance operation 

Table: 4.1.1: Belt Filter Press Details 

 

4.1.2 Polymer Storage, Batching and Dosing System 

A total of one (1) polymer system shall be installed in the existing polymer dosing room in Gibson 
Island STP 

The polymer system is composed of: 

• One dry bulk polymer silo 

• One polymer feed system 

• One batching and ageing tank 

• One dosing tank 

• One polymer dosing pump system 

• One mixer in the batching and ageing tank 

 

The polymer dosing system shall be composed of three (3) polymer dosing pumps; one pump shall be 
dedicated per Belt Filter Press. Each polymer dosing pump shall be fitted with: 

• a flow meter 

• a static mixer 

• a pressure regulating valve 

• flushing connections on the suction and discharge sides 

• a variable speed drive motor 
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Design Criteria QUU  Technical Specification Final Tenix Design 

Polymer  Type Dry cationic polymer (e.g. SNF FO 
4700, BASF Zetag 8185) 

Type Dry cationic polymer (e.g. 
SNF FO 4700 or BASF Zetag 
8185) 

Dry storage volume  4000 kg 

5 m3 x 0.75 = 3750 kg 

Polymer Bulk Specific gravity = 
0.75 

Batching 
concentration 0.20% -0.40% w/w 0.20% -0.40% w/w 

Batching water type  

Primary: Potable water 

Secondary: Service water (to be used 
for batching if potable water is 
temporarily unavailable.) 

Primary: Potable water 

Secondary: wash water (to be 
used for batching if potable water 
is temporarily unavailable.) 

Wash water = service water 
boosted by wash water pumps. 

Batching system 
continuous supply 
capacity 

120% of BFPs polymer demand at 
maximum solids load, maximum 
polymer dose and minimum batching 
concentration. 

120% of BFPs polymer demand 
at maximum solids load, 
maximum polymer dose and 
minimum batching concentration. 

Ageing time > 30 minutes for all specified operating 
conditions 30 – 60  minutes  

No. of dosing pumps 3 No. 3 No. Mono progressive cavity 
pumps 

Dosing pump 
electrical  2.2 kW, 239 rpm, 1440/3/50, 

IP56, variable speed motor 

Dosing pump size  

1700 l/hr at 6 bar at 50Hz 

Suction DN32 BS EN 1092 –
N16 

Discharge: DN32 BS EN 1092 –
N16 

Operating 
configuration 

1 No. dosing pump dedicated to each 
BFP. 

Operating configuration of dosing 
pumps to match configuration of BFPs. 

1 x dosing pump dedicated to 
each BFP. 

Operating configuration of dosing 
pumps to match configuration of 
BFPs 

Flow rate per dosing 
pump 

To suit BFP demand at maximum solids 
load, maximum polymer dose and 
minimum batching concentration. 

Pump turndown ratio of 5:1. 

Duty flow : 80 - 1200 L/hr  

Max flow : 1700 L/hr 

Pump turndown ratio of 10:1. 

Dilution water type  Wash water (if required – Contractor to 
determine) 

Wash water ( from the wash 
water booster pump) 
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Diluted polymer 

concentration 
Contractor to determine 0.05 -0.1 % w/w 

Maximum dilution 
water per dosing 
pump discharge 

Contractor to determine 3.78 m3/hr 

Polymer Batching and 
Ageing System  

Tomal, Volume = 4.2 m3, 
Diameter 2000 mm. 

Polymer Dosing 
System   Volume = 4.2 m3, Diameter 2000 

mm. Mono Pumps 

Polymer Batching & 
Transfer  pipe work 

 

 SS 316 

Polymer transfer 
piping   

U-PVC at skid connected to 
Flanged Stainless Steel – 
Schedule 40 

Water & transfer  SS 316 

Maximum Viscosity  
2000 cps (pipe located between 
the dissolver cone and the ageing 
and batching tank ONLY) 

Table: 4.1.2: Polymer Storage, Batching and Dosing System 

 

 

4.1.3 Sludge Feed Pumps 

A total of three (3) Sludge Feed Pumps shall be installed in the existing polymer dosing room in 
Gibson Island STP. Each Sludge Feed Pump and feed line shall have the following: 

• One common suction manifold and a dedicated feed to a single Belt Filter Press   

• One electromagnetic flow meter 

• One pressure transmitter 

• One variable speed drive 

• One pressure relief valve 

• One non return valve 

• One sludge static mixer 

• Two polymer injection locations 
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Design Criteria QUU  Technical Specification Final Tenix Design 

No. of pumps 3 No. 3 No. Mono Pumps 

Operating configuration 

1 x thickened sludge feed pump 
dedicated to each BFP. Operating 
configuration of pumps to match 
configuration of BFPs. 

No interconnection between the 
pumps 

Flow per pump 
120% of maximum sludge feed to 
each BFP. 

Min operation =15.5 m3/hr 

Duty operation =31 m3/hr 

Max  operation =37.2 m3/hr 
(120% of maximum sludge feed) 

Total dynamic head Contractor to determine 184.3 (Absolute pressure) 

Sludge density 1000 kg/m³ 1070 kg/m³ 

Dynamic viscosity Contractor to determine 500 cP 

Model  
MONO PUMP EZY STRIP 
MONO BLOC – Z18AC81RMB 

Connection details  

Suction DN125 BS EN 1092 –
N16 

Discharge: DN125 BS EN 1092 –
N16 

Electrical  
11 kW, 415/3/50hz 

Variable speed motor 

Table: 4.1.3: Sludge Feed Pumps 

 

4.1.4 Wash Water Booster Pumps 

 

A total of four (4) Wash Water Booster Pumps on a skid shall be installed in the existing dewatering 
building in Gibson Island STP. Each Wash Water Booster Pump shall have the following: 

• One common suction and discharge manifold  

• One common discharge manifold connected to one water filter 

 

The Wash Water Booster Pump skid shall provide: 

• Water to each BFP, dilution water line, polymer make up tank and service hoses  

• One dilution water connection per Belt Filter Press and shall include a rotameter per dilution 
line 
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Design criteria QUU  Technical Specification Final Tenix Design 

Configuration  Contractor to determine 

Wash water booster pump skid (3 
duties  + 1 stand by wash water 
booster pump) 

To be installed indoor (Polymer 
dosing area) 

Total dynamic head 

Contractor to determine based on 
flow and pressure testing of the 
existing service water system. 
Variable Speed pumps may be 
required to allow for varying 
suction pressure at the BFP 
building as service water demand 
varies 

Maximum Pump head 96 m  

Head details : 80 m static head + 7 
m head loss + 10 % margin (9 m) 

Flow rate per pump Contractor to determine 

Minimum 0.74 L/s (2.66 m3/hr) 

Flow rate 5.8 L/s (20.88 m3/hr) 

Maximum 6.6 L/s (23.76 m3/hr) 

Model   Grundfos  

Dead head pressure  15 bar 

Material  
316 Stainless Steel pump 

Hot dipped galvanised base 

Electrical  11 kW, 2900 rpm, 415/3/50, IP54, 
variable speed motor 

Pump details  
Suction 100 x 50 mm 

discharge 100 x 50 mm 

Table: 4.1.4: Was Water Booster Pumps 

4.1.5 Wash Water Filters 

A total of one (1) Wash Water Filter shall be installed in the existing dewatering building in Gibson 
Island STP. 

• Wash Water Filter shall be connected to the Wash Water Booster Pump skid discharge 

• Wash Water Filter shall be equipped with a by-pass y-strainer 

Design criteria QUU  Technical Specification Final Tenix Design 

Configuration  Contractor to determine 1 wash water filter downstream 
wash water booster pump 

Total duty capacity Contractor to determine Max flow 80 m3/hr  

Max pressure = 16 bar 

Aperture size Contractor to determine 300 micron / 0,3 mm 

Filter details  Suction 50mm PN 16 

Discharge 50 mm PN16 

Model   Amiad SAF 1500 16 bar 

Table: 4.1.5: Was Water Filters 
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4.1.6 Overhead crane 

 

A total of one (1) overhead crane shall be installed in the existing dewatering building in Gibson Island 
STP in lieu of the existing crane 

• Overhead crane shall be rated to 500 kg 

• Overhead crane hoist shall be motorised and fitted with a control panel (cable) 

• Overhead crane trolleys shall be motorised in longitudinal and cross directions 

4.1.7 Design Life 

 QUU Technical Specification Final Tenix Design 

Civil structures  
 80 years 80 years 

Mechanical and electrical 
plant/equipment 

20 years 20 years 

Control and instrumentation 
systems 

10 years 10 years 

Computer systems 5 years 5 years 

Analytical and process 
instruments 10 years 10 years 

Table: 4.1.7: Design Life 
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4.2 DESIGN CONSTRAINTS 

The following constraints have been identified during the course of the design 

4.2.1 Belt Filter Presses 

• A minimum of 2 belt filter presses shall be operational at all times during the construction 
period 

• The spare bay within the building shall be utilized to install and commission the first of the 
new Belt Filter Presses.    

• Plinths / supports shall be designed and manufactured to accommodate the new Andritz Belt 
Filter Press within the existing belt filter foot print.  

• Access platforms shall be provided on one side of each Belt Filter Press to ease maintenance 
(if required), existing access platform can be re-used if applicable 

• The sludge conveyor shall not be moved, relocated or modified 

• The existing air supply shall be reviewed to ensure it meets the plant requirements, however 
modifications and redesign not allowed for. 

 

4.2.2 Polymer Storage, Batching and Dosing System 

• A dry bulk polymer hopper of 5m3 shall be provided  

• The dry bulk polymer hopper shall be installed inside the existing polymer area; the size of the 
dry bulk polymer shall be accommodating to fit inside the existing building. 

• Existing pump plinths shall be modified to accommodate the new equipment in the existing 
polymer storage building only. No others allowance for civil/structural modifications shall be 
made. 

• A temporary (or permanently installed) liquid polymer system shall be installed in the existing 
polymer dosing area to facilitate the removal of the existing polymer dosing equipment 

 

4.2.3  Sludge Feed Pumps 

• The new sludge feed pumps shall be installed in the existing polymer dosing area 

• The new sludge feed pumps shall be individually controlled and powered from the switch 
room 

• Existing conduits shall be re-used where applicable 

• New and existing pumps shall be operational during the construction phases to feed new and 
existing BFPs. 

 

4.2.4 Wash Water Booster Pumps 

• The site service water pressure and flow available shall be investigated  

• The wash water booster pumps shall be controlled by the dewatering PLC 
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4.2.5 Wash Water Filters 

• A single wash water filter shall be provided. 

• The wash water filter shall be installed downstream to the wash water pump skid 

 

4.2.6 Drainage Capacity 

• Drainage capacity in the dewatering area and polymer dosing area must be investigated. 
Existing drains shall be used 

 

4.2.7 Overhead crane 

• The overhead crane shall be motorised 
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5. PLANT PERFORMANCE DURING CONSTRUCTION 

 

The design took into consideration the plant performance during construction. Most of the upgrade 
work can be completed without affecting the operation of the existing plant. Only the following 
activities will interfere: 

• Modification of the sludge inlet pipe work in the polymer dosing area to connect the new 
sludge feed pumps 

• Connection of the temporary polymer dosing system to the existing sludge feed lines 

• Connection / change over the existing switch board equipment and connect ion of new 
equipment in lieu of existing (once per BFP as minimum) 

These operations will be managed as part of the construction plan such that there is no impact on 
plant performance. 
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6. EQUIPMENT PROCESS DESCRIPTION 

6.1 Belt Filter Press 

Andritz Belt Filter Presses (BFP), model PP-S 2000, receive thickened waste activated sludge, 
polymer solution and dilution water. The Sludge starts flocculating in the feed pipe and goes through a 
dynamic flocculator which improves the quality of the flocs. The solid/ liquid separation takes places in 
the different separation zones, whose functions are basically distinct. The gravity zone, wedge zone, 
low pressure dewatering zone and S-module press zone are described below: 

• Gravity Zone of BFP: feed and uniform distribution of the sludge takes place; the solid/liquid 
separation is mainly caused by gravity; rows of baffles turn the sludge over and thus improve 
dewatering; released water is drained through the belt. 

• Wedge Zone: it constitutes the first pressure stage and is formed by the converging of the 
upper and lower belts. The available volume is thus reduced and causes a progressive 
pressure increase. Uniform & homogenous transfer of the sludge cake from the gravity zone 
to the wedge zone is ensured by turning of the sludge over on the lower part of the BFP which 
is slightly longer than the upper part. 

• Low pressure dewatering zone: in this zone, the pressure on the sludge cake is increased. 
Sludge pressed between the two belts is dewatered by evacuation of the water through the 
upper belt which applies pressure towards the inner part of the rollers. 

• S-module press zone: in this zone, the cake is subjected to a higher pressure in order to 
obtain the maximum final dryness. Under a preset S tension, both belts and cake pass over 
several rollers whose diameter progressively decreases.  

Wash-water, controlled by a solenoid valve, is used to continuously clean the belt utilising two sets of 
sprays. Each BFP has its own dedicated sludge feed pump, polymer feed pump. There is no 
interconnection for these pumps with other belt presses. 

The belts are made of polyester with coated clipper seam. Each belt is driven by a drive roller 
equipped with a 1.1 kW motor. Each BFP comes with 2 electric motors; both motors will be driven by 
a common Variable Speed Drive (VSD) to ensure they both run at the same speed. 

The filtrate and the washing water from the upper belt are collected in the corresponding filtrate trays 
mounted inside the BFP frame. The filtrate and wash-water from the lower belt are discharged directly 
to the concrete sump below each BFP. The pipes generally used for connections are made of PVC. 

The pressed cake is removed from the filter belts by a wear resistant scraper. A lever ensures 
unstacking for cleaning. 

The belts are cleaned with two washing spray ramps with flat jet nozzles made of brass. 

The washing water shall have a pressure of 8 Bars and solid content less than 500 ppm (i.e. 100% of 
the particles < 500 micron grain size). Cleaning brushes to clean the nozzles are part of the scope of 
supply. These brushes can be operated by a hand wheel while the BFP is in operation. 

The solid/liquid separation takes place in BFP. In BFP zone, the solid/liquid separation is by low 
pressure and the high pressure dewatering processes to achieve the required solids content of 
minimum 12% - 13%. 

The filtrate and the wash water from the belts of BFP No.1 are collected in the BFP No.1 Dewatering 
equipment apron and drained to the existing Manhole No.1 (MNH-1) which is then gravity drained to 
the existing Manhole No.4 (MNH-4). (Refer Dwg. No. 485/5/5/0125-015) 

The filtrate and the wash water from the belts of BFP No.2 are collected in the BFP No.2 Dewatering 
equipment apron and drained to the existing Manhole No.2 (MNH-2) which is then gravity drained to 
the existing Manhole No.4 (MNH-4). (Refer Dwg. No. 485/5/5/0125-016) 

The filtrate and the wash water from the belts of BFP No.3 are collected in the BFP No.3 Dewatering 
equipment apron and drained to the existing Manhole No.3 (MNH-3) which is then gravity drained to 
the existing Manhole No.4 (MNH-4). (Refer Dwg. No. 485/5/5/0125-017) 
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The filtrate and the wash water from Manhole No.4 (MNH-4) are drained to the existing Inlet Works 
Pump station. (Refer Dwg. No. 485/5/5/0125-015) 

There are two Emergency Stop Lanyard switches for each BFP located on each side of the BFP; the 
activation of any of the BFP lanyard switches will result in shutting down of the related BFP. 

Andritz advise the following performance characteristics: 
 

• Andritz 11 rolls BFP (PPS 2000) can produce cake with dryness greater than 18 % with a 
TWAS feed @ 2% dry solids 

• If the VSS are greater than 75%, the dryness of the cake will be reduced by 1% for every 5 
points of Volatile Mass (refer to Table 7.3.1 in the next section) 

• 12% cake dry solids or less will only exist as a result of process malfunction. The Polymer 
batching and dosing system as well the quality of the polymer in use will have to be 
investigated if low performances are noted during operation. 

 

Andritz (BFP manufacturer) recommend the installation of a sludge inline mixer to assist and maintain 
95% capture rate during dewatering operation with low or fluctuating dry solids concentration. The 
inline mixer acts like a shear valve and creates a hydraulic shock in the sludge stream to jump start 
the flocculation process in the sludge pipe work prior to the flocculator. Andritz recommends locating 
the inline mixer 10 meters upstream to the flocculator inlet.  

6.2 Polymer Batching  

The new Polymer Storage and Batching system includes a dry polymer storage silo, a dry polymer 
powder hopper equipped with a screw (powder) feeder, a dissolver cone, a polymer batching and 
ageing tank, a polymer dosing tank shown in Dwg. No. 486/5/5/0125-020.  

The new polymer storage system is designed to store dry polymer powder and the new polymer 
batching system is designed to batch the polymer in a continuous process.  

The dry polymer is delivered to the centre of the wetting cone through screw conveyors via a heated 
transition piece. A low volume of wash water is introduced at the top of the wetting cone to wash the 
sides. The main water flow through the ejector creates significant suction and provides the initial 
mixing energy required ensuring that all of the polymer grains are fully coated and that the polymer 
activation process is started. The resulting water/polymer mix is delivered via a non-return valve to the 
preparation (top) tank where it is gently stirred by a low speed, large diameter stirrer for the required 
maturing time. 

The ejector ensures rapid activation of the dry polymer and limits the formation of “jelly fish’ at the top 
of the batching and ageing tank. 

The minimum preset maturing time is 30 mins, the maximum is 60 mins. Once polymer solution is 
mature, the dump valve, located on the side of the polymer batching tank, opens and the batch of 
polymer solution is transferred by gravity to the Polymer Dosing Tank.  

The polymer batching operation is fully automated and controlled by Prominent (vendor) control 
panel. The vendor control panel controls the bulk polymer storage silo, screw feeder, dissolver cone, 
water inlet, polymer batching levels, dump valve and polymer dosing tanks levels. 

The local control panel provides local control to operate electrical equipment in local mode and 
remote control to SCADA in remote manual. The vendor control panel is fitted with a Siemens S2-700 
PLC and is communicating with the GE Fanuc PLC 6 (GE Rx3i) via Profibus. 

 

6.3 Polymer Dosing 

A common feed pipe connects the polymer dosing tank to three polymer dosing pumps. Each BFP 
has its own dedicated poly dosing pump and feed pipe. No pipe work interconnections are provided 
between each of the BFP polymer feed pumps. Refer to Dwg. No.486/5/5/0125-021 
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The Polymer dosing equipment comprises of three identical, VSD controlled helical rotor dosing 
pumps, pipe-works, instrumentation, valves, fittings and connections mounted on skids (duty 1, duty 2 
and duty 3, no standby).  

Each pump has a dedicated VSD starter and a Local Control Station (LCS), the VSD starter is wall 
mounted in the switch room and the LCS is wall mounted next to the pump. 

The diluted polymer is pumped to the polymer injection points located in the sludge line. Wash water 
can be added to the diluted polymer solution and mixed through an inline mixer prior to the first 
injection point. Two polymer liquid injections are available on the sludge line; the first injection point is 
located 10 metres upstream to the flocculator inlet and consists of a circular ring with four injection 
points located on the suction of the sludge inline mixer. The second injection point is located on the 
flocculator inlet and consists of one single tapping point. 

Sludge pipe lengths between each BFP inlet and their respective sludge feed pump discharge varies 
due to configuration of the belt filter press area. As a result, all sludge inline mixers are installed at 
equal distance from the discharge of the sludge feed pumps in the polymer dosing area. Provisions 
have been made on the sludge piping to relocate the sludge inline mixer 10 meters upstream to the 
flocculator inlet if the commissioning results are not satisfactorily in order to fully comply with the 
manufacturer recommendations. 

6.4 Wash water booster pumps 

There are 4 (four) wash water booster pumps installed on a skid in the existing polymer dosing 
building in Gibson Island STP. The suction of the wash water pump skid is connected to an existing 
service water connection (TP14 refer to Dwg. No. 486/5/5/0125-011). Each BFP is connected to a 
common wash water manifold and supplied with a minimum of 12 m3/hr of wash water at 8 bar to 
clean the belt.  

The wash water common discharge manifold also supplies water to three high pressure hoses in the 
Sludge Dewatering building (two in the Belt Filter Presses area and one in the Polymer Dosing area) 
and three dilution water connections (one per polymer pump). The wash water common discharge 
manifold is also connected to the inlet of the polymer batching system and can supply wash water 
instead of potable water to the batching plant if required. 

The wash water booster pumps common discharge manifold is connected to one water filter (supplied 
with a by-pass) to remove any particles from the system and prevent future maintenance issues and 
damage to the equipment in operation. 

The operation of wash water booster pump station requires the pump station to be “enabled” on the 
SCADA system prior to system start-up. 

 

6.5 Wash water filter 

One wash water filter is installed and ensures filtered wash water is supplied to all equipment located 
downstream. 

The wash water filter, equipped with a bypass and a y-strainer, is located on the discharge of the 
wash water booster pump station. The wash water filter and by-pass y-strainer are designed to 
operate up to 16 bar. The wash water filter is equipped with an electric motor to control the scanning 
and cleaning operation inside the filter. The wash water filter cleans itself automatically without 
interrupting the supply of water. 

The cleaning cycle is based on high pressure drop across the filter or timer. The filter backwashing 
operation is controlled by a standalone vendor control station. The Vendor control station is 
connected to Scada via physical I/Os (Hard wired – 2 Inputs / 2 Outputs). The flushing water line is 
fitted with a diaphragm valve to limit the pressure drop during the cleaning cycle and is connected to 
the closest drain point, DP03, (TP16 refer to Dwg. No. 486/5/5/0125-011). 

6.6 Dilution water 
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The wash water booster pump station also provides wash water to dilute the polymer solution on the 
discharge of the polymer dosing pumps. A pressure reducing valve, a diaphragm valve and a 
rotameter are provided to manually adjust the dilution water flow on site during BFP operation. Each 
dilution water line is fitted with a manual ball valve and a solenoid valve. There is an option on 
SCADA to enable or disable the dilution water lines (solenoid) on start-up of the system. Typically, the 
“disable” option is selected, as the existing BFP has been found to operate better without the addition 
of dilution water on start-up of the system. Each BFP has its own dedicated dilution water supply pipe 
work. 

 

6.7 Sludge feed pumps 

The sludge feed pumps are helical rotor type and located inside the polymer dosing area. They pump 
TWAS from the sludge balancing tank to each BFP. Each BFP has its own dedicated sludge feed 
pump, with no interconnections provided, and supplies 31.0m3/hr per BFP. The pumps are designed 
for maximum capacity of 120% of max BFP capacity (37.2 m3/hr). 

Each sludge feed pump is skid mounted and fitted with a pressure relief valve to limit any pressure 
build up in the pump to limit spillage and pump damage. The pressure relief valve is fitted with a lever 
indicator connected to SCADA. The discharge of the pressure relief valve is connected to the suction 
of the pump to automatically stop the pump in the case of a high pressure event. 

A flow meter is installed on the discharge of each sludge feed line to monitor the flow and control the 
speed of the pump. In the case of a low flow event, the pump will be stopped and a fault raised on 
SCADA. 

Each Sludge feed pump has a dedicated wall mounted VSD located in the switch room and wall 
mounted Local Control Station located next to the pump 

6.8 Overhead crane 

The overhead crane is designed by Demag and installed to maintain and access each BFP during 
routine operations. The down shop crane rails are supported of the rafters by a proprietary system 
(Demag KBK System). The crane has a rated capacity of 500 kg SWL complete with electric hoist, 
down and cross shop electric drives. The drives are controlled by a push button pendant hard wired to 
the bridge, the hoist is radio controlled 

The single girder KBK-II crane beam operates on 20.5 m long KBK-II runway track spaced by 6.125 m 
centres span. Three electric friction drive units allow the complete crane to be motorised in all travel 
direction (N-S-E-W) together with hoisting. 

The travel speed is between 7 and 27 meters per minutes (m/min). 

The crane is used to remove the smaller rollers located in the BFP S-module press zone and to 
refurbish bearings and others ancillary items. The heaviest BFP roller is 1000 kgs (larger diameter) 
and shall not be removed with the 500kg Demag crane on site. If maintenance is required on the 
heaviest roller, the entire BFP shall be put on temporary rollers, removed from site and transported to 
a suitable facility where maintenance operations and repairs can be undertaken. 

It is recommended to remove the entire BFP from site and to perform all maintenance operations at 
the same time in a suitable workshop. The BFP room is not a suitable work environment for extended 
period of time due to potential presence of pathogens in aerosols from the BFPs operating nearby. 

The crane shall only be used in case of emergency, to perform quick repairs and to assist operators 
with heavy equipment. 

 

6.9 Temporary Polymer Dosing System 

A temporary polymer feed system was required to allow the decommissioning of the existing polymer 
batching and storage system, whilst existing BFP No.1 and No.2 continue to operate. 
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The temporary polymer dosing system was composed of a Mono progressive cavity pump, a static 
mixer and a control box mounted on a skid. Liquid polymer was dosed via the pump to the inlet of a 
static mixer. The static mixer mix and activate the polymer solution which then flows to the process 
dose points. A dilution water connection was provided on the inlet of the static mixer to dilute the 
concentrated polymer if required. 

The temporary polymer dosing system flow was controlled by the existing PLC. The Start/Stop 
command was connected to a spare Digital Output and spare 240 VAC relay in the existing PLC. The 
speed of the pump can be varied via a spare Analogue Output.  

The temporary polymer dosing system was not fitted with a dedicated LCS and was removed from 
site as soon as the new Prominent Polymer dosing system was commissioned. 
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7. PROCESS 

7.1 Introduction 

The Sludge Dewatering system removes solids from the existing Bioreactors at a rate that ensures 
that the Bioreactors operate within the desired range of Mixed Liquor Suspended Solids (MLSS) and 
sludge age.  

Waste Activated Sludge is drawn off the bottom of the two existing Picket Fence Thickener Tanks and 
pumped via the existing TWAS pumps to the existing Sludge Balance Tank located next to the 
dewatering building, in the South – West corner of Gibson Island STP. Scum from the surface of the 
existing Bioreactors is also harvested and pumped via the Scum Pumps to the existing Sludge 
Balance Tank.  

The Sludge Balancing Tank is equipped with four multitrode level sensors (LowLow, Low, High, and 
HighHigh). The Sludge Balancing Tank is automatically refilled by the TWAS pumps (one per Picket 
Fence Thickener) located next to the main Gibson Island WRP office building when the level is low.  

All supply pumps stop if the high level is reached in the Sludge Balancing Tank. The Sludge 
Balancing Tank is 2.44 m diameter and has a total volume of 8.416 m3 (TWL 6.25 – tank floor RL 
4.45). The Sludge Balancing Tank useful volume is 2.805 m3 during normal operation (TWL 5.65 – 
tank floor RL 4.45).  

The sludge flows by gravity to the sludge feed pumps and is then pumped to the BFP. Diluted 
polymer is injected to the sludge stream to flocculate solids before the mechanical dewatering process 
takes place through the BFPs.  

Dry polymer is stored on site, in a silo, then transferred and mixed with water in a batching tank. The 
diluted polymer solution strength can be selected between 0.2 to 0.4% (0.1 % = 1 kg/kL water) and 
the ageing time can be selected between 30 to 60 mins. 30 minutes maturing time is the minimum 
acceptable time required by QUU to produce an effective polymer solution. 

The coagulated sludge pours on to the top of the belts, and is captured by the top belt. The sludge is 
then dewatered by squeezing it between the two belts, and increasing the pressure as it passes 
around each roller. Finally, the dewatered “cake” is scraped off the belt and it falls on to the sludge 
collection conveyor. 

See QUU PID drawings 486/5/5/0125-004 up to 486/5/5/0125-022 

 

7.2 Mass / Flow basis design 

The process flow diagram (Dwg. No. 486/5/5/0125-004) indicates the flow connections between all 
equipment involved in the dewatering process in Gibson Island STP. 

The Total Solids (TS) contents of sludge are used in the design of wastewater treatment facilities. 
Total Suspended Solids (TSS), including the volatile fraction (VSS), are commonly monitored to 
evaluate the degree of pollution in wastewaters and serve as a key process control parameter for 
wastewater treatment operation.  

• VSS is reported as a percentage of TSS, rather than as mg/l in this report 

• Sludge solids are reported in percentage solids as dry weight (1 % dry solids is approximately 
10,000 mg/L). 

The process design is based on a solid capture rate of 95 % and a Volatile Suspended Solids (VSS) 
concentration between 65% and 85 % of Total Suspended Solids (TSS), the average has been 
established by QUU and is equal to 77% of TSS. 
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Mass / flow balances represent two dewatering operating conditions listed in the table 7.2 

 

Operating 
conditions 

Sludge flow % Dry Solids Refer to Drawing No. 

1 31 kL/hr 1.5 486/5/5/0125-007 

2 24 kL/hr 2 486/5/5/0125-008 

Table 7.2 Mass/ flow balances 

7.3 Belt Filter Press 

The dewatering system is designed to handle a maximum flow of 31kL/hr of Thickened Waste 
Activated Sludge (TWAS @ 1.5 % dry solids) per belt filter press. A maximum of 93 kL/hr of TWAS 
(@ 1.5 % dry solids) can be processed with three BFP on duty. Refer to Dwg. No. 486/5/5/0125-007 
and Dwg. No. 486/5/5/0125-008 for more details. 

The dewatering system is designed to handle a maximum mass of 456 kg/hr of dewatered Sludge 
(TWAS @ 2 % dry solids) per belt filter press. A maximum of 1368 kg/hr of dewatered Sludge (TWAS 
@ 2 % dry solids) can be processed with three BFP on duty. Refer to Dwg. No. 486/5/5/0125-007 and 
Dwg. No. 486/5/5/0125-008 for more details. 

 
The Belt Presses can run continuously. This assumes that we can control the input of consistent 
sludge and correct polymer dosing during operation. Andritz recommends scheduling routine 
maintenance/cleaning operations to check the machinery for any visible damage or defects at least 
once per shift during continuous operation. During normal operation, BFPs are operating during the 
day time. 

The polymer dose rate is less than or equal to 8 kg (dry polymer) per T/DS (Tons / dry solids) at 95% 
solids capture rate and 12% cake dry solids content. Andritz recommends a polymer dose rate 
between 6-8 kg per T/DS during normal operation. Andritz advised that the polymer dosing rate 
increases by 1 kg/ (T/DS) every 5 points (%) of volatile concentration. 

 

Table 7.3.1 represents the process operating range. The operating range and theoretical cake dry 
solids content is highlighted in green. Table 7.3.1 is provided for information only; commissioning will 
determine the final performance of the BFP 

 

Table: 7.3.1: Process operating range 
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A Sludge dewatering mass balance snap shot is provided in Table 7.3.2. More mass balance detail 
information is provided in the following drawings: 

• 31m3/hr@1.5% mass & flow balance schedule (Refer Dwg. No. 486/5/5/0125-007) 

• 24m3/hr@2% mass & flow balance schedule (Refer Dwg. No. 486/5/5/0125-008) 
 

 

Parameters per BFP Units Operating 
Condition 1 

Operating 
Condition 2 

TWAS & Scum Incoming flow m3/hr 31 24 

MLSS concentration mg/L 15,000 20,000 

Number of units in operation Qty 3 3 

Filtrate L/s 12.44 10.46 

Expected cake concentration % >12 >12 

Polymer dosing requirements kg/t DS <8.0 <8.0 

Nominal dewatered cake volume kg/hr 441.75 456 

Table 7.3.2 Sludge Dewatering Requirements 

 

7.4 Polymer Batching and Dosing 

This section describes the selection criteria and variables that influenced the selection of the polymer 
batching and ageing system. A summary table is provided in Dwg. No. 486/5/5/0125-010. 

 

7.4.1 Bulk polymer storage silo 

The bulk polymer storage silo is designed to store dry polymer on site, and to limit the number of 
refills. The hopper has a volume of 5m3 and can store 3,750 kg of dry polymer on site. The storage 
capacity in days depends on the polymer usage per hour / per BFP, the volume of the hopper and the 
number of operating hours per days.  

The number of hours of operation per day has been determined from the multiple dewatering 
configurations: 

 

o Maximum operating configuration of three duties BFP, 24 hrs /day, 7 day /week 

o Routine operating configuration of three duties BFP, 14 hrs /day, 6 day /week  

o Routine operating configuration of two duties BFP, 18 hrs /day, 7 day /week  

 

Table 7.4.1.1 reflects the number of duty operating hours per day per configurations, routine operating 
configuration operates 36 hrs per day and maximum operating configuration operates 72 hrs per day  

 

No. BFPs in operation Hrs/day days/wk Hrs/wk Duty Hrs/day 

3 (Routine) 14 6 252 36 

2 (Routine) 18 7 252 36 

3 (Maximum) 24 7 504 72 

Table 7.4.1.1 Duty hrs / day 
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The number of days of storage available also depends on the operating conditions listed below: 

o Operating condition 1 : 31kL/hr @ 1.5 % dry solids 

o Operating condition 2 : 24kL/hr @ 2% dry solids 

o BFP polymer dose rate recommended by Andritz (Manufacturer): 6-8 kg / T dry Solids 

 

Table 7.4.1.2 represents the number of days of dry polymer storage available during routine 
operation in both operating conditions 1 and 2, using the polymer dose rate recommended by 
Andritz. 

 

Routine Operation Units Operating Condition 1 Operating Condition 2 
No. BFP in operation Qty 3 3 3 3 3 3 

Sludge flow rate per BFP m3/hr 31 31 31 24 24 24 

 Dry solids Concentration % % w/w 0.015 0.015 0.015 0.020 0.020 0.020 

Dry solids per BFP T dry solids /hr 0.465 0.465 0.465 0.480 0.480 0.480 
BFP Polymer dose rate (kg / T 

DS) 
Kg /  T dry 

solids 8 7 6 8 7 6 

Polymer dose rate per BFP kg/hr 3.720 3.255 2.790 3.840 3.360 2.880 

Operating hours (All duties BFP) Hrs/day 36 36 36 36 36 36 

Hopper Volume m3   5 5 5 5 5 5 

Polymer Storage Weight  kg 3750 3750 3750 3750 3750 3750 

Days of Storage available days 28 32 37 27 31 36 

Table 7.4.1.2 days of storage @ 36 hrs / day 

 

A minimum of 27 days and a maximum of 37 days of storage are available during routine operation 
with a 5 m3 bulk polymer storage silo.  

 

Table 7.4.1.3 represents the number of days of dry polymer storage available during MAXIMUM 
operation in both operating conditions 1 and 2 and across the BFP polymer dose rate recommended 
by Andritz. 

 

Maximum Operation Units Operating Condition 1 Operating Condition 2 
No. BFP in operation Qty 3 3 3 3 3 3 

Sludge flow rate per BFP m3/hr 31 31 31 24 24 24 

 Dry solids Concentration % % w/w 0.015 0.015 0.015 0.020 0.020 0.020 

Dry solids per BFP T dry solids /hr 0.465 0.465 0.465 0.480 0.480 0.480 
BFP Polymer dose rate (kg / T 

DS) 
Kg /  T dry 

solids 8 7 6 8 7 6 

Polymer dose rate per BFP kg/hr 3.720 3.255 2.790 3.840 3.360 2.880 

Operating hours (All duties BFP) Hrs/day 72 72 72 72 72 72 

Hopper Volume m3   5 5 5 5 5 5 

Polymer Storage Weight  kg 3750 3750 3750 3750 3750 3750 

Table 7.4.1.3 days of storage @ 72 hrs / day 
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A minimum of 14 days and a maximum of 19 days of storage are available during maximum BFP 
operation with a 5 m3 bulk polymer storage silo 

 

However, please note that the recommendation from certain BFP suppliers (viz. Magytec) is that only 
14 days powdered polymer storage should be considered as the risk of caking and polymer being 
affected by moisture increases beyond the 14 days storage.  

As a consideration over the longer term, the operators and QUU have accepted slightly less than 
previously required storage capacity (3750 kg instead of 4000kgs) to maintain a minimum14 day 
delivery cycle under maximum operation. 

 

7.4.2 Polymer design variables 

The process design of the polymer batching and dosing equipment is a function of multiple variables. 

Main parameters and their dependants are listed in table 7.4.2.1 

 

Parameters Units Dependant Units 

dosing time (section 8.4.3) min 

Feeder capacity kg/min 

Concentration (0.1 % = 1 kg/kL) kg/kL 

Batching tank volume kL 

Inlet water time (section 8.4.3) min 
Potable water flow kL/hr 

Batching tank volume kL 

Time complete batch  
(section 8.4.4) 

min 
Maturing time min 

Inlet water time min 

Polymer dose rate kg/batch 
Concentration (0.1 % = 1 kg/kL) kg/kL 

Batching tank volume kL 

Maximum Prominent capacity 
(polymer  dose rate)  

(section 8.4.5) 
kg/hr 

Time complete batch min 

Polymer kg/ batch kg/batch 

Dry solids per BFP 
T dry solids 

/hr 
Sludge flow rate per BFP m3/hr 

 Dry solids Concentration % % w/w 

Dry solids Total 
T dry solids 

/hr 
No. BFP in operation Qty 

Dry solids per BFP T dry solids /hr 

Polymer dose rate per BFP 
(section 8.4.5) 

kg/hr 
Dry solids per BFP T dry solids /hr 

BFP Polymer dose rate (kg / T 
DS) 

Kg /  T dry 
solids 

Polymer dose rate (kg/hr) Total  kg/hr 
Polymer dose rate per BFP kg/hr 

No. BFP in operation Qty 

Maximum system capacity 
(section 8.4.4) m3/hr 

Maximum Prominent capacity 
(polymer  dose rate) 

kg/hr 

Concentration (0.1 % = 1 kg/kL) kg/kL 

Table 7.4.2.1 Parameters and dependants 
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7.4.3 Polymer dosing time and inlet water time 

The dosing time is a function of the screw feeder capacity, the volume of the batching tank and the 
desired final batching concentration. The dosing time has little impact on the overall design because it 
has been selected to always be less than the time to fill the tank.  

It will take between 4.91 mins and 9.82 mins to dose the required amount of dry polymer to the 
batching tank (concentration target 0.2% to 0.4%). 

 

Table 7.4.3.1 dosing time 

The time to fill the tank is a function of the incoming flow and the batching tank volume. The inlet 
water time is not subject to the dewatering configurations and operating conditions highlighted in 
section 7.4.1, as a result, it remains constant during routine and maximum operation.  

• It takes 21.6 mins (Inlet water time) to fill 4.32m3 of water with an incoming flow of 12 m3/hr 

 

The inlet water fills the batching and ageing tank up to its low level prior to dose any dry polymer. The 
filling continues and the polymer is dosed to the inlet cone and diluted to the inlet water for a 
maximum period of 9.82 mins. The inlet water flow is stopped when the batching and ageing tank is 
full (fill time = 21.6 mins). 

7.4.4 Polymer dosing capacity 

The time to complete a batch is a function of the maturing time and the inlet water time. The minimum 
amount of time required to age the polymer is 30 mins in the batching and ageing tank. As a result, it 
will take a minimum of 51.60 mins (30 mins + 21.6 mins) to batch and age 4.32 m3 of polymer. The 
time to complete a batch is not subject to the dewatering configurations and operating conditions 
highlighted in section 7.4.1. As a result, it remains constant during routine and maximum operation. 

The polymer dosing pump maximum capacity is directly linked to the batching and ageing tank 
volume and the time to complete a batch, and as a result, the maximum polymer tank dosing flow rate 
is 5.02 m3/hr per tank, which is equal to 1674.19 l/hr per pump (3 dosing pumps can operate at the 
same time) 

 

7.4.5 Polymer batching concentration and Polyrex Maximum capacity 

The polymer batching concentration can be set between 0.2% and 0.4% via the Vendor panel Human 
Machine Interface (HMI) or SCADA. The selected concentration affects the quantity of polymer (kg) 
dosed to the sludge feed. The polymer dose rate per batch is a function of the batching tank volume 
and the selected batching concentration  

The maximum capacity (dose rate) of the selected Prominent system is a function of the time to 
complete a batch and the polymer dose rate per batch. The maximum capacity (dose rate kg/hr) of 
the selected Prominent Polyrex represents the capacity of the polymer dosing system at selected 
batching concentrations. 

Details of the maximum capacity (dose rate) of the selected Prominent Polyrex at different batching 
concentration is listed in Table 7.4.5.1 
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Table 7.4.5.1 Maximum capacity (kg/hr) 

7.4.6 Polymer batching operating range 

Multiple operating configurations are possible. Refer to section 2.2.1 for more detailed information. 
Furthermore, polymer batching concentration and BFP polymer dose rates could vary during routine 
and maximum operation. As a result, it is important to define the limits of the selected polymer 
batching equipment. 

If the polymer dose rate (kg/ T DS) required by the BFP in operation is greater than the maximum 
capacity (dose rate kg/ T DS) of the polymer dosing system, the selected configuration will not have 
sufficient capacity to deliver the right amount of polymer and shall be required to be modified by the 
operator on site. All dewatering configurations and operating conditions are highlighted in table 
7.4.6.1 and 7.4.6.2. The unavailable configurations are highlighted in “bold red” 

 

Decision details 

 

In Table 7.4.6.1, 7.4.6.2, 7.4.6.3 and 7.4.6.4 the Maximum BFP Poly dose rate available by the 
Prominent System (kg/ T DS) is compared to the Targeted 

• Maximum BFP Poly dose rate available by the Prominent System (kg/ T DS) is greater 
than the Targeted 

• Maximum BFP Poly dose rate available by the Prominent System (kg/ T DS) is less 
than the Targeted 

 

Calculation details 

 

The Maximum BFP Poly dose rate available by the Prominent System (kg/ T DS) is the result of the 
following calculation: 

 

Maximum BFP Poly dose rate available by the Prominent System (kg/ T DS)  

Equal 

7.4.5) 

Divided by 
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QUU specification 

 

QUU specification includes the following requirement; refer to section 2.2.2 for more details.  

• Ability to supply 120% of BFPs polymer demand at maximum solids load, maximum polymer 
dose and minimum batching concentration  

o 120% BFP polymer demand (9.6 (8+120%) / 8.4 (7+120%) / 7.2 (7+120%)) 

o Maximum polymer dose (refer to light green row)  

o Minimum batching concentration = 0.2% 

Table 7.4.6.3 and 7.4.6.4 highlight the available and unavailable configurations under the above 
conditions. The unavailable configurations are highlighted in “bold red”.  

 

Only one configuration is available when all three BFP are operating at the same time (maximum and 
routine configuration) 

The selected Prominent system is able to meet all configurations (operating conditions 1 and 2) if a 
maximum of two BFPs are operating at once (routine configuration) 
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Table 7.4.6.1 Polymer equipment capacities - Operating condition 1 

 

Table 7.4.6.2 Polymer equipment capacities - Operating condition 2 
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Table 7.4.6.3 120% BFP Polymer equipment capacities – 3 BFPs in operation 

 
 

Table 7.4.6.4 120% BFP Polymer equipment capacities – 2 BFPs in operation 
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7.5 Wash water 

A package system consisting of four variable speed pumps (3 duties, 1 stand-by) is sized to cover the 
full range of foreseeable flows. A motorised self cleaning mesh filter (Amiad) rated to 300microns is 
provided on the combined pump discharge to prevent blocking of the BFP’s spray nozzles located 
downstream. 

The suction of the wash water booster pump skid is connected to the plant wide service water 
distribution network. The discharge pipe work is connected to the following equipment 

• 3 x BFP wash water line to clean the BFP belts 

• 3x service hoses 

• 3 x dilution water connection to dilute the polymer solution 

• 1 x polymer batching  

 

7.5.1 Polymer Batching 

The polymer batching system is connected to two sources of water supply: potable and/or wash 
water. The water supply selection is manual and the potable water is used during normal batching 
operating and shall provide a minimum flow of 12 m3/hr at minimum 350 kPa, the maximum system 
inlet pressure is 600 kPa (from Prominent). 

The polymer batching system includes several valves and one ejector. In determining the hydraulic 
capacity, we have determined the system resistance coefficient “K” value of the entire batching 
system by using the following formula 

 

H = k x Q^2 
 

H= 350 kPa  Q = 12m3/hr  k = 2.43 

 

Using the above formula, at maximum pressure (600 kPa), the maximum flow to the batching system 
has been determined at 15.71 m3/hr. 

7.5.2 Dilution water 

One dilution line is provided per polymer dosing pump in the polymer dosing area. The purpose of the 
dilution water is to reduce the viscosity of the batched polymer in order to improve the flocculation 
process in the sludge feed line. 

A complete dilution water summary table is provided; please refer to Dwg. No. 486/5/5/0125-012 

Dilution water flow and pressure is set manually on site via a pressure reducing valve, a diaphragm 
valve and a rotameter. The addition of water to batched polymer will reduce the final solution strength 
and liquid viscosity. The polymer dosing pumps are controlled by VSDs which means that the polymer 
dose rate can vary during dewatering operation to meet the BFP requirements. The dilution water is 
fixed during dewatering operation, and as a result the final solution strength will vary during 
dewatering operation. 

The pressure reducing valve is direct acting, single seated, piston controlled and spring regulated. It is 
controlling the downstream pressure and is not affected by any variations of the upstream pressure. 
The downstream pressure is directed to the piston, which causes the valve to modulate the flow to 
achieve a regulated output pressure. The dilution water flow is site adjustable via the diaphragm 
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valve. The instantaneous dilution water flow can be read on the rotameter located downstream to the 
valve. 

 

Table 7.5.2.1 reflects the dilution water impact on the final solution strength at different polymer pump 
speeds and different batching concentration. The dilution water flow design and operating range is set 
at between 0.0 m3/hr and 3.78 m3/hr. 
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Table 7.5.2.1 Fixed dilution water Vs. Final solution strength & Variable pump speed. 
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Table 7.5.2.2 reflects the dilution water impact on the final solution strength at different polymer pump speeds and different batching concentration. The 
dilution water design and operating range is set between 0.0 m3/hr and 3.78 m3/hr. 

 

 

Table 7.5.2.2 Final solution concentration Vs. Dilution water @ polymer pump full speed 
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7.5.3 Wash water filter 

The selected wash water filter is designed to be installed on the discharge of the wash water booster 
pump skid. The filter is an automatic filter, with a self-cleaning mechanism driven by an electric motor 
The water enters through the inlet pipe into the coarse screen from outside in, and through the fine 
screen from inside out. The "filtration cake" accumulates on the fine screen surface and creates head 
loss to develop. The coarse screen is designed to protect the cleaning mechanism from large dirt 
particles. 
 
The Amiad SAF-1500 initiates the self-cleaning process when either the pressure differential across 
the screen reaches a pre-set value or the flush timer reaches its preset timed interval. The fine screen 
filter element is cleaned by the suction scanner, which rotates in a spiral movement while removing 
the filtration cake from the screen, and expels it out through the exhaust valve. 
 
The Amiad SAF-1500 is equipped with a 300 Micron Stainless Steel Weave Wire Screen basket with 
a ball valve for exhaust throttle (not spring loaded nozzles). The wash water filter is rated to 16 bars 
and the filtered water continues to flow downstream during the 20 seconds self-cleaning process. 

Table 7.5.3 summarises the Amiad SAF1500 filter 
. 

SAF 1500 By pass Filter 

Min working pressure (bar) 1.5 N/A 

Max working pressure (bar) 16 16 

Mesh size (microns) 300 300 

Filter inlet / outlet 100mm 100mm 

Clean Filter Pressure Loss (bar) 0.05 N/A 

Flushing Flow rate (m3/hr) 4 N/A 

Backwash cycle time (sec) 15 N/A 

Material of Construction Carbon Steel Carbon Steel 
Table 7.5.3 Amiad SAF 1500 

Details about the maximum permissible flow through the wash water filter is given in section 10.9.8 

 

7.5.4 Wash water requirement 

Table 7.5.4 summarises the design wash water flow requirement in Gibson Island STP dewatering 
building. 

 

Description 
Duty flow 
per unit 

Max flow 
per unit No. unit Total Max flow 

Nature 
m3/hr m3/hr Item m3/hr l/s 

Polymer Batching 12 15.17 1 15.17 4.214 Optional  

BFP  12 12 3 36 10.000 Continuous 

Dilution water 2 3.78 3 11.34 3.150 Optional  

Service hose (1 at a time) 3.6 3.6 1 3.6 1.000 Optional  

Wash water filter flushing Intermittent 
Total  19.475 

Table 7.5.4 Wash water flow requirements 
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7.6 Existing Sludge Conveyors 

 

The dewatered cake from both BFP trains is collected by a single fixed speed horizontal belt conveyor 
(existing).  This conveyor discharges into an inclined screw conveyor (existing) with motorised slewing 
ability, which directs the cake to two out loading bins (existing).  During normal operation, the slewing 
conveyor sweeps back and forth continuously between two positions to ensure complete use of out 
loading bin’s capacities. .  

The operation of both the horizontal conveyor and inclined slewing conveyor is automated and 
interlocked with the BFP.  A level sensor is positioned above the out loading bin to stop/prevent 
sludge wasting if the bin is full. 

No modifications will be performed to the existing sludge conveyors and sludge holding bins as part of 
this project. A stainless steel chute will be provided to ensure the dry cake falls form the BFP 
discharge onto the horizontal conveyors. 

 

7.7 Temporary Polymer Dosing System 

 

The temporary polymer dosing system pumps the liquid polymer from an IBC/tote box and dose the 
concentrated polymer into the inlet of a static mixer where it is mixed with incoming dilution water. The 
polymer solution then flows to existing polymer dosing points. The temporary polymer system is stand 
alone and can operate automatically to suit the dewatering needs. 
Temporary Polymer system EZ24 Compact 
No. of polymer dosing pumps 1 (duty only) 
Liquid polymer density 920-1080 kg/m3 
Liquid polymer concentration  40% - 65% w/v 
Liquid Polymer Viscosity 300 – 500 cps normal (2000 cps max) 
Operating configuration The temporary polymer dosing system is designed to 

replace the permanent polymer preparation and 
dosing system is in place during construction. 
 
This system will take liquid polymer from an IBC or 
tote, the level of the liquid is to be monitored by an 
operator during operation. A make up level switch is 
provided to protect the pump from running dry. 
 

Flow rate per dosing feed pump 3.84-23.04 l/hr duty, maximum 24 L/hr each 
Minimum pump turndown of 5:1 

Dilution water type Service water (Treated Effluent) 
Dilution water flow-rate Maximum 3,000 L/hour each 
Diluted polymer concentration 0.08 to 0.8 % w/w 
Equipment manufacturer NALCO Pol-E-Z or other approved equivalent brand. 
Liquid Polymer details SNF – EM640CT 
Neat Polymer Inlet Connection 25-50 BSP Male 
Solution Outlet Connection 25 BSP Male 
Water Inlet Connection 25 BSP Male 
Calibration Cylinder Capacity 500 ml 
Dimensions 1000 x 350 x 900 H 
Approximate weight 40 kg 

Table 7.7.1 Temporary polymer characteristic. 

 

The temporary polymer dosing system is fully controlled by the existing PLC. The Start/Stop 
command is connected to a spare Digital Output and spare 240 VAC relay in the existing PLC. The 
speed of the pump can be varied via a spare Analogue Output.  
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Note 4mmA = 5Hz and 20mmA=50 Hz. 

The temporary polymer dosing VSD stops if the following conditions are met: 

• No dilution water flow 

• No Start/Stop signal from dewatering MCC 

• Manually by the keypad 

• Low liquid polymer level 

 

Fig 7.7.2 Temporary polymer P&ID 

The temporary polymer dosing system is fitted with a make-up level switch (24VDC) designed to stop 
the dosing pump in case of low liquid polymer level. The make-up level switch is connected and part 
of the temporary polymer dosing system control box. 

The sludge feed rate (variable), sludge solid concentration (operator input), required poly dosing rate 
(operator input), and polymer batch concentration (operator input) influence the liquid polymer dosing 
pump speed. The liquid polymer dosing pump will increase its speed if the sludge feed rate increase 
and vice versa.  

The dilution water is connected to the potable water supply. The dilution water flow is manually 
controlled by a diaphragm valve located upstream to the static mixer. 

The temporary polymer control box automatically opens the dilution water solenoid valve when the 
pump is required to start. The dilution water is automatically turned off when the liquid polymer dosing 
pump stops. 

The discharge line of the temporary polymer system is connected to two discharge lines, one per 
BFP. Each line is fitted with a manual diaphragm valve (one way valve) and a solenoid designed to 
balance the flow of diluted polymer to each sludge stream if required. Theses valves require manual 
adjustment by QUU operator during start up of each BFP.  

The maximum liquid polymer consumption is about 8 L/hr/BFP in operation, if we assuming that each 
BFP will operate 18 hrs / day as per the contract requirements (Duty/Duty/Standby operation) – 7 
days / week, a total of 288 L/day is required to operate 2 BFPs. 

The temporary polymer dosing system was decommissioned as soon as the new Prominent polymer 
dosing system was commissioned. 
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8. CIVIL  

8.1 Introduction 

This section sets out specific site constraints and provides some details about the site survey 
performed on site. 

 

8.2 Site Constraints 

8.2.1 Plant layout 

The plant is located at 188 Paringa Road, Murrarie, QLD 4172. The dewatering building is located in 
the south –west corner of Gibson Island STP. The construction will be carried out within the site 
boundary of the Gibson Island STP, area which is owned by QUU. 

Structures at Gibson Island STP and the existing treatment facilities are not affected by the sludge 
replacement work. Main structures, accesses and overall layout will not be modified or altered during 
the construction phase. Minor structural modifications will take place inside the dewatering building, 
for more details; refer to “Section 5 Plant Performance During Construction 

8.2.2 Flood level 

Gibson Island sludge replacement work doesn’t require the construction of additional facilities and 
most of the work is to be performed within the existing dewatering building. As a result, the Q100 
flood level has not been determined as part of this project. The existing building RL’s are deemed to 
be satisfactory and to comply with QUU flood level requirements. 

 

8.3 Survey 

A site survey of the existing dewatering building site was undertaken by Tenix. The survey is 
incorporated to the drawing register; refer to drawing No. 486/5/5/0125-030 
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9. STRUCTURAL 

9.1 Introduction 

This section sets out the constraints, assumptions and rationale of the structural design and details 
the building structure investigations carried out to date. 

 

9.2 Building structure and crane assessment 

The existing building contains an overhead crane supported from the existing portal frames with a 
lifting capacity of 500 Kg SWL.  The down shop crane rails are supported of the rafters by a 
proprietary system similar to Demag KBK System. 

From enquiries, and a site inspection, the crane and building appear to have performed satisfactorily, 
for the intended purpose, over the life of the assets to date.   

There is evidence, as witnessed in the photos in Appendix 9.2, that there is a lack of maintenance of 
the building resulting in some degradation as witnessed by the rust on the structure, roof/flashing  
leaks causing damage to the ceiling and possibly some rusting of the roof around and adjacent to 
penetrations. 

Further investigations are required to assess and measure the remaining coating thickness, 
preparation of a scope and specification document for the work required to restore the deteriorating 
elements. 

The proposed replacement crane is a Demag KBK crane with a similar rated capacity of 500 Kg SWL 
complete with electric hoist and down and cross shop electric drives. 

The crane will be used intermittently for maintenance works; with the hoist, the crane, crane beams 
and down shop rails all being designed and certified by the vendor and tested by the vendor during 
commissioning. 

As the rated SWL of the replacement crane does not differ from the existing crane, there is no 
additional load of any significance imposed on the structure and as such the existing structure is 
adequate. 

Based on the inspection of the existing slab and its performance over the life of the project to date, 
there should be no issue with the imposed loads from the vehicles used to transport the belt filter 
presses into their final location.  It is assumed that the equipment will be transported on “road legal” 
vehicles and hence the imposed axle loads will be no worse than that permitted on the public road 
network.  Any crane used to lift equipment off transport vehicles will need adequate dunnage to 
distribute the “out rigger” loads. 

 

9.3 Belt Filter Press footings 

The existing belt filter press footings are located on the main building slab, straddling the filtrate well. 
Each of the existing BFP’s has six supports bolted to the main building slab. The existing BFP’s are 
lighter than the new BFPs installed in the dewatering area. Table 9.3 indicates the weight variation 
between the previous and new installation.  

 

Table 9.3 BFP weight 
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The new BFP’s will have six supports as well, however bearing 61% more load, and in different 
locations. The new BFPs feets are located within the filtrate well and required special investigation. 

New footings are designed to accommodate the new location of the Andritz BFP. The contact surface 
of the footings with the BFP have to be machined to provide an even load distribution. 

 

9.4 Design Codes 

Structural design for the project is completed in accordance with the following standards: 

 
• AS1170  Structural Design Actions; 
• AS3735  Concrete Structures for Retaining Liquids; 
• AS3600 Concrete Structures; 
• AS4100 Steel Structures; 
• AS1664 Aluminium Structures Code; 
• AS1657 Fixed Platforms, Staircases, Ladders and Walkways. 
• AS1451 Crane Code; 
• AS2870 Residential slabs and footings. 

 

Modifications to structures are designated a B1 exposure classification with minimum characteristic 
concrete strength of 32MPa and 30mm cover to reinforcing steel. 

9.5 Liquid Retaining Structures 

All liquid retaining structures such as the filtrate collection wells located under each BFP will not be 
modified during the course of this project. The current status of the concrete is deemed satisfactory 
and is suitable for the intended purpose.  

9.6 Others Structure 

Modifications to existing concretes structures such as plinths and stairs are designated a B1 exposure 
classification. Concrete used in any minor modification required to the above elements will have a 
minimum characteristic concrete strength of 32MPa and 30mm cover to reinforcing steel  

 

New wall penetrations will be created between the polymer dosing area and the belt filter press room; 
and between the switch room and the belt filter press room to accommodate additional pipe works 
and cable trays. 

9.7 Wall penetrations 

The wall penetrations between the polymer dosing area and the dewatering area shall be 0.4m x 2.2 
m long. Existing drawing 3019/7-2-05 shows the typical sections with the lintel bond beams at RL 6.7 
(bottom of 0.4 m lintel) and at RL 8.4(top of 0.4 m lintel). The floor RL is 4.6 

The 0.4 m high wall opening bottom RL is 7.6, well above the bottom lintel bond beam and hard on 
the underside of the top lintel bond beam (RL 8). 

The maximum length of penetration is 2.2m to suit the block coursing. The penetration does not 
require any additional support due to its location right under the top lintel bond beam. 

The exposed reinforcing steel shall be treated to prevent corrosion. The lintel bond beam shall not be 
cut or damage during construction. Construction personal shall ensure the lintel bond beam is existing 
in the location describe above prior to proceeding with any wall modifications. 

9.8 Walkways and platforms 
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All platforms and walkways are designed for a minimum uniform distributed load of 2.5kPa. 

In general, aluminium support beams and hand railing are used when a walkway extends over a liquid 
retaining structure.  Fibre Reinforced Plastic (FRP) grating is used over liquids.  Galvanised Mild Steel 
(GMS) construction is adopted for access landings and stairways located outside of these structures. 

 

9.8.1 Polymer walkway 

9.8.1.1 Purpose 

The polymer walkway is designed to provide safe access to the polymer batching tank equipment. 
The access is designed as per clearances highlighted in table 10.4. A minimum of 2.1m is provided 
between the top of the platform and the bottom of the above ceiling.  

The walkway is anchored to the existing elevated concrete floor located in the southern end of the 
polymer dosing area, facing the polymer batching tank. 

9.8.1.2 Detail design 

The polymer walkway is designed to AS 1657 and rated at 4 kPa. The polymer walkway is made of 
galvanised steel and fitted with handrails and kick plates to provide safe environment. The platform 
general layout is represented in Figure 9.8.1.2 

 

 

Figure 9.8.1.2 Polymer walkway general arrangement. 

9.8.1.3 Assumptions 

The following assumptions have been made during the design phase: 

• 6 CFW to be used for jointing steel members. Weld strength deemed adequate. 

• 12mm thick base plate to be used. Strength deemed adequate 

• Stress and deflection check on beam spaned at 2.4 m (worst case) 

• Shear stress check on M16 anchor bolts 

 

9.8.1.4 Results 
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9.8.1.5 Conclusion 

The design of the platform is suitable for the design load of 4kPa. All design parameters are within 
safe ranges. 

9.8.2  BFP access platforms 

h - Height off concrete floor 0.9 m

Beam Span 2.40 m

Uniformly distributed load 4.00 kPa

Area of upper level platform 1.80 m2

Perimeter of upper level platform 6.30 m

Vertical force on upper level platform 7.20 kN

Number of columns 5

Fv - Vertical load on each column 1.44 kN

Uniform load on beam 1.14 kN/m

Total load on beam 2.74 kN

Beam description PFC150

Dc - Profile - Depth 150 mm

Wc -Profile - Width 75 mm

I - Area moment of inertia (about x) 8340000 mm4

0.000008340 m4

I - Area moment of inertia (about y) 1290000 mm4

0.000001290 m4

E - Modulus of Elasticity 200000000000 N/m2

Z - section 0.000111000 m3

Anchor Bolts size (4 off) 16 mm

La - Anchor bolts offset from centre 0.1 m

y - Deflection at centre point 0.30 mm

S1 - Stress at centre point 7.41 Mpa

Pcr - Critical Buckling Pressure 785.12 kN

Area of lower level platform 1.36 m2

Vertical force on lower level platform 5.44 kN
Fs - Shear force on each bolt (apply on 4 off 

anchor bolts) 1.36 kN

 Ab - Stress area of bolt section 0.000157 m2

Factored stress (using safety factor of 2.5) 21.7 Mpa

S1 < 250MPa (Minimum Yield Stress of steel grade 250)

Pcr > Fv = 1.44kN

Stress at the centre of 2.4m long beam

Column Buckling Pressure

Bolt Strength Check

 Factored stress = 21.7 < 290MPa  (Minimum Yield Stress of M16)

Calculations
Polymer Platform
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9.8.2.1 Purpose 

All existing BFPs were fitted with a fixed access stair/platform located next to their respective 
flocculators. Existing platforms have been modified to suit the new flocculator/BFP configuration. The 
purpose of the platform is to allow operators to safely oversee the flow distribution from the flocculator 
outlet to the BFP gravity drainage deck. The platform also provides direct access to the flocculator 
mixer for maintenance purposes.  

A mobile platform is also provided to access elevated locations around the BFPs during operations. A 
customised platform has been designed to meet QUU requirements. The mobile platform is 1800 (h) x 
2708 (l) x 1200 (w) mm.  

 

9.8.2.2 Detailed design 

The existing platform has been shortened by 350 mm; the new platform is 1.7 m high and is located 
on the right hand side of each BFP (right hand side of the sludge flow). All new platforms are 
designed and comply with AS 1657. 

The mobile platform is fitted with adjustable hand rails that can be lowered to a minimum of 2.4 m to 
allow the mobile platform to get in and out of the dewatering building. All handrails shall be lifted up 
and secured in the maintenance position (2.843 m) prior to conduct any observations / routine 
operations. The mobile platform is fitted with a swinging gate that from an extended part of the top 
and mid rail with nothing bellow as not to obstruct lowering handrail. 

The mobile platform can be used on either side of each BFP to inspect dewatering operations. BFP3 
left hand side access is restricted by the building wall; as a result, the mobile platform only provides 
limited access to the gravity drainage deck. 

The mobile platform is designed for observation and minor maintenance activities only. Minor 
maintenance activities are defined as: 

• Wash down GDD & machinery 

• Adjust belt tracking device 

Minor maintenance activities exclude removal of heavy equipment, such as gear box, motors…  

Operation restrictions: 

• Max person weight = 150 kgs 

• One person maximum at any given time on the platform deck 

• Extra weight shall not be carried over handrails, to and from platform 

The following shall be performed prior to access platform deck  

• Level platform  

• Wheel breaks must be on  

• Handrails shall be in maintenance position (total height 2.843m) 

 

Warning  

It is the full responsibility of the operators to adjust and lock the platform wheels every time they re-
position the platform or move it from one machine to another. If all the platform wheels are not 
adjusted and locked  by the operator to suit the floor conditions in any given area the platform may 
become unstable.  Tenix cannot be held accountable for any consequences as a result of misuse or 
incorrect operation of the mobile platform. 

Each BFP drainage pits are fitted with kick plates to prevent the risk of collision between the mobile 
platform and BFPs. Each BFP safety lanyard switches are located within the BFP kick plates and shall 
not be triggered by the mobile platform during normal operation 
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9.8.2.3 Mobile platform  

The maximum permissible overhang versus load on the platform has been calculated in both 
longitudinal and transversal directions to ensure the platform remains stable during routine 
operations. 

9.8.2.3.1 Assumptions: 

• The mobile platform is not moving during routine operations 

 

9.8.2.3.2 Calculations: (as per shown in Figure 9.8.2.3 ) 

 

W1 x L x 2 < W2 x R 

• W1 = load located at L from the platform wheels. 

• L = lever, overhanging distance. 

• W2 = weight of the platform. 

• R = resistance, distance between stable support. 

o Longitudinal calculation inputs are shown in RED. 

o Transversal calculation inputs are shown in GREEN. 

 

 

 

 

Figure 9.8.2.3 Mobile platform 
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9.8.2.3.3 Results: 

Longitudinal lever calculation vs. weight (RED) 

 

 
Weight on platform (kg) 100 150 200 250 

Maximum lever permissible  (mm) vs weight (kg)  1400 925 700 550 
Safe lever  (mm) vs weight (kg) 980 647.5 490 385 

 

 

Item Mat. Qty Square WT (mm) L (mm) kg/m KG % w2 (kg)

Chassis alum 2 100 6 2000 5.86 23.4 50% 11.7
Chassis alum 4 100 6 1400 5.86 32.8 25% 8.2
Chassis alum 2 100 6 1000 5.86 11.7 100% 11.7
Chassis alum 2 100 6 800 5.86 9.4 50% 4.7

staris thread alum 9 250 800 3.407 24.5 100% 24.5
lateral alum 2 100 10 2500 2.71 13.6 100% 13.6

L   alum 2 125 x 50 3 1700 1.4 4.8 0% 0.0
L   alum 1 125 x 50 3 1200 1.4 1.7 0% 0.0

platform tube alum 5 38 1 5000 5.85 146.3 0.0
stair tube alum 2 38 1 7000 5.85 81.9 100% 81.9

kg/m2
platform FRP (worst case) alum 1 1500 1200 1800 23 41.4 0% 0.0

Total 391.4 156.3

L (mm) KG N N.m
Lever 700

Resistance 1800
W1 200 1962
W2 156.3124 1533

W1.L.2 2747
W2.R 2760 OK
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Transversal lever calculation vs. weight (Green)

 

 
Weight on platform (kg) 100 150 200 250 

Maximum lever permissible  (mm) vs weight (kg) 950 650 485 390 
Safe lever  (mm) vs weight (kg) 665 455 339.5 273 

 

 

 

 

9.8.2.3.4 Conclusions 

• 250kg can safely be positioned at the end of the platform (400 mm from the mobile platform 
wheels). 

• 250 kg will not affect the platform transversal stability during routine operations. 

• The maximum permissible operator weight of 150kg is acceptable. 

 Alum platform
Item Mat. Qty Square WT (mm) L (mm) kg/m KG % w2 (kg)

Chassis alum 2 100 6 2000 5.86 23.4 50% 11.7
Chassis alum 4 100 6 1400 5.86 32.8 50% 16.4
Chassis alum 2 100 6 1000 5.86 11.7 50% 5.9
Chassis alum 2 100 6 800 5.86 9.4 50% 4.7

staris thread alum 9 250 800 3.407 24.5 50% 12.3
lateral alum 2 100 10 2500 2.71 13.6 50% 6.8

L   alum 2 125 x 50 3 1700 1.4 4.8 50% 2.4
L   alum 1 125 x 50 3 1200 1.4 1.7 50% 0.8

platform tube alum 5 38 1 5000 5.85 146.3 50% 73.1
stair tube alum 2 38 1 7000 5.85 81.9 50% 41.0

50% 0.0
kg/m2 50% 0.0

platform FRP (worst case) alum 1 1500 1200 1800 23 41.4 50% 20.7

Total 391.4 195.7

L (mm) KG N N.m
Lever 485

Resistance 1000
W1 200 1962
W2 195.7112 1920

W1.L.2 1903
W2.R 1920 OK
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Figure 9.8.2.3.4 represents both fixed and mobile platforms in the dewatering area. The fixed 
platforms are shown in purple and the mobile platform is represented in green. 

 

 

 

Figure 9.8.2.3.4 BFP platforms 
  

Kick plates 
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10. MECHANICAL 

10.1 Introduction 

This section sets out the constraints, assumptions and rationale of the mechanical design. 

 

10.2 Mechanical Design Basis 

The basis of the mechanical design is the selection of appropriate equipment to satisfy the 
performance requirements in the process schedules; and to comply generally with QUU and other 
recognised Australian and International Standards.   

The performance information for the equipment is described in the detailed specifications and these 
are included in the supplier contract documents. These specifications were only issued to preferred 
vendors. Formal tenders were requested, ensuring the best chance of procuring quality equipment. 

 

10.3 Plant and Equipment 

A summary of the proposed mechanical equipment is listed in Table 10.3, for more details please 
refer to Dwg No. 486/5/5/0125-009 
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Table 10.3 Equipment list 
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Manufacturer Prominent Prominent Prominent Prominent Mono Mono Andritz Grundfos QUU Existing QUU Amiad
Model  182 P Polyrex Polyrex Polyrex C2XBC83JMA Z18AC81RMB PPS 2000 - QUU Concrete tank QUU SAF 1500 PR0

Capacity
Min Capacity L/s - 3.333 0.000 0.167 0.056 4.3 - 3.330 - 8.611 QUU 1.111
Duty Capacity L/s - 3.333 8.998 1.250 0.417 8.6 8.611 4.713 - 17.222 QUU 14.14
Max Capacity L/s - 3.333 8.998 1.392 0.464 10.32 8.611 7.017 - 25.833 QUU 21.05
Min Capacity m3 0 0 0 0 - - - 11.988 - 5.611 QUU -
Duty Capacity m3 5000 4.319 4.319 - - - 16.968 - 5.6- 8.4 QUU -
Max Capacity m3 5000 4.319 4.319 - - - 25.26 - 8.416 QUU -
Min Speed rpm - - - - 40 132 - Freq curve QUU - QUU -
Max Speed rpm 26 - - - 295 329 - 2900 QUU - QUU -
Capacity (Dry polymer or Dry sludge) kg / rev 0.0675 - - - - - - - - - - -
Capacity (Dry polymer or Dry sludge) kg / min 1.76 - - 0.186 11.160 - 26505.00 - QUU - - -

Others
Inlet water time min - - 21.600 8.000 - - - - - - - -
Dosing time min - - 9.84 51.72 - - - - - - - -
Maturing time min - - 30.00 - - - - - - - - -
Maturing time Total min - - 51.6 - - - - - - - - -
Flushing flow L/s - - - - - - - - - - - 1.111
Flushing pressure kPa - - - - - - - - - - - 400
Screen size um - - - - - - < 500 - - - - 300
Diff pressure / flushing criteria kPa - - - - - - - - - - - 50
Solid capture rate % - - - - - - 95 - - - - -

Dimensions
Floor RL m 4.65 4.65 4.8 4.8 4.8 4.8 4.58 4.8 4.58 4.45 4.8 4.800
Diameter / width m 2.67 2 2 0.05 inlet / outlet 0.125 inlet /outlet 2.85 0.05 inlet/outlet QUU 2.44 - 0.1 inlet / outlet
Height m 2.17 1.7 1.7 0.28 0.4 2.64 1328 0.66 2.3 - -
TWL m - 1.5 1.5 - - - - - 6.25 - -
BWL m - 0.1 0.13 - - - - - 5.65 - -
Discharge RL m 5.85 6.55 4.85 5.08 5.2 5.24 5 5.24 3.6 6.3 6

Pressure
Min pressure required kPa - 350 - 18.6 (NPSHr) 23.7 (NPSHr) 33 (NPSHr) - - 500 150
Discharge pressure kPa - - 1 1.3 299 84 Atm 927 - - 1200 850
Max discharge pressure kPa - 600 15 15 750 500 Atm 1560 - 127.8 1600 1600 (rated)

Asset number
Asset number - SI-0010 DC-0070 TK-0100 TK-0130 PU-407 PU-412 MT 1607 PU-524 CV-19 - CMP 29 FLT-1030-001
Asset number - - - - - PU-495 PU-413 MT 1329 PU-500 CV-20 - CMP 34 -
Asset number - - - - - PU-401 PU-414 MT 1638 PU-519 - - - -
Asset number - - - - - - - - PU-538 - - - -
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10.4 Equipment access and proximities 

Access and egress are in accordance with Workplace Health and Safety Regulation 2011 and 
Workplace Health and Safety Queensland Plant Code of Practise 2005 (last update 14/12/11).  

Clearance requirements for access, operation, maintenance and overhead clearance from ground 
level are described in Appendix 13.4. As a general rule the following has been respected. The colour 
legend described below (Table 10.4.) has been utilised to show the different equipment access areas 
in Appendix 13.4 

 

Description Clearances 

Main Access 1.8 m 

Operating Aisle 1.2 m 

Maintenance 0.6 m 

Overhead clearance from 
ground level to ceiling 

2.1 m 

Table 10.4. Colour legend 

 

 

Fig.10.4.1 Polymer dosing area 
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Fig.10.4.2 Dewatering area 

 

10.5 BFP access and proximities 

The dewatering building has four dewatering bays, three are currently utilised by the existing BFP 
(Bay 1, 2 and 3). Bay 4 is vacant and the filtrate well is covered with galvanised grating 

 

Table 11.5 summarises the dewatering building main dimensions 

Description (m) 

BFP roller width 2.43 m 

BFP full width (including lanyard switches 

(a) refer to Fig 11.5 
3.04 m 

Bay sump width 

(b) refer to Fig 11.5 
2.45 m 

Distance between bay sumps 

(c) refer to Fig 11.5 
2.6 m 

Distance between bay 4 sump and adjacent wall 

(d) refer to Fig 11.5 
1.7 m 

Distance between bay 1 sump and adjacent wall 

(e) refer to Fig 11.5 
3.05m 

Distance between BFP lanyard switches 

(f) refer to Fig 11.5 
2 m 

Table 10.5 dewatering building main dimensions 
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Fig 10.5 Equipment spacing 

 

Two pipe supports are installed in between BFP1 lanyard switches located in Bay 1 and the adjacent 
wall. Pipe supports span 2.25 m to provide enough access alongside the dividing wall. The 
maintenance access between Bay 1 and the adjacent wall is therefore restricted. Maintenance 
activities shall be undertaken on the right hand (NW) side of BFP1.  

Note: references made to left and right hand side are made with reference in the direction of the 
sludge flow. 

Bay 2 remains empty to provide enough maintenance access between BFP1 and BFP2 (located in 
Bay 3). BFP 3 is located in Bay 4 and the maintenance access is on BFP3 left hand side. 

• BFP3 upper belt tracking device has been relocated from the right hand side to the left hand 
side in order to be safely accessible by the operator via the mobile platform. 

Each BFP is fitted with an access ladder located on the right hand side of the sludge flocculator 
(reference sludge flow direction). BFP ladder access is a restricted area, it shall be fitted with 
appropriate signage and a chain shall be installed between the ladder hand rails to limit access. 

The dewatering building is a restricted area. Chain and signage shall restrict the dewatering building 
access (four 4m open door in total) 

The distance between each BFP’s precludes the requirement to place hand rails around the BFP. 
Hand rails have not been installed around the BFP to preserve maintenance access. Chain shall be 
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installed between each BFP to provide a physical separation between the main access areas, and the 
operation and maintenance area (refer to Fig.10.4.1 & 10.4.2). 

 

 

 

10.6 Pipe work selection 

Pipeline materials selected include DI, PE, uPVC and stainless steel.  The choice of pipe system for a 
particular pipeline is based on several factors: 

 
• Hydraulic properties; 
• Pipe strength and stiffness; 
• Pipe sizes available; 
• Provision of flexibility (connection to a structure); 
• Compatibility of fittings; 
• Fluid medium; 
• Durability and corrosion potential; 
• Exposure/protection from sunlight; 
• Operation and maintenance 
• Capital cost. 

10.7 Pipe work design 

10.7.1 Introduction 

The pipe work design has been developed by Tenix; FATHOM software v.7.0 has been used to 
confirm all velocity and head loss calculations. The pipe work design determines required pressure, 
pipe sizes, flows and required pump sizes for the polymer dosing, sludge pumping and Wash water 
lines  

The purpose of the design is to determine the following: 

• Head losses, pump sizes, pipe sizes and location of the poly dosing pumps. 

• Head losses, pump sizes, pipe sizes and location of the sludge feed pumps. 

• Head losses pump sizes, pipe sizes and location of the wash water booster pumps. 

• Analysis of the compressed air system. 

• Analysis of the existing drainage 

10.7.2 Methodology 

The methodology used to carry out analysis for the poly dosing lines, sludge pumping lines, and wash 
water lines followed the methodology detailed below: 

• Review of P&ID drawings, existing plant drawings and filter presses mechanical drawings and 
mass balance calculations to determine pipes lengths, dimensions, connections, number and 
types of fittings, and flows through each system.  

• Investigate the existing pipe work layout and sizes, pump sizes and location and create a 
draft sketch of the new pipeline layouts. 

• Use AFT Fathom software to calculate head loss in the proposed lines to determine the 
appropriate pipe sizes, and the head loss through each system. 

• Use the head loss and flow information to determine the appropriate pump size for the 
application. 
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Design fundamentals and guidelines utilised during the course of the design are listed below: 

 
• Sludge pressured pipelines were generally sized to achieve a velocity between 0.6 and 1.5 

m/s. Preferred velocity is 0.9 m/s. 
• Sludge piping considered with a minimum diameter of 100 mm constraint. 
• Wash water pressured pipelines were generally sized to achieve a velocity between 1.5 and 2 

m/s 
• The maximum water velocity in piping were to be less than 3.0 m/s. (AS 3500.1:2003, section 

3.4) 

The following reference factors were adopted: 
• For loss coefficients of fitting and valve losses, k values were adopted from AS 2200 or from 

recognised supplier technical data sheets; 

10.7.3 New vs. Existing Outputs 

The Dewatering System has 5 inputs: 

• Sludge, being fed using 3 dedicated pumps (1 for each BFP) from a sludge balancing tank. 
The project scope includes replacing the existing sludge pumping lines and pumps with new 
lines and progressive cavity pumps. 

• Powdered Polymer is currently dosed and mixed with wash water and is dosed using 3 
pumps (each dedicated to a BFP) at high concentration to the belt filter presses. The new 
system will replace the existing poly make up and dosing facilities, with a new system capable 
of supplying poly at the required minimum concentration of 0.1% w-w using 3 dedicated 
progressive cavity dosing pumps (each dedicated to a BFP). 

• Dilution Water currently has 3 dedicated pumps that are out of commission. The new system 
will utilise the new wash water booster pump station to supply the dilution water to the poly 
lines. 

• Wash water system currently supplies water for the washing of the belt filter press using 3 
pumps (each dedicated to a BFP). The new system will also utilise 4 pumps (in a pump 
station feeding into a pressurised main) and will serve a dual purpose supplying wash water 
and polymer dilution water via a common header. 

• Compressed air system currently requires compressed air input to actuate parts of the system 
(valves, pneumatic tracking system, etc.). The new system will utilise the existing 
compressors as they were determined to have sufficient capacity for the new system. 
However new compressed air lines are required. 
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10.7.4 New dewatering equipment configuration 

10.7.4.1 Sludge feed 

The new sludge feed system will be fed from the existing DN 150 raising main. The new pumps will be 
installed on the opposite side of the building to the existing pumps in the polymer dosing area (refer to 
Dwg No. 486/5/5/0125-050) to ensure that the existing pumps will remain operational during the 
installation period of the three new pumps. A Tee joint will be used to connect the new system with 
the existing raising main; the joint will be blank flanged at one side after the old pumps are 
decommissioned. The main feed line will feed into the new pumps through a DN 150 Ductile Iron line, 
supplied with manual knife gate isolation valves. 

Three new 11 kW MONO EZStrip helical rotor pumps will be installed and used as sludge feed 
pumps. Each pump is able to pump a maximum flow rate of 37.2 m3/hr to each belt filter press (120% 
greater than the required 31.0 m3/hr @ 1.5% dryness plus 20% extra). 

Each BFP feed pump will feed TWAS to each new belt filter presses through a DN 100 ductile iron 
pipeline. The new pipe route will rise to 3.26 m above ground level (RL 7.910 – RL 4.65) to allow 
crossover of the existing pipes, avoiding disturbing the existing equipment and pipe work during 
construction.  

The new pipe work will go through the dividing wall, located between the polymer dosing area and the 
dewatering area. The wall penetration is 2.3 m x 0.4 m located below the existing lintel, more 
information is provided about the wall penetration in section 9.7. 

Diluted polymer is dosed into each sludge feed pipeline to each BFP at one of two operator selected 
injection points. More information is provided about the location of the injection points in section 6.3 

Each sludge lines are fitted with a sludge inline mixer (refer to Appendix 14.5 for more details) 
designed to activate the flocculation process in the sludge feed line. The sludge inline mixer is to be 
located 10 meters upstream to the flocculator inlet, as per Andritz recommendations. All sludge inline 
mixers are located next to each others in the polymer dosing area. 

• The sludge inline mixer No.1, connected to BFP1 sludge feed line located in bay 1, is located 
11 meters upstream to flocculator inlet No.1.  

• The sludge inline mixer No.2, connected to BFP2 sludge feed line located in bay 3, is located 
20.5 meters upstream to flocculator inlet No.2. A spool piece is provided 10 meters upstream 
to flocculator inlet No.2 to improve the flocculation performances during commissioning if 
required. 

• The sludge inline mixer No.1, connected to BFP1 sludge feed line located in bay 4, is located 
25.5 meters upstream to flocculator inlet No.3. A spool piece is provided 10 meters upstream 
to flocculator inlet No.3 to improve the flocculation performances during commissioning if 
required. 

The sludge pipe work runs alongside the North –East side of the dewatering building to prevent any 
clashes with the overhead crane during maintenance operations. All sludge pipe work is contained 
within 0.46 m x 0.76 in the top right hand corner of the building and 0.43m from the centre line of the 
crane runway beam. Further details are provided in Dwg No. 485/5/5/0125-107 
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The velocities in the line have been calculated to be at a minimum of 1.5 m/s which will be sufficient to 
prevent blockages in the line. 

Layout sketches of the new BFP sludge feed pipeline, AFT Fathom results showing the new line head 
loss and pump sizing calculations are shown in detail in Appendix 13.6 

10.7.4.2 Polymer dosing / dilution system 

The new polymer dosing system will be fed from the new polymer batching system installed as part of 
this project. The skid-mounted feed pumps will be fed by a DN 50 PVC main pipe with 0.2% to 0.4% 
w/v concentrated polymer from the Polymer dosing tank. 

A Polymer dosing skid equipped with three new 2.2 kW MONO “C” range helical rotor pumps. Each 
polymer dosing pump will pump the concentrated polymer into a DN 32 uPVC discharge pipeline 
which increases to a DN 50 uPVC pipe at the connection with the dilution water.  

The dilution water and the concentrated polymer are mixed together using a static mixer to achieve a 
homogeneous diluted polymer solution. More details about the final solution strength are provided in 
section 7.5.2. 

The diluted polymer solution is then injected into each sludge feed-line to each BFP at one of two 
operator selected injection points. The points are listed below: 

• Injection point 1, located on the sludge inline mixer inlet  

• Injection point 2, located on the flocculator inlet  

When sizing the polymer dosing pump, the greatest head requirement was used to determine the final 
pump head. The polymer dosing pipe work have the same bottom RL (RL 7.910 – 0.05m) as the 
sludge pipe work in the polymer dosing area and access the dewatering area via the same wall 
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opening. The polymer dosing pipe work follows the sludge pipe work route to each BFP at a lower RL 
(RL 7.690 – 0.05m). 

Layout sketches of the new polymer dosing lines, AFT Fathom results, head loss and pump sizing 
calculations are shown in detail in Appendix 13.7 

10.7.4.3 Wash water system 

A new wash water booster pump station is supplied from the existing service water incomer into the 
polymer dosing area. The wash water booster pump station is being equipped with 4 No. 11 kW 
22SV-10F110T Vertical multistage pumps. 

The wash water booster pump station is located in the same location as the disused existing dilution 
water pumps and fed from the DN 100 wash water supply line located in the polymer dosing system.  

The wash water booster pump station discharge is fitted with an Amiad SAF 1500 motorised self 
cleaning filter, equipped with a bypass and a y-strainer as a backup. 

The wash water booster pump station discharge pressurised main size is DN100 in the polymer 
dosing area and the dewatering area. The discharge line branches out to three 65 mm dilution lines 
prior to be divided between a connection to the polymer batching system and each BFP wash water 
lines. 

The BFP static head is 8 bars at 3.33 l/s to each BFP. The wash water booster pump station is 
controlled on pressure via a pressure set point to be set during commissioning. Pressure reducing 
valves are provided to limit the supply to the polymer batching system (x 1), dilution water (x 3), and 
services hoses (x 3). The pressure limitations are listed in the Table 10.7.4.3 

 

Description 
Duty flow 
per unit 

Max flow 
per unit No. unit 

m3/hr m3/hr Item 

Polymer Batching 12 15.17 1 

BFP  12 12 3 

Dilution water 2 3.78 3 

Service hose 3.6 3.6 1 

Table 10.7.4.3 Pressure limitations 

The wash water line to each BFP is DN 65 SS316 Sch10.Each dilution water line is DN 50 SS316 
sch40  

The BFP wash water flow control is based on pressure; the wash water booster pumps will increase 
or decrease their speed to match the pressure set point set via SCADA. The dilution water lines flow 
and pressure can be adjusted manually via pressure regulating valve (head) and diaphragm valve 
(flow). The Amiad wash water filter drain line (DN 50 SS316 sch40) is fitted with a diaphragm valve to 
limit the pressure loss during backwashing operation and will be adjusted on site during 
commissioning. The wash water feed line to the polymer make up system is equipped with a pressure 
regulating valve to limit the incoming pressure as per Vendor recommendations. Each service hose is 
equipped with a pressure regulating valve to limit the service hose inlet pressure to 500 kPa as per 
AS 3500.1:2003. 

AS 3500.1:2003 extract: 
Provision shall be made to ensure that the maximum static pressure at any outlet, other than a 
fire service outlet, within a building does not exceed 500 kPa. 
NOTE: Pressures above 500 kPa can cause damage from water hammer, reduced life of 
appliances, taps and fittings, and cause excessive noise in the system 
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The maximum pressure available to the service hose is deemed to be sufficient to perform routine 
cleaning operations. 

The dilution water flow and line pressure is maintained via a pressure reducing valve and a  flow 
controlling valve. The dilution water line downstream pressure can be adjusted on site to increase or 
reduce the maximum downstream pressure.  

The diaphragm valve (flow controlling valve) can be adjusted on site to meet the desired flow and 
ultimate solution strength required. The dilution water instantaneous flow can be read from the inline 
rotameter installed downstream. 

The rotameter is a variable area flow meter equipped with two dovetailed holders and a magnetic 
float. The rotameter is fitted with magnetic actuated limit contactor having a bistable switching 
function. The “limit switches” are connected to Scada and provide low flow alarms. 

 

Layout sketches of the new wash water lines, AFT Fathom results, head loss and pump sizing 
calculations are shown in detail in Appendix 13.8 

10.7.4.4 Compressed air  

Each new belt filter press will require compressed air supply of 1 m3/hr at 10 bar pressure. This 
indicated a maximum demand of 3 Nm3/hr when all three belt filter presses are running, 1 additional 
m3/hr is required to operate the pneumatic valves and instruments at 6-8 bar pressure. The total air 
requirement is estimated to be about 4 Nm3/hr (FAD). For the dewatering installation, this is within the 
existing air compressors capacity (2 x 13.32 m3/hr). The pressure requirement for each BFP is 10 bar; 
the existing air compressor installation is rated up to 10 bar and only produces up to 11 bar at the 
moment.  

Due to the old age of the existing air compressor installation and insufficient pressure margin 
available to allow for any pressure fluctuations in the system, we recommend the replacement or 
upgrade of the existing installation to a minimum of 12 bar. The air compressor replacement is not 
part of the scope of this project and will be performed by QUU if adopted. 

The pipe pressure rating has been calculated using Vinidex guidelines.  

 

MAOP = (PN x 0.125) / F   PN = 19.2 (design at 20degC) 

 

MAOP = Maximum Allowable Operating Pressure (MPa) (MAOP = 1.2 MPa in our situation) 

PN = pipe classification in accordance with AS/NZS 4130 

F = design factor (F=2 for compressed air) 

 

 

All new air lines to each BFPs control boxes are 25 mm PE PN25. PN 25 has been selected to take 
into consideration the higher air temperature conditions likely to occur in the air line (35 degC 
compare to design temperature 20degC). All new air lines to the air actuated valves are equipped with 
a common pressure regulating valve to reduce the pressure to a maximum of 8 bar. All feed lines 
located after the pressure reducing valve are 10 mm PE PN 20. PN20 is deemed to be sufficient and 
comply with Vinidex guide lines. 

10.7.4.5 Drain lines 

The filtrate from the existing belt filter presses and polymer make up room is drained using a DN 150 
cast iron pipeline connecting into a buried main DN 300 cast iron pipeline.  

For the purpose of this report, the capacity of this line has been calculated to assess its capability of 
handling the overflows from the new belt filter presses. 
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For that purpose it was assumed that a flow of 5 L/s is being fed into the line from each drain line not 
associated with a belt filter press (cleaning, hosing, rain water, leaks, etc.) as well as a potential of 20 
L/s maximum overflow from the polymer dosing area (tank burst, overflow etc.). 

Even with these additional incoming flows, it was determined that the drain lines are theoretically 
capable of handling flows produced by the belt filter presses (3 x 12.44 L/s). 

10.7.4.6 Pipe work Design Result Summary 

Layout sketches of the sludge lines, polymer dosing lines and wash water lines, AFT Fathom results, 
head loss and pump sizing calculations are summarised in Table 10.7.4.6 

 

For more details, please refer to each line AFT Fathom results, head loss and pump sizing 
calculations annexes listed below 

• Sludge line  Appendix 13.6 

• Polymer dosing line  Appendix 13.7 

• Wash water line  Appendix 13.8 
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Sludge line
Duty flow per 

unit

Max 
Equipment 
Capacity

No. unit
Max Pressure @ 
Equipment Inlet 

/ Outlet

Inlet 
Pressure (g)

Discharge 
pressure (g)

Pressure 
difference

Discharge 
Max Flow 
Velocity

Annexe 13.6

Units m3/hr m3/hr Item m3/hr l/s kPa kPa kPa m/s Refer to

Sludge pump 31 37 1 31 9 500 -3.5 82.7 86.2 0.93

Sludge inline mixer 37 37 1 37 10 N/A 46.7 45.7 -1 1.09

Polymer dosing line
Duty flow per 

unit

Max 
Equipment 
Capacity

No. unit
Max Pressure @ 
Equipment Inlet 

/ Outlet

Inlet 
Pressure (g)

Discharge 
pressure (g)

Pressure 
difference

Discharge 
Max Flow 
Velocity

Annexe 13.7

Units m3/hr m3/hr Item m3/hr l/s kPa kPa kPa m/s Refer to

Polymer dosing pump 1.7 1.7 1.0 1.7 0.47 750 -4.35 297.7 302.05 0.56

Polymer dosing pump + dilution 5.5 5.5 1.0 5.5 1.52 600 N/A N/A N/A 0.74

Wash water booster pump 
skid

Duty flow per 
unit

Max 
Equipment 
Capacity

No. unit
Total 

Max flow

Max Pressure @ 
Equipment Inlet 

/ Outlet

Inlet 
Pressure (g)

Discharge 
pressure (g)

Pressure 
difference

Discharge 
Max Flow 
Velocity

Annexe 13.8

Units m3/hr m3/hr Item m3/hr l/s kPa kPa kPa m/s Refer to

Washwater booster pump skid 22 22 3 67 19 1600 36.7 897.7 861 2.12

Washwater filter 67 80 1 67 19 1600 887.7 842.7 -45 2.12

Wash water filter flushing 4 4 1 4 1 400 N/A N/A N/A N/A N/A

Polymer Batching /Dilution water 27 27 1 27 7.5 600 808.7 600 -208.7 0.8

BFP 1 12 12 3 36 10 800 805.7 800 -5.7 1.41

BFP 2 12 12 3 36 10 800 805.7 800 -5.7 1.41

BFP 3 12 12 3 36 10 800 805.7 800 -5.7 1.41

Service hose 4 4 1 4 1 200-700 813.7 700 -113.7 1.64

Total Max flow

Total Max flow
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10.8 Support Design 

10.8.1 Purpose 

The purpose of this section is to present the results of calculations for the stress and 
deflection analysis of the piping systems as described in section10.7. The pipe supports are 
detailed in section 10.8.3 and the BFP support beam is described in section 10.8.4. The result 
of the analysis provides the basis for suitable pipe support locations, adequate pipe and 
equipment support sizes. 

10.8.2 Pipe support maximum span calculations 

10.8.2.1 Sludge feed pipe work 

Piping material for sludge feed system is unlined Ductile Iron (DI) pipe. The majority of the 
pipe work installed on the discharge side of the sludge pump consists of flanged DN100 pipes 
The DI pipe work is rated as per AS/NZS 2280 Flange Class. The analysis only focuses on 
DN100 pipes supported off the existing equally spaced columns located in the dewatering 
area. The table below gives critical data used in the calculation. 

 

Nom. 
Size 

O.D. 

(mm) 

Wall 
Thickness 

(mm) 
Material 

Modulus 
Elasticity 

(MPa) 

Max. Operating 
Pressure (kPa) 

Serviced Fluid 
density 
(kg/m3) 

Design 
Temp 
(degC) 

DN100 122 5* Ductile Iron 
(unlined) 165,000 500 1005 25 

Table 10.8.2.1Sludge pipe work critical data 

* Taking into account corrosion/erosion allowance of 2mm from the nominal wall thickness of 
7mm. 

 

10.8.2.2 Polymer dosing pipe work 

PVC-U pipes are used for polymer dosing system. The pipe size is predominantly DN50 
running from the termination point at polymer system vendor package up to the dosing point 
at the proximity of each BFP flocculator tank. They are rated at PN18 to AS1477 and jointed 
by solvent welding. The table below gives critical data used in the calculation. 

 

Nom. 
Size 

O.D. 

(mm) 

Wall 
Thickness 

(mm) 
Material 

Modulus 
Elasticity 

(MPa) 

Max. Operating 
Pressure (kPa) 

Serviced Fluid 
density (kg/m3) 

Design 
Temp 
(degC) 

DN50 60.3 4.95 PVC-U 2,400 750 1000 25 

Table 10.8.2.2 Polymer pipe work critical data 

 

 

10.8.2.3 Wash water pipe work 
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This system utilise DN100 pipe to deliver wash water to dewatering area and then branch out 
to each Belt Filter press through the use of DN65 pipe. The calculation will mainly focus on 
the pipes of these two sizes which comprise the bulk of the system.  

Material of construction for wash water piping system is to be Stainless Steel Grade 316L. 
Pipe dimensions are based on ASME B36.19 schedule 10s. The table below gives critical 
data used in the calculation. 

 

Nom. 
Size 

O.D. 

(mm) 

Wall 
Thickness 

(mm) 
Material 

Modulus 
Elasticity 

(MPa) 

Max. Operating 
Pressure (kPa) 

Serviced Fluid 
density (kg/m3) 

Design 
Temp 
(degC) 

DN100 114.3 3.05 
SS316L 180,000 1200 1000 25 

DN65 73.0 3.05 

Table 10.8.2.3 Wash water critical data 

10.8.2.4 Assumptions 

The calculation is performed based on the following assumptions. 

• Fluid temperature is in general constant, which means the stress on pipe work due to 
temperature variation is minimal.  

• Adequate pipe supports are provided to restrain thrust forces due to gravity and 
change in flow direction.  

• Valves and inline equipment are adequately supported. 

• Calculation is based on Maximum Operating Pressure (MOP). Surge pressure due to 
power failure is considered to be equal or less than the MOP.  

• No joints (flanged or solvent welding) are to be at the span centre. Pipe work joints 
are fully capable of taking any resultant thrust forces.   

 

10.8.2.5 Calculation method 

The calculation is to determine the maximum support span based on the maximum allowable 
vertical pipe deflection and maximum allowable hoop stress defined by Table 2.1 of AS/NZS 
2566. The vertical pipe deflection is also limited to be no more than the industrial standard 
practice of 12mm which has been widely recognised and regularly used for process piping 
design.  

Beam bending equation for uniform loading supported both ends is employed in this 
calculation. 20% safety margin has been applied to pipe uniform load for conservative results. 

The centre of the maximum support span is deemed to be the point where the highest stress 
will be developed over the entire piping system. Therefore, the total stress is calculated as the 
combination of hoop stress and the stress due to self-weight deflection. 

Vertical sections of the piping system are subjected to hoop stress and thrust force exerted 
from pipe support only, which is not considered to be the worst case scenario in this 
application.  However, suitably located pipe supports should be provided on vertical pipes as 
far as practicable to minimise the stress on the system. 

Maximum hoop stress is estimated using the following formula for thin wall cylindrical 
pressure vessel. 

Sh = (P x D) / 2t 
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• P - Internal pressure 

• t  - Pipe wall thickness 

• D - Outside diameter of pipe. 

• Sh - Hoop stress. 

The table below shows the critical values used as criteria for the analysis. 

 

 DI DN100 
(unlined) 

SS 
DN100 SS DN65 PVC-U DN50 

Max. Allowable Vertical  Deflection (mm) 6.1* 5.7 3.6 4.5 

Max. Allowable Hoop Stress (MPa) 150* 122** 122** 11 

Table 10.8.2.5 Critical values 

* Treated as steel pipe for unlined ductile Iron pipe. 

** Nominal Minimum Yield Strength for stainless steel grade 316L considered to be 170MPa. 

10.8.2.6 Results and Discussions 

10.8.2.6.1 Sludge feed pipe work 

The table below lists the basis and results of the calculation applicable to DN100 sludge feed 
pipe work. 

 

DN100 Sludge Feed Pipe 

I – Area Moment 
of Inertia (mm4) 

Uniform 
Load (kg/m) 

Z – Elastic 
section modulus 

(mm3) 

Max. 
Support 

Span (m) 

Stress at 
span centre 

(Mpa) 

Hoop 
Stress 
(Mpa) 

Total 
Stress 
(Mpa) 

3,148,906 33.5 51,621 5.2 21.5 4.9 26.8 

Table 10.8.2.6.1 Sludge pipe work results 

The results have suggested that the DN100 DI sludge feed line shall have a support span of 
no more than 5.2m to meet the vertical pipe deflection requirement.  The resultant total stress 
at the span centre appears to be far less than the maximum allowable hoop stress as defined 
previously. 

 

 

10.8.2.6.2 Polymer dosing pipe work 

The table below lists the basis and results of the calculation applicable to DN50 polymer 
dosing pipe work. 

 

DN50 Polymer Dosing Pipe 

I – Area Moment 
of Inertia (mm4) 

Uniform 
Load (kg/m) 

Z - Elastic section 
modulus (mm3) 

Max. 
Support 

Stress at 
span centre 

Hoop 
Stress 

Total 
Stress 
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Span (m) (MPa) (MPa) (MPa) 

332,987 11.5 11,035 1.25 2.0 3.7 5.7 

Table 10.8.2.6.2 Polymer pipe work results 

 

The results have suggested that the DN50 PVC-U polymer dosing line shall have a support 
span of no more than 1.2m to meet the vertical pipe deflection requirement.  The resultant 
total stress at the span centre appears to be far less than the maximum allowable hoop stress 
as defined previously. 

10.8.2.6.3 Wash water pipe work 

The table below lists the basis and results of the calculation applicable to DN100 and DN65 
wash water pipe work. 

 

DN100 Wash Water Pipe 

I – Area Moment 
of Inertia (mm4) 

Uniform 
Load (kg/m) 

Z - Elastic section 
modulus (mm3) 

Max. 
Support 

Span (m) 

Stress at 
span centre 

(MPa) 

Hoop 
Stress 
(MPa) 

Total 
Stress 
(MPa) 

1,649,551 21.07 28,864 5.0 22.4 22.5 44.9 

DN65 Wash Water Pipe 

I – Area Moment 
of Inertia (mm4) 

Uniform 
Load (kg/m) 

Z - Elastic section 
modulus (mm3) 

Max. 
Support 

Span (m) 

Stress at 
span centre 

(MPa) 

Hoop 
Stress 
(MPa) 

Total 
Stress 
(MPa) 

410,514 10.58 11,247 3.7 15.8 14.4 30.2 

Table 10.8.2.6.3 Wash water pipe work results 

The results have suggested that the DN100 and DN65 stainless steel wash water lines shall 
have support spans of no more than 5.0m and 3.7m respectively to meet the vertical pipe 
deflection requirement.  The resultant total stresses at the span centre appear to be far less 
than the maximum allowable hoop stress as defined previously. 

 

 

10.8.2.7 Conclusions 

As a result of the detailed analysis, we recommend the following: 

• Maximum pipe support span is primarily driven by the vertical pipe deflection 
requirement. The total stress developed at the span centre is estimated to be well 
below the maximum allowable hoop stress. 

• DN100 sludge feed pipe work requires supports every 5.2m or less. 

• DN50 polymer dosing pipe work requires supports every 1.25m or less. 

• DN100 wash water pipe work requires supports every 5.0m or less. 

• DN65 wash water pipe work requires supports every 3.7m or less. 
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Pipe support structural design calculations have been performed primarily on the above 
conclusions. Details are available in section 10.8.3 

 

10.8.3 Pipe support structural detailed design 

Strength check on pipe supports have been performed to confirm the suitability of the 
selected steel members and anchor bolts.  

Proprietary pipe support system is also provided in this project (Unistrut or equivalent). The 
installation of those pipe supports fully complies with the manufacturer’s specification; as a 
result, no strength checks are required. (Please refer to mechanical drawing notes for more 
details). 

Pipe supports No. 3 and No. 5, as detailed in Dwg. 486/5/5/0125-056 & 486/5/5/0125-057, 
are considered the worst case scenarios. They are subjected to the highest thrust load and 
weight load among all pipe supports installed.  It is believed that the strength check is only 
required for these two types of supports. The rest of the pipe support types are deemed 
structurally sound if pipe support No. 3 and No. 5 pass the strength check. 

A minimum yield stress of 250MPa is used in the calculations to validate the strength of the 
carbon steel columns and cantilever beams. The suitability of anchor bolts is checked against 
“Ramset” specification for chemical anchor bolts with the consideration of reduced strength of 
existing building concrete slab. 

 

10.8.3.1 Assumptions 

The following assumptions apply: 

• Calculation is based on pipe support No. 3 & 5 which are subjected to the highest 
thrust forces and considered to be the worst case scenario.  

• No wind load is taken into consideration. 

• 6 CFW to be used for jointing steel members. Weld strength deemed adequate. 

• 12mm thick base plate to be used. Strength deemed adequate.  

 

 

 

10.8.3.2 Pipe support No.3 and No.5 results. 
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"   

Table 10.8.3.2.1 Pipe Support 3 results 

h - Height (pipe centre to base plate) 3.1 m

Lp -Pipe offset from column centre 0.35 m

Max. wash water horizontal thrust 8.30 kN

Fh1 - Max.wash water line horizontal thrust 
applied on support (one quarter of total) 2.08 kN

Max. sludge horizontal thrust 0.50 kN

Fh2 - Max. sludge line horizontal thrust applied 
on support (half of total) 0.25 kN

Fv - Maximum downwards force 3.60 kN

Column description PFC150

Dc - Profile - Depth 150 mm

Wc -Profile - Width 75 mm

I - Area moment of inertia (about x) 8340000 mm4

0.000008340 m4

I - Area moment of inertia (about y) 1290000 mm4

0.000001290 m4

E - Modulus of Elasticity 200000000000 N/m2

Anchor Bolts size (4 off) 16 mm

La - Anchor bolts offset from centre 0.1 m

M1 - Bending moment due to horiz. thrust 8.7575 kN*m

S1 - Stress at base plate due to horiz. thrust 78.75 Mpa

Pcr - Critical Buckling Pressure 66.18 kN

Bolts subjected to tensile force - 
Ft - Tensile force on each bolt (apply on 2 off 

anchor bolts) 22 kN

Concrete tensile capacity per anchor (based on 
effective depth of 80mm and concrete strength 

of f’c = 32 Mpa) 24 kN

Bolts subjected to shear force - 
Fs - Shear force on each bolt (apply on 1 off 

anchor bolts) 2.33 kN

 Ab - Stress area of bolt section 0.000157 m2

Factored stress (using safety factor of 2.5) 37.0 Mpa

S1 (78.75Mpa) < 250MPa (Minimum Yield Stress of steel grade 
250) = OK

Pcr (66.18 kN) > Fv = 3.6kN = OK

Stress at base plate

Column Buckling Pressure

Bolt Strength Check

Ft (22) < 24kN = OK

( )
OK

Pipe Support No. 3
Calculation

Calculation
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Table 10.8.3.2.2 Pipe Support 5 results 

 

10.8.3.3 Conclusions 

h - Height (pipe centre to base plate) 0.40 m

Max. wash water horizontal thrust 8.30 kN
Fh1 - Max.wash water line horizontal thrust 

applied on support (one quarter of total) 2.08 kN

Max. sludge horizontal thrust 0.50 kN
Fh2 - Max. sludge line horizontal thrust applied 

on support (one quarter of total) 0.13 kN

Max. polymer dosing line horizontal thrust 0.30 kN
Fh3 - Max. sludge line horizontal thrust applied 

on support (one quarter of total) 0.08 kN

Fv - Maximum downwards force 10.00 kN

Supporting steel member description PFC150

Dc - Profile - Depth 150 mm

Wc -Profile - Width 75 mm

I - Area moment of inertia (about x) 8340000 mm4

0.000008340 m4

I - Area moment of inertia (about y) 1290000 mm4

0.000001290 m4

E - Modulus of Elasticity 200000000000 N/m2

Anchor Bolts size (4 off) 20 mm

Pitch of thread 2.5 mm

La - Bolts spacing 80 mm

M1 - Bending moment due to horiz. thrust 1.07 kN*m

S1 - Stress at base plate due to horiz. thrust 31.10 Mpa

M2 - Bending moment due to down thrust 4 kN*m

S2 - Stress at base plate due to horiz. thrust 35.97 Mpa

S - Combined Stress 47.55 Mpa

Factored Combined Stress (Safety factor of 4) 190.22 Mpa

Bolts subjected to tensile force - 
Ft - Tensile force on each bolt (apply on 2 off 

anchor bolts) 13 kN

 Ab - Stress area of bolt section 0.000241 m2
Factored tensile stress (using safety factor of 

2.5) 139.0 Mpa

Bolts subjected to shear force - 
Fs - Shear force on each bolt (apply on 2 off 

anchor bolts) 5.18 kN

 Ab - Stress area of bolt section 0.000241 m2

Factored shear stress (using safety factor of 
2.5) 53.8 Mpa

Calculation

Bolt Strength Check

 Factored stress = 53.8 Mpa < 225 MPa   (Proof Load Stress of 
class 4.6) = OK

 Factored stress = 139 Mpa < 225 MPa  (Proof Load Stress of 
class 4.6) = OK

Pipe Support No. 5

Stress at base plate

Factored S (47.55 Mpa) < 250MPa (Minimum Yield Stress of steel 
grade 250) = OK

Calculation
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All customs designed pipe supports are made of 150 PFC galvanised steel anchored with 
minimum M16 bolts. The pipe support structural members are deemed sufficient for the 
applications. 

 

10.9 Equipment Detail Design 

10.9.1 Bulk Polymer Storage Silo 

A 5 m3 hopper has been selected and designed to meet QUU requirements, more details 
about the sizing of the hopper is provided in section 7.4.1 

The 5 m3 hopper has the following dimensions: 
• hopper diameter: 2100 mm 
• cone bottom diameter: 300 mm 
• cone angle: 30° 
• height of straight section: 880 mm 
• calculated hopper volume: 5.142 m3 
• height of hopper top above ground: 2,580 mm 

The bulk polymer dry hopper is located inside the polymer area for the following reasons: 

• Gibson Island dewatering building is built on reclamation land, any new external 
structure shall have to be designed and potentially piled to prevent future sinking 
situation which would add cost to the project. 

• One of the major causes of problems with the polymer batching process is the 
incorrect storage of polymer in an environment that is subject to large and rapid 
changes in temperature and humidity. Indoor installation reduces the risk. 

The bulk polymer storage silo is fitted with four load cells and offers a visual read-out of 
weight of polymer in the hopper. The weigh cell indicator is fitted on the door of the tanker 
truck unloading panel located on the hopper mounting frame, next to the fill point. The 
distance between the load cells and the indicator has been minimised and each load cells are 
wired to the indicator with similar cable lengths 

The hopper has a cone angle of 30 degree which is suitable for dry polymer storage. 
Consideration of wider cone angles, e.g. to 35 degrees, have been discarded because it 
significantly increases the risk of the dry polymer blocking events and would required 
additional equipment such as an electric vibrator and /or compressed air connections to 
prevent the dry polymer arching/bridging in the hopper cone. 

The design makes provision for a vibrator mounting plate on the side of the hopper. Provision 
has been made for a vibrator on the P&ID (refer Dwg. No. 486/5/5/0125-020) but the 
provision of the vibrator is optional and not part of the scope of work. 

The vibrator will not have a detriment effect on the load cell system; additional rubber isolating 
mounts are installed between the load cells and the hopper.  

The dust filter, located next to the hopper, is connected to the hopper via a flexible 
connection. The purpose of the flexible connection is to prevent load cell feedback 
inaccuracy. The dust filter is composed of a contaminated air inlet, filter chamber, dust 
container, shaker motor and cleaned air outlet. The dust filter and the dust container are 
accessible and can be removed from the side of the filter box. The shake motor is interlocked 
with the dry polymer delivery and will not operate during deliveries. The shaker will shake the 
filter after delivery to prevent any blockage. 

The hopper pressure relief valve discharge is piped to the ground and remains open to the 
atmosphere. Any discharge of dry polymer to the floor will provide immediate feedback to the 
operator/ truck driver about the critical status of the hopper during filing operations. 
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10.9.2 Bulk Polymer Storage Silo Access 

The installation of the bulk polymer storage silo inside the polymer area means that the top of 
the storage silo access is restricted by the low roof access which doesn’t comply with the 
Health and Safety standard requirement (refer to section 10.4 for more details). As a result, 
the decision has been made not to provide an access ladder in order to intentionally limit 
access to the top of the storage silo. The top of the storage silo remains trafficable (1 person 
max) from a structural perspective. However, the location of the access hatch, pressure relief 
valve, paddle switch and dust filter have been designed and located to be accessible from the 
existing raised concrete platform. 

The dust filter is installed on a support frame next to the bulk polymer storage silo to ease 
maintenance operations, access and reduce contamination.  

The fill point is located inside the dewatering building and complies with SNF requirements. 
All powdered bulk system used at QUU has 100 NB Kamlock fittings 

SNF delivery truck carries 6 m length of 4 inch clear composite hose with female cams to 
assist unloading. The truck includes a blower that required 415 V power supply, the general 
power outlet (GPO) must be located within 10 m from the truck unloading location. 

Figure 10.8.2 represents the truck unloading location in the filling position; all connections are 
well within the required area. 

 

Figure 10.9.2 Truck unloading location 

 

10.9.3 Dilution/ wetting cone 

The Prominent PolyRex wetting system requires a reliable inlet water supply that can deliver 
the required 12.0 m3/hr at a pressure between 3.5 - 6.0 bar; this is the pressure required 
upstream of the main water injector when the inlet water control solenoid is open and the 
system is operating. Any attempt to operate at less than this inlet water supply specification 
will inevitably lead to a deterioration of the performance of the ejector and, ultimately, to the 
potential blocking/overflow of the wetting cone/delivery system.  

If the pressure is lower that required for a period greater than 3 sec, a pressure switch alarm 
"LOW WATER PRESSURE ALARM" is raised and the entire system will shut down. A 
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pressure regulating valve is fitted on the wetting cone water supply inlet to limit the inlet water 
pressure. 

The wetting system comprises an inlet water train connected to an ejector mounted at the 
base of a wetting cone; the dry polymer is delivered to the centre of the wetting cone through 
screw conveyors via a heated transition piece; a low volume of wash water is introduced at 
the top of the wetting cone to wash the sides; the main water flow thru the ejector creates 
significant suction and provides the initial mixing energy required to ensure that all of the 
polymer grains are fully coated and that the polymer activation process is started. The 
resulting water/polymer mix is delivered via a non-return valve to the batching and ageing 
(top) tank. The non –return valve is designed to prevent the dilution cone from overflowing. 

There is a risk of overflowing if the dilution cone is operating within the maximum allowable 
pressure (6 bars) and low flow conditions. The situation describes above can occur if the 
check valve install downstream to the ejector is blocked, hence reducing the flow and 
maintaining a certain pressure upstream to the ejector. As a result, the water will fill the 
dissolver cone through the ejector and overflow.  

The overflowing risk is very low thanks to the Prominent’s operating and control philosophy. 
Each batching sequence starts by filling the batching and ageing tank to a pre-set level with 
water follow by a pre-determined dry polymer dosing time (9.84mins). The dry polymer is fed 
through the ejector during the dosing time. At the end of the dosing time, the water continues 
to fill the batching and ageing tank for another 10 mins. The pipe located between the ejector 
and the batching and ageing tank is therefore washed before and after the dosing and 
activation of dry polymer through the ejector. It is recommended to check the check valve on 
regular basis as part of regular maintenance operations to make sure the inherent risk of 
blockage is under control. 

The feeder drive, 0.18 kW geared motor, is not fitted with an over torque control. Standard 
motor overload relays are provided to stop the operation in case of blockage / poly rocks and 
clumps. The screw feeder is composed of solid metal shaft with spirals designed to convey 
the dry polymer to the top of the dissolver cone. In case of poly rocks /clumps falling into the 
screw feeder, it is anticipated that the screw feeder will extrude the solid polymer. The screw 
feeder is unlikely to break under such operating conditions. 

No flexible connection is provided between the screw feeder and the dissolver cone; the 
wetting cone is supported off the feeder and the ejector is connected to the bottom of the 
wetting cone. Flexible connections (hoses) are provided on either sides of the ejector to free 
the slight movement of the hopper. 

The inlet cone is fitted with a heated transition piece between the feeder outlet and the entry 
to the wetting cone comprises two stainless steel plates with a polyester foil heating element 
fitted to one of the inside faces of the plates. The heating element is rated at 15 W, 24 VDC 
and it runs continuously whenever the system has power connected and is switched on; there 
is no temperature control; surface temperature rises to a point where the 15 W is fully 
dissipated into the surrounding environment. Adequate warnings sign shall be installed during 
commissioning. 

 

10.9.4 Batching and dosing tank 

 

The polymer batching tank and dosing tank are installed on top of each other. A pneumatic 
dump valve connects the bottom of the polymer batching tank to the top of the dosing tank 
and a mixer is installed in the polymer batching tank to provide a gentle stir of the polymer 
solution 

The tanks and the control levels used in the PolyRex polymer preparation system are 
represented in Appendix 14.9 

The tanks are 1982 mm internal diameter x 1700 mm high; this gives a calculated volume of 
5,245 litres for each tank; the working batch volume for each tank is 4,319 litres. As indicated 
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in the attached Appendix 14.9, the top level in the preparation tank is 1500 mm from the tank 
floor; with a tank height of 1700 mm. This leaves 200 mm freeboard. Feed to the Polymer 
Batching and Ageing Tank is controlled by level pressure transmitter and vibration limit switch 
level sensor. 

The pneumatic dump valve mounted on the side of the batching and ageing tank is designed 
to allow the prepared polymer to flow freely to the dosing tank. The 80mm SS dump valve and 
pipe work is designed to quickly drain the batching and ageing tank into the dosing tank. 

The dump valve actuator is located away from the water to meet maintenance, health and 
safety requirements. 

The material thicknesses used in the construction of the batching and dosing tanks for a 
standard PolyRex are listed below: 

Preparation Tank: 
• tank bottom plate: 3 mm stainless steel 
• tank side wall: 3 mm stainless steel 
• top perimeter stiffening band: 60 x 6 mm flat stainless steel 
• bottom stiffening bar/support: 80 x 6 mm flat stainless steel (this carries the 

connection to the lower tank) 
•  

Dosing Tank: 
• tank bottom plate: 3 mm stainless steel 
• tank side wall: 4 mm stainless steel (supports preparation tank above) 
• top perimeter stiffening band: 60 x 6 mm flat stainless steel 
• bottom stiffening bars: 50 x 5 mm flat stainless steel (installed vertically over a 800 x 

500 grid - to give 50 mm clearance above ground level) 
• Top support structure for upper tank: 70 x 70 x 7 mm stainless steel angle in 2 

directions. 
 

10.9.5 Batching and ageing tank maintenance 

A mixer is installed on the batching and dilution tank. The mixer drive is a NORD 
SK1SM63AF (1.1 kW - 69 rpm) single stage MINIBLOC right angle worm geared unit. The 
batching and ageing tank is fitted with a removable lid to ease maintenance operations.  

The mixer is installed on two horizontal angle beams perpendicular to the rotation axis of the 
removable lid. The beams provide support and locate the mixer in the right location during 
continuous operation. The agitator shaft passes through the hollow output shaft and is keyed 
and held in place with a top retaining collar.  

The simplest approach to remove the motor- gear box assembly, given the limited headroom 
above the batching and ageing tank, is to remove the access lid, remove the mixer tightening 
bolts and slide the mixer / motor assembly to the edge of the tank for routine maintenance 
operation. 

If at some stage the entire agitator shaft and blade has to be removed (this is considered an 
exceptional event) it may be necessary to disassemble the drive/shaft connection in situ, 
allowing the agitator shaft to drop through the drive unit to the bottom of the tank.  

The agitator blade (impeller) can be removed from the shaft before the shaft and the impeller 
can be removed from the tank separately. This will require the tank to be thoroughly cleaned 
and washed out before safe entry into the tank.  

 

A drawing of the mixer is provided below 
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10.9.6 Polymer Dosing 

The following new equipment is associated with the 3 new polymer dosing pumps: 

 

• 3x Electric motors with Variable Speed Drives 

• 3x Pressure Relief Valves 

• 3x Pressure High- High Switches located on the pressure relief valve levers 

• 3x Pressure Indicators 

• 3x Magnetic Flow-meters  

• 3x Non Return Valves 

• 3x Calibration Cylinders for polymer (volume 1litresrs) 

• 6x Drain Valves (manual ball valves 1 x inlet  + 1 x outlet) 

• 3x Inline Static Mixers 

• Isolation valves. 

 

The static mixer is made of clear acrylic external tube and a convoluted, stainless steel, 
"spiral" internal insert to provide the mixing required between the concentrated polymer and 
dilution water. 

The selected polymer pipe work is uPVC PN18 (1800 kPa @ 20degC), the polymer feed 
pumps are 2.2 kW (IP56) progressive cavity pumps and can produce a maximum of 1200 kPa 
(discharge pressure) under 450 rpm. The selected polymer dosing pump operational speed 
remains below 400 rpm during normal operating and the polymer dosing pumps are fitted with 
pressure relief valve designed to operate at 750 kPa.  

The polymer dosing pump operational discharge pressure is 299 kPa at 1700 l/hr (max flow 
rate). The pressure relief valve and the uPVC class provide sufficient protection to safely 
operate the polymer dosing pumps. The risk of pipe explosion is deemed to be very low 
during operation. The installation of the pipe work shall comply with AS 2032 Installation of 
PVC pipe system. 

 

10.9.7 Wash water booster pumps 
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The wash water booster pumps are installed inside the polymer dosing area. The pumps are 
protected from the element and are operating in a dry environment, and as a result IP54 
protection is deemed sufficient.  

The wash water booster pump discharges are not equipped with flow switches to stop the 
pumps during low flow events. Flow switches may give false positive and false negative 
alarms causing more trouble than use. Each wash water booster pump is equipped with 
motor overload protection and PTC monitoring element. 

The suction and discharge pipe work is stainless steel 316 pipe work. Suction and discharge 
isolation valves are flanged fully lugged to allow individual pump removal while others pumps 
remain in service. Pressures gauges are fitted on the suction and discharge of the pump skid 

The SS316 pipe work specification is as follow: 

• Diameter =< 50 mm, SS316 sch40 

• Diameter > 50 mm, SS316 sch10 

• Flanges as per AS4087 Figure B7 PN16 

 

10.9.8 Wash water filter 

The wash water filter is installed on the wash water pump skid discharge due to the low 
service water inlet pressure on the polymer dosing area. The service water flow and pressure 
available in the polymer dosing area have been tested on site on the 23th of February 2012. 
(Refer to section 11.2 for more information) 

The existing service water system cannot provide the required minimum pressure of 200 kPa 
to the wash water filter inlet under normal and minimum service water availability (Refer to 
section 11.2.3 for more information).  

The service water filter has been installed on the discharge of the wash water booster pump 
skid to meet the filter minimum inlet pressure requirement. The wash water booster pump skid 
dead head is equal to 15 bar; as a result, the filter and the by-pass y-strainer are designed to 
withstand a pressure of 16 bar. 

 
The wash water filter is fitted with a 300 micron stainless steel weave wire screen. The 
flushing drain line is fitted with 3-way air actuated valve and diaphragm valve to throttle the 
exhaust due to the high pressures involved. A 2-way (fwd/rev) drive unit that is attached to the 
scanner by a threaded shaft rotates the Scanner and provides the helical movement. Spring 
loaded nozzles have not been specified for the auto filter (SAF1500) as they are normally 
used where there is low pressure or flows and generally only on fine screens below 
200micron.   

The manual y-strainer is a carbon steel body with epoxy coating as per the auto filter. The 
screen is 316 stainless steel and has been specified at the same degree (300micron) as per 
the auto filter to ensure the same quality of water is provided downstream. The filter is for use 
when the auto filter is off line and once the auto filter goes back on line the manual y-strainer 
should be cleaned in preparation for a clean screen when next required. The Manual y-
strainer is also made to PN16 rating as per auto filter.  

The wash water booster pumps combined maximum flow at 50 Hz (3 duties) is greater that 
the filter maximum flow by 5 m3/hr. The Amiad self-cleaning filter is able to handle the highest 
flow and will not be damaged during operation. The self -cleaning process, however, will be 
affected and will be less efficient at the highest flow. The filter will ultimately block, the 
process will shut down and an alarm will be raised to SCADA if the cleaning cycle is unable to 
reduce the differential pressure across the filter. 

 

10.9.9 Sludge feed 
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Each sludge feed pump is skid mounted and will have its associated pipe-works, 
instrumentation, valves, fittings and connections.   

The following new equipment is associated with the 3 new Sludge Feed Pumps 

• 3x Magnetic Flow-meters  

• 3x Pressure Indicating Transmitters 

• 3x Non Return Valves 

• 3x Pressure Relief Valves 

• 3x Pressure Switches 

• 6x Isolation valves (manual sluice gate valves) 

• 6x Drain valves (manual gate valves). 

 

Each sludge feed pump is protected from damage by continual monitoring with a magnetic 
flow-meter and a Pressure Indicating Transmitter (PIT) fitted on the discharge line. In the 
event of either low flow or high pressure, the Sludge feed pump will stop operation. 

The selected sludge feed pipe work is Ductile Iron (DI) (2000 kPa @ 20degC), the sludge 
feed pumps are 11 kW (IP56) progressive cavity pumps and can produce a maximum of 600 
kPa (discharge pressure) under 350 rpm.  

The selected sludge feed pump operational speed remains below 400 rpm during normal 
operating and the sludge feed pumps are fitted with pressure relief valve designed to operate 
at 500 kPa. The sludge feed pump operational discharge pressure is 86.2 kPa at 37,200 l/hr 
(max flow rate). The pressure relief valve and the DI class provide sufficient protection to 
safely operate the sludge feed pumps. Flanges to be as per AS 4087 Figure B7 PN16 

Sludge discharge pressure instrument is fitted with isolation ball valve and a sampling 
connection point between the pressure instrument and the isolation ball valve. It is designed 
to help maintain the pressure instrument during operation and to access the sampling point 
safely. 
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10.10 Preferred Supplier 

The following suppliers/contractors/equipment is nominated to supply the equipment defined 
in this report. 

 

Belt filter press Andritz 

Polymer Batching plan Prominent Tomal PolyRex  

Overhead crane Demag 

Sludge feed pump Mono 
Service water filter Filtomat / Amiad 

Pipe work Promains & Crevet 

Service water pump Grundfos / ITT 

Switchboard EDSS 

VSD Danfoss Aquadrive 

Table: 11.9: Nominated Equipment/Supplier/Contractor 
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11. HYDRAULIC 

11.1 Introduction 

The section sets out: 

 
• Assumptions and basis of the hydraulic design 
• Specific hydraulic/civil issues for the site 

 

The new dewatering equipment will be installed in the same location as the existing 
dewatering equipment and shall be using existing service connections present in the 
dewatering building. Tenix perform a service water and potable water draw down test to 
establish the existing system characteristic and its suitability. 

11.2 Service Water test 

The wash water demand is listed below (refer to section 8.5.4) 

Table 11.2 wash water demand 

11.2.1 Demand areas 

The key service water (SW) demand areas at Gibson Island for both the best and worst SW 
supply levels around the plant were determined with the plant operators and are listed below. 

• Spray system across the plant (i.e. bioreactor, RAS, MLSS De-Aeration 
Chambers, MLSS Distribution Chambers, etc) 

• Truck SW loading system 

• Belt Filter press Area 

• General Site hoses  

Further it was noted that the SW system would operate with reduced capacity when one of 
the four existing SW filters is in backwash mode. 

The existing SW system has a “FST Filling Mode” which is used to fill a final tank after 
maintenance. This rare occurrence was not considered in the test and modelling of the 
existing SW. 

 

11.2.2 Test equipment and location 

The following equipments were utilised to perform the SW test  

• Lay flat DN100 hose 15 m in length 

Description 
Duty flow 
per unit 

Max flow 
per unit No. unit Total Max flow 

Nature 
m3/hr m3/hr Item m3/hr l/s 

Polymer Batching 12 15.17 1 15.17 4.214 Optional  

BFP  12 12 3 36 10.000 Continuous 

Dilution water 2 3.78 3 11.34 3.150 Optional  

Service hose 3.6 3.6 1 3.6 1.000 Optional  

Wash water filter flushing Intermittent 
Total  19.475 
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• Flanges, connections and 100-80 mm reducer 

• Plumbing connections 

• Totaliser Flow meter 

• Calibrated pressure transmitter  

• Stop watch (potable water test) 

• Manual gate valve 

• PPE (Gloves, hard hats, eye protection, long sleeves shirts, Long work pants, 
Steel capped shoe) 

 

The test rig, composed of the flow meter, valve and lay flat hose, was connected to an 
existing DN 100 SW line in the polymer dosing area. Pictures 2.5 represent the test location. 
The SW line is the green line. 

The calibrated pressure indicator was connected to the ring main in a separate location. The 
pressure indicator was connected in lieu of one existing wash water pump pressure indicator 
in the dewatering building. 

 

The test rig discharge hose was connected to a manhole located in the polymer dosing area 
and was secured to prevent spillages.  

 

   

Pictures SW test locations 

During the tests the water level in the building drain line was monitored to establish whether 
the drain line has sufficient flow handling capabilities. 

 

11.2.3 Test scenarios. 

The test was conducted to determine the pressure and flow rate available from the SW 
distribution line in the dewatering building during the following scenarios: 

 

 
Maximum Normal Minimum 
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SW Sprays OFF ON ON 

SW hoses OFF ON ON 

Truck out loading OFF ON ON 

SW Filters 3 x Filters ON 3 x Filters ON 
2 x Filters ON + 1 x 

Backwash 

Screening sprays 3 x sprays OFF 
2 x sprays OFF + 1 x 

spray ON 3 x sprays ON 

Table 11.2.2.3 SW demand 

11.2.4 Maximum. 

The maximum scenario corresponds to the maximum existing SW availability at Gibson 
Island. The following took place during the course of the test. 

• Plant operators went around site and ensured all hoses; sprays were off during the 
test. 

• Truck service water out loading line was off; 
• All filters were available and none in backwash. The pressure out of the filters was 

maintained at the normal operational condition of approximately 620 kPa. 
• Sprays in the screenings area were off. 
• It was noted by Mark Hordern after the test was performed that one area that utilises 

recycled water was running during the test period. This area is supplied with SW 
continuously during normal operation, hence will not impact the result of the test.  

11.2.5 Normal. 

The normal scenario corresponds to the normal low SW availability at Gibson Island. The 
following took place during the course of the test. 

• Hoses and sprays located in areas of regular use were turned ON. Those areas were 
nominated by QUU plant operators. Truck Service Water out loading system was 
running at full capacity. The flow rate varied as a result of the drop in pressure during 
the test. However, it was always maintained at maximum possible flow for that 
pressure. 

• All filters were available and none in backwash. The pressure out of the filters was 
maintained at the normal operational condition of approximately 620 kPa. 

• One (1) spray in the screenings area was forced open to simulate normal operation. 

11.2.6 Minimum. 

The following took place during the worst case simulation: 
• Hoses and sprays located in areas of regular use were turned ON. Those areas were 

nominated by QUU plant operators. Details of the areas are available in the test 
procedure. 

• Truck Service Water out loading system was running at full capacity. The flow rate 
varied as a result of the drop in pressure during the test. However, it was always 
maintained at maximum possible flow for that pressure. 

• One filter was placed into backwash mode (Note: when filter backwashed there will 
be a reduction in pressure drop across the filter). The pressure out of the filters was 
maintained at the normal operational condition of approximately 620 kPa. 

• All Three (3) sprays in the screenings area were forced open to simulate normal 
operation. 

• The wash line in BFP area was turned on to simulate hose connection. 
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For each of the above conditions, 5 readings of residual line pressure and simulated draw-off 
flow rate were recorded to generate a system curve. 

• Line pressure at 0 L/sec flow 

• Line pressure at 5 L/sec flow 

• Line pressure at 10 L/sec flow 

• Line pressure at 15 L/sec flow 

• Maximum pressure and flow available from the line 

The draw off flow was diverted to the belt filter press building drain to assess its capability of 
handling the maximum flows produced by the system. An extra test was carried out with 40 
L/sec if possible to simulate a wet weather conditions. 

11.2.7 Service Water Test Results 

11.2.7.1 All tests combined 

Graph 11.2.7.1 represents all site results combined. All dots represent actual flow and 
pressure feedback under different test configurations. 
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Graph 11.2.7.1: Gibson Island pressure vs. flow 
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11.2.7.2 Maximum 

Flow rate 
(L/s) 

Time Line 
Pressure 

(kPa) 

Screenings 
valve 

condition 

Truck Out 
loading flow 

Truck Out 
loading 

Pressure 

Filters 
Condition 

Filtration 
system flow 

(L/s) 

No. of 
pumps on 

Filtration 
system 

Pressure 
(kPa) 

Pressure too high at 0 pressure was 633 kPa 

5 3:00 pm 600 Off Off Off 3 available 7.9 1 620 

10 2:59 pm 525 Off Off Off 3 available 10.3 2 610 

15 2:58 pm 420 Off Off Off 3 available 16.7 2 551 

24 (max) 2:56 pm 75 Off Off Off 3 available 21.1 2 505 

 

Graph 11.2.7.2: Maximum scenario trend line  
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11.2.7.3 Normal 

Flow rate 
(L/s) 

Time Line 
Pressure 

(kPa) 

Screenings 
valve 

condition 

Truck Out 
loading flow 

(L/s) 

Truck Out 
loading 

Pressure 

Filters 
Condition 

Filtration 
system flow 

(L/s) 

Filtration 
system 

Pressure 
(kPa) 

0 1:39 pm 440 1 spray On 12.22 378 3 available 16.1 625 

5 1:42 pm 350 1 spray On 9.5 240 3 available 19.5 604 

10 1:47 pm 250 1 spray On 11.1 312 3 available 18.0 617 

15 2:05 pm 120 1 spray On 6.9 131 3 available 20.6 587 

17.6 (max) 2:07 pm 60 1 spray On 8.1 171 3 available 21.4 588 

 

Graph 11.2.7.3: Normal scenario trend line  
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11.2.7.4 Minimal 

Flow rate 
(L/s) 

Time Line 
Pressure 

(kPa) 

Screenings 
valve condition 

Truck Out 
loading flow 

Truck Out 
loading 

Pressure 

Filters Condition Filtration 
system 

flow 
(L/s) 

Filtration 
system 

Pressure 
(kPa) 

0 2:33 pm 320 1 sprays on 9.5 295 2 available 1 backwash 10.6 500 

5 2:32 pm 210 1 sprays on 10.6 295 2 available 1 backwash 11.2 588 

10 2:29 pm 140 1 sprays on 10.5 286 2 available 1 backwash 14.9 551 

15 2:28 pm 75 1 sprays on 10 358 2 available 1 backwash 16.95 623 

16.9 2:26 Pm 50 1 sprays on 6.5 122 2 available 1 backwash 21.6 585 

 

Graph 11.2.7.4: Minimal scenario trend line 

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 5 - Reports

Q-Pulse Id: TMS1447 Active: 19/10/2015 Page 297 of 368



 

                                                            Page 95 of 119  

11.2.8 Service Water flow analysis  

Note: All pressure values in this section are gauge pressure. 

11.2.8.1 Maximum 

The maximum flow available during the maximum test was 24 L/s @ 70 kPa. It is anticipated that 
the system will run out of line pressure beyond 25 L/s.  

The maximum scenario, which involves shutting down all sprays and hoses around the plant, is 
very unlikely due to normal operation requirements. The dewatering building is unlikely to operate 
by itself as a standalone unit. 

It should be noted that the maximum flow observed on the inline flow meter of the Service water 
system was 21 L/s. However, the instrument used for the test was calibrated and thoroughly 
tested. Hence its results will probably be more accurate than the inline flow meter which appears 
to be under reading by 12.5% if any conclusions are to be drawn. 

11.2.8.2 Normal 

The maximum flow available during the test of the normal operating condition was 17.6 L/s @ 60 
kPa. It is anticipated that the system will run out of line pressure beyond 19 L/s.  

Graph 11.2.7.3 result indicates that the system can provide the demand of 3 x BFPs, 3 x Dilution 
Lines and 1 x Polymer batching system (total = 17.35 L/s). 

It is important to note that the flow to the truck out loading area dropped significantly during the 
test. This should be noted during the operation of the system.  

Also noted was that in the first three tests (0, 5, 10 L/s) the spray system was not ON (on trend). 
However the water usage through the filtration system (16-19.5 L/s) was significantly higher than 
the results even for the maximum usage tests (worse case scenario).  

The last two results (15, max usage) does have the sprays ON as required. However the filtration 
system still reads lower rates than at the (0, 5, 10 L/s) tests. But the results seem to align well 
with the test results for the other usage scenarios. 

This indicates the possibility that an area of high demand started during the test time. This extra 
demand stopped in the timeframe between (12:51:11 and 12:51:16). 

11.2.8.3 Minimum 

The maximum flow recorded in the dewatering building during the minimal conditions (lowest 
amount of SW available in the system) was 16.9 L/s @ 50 kPa. It is anticipated that the system 
will run out of line pressure before 20 L/s.  

The polymer batching system is to be supplied with potable water during standard operating 
conditions. In the worst case scenario, the PW supply may not be available and the polymer 
batching system will have to be supplied with SW.  

Graph 11.2.7.4 indicates that the system can provide the demand of 3 x BFPs, 3 x Dilution Lines 
and 1 x Polymer batching system (operating at 350 kPa) (16.48 L/s). Please note that one 
additional hose (1 L/s) cannot be operated if the system is operating under minimum conditions 
(as described in section 11.2.3). The residual line pressure should be equal to 50 kPa 

However, if the polymer batching system is supplied with SW and three BFPs are operating 
(including dilution water); it is highly recommended to stop one complete BFP train (BFP + 
dilution water) to ensure sufficient SW pressure remains available to the plant. 
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11.2.9 Service Water pressure analysis  

11.2.9.1 Wash Water Booster Pump NPSHr 

The wash water booster pump set located in the polymer dosing area is designed to provide 
wash water to the equipments listed in Table 11.2.9.1 

 

Equipment Pressure requirement (kPa) Flow (L/s) 

Belt Filter Presses 1 800 3.33 

Belt Filter Presses 2 800 3.33 

Belt Filter Presses 3 800 3.33 

Hose reel (1 or 2 or 3) max 500 (AS 3500.1:2003) 1 

Dilution water 1 500 1.05 

Dilution water 2 500 1.05 

Dilution water 3 500 1.05 

Polymer batching plant min 350 / max 600 3.33 / 4.21 

Table 11.2.9.1 Equipment flow and pressure 

 
• The maximum static pressure required on the discharge of the wash water booster pump 

set is equal to 861 kPa to maintain the required equipment pressure in their respective 
locations (Table 10.7.4.6). 

• The duty flow of the pump set is equal to 6.49 L/s per pump (total = 19.475 L/s, 3 duty + 1 
stand by) 

• The wash water booster pump skid duty point is 19.475 L/s @ 94.71 m (86.1 + 10%) 
 

As a result, the selected wash water booster pump NPSHr is equal to 35 kPa (abs) at the duty 
point (6.49 L/s @ 94.71 m). The minimal NPSHa in the system must be greater than the NPSHr 
plus one meter WC (water column) to prevent cavitations.  

 

 

NPSHa > NPSHr +1 m 

 

NPSHr = Net Positive Suction Head Required (abs) 

NPSHa = Net Positive Suction Head Available (abs) 

 

 

The minimum SW NPSHa available in the dewatering building shall be equal or greater than 45 
kPa (abs) to operate the wash water booster pumps. 

If the ring main pressure drops below the 45 kPa(g) (146.6 kPa (abs)) in the dewatering building, 
the wash water booster pump shall stop automatically to make sure the key service water (SW) 
demand areas at Gibson Island do not run out of water. 
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11.2.9.2 Site Results 

 

Graph 11.2.9.2 represents the maximum and minimum pressures available in the ring main under 
several operating configurations listed in Table 11.2.9.2 

 

Configurations 

Flow distribution L/s 
Total 

Flow 

L/s 
Graph colour BFP Dilution 

Water 

Polymer 
Batching 

plant 
Hose Extra 

High demand (light blue) 3 x 3.33 3 x 1.05 1 x 4.21 1 x 1 
2.7 

(15%) 
21.05 

All duty (purple) 3 x 3.33 3 x 1.05 1 x 4.21 1 x 1 0 18.36 

2 duties (blue) 2 x 3.33 2 x 1.05 1 x 4.21 1 x 1 0 13.97 

1 duty (orange) 1 x 3.33 1 x 1.05 1 x 4.21 1 x 1 0 9.59 

Table  11.2.9.2 flow demands 

The best case, maximum operation and worst case scenario trend lines have been used to 
determine the maximum and minimum pressures available in the ring main.
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Graph11.2.9.2.1: Service water pressure range available in the ring main [Minimum vs. Maximum] 
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Graph 11.2.9.2.2: Service water pressure range available in the ring main [Minimum vs. Normal] 
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Configurations 
Flow 

demand 
(L/s) 

Ring main pressure available (kPa) in 
the dewatering building Comments 

All pressures mentioned below are gauge pressure 

 
Graph 

11.2.9.2.1 
Graph 

11.2.9.2.2 

High 
demand 

3 x BFPs, 3 x 
dilution water, 1 

x polymer 
batching & 1 x 
hose + 15 %  

21.05 Min 45 N/A 
45 kPa is the lowest pressure required to operate the 

dewatering system and will used to determine the final duty 
head of the service water booster pumps. 

21.05 Max 210 N/A 

Highest pressure available in the ring main in the Maximum 
scenario (210 kPa) (refer to Section 11.2.3).  

High demand will only be available if the plant operate in the 
Maximum scenario, which is unlikely 

All duty 

3 x BFPs, 3 x 
dilution water, 1 

x polymer 
batching & 1 x 

hose 

18.36 Min 45 45 

45 kPa is the lowest pressure required in the ring main to 
operate the dewatering equipment.  

The lowest SW pressure available in the dewatering building 
is 45 kPa in the Minimum scenario (refer to Section 11.2.3). 

18.36 Max 330 65 

The highest SW pressure available in the ring main in the 
Maximum scenario is 330 kPa (refer to Section 11.2.3).  

The highest SW pressure available in the ring main in the 
Normal scenario is equal to 65 kPa in the Normal scenario 

(refer to Section 11.2.3) 
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2 duties 

 2 x BFPs, 2 x 
dilution water, 1 

x polymer 
batching & 1 x 

hose 

13.97 Min 80 80 The lowest SW pressure available in the dewatering building 
is 80 kPa in the Minimum scenario (refer to Section 11.2.3). 

13.97 Max 430 150 

The highest SW pressure available in the ring main in the 
Maximum scenario is 430 kPa (refer to Section 11.2.3). The 
highest SW pressure available in the ring main in the Normal 
scenario is equal to 150 kPa in the Normal scenario (refer to 

Section 11.2.3) 

1 duty 
1 x BFP, 1 x 

dilution water, 1 
x polymer 

9.59 Min 140 140 The lowest SW pressure available in the dewatering building 
is 140 kPa in the Minimum scenario (refer to Section 11.2.3). 
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Table 11.2.9.2.1 Service Water pressure test summary 

batching & 1 x 
hose 

9.59 Max 530 250 

The highest SW pressure available in the ring main in the 
Maximum scenario is 530 kPa (refer to Section 11.2.3). The 
highest SW pressure available in the ring main in the Normal 
scenario is equal to 250 kPa in the Normal scenario (refer to 

Section 11.2.3) 
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The dewatering equipments operate in conjunction with other equipment located around Gibson 
Island treatment plant. As a result, the Normal and Minimum scenarios represent Gibson Island 
standard mode of operation. 

Graph 3.3.2.2 indicates that it could be critical to operate the “All duty” configuration even if it may 
be technically possible. It is given that the “High demand” configuration will not be achievable in 
Normal and Minimum scenarios. 

It is recommended to feed the polymer batching plant with PW instead of SW if 3 x BFPs, 3 x dilution 
waters and 1 x hose are required to operate simultaneously. 

“2 duties” and “1 duty” configurations are both achievable in Normal and Minimum scenarios. 

11.3 3Possible Sources Of Error 

During the tests, the following possible sources of error were noted: 

 
• One system was using service water during the testing of the best case scenario. This might 

impact accuracy of the best case scenario results readings. However it will not impact the 
other cases. 

• Flow meter inaccuracy: It took some time for the actual flow reading to settle. As a result, 
slight increase or decrease in flow may have occurred after the readings were recorded. 

• Existing treatment plant flow and pressure equipment feed back to Scada may not be fully 
accurate. 

• A pressure drop reduction across the filter after a back wash sequence was noted and could 
have impacted the readings of the SW best case scenario 

• The service water truck loading discharge was reduced; hence, potentially impact the SW 
discharge flow rate. 

 

11.4 Conclusion 

Sufficient SW (service water) flow and pressure is available to the dewatering building under normal 
conditions to provide routine dewatering operation (2 BFPs on duty). It is recommended to supply the 
polymer batching plant with PW instead of SW if 3 x BFPs, 3 x dilution waters, 1 x hose and the 
polymer batching pant are required to operate simultaneously. 

 

12. ELECTRICAL 

12.1 Introduction 

This section describes the features of the electrical design proposed for the Gibson Island Belt Filter 
Press Replacement Project. It is intended to fulfil the functional requirements of the:  

• Gibson Island WRP Sludge Dewatering Replacement Technical Specifications 

• Metal Clad Switchboard and Enclosures (SSM001) 

• Electrical and Instrument Installation – Technical Specification (SSM002) 

• Variable Speed Drives (SSM018) 

• Preferred Equipment List – Electrical (SSM030) 

• Corrosion Protection for Mechanical and Electrical Equipment and Structures (SSM059) 
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12.2 Scope of supply 

This electrical design proposal covers the operation and control of the Dewatering Plant and 
associated facilities.  

 

The following scope of supply summarises the tasks to be carried out in delivering the electrical 
design: 

• Motor/Load List 

• Maximum demand calculations and power requirements 

• Single Line Drawings (SLD)  

• Motor Schematics   

• 240Vsc distribution drawings 

• UPS distribution drawings 

• 24Vdc distribution drawings  

• PLC I/O termination drawings. 

• 4-20mA instrumentation loop drawings 

• PLC Rack/Slot Network drawings 

• Cable schedule spreadsheet 

• Prepare panel layouts for LCSs and Polymer Unloading Panel  

• UPS sizing 

• Electrical section of Vendor package specifications 

• Prepare Electrical Switchboard specification 

• Prepare Electrical Installation specification  

• Prepare instrument datasheets 

• Technical Review of Vendor package offers (electrical component)    

• Technical Review of Switchboard/Installation tender offers – assess & recommendation    

 

12.3 Estimated load 

The new maximum demand of the Dewatering MCC is 138KVA (192A). The maximum demand is the 
power used by the plant in the worst case where all duty equipment is operating with a diversity factor 
applied 

The plant equipment to be installed is based on the latest Equipment List provided as Appendix 14.10 

 

12.4 Power Supply to site 

 

The existing substation No.4 which is located within the Dewatering building powers existing 
Dewatering MCC.  The existing Dewatering MCC is equipped with 400A MCCB Incomer which is 
adequate for the new maximum demand.  
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12.5 MCCs 

 

The existing switch room is retained as well as existing Dewatering MCC. The existing switch room 
houses the electrical equipment, existing Dewatering MCC, UPS, and VSDs etc. The switch room air 
conditioner will not be refurbished as part of this contract.  

There is one existing MCC, the Dewatering MCC. The Dewatering MCC is a 415V Form 3b 400A 
switchboard; the IP rating and KA rating of the board are assumed to be IP54 and 30KA respectively. 

 

Existing Dewatering MCC contains: 
• An existing incomer section with main C/B, phase failure relay, surge diverters, and 

power monitoring transducers.  
• An existing supply metering equipment compartment. 
• An existing Form 3 B motor starter compartments,  
• DB section. 
• PLC and marshalling section in Form 1 tiers containing the PLC, terminals, power 

supplies, ethernet switch, etc.  

The existing Dewatering MCC will be refurbished to power and control all existing and new electrical 
equipment and instrumentation.  

The existing Dewatering MCC will be refurbished such that transition from existing equipment to the 
new equipment is phased to allow for operational requirements of the dewatering plant. 

Transition from existing equipment to the new equipment will be phased as follows: 

 
• An existing power feeder will be installed or reused to power the temporary polymer 

equipment. 
• New polymer pump starters will be installed, these starters are as follows: 

 New Polymer Dosing Pump No.1 starter; this starter will replace the 
existing Polymer Dosing Pump No.1 starter. 

 New Polymer Dosing Pump No.2 starter; this starter will replace the 
existing Polymer Dosing Pump No.2 starter. 

 New Polymer Dosing Pump No.3 starter; this starter will replace the 
existing Polymer Dosing Pump No.3 starter. 

• A Power feeder will be installed to feed the new Polymer Batching Control Panel. One 
of the spare cubicles will be used for that purpose. 

• A Power feeder will be installed to feed the new Wash Water Filter Control Panel. 
One of the spare cubicles will be used for that purpose. 

• New BFP Booster Pumps starters will be installed, these starters are as follows: 
 New BFP Booster Pump No.1 starter; this starter will replace the existing 

Poly Dilution Pump No.1 starter. 
 New BFP Booster Pump No.2 starter; this starter will replace the existing 

Poly Dilution Pump No.2 starter. 
 New BFP Booster Pump No.3 starter; this starter will replace the existing 

Poly Dilution Pump No.3 starter. 
 New BFP Booster Pump No.4 starter; this starter will be installed in a 

spare cell. 
• New Sludge Feed Pumps starters will be installed, these starters are as follows: 

 New Sludge Feed Pump No.1 Starter; this starter will replace existing 
Sludge Feed Pump No.2 starter. 

 New Sludge Feed Pump No.2 Starter; this starter will replace existing 
Sludge Feed Pump No.3 starter. 
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 New Sludge Feed Pump No.3 Starter; this starter will be installed in a 
spare cell. 

 Existing Sludge Feed Pump No.1 Starter will be decommissioned. 
• New BFP starters will be installed, these starters are as follows: 

 New BFP No.1 Starter; this starter will replace existing BFP No.2 starter. 
 New BFP No.2 Starter; this starter will replace existing BFP No.3 starter. 
 New BFP No.3 Starter; this starter will be installed in a spare cell. 
 Existing BFP No.1 Starter will be decommissioned. 

• New Flocculator starters will be installed, these starters are as follows: 
 New Flocculator No.1 Starter; this starter will replace existing Flocculator 

No.1 starter. 
 New Flocculator No.2 Starter; this starter will replace existing Flocculator 

No.2 starter. 
 New Flocculator No.3 Starter; this starter will replace existing Flocculator 

No.3 starter. 
• New Collection Conveyor starter will be installed; this starter will replace the existing 

Collection Conveyor Starter. 
• New Inclined Conveyor starter will be installed; this starter will replace the existing 

Inclined Conveyor starter. 
• New Air Compressor No.1 Starter will be installed; this starter will replace the existing 

Compressor No.1 starter. 
• New Air Compressor No.2 will be installed; this starter will replace the existing 

Compressor No.2 starter. 
• New Inclined Conveyor Radial Drive starter will be installed; this starter will replace 

the existing Inclined Conveyor Radial Drive. 
• Existing Wash Water Pump starters will be decommissioned; these starters are as 

follows: 
 Wash Water Pump No.1. 
 Wash Water Pump No.2. 
 Wash Water Pump No.3. 

The wiring between the cable zone tiers and PLC marshalling panel will be used where 
possible; the tender electrical drawings detail which wires shall be reused. New wires will be 
provided between cable zone tiers and PLC marshalling panel where required by the electrical 
tender drawings. 

The Subcontractor will assess the condition of the existing selector switches, hour run meters, 
potentiometers, indication lamps and ammeters. If this equipment found unsatisfactory, then 
the Subcontractor will decommission them and replace them with new equipment. 

Replacing Starter means: 
 The existing Circuit Breaker will be decommissioned. 
 The existing operating handle will be decommissioned. 
 The existing contactor and relays will be decommissioned. 
 The internal wiring inside the starter cubicle up to the cable zone tier 

terminals will be decommissioned. 
 New MCCB as per the SLD will be installed 
 New operating handle will be installed. 
 New relays will be installed. 
 New wires up to the terminals in the cable zone tier will be installed. 
 Wires between cable zone terminals and PLC marshalling panel will be 

used where possible; refer to tender electrical drawings for details. 
 The condition of hour run meter, indication lamps, selector switches, 

ammeter and potentiometer will be assessed by the Subcontractor and will 
be replaced where required. 

 The busbar work will be modified if required. 
 The unused equipment will be decommissioned. 

Installing starter in a spare cell means: 
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 New Circuit Breaker will be installed. 
 New operating handle will be installed. 
 New relays will be installed. 
 New hour run meter, indication lamps and selector switches as per related 

starter schematic will be installed. 
 New wires will be installed. 
 New terminals in the cable zone will be installed. 
 New wires between cable zone tier and PLC marshalling panel will be 

installed. 
 The busbar work will be modified if required. 

 Decommission starter means: 
 Lock on the off position 
 No change to starter internal wiring  

There is a control and power section located on the rear of the existing Dewatering MCC; it 
contains existing AC instrument power distribution, instrument surge arrestor, existing level 
multitrode relays, etc. The refurbishment work on this section will be as follows: 

 The fuses which powering the existing AC instruments will be 
decommissioned and replace them with MCBs. These MCBs will power 
mix of existing and new AC instruments, refer to tender electrical drawings 
for details. 

 Instrument Surge Arrestor will be retained. 
 Polymer Multitrode relays will be decommissioned and reused for sludge 

box level switches; refer to tender electrical drawings for details. 
 The Balance Tank Multitrode relays will be retained and rewired to match 

the new design, refer to tender drawings for more details. 

12.6 LCSs 

A field local control station (LCS) at each motor will be installed. Each LCS has control circuit isolator, 
E/Stop, local starts & stops pushbuttons. The Start/Stop push buttons and Isolator will be installed on 
escutcheon behind the LCS door. 

An E-stop risk assessment has been performed as per AS4024 and is available in Appendix 14.11 

 

12.7 Plant Lighting and Power 

The existing Light and Power switchboard is located within the existing Dewatering MCC; this DB 
doesn’t comply with AS3000 requirement and shall be decommissioned.  

The Subcontractor will investigate and assess the possibility of installing a new 60 ways MCB chassis 
in the place of the decommissioned chassis. If the installation requirements are satisfactory, the 
contractor then will decommission the existing chassis and replace it with a new chassis. If the 
installation requirements are not satisfactory, the contractor shall supply an external distribution 
board.  

The DB shall be designed to comply with the contract electrical tender drawings. DB may be propriety 
board if suitable for the application. 

If new external DB will be supplied, the DB will be installed in the switch room. 

 

12.8 Cabling, Conduits and Ladder Support Systems 

The existing conduits will be used to run the new cables. Where an existing conduits are not available 
a cable ladder will be installed. Separate cable ladders for power cable ladders and control & 
instrument cabling will be installed were practical.  
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12.9 UPS and DC controls 

The existing UPS is deemed to be un-operational; the UPS and batteries will be replaced with new 
ones, while the bypass switch will be retained. 

The instruments are powered by an essential power supply from the Blower Building Essential DB. An 
existing selector switch switches the instrument power supply between the essential power feeder 
from the Blower Room essential DB and the Light and Power DB. 

The UPS feeds the PLC marshalling compartment only PLC, cards, Ethernet Switch, HMI, etc. 

There is one POWERBOX 24VDC supply; this DC power supply and related distribution circuits will 
be retained and reused. 

 

12.10 Lightning Protection 

The main incomer surge protection will be retained. The instrument surge arrestor will be retained. 

 

12.11 New VSD vs. Existing VSDs 

All VSDs will be installed external to existing Dewatering MCC. They will be installed on the opposite 
wall of MCC front access. 

All Variable Speed Drives (VSDs)  are DANFOSS AQUA FC202 VSDs and will be supplied including 
all ancillary equipment (e.g. remote keypad, filters, cables, safe stop option etc) required for 
successful operation of the VSDs. 

The existing VSDs are located on the rear of existing Dewatering MCC, these VSDs and related 
equipments such as contactors, wires, etc. will be decommissioned and removed from site. 

 

12.12 PLC and SCADA System 

 

The existing PLC hardware and marshalling panel will be retained; there is a requirement to add new 
I/O cards and communication module to the existing PLC. The following I/O cards and communication 
module need to be supplied and installed: 

• Two DI cards, the card part number is IC694MDL655CA 
• One DO card, the card part number is IC694MDL940CA 
• One AO card, the card part number is IC695ALG808AA 
• One Profibus DP card, the card part number is IC695PMP300 

 

The new communication Profibus DP module (IC695PMP300) will be installed to communication with 
Polymer Dosing Siemens S7-224 PLC. 

Four New terminal strips X11, X12, X13 and X14 will be supplied and installed; refer to I/O schematics 
for details. 

The existing terminals will be modified to match the tender electrical drawings.  
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13. APPENDICES 

13.1 Asset layout area 
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13.2 Mass & Flow Balance Tables 
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13.3 Building photos 
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Appendix 13.3 

Overhead Crane and Existing Structure 
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13.4 Access areas 
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13.5 Sludge inline mixer 
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13.6 Sludge feed 
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13.7 Polymer dosing 
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13.8 Wash water 
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13.9 Control Levels 
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PolyRex  0,6 1,0 2,0 3,0 4,0 5,4 6,6 8,4

Batch volym (dm3) 218 400 940 1229 1985 2698 3292 4317

SL 1- (mm) 80 80 80 80 80 80 80 100
SL 2 (mm) 200 250 250 250 250 250 250 300
SL 3+ (mm) 520 640 850 850 1080 1080 1300 1500

SL 4- (mm) 100 100 130 130 130 130 130 130
SL 5-- (mm) 80 80 110 110 110 110 110 110
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13.10 Equipment list 
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5532_Gibson Island Equipment List rev6 AB.xls

Gibson Island RWP Equipment List

P&ID Dwg QUU Tag Label Process Equipment Description Process Equipment Type Process Fluid Type Process Equipment Duty Point(s) Starter Motor Size (kW) Make Model  Supplier Supplier Contact

Belt Filter Press Unit 1 0420

BFP 01 ST032-BFP-0420-001 Belt Filter Press (BFP) No.1 Belt Filter Press  
Thickened Waste Activated 

Sludge 
31 kL/hour@ 1.5% solids VSD 2x 1.1 Andritz PPS -  2000 Andritz Graham Cartridge; phone (02) 49144022

MT 1607A & 1607B ST032-MT_-0420-001 Belt Filter Press (BFP) No.1  Motors

SC 16070 ST032-VSD-0420-001 VSD for Belt Filter Press (BFP) No.1  Motors

### Flocculator No.1 for BFP No.1 Flocculator
Thickened Waste Activated 

Sludge 
 Volume 550 Litres N/A N/A Andritz PM -550 Andritz Graham Cartridge; phone (02) 49144022

MT 1608 ST032-MT_-0420-002 Flocculator Motor No.1 Worm Geared Motor N/A 1.1 kW; 230 V; 3 phase; 50 Hz; IP 56 DOL 1.1 Nord SK 1282AF-90S/4 Andritz Graham Cartridge; phone (02) 49144022

Emergency Eye-wash & Safety Shower Station Emergency Eye-wash & Safety Shower Station Potable water N/A N/A Tenix Peter Flood
Belt Filter Press Unit 2 0420

BFP 02 ST032-BFP-0420-002 Belt Filter Press (BFP) No.2 Belt Filter Press  
Thickened Waste Activated 

Sludge 
31 kL/hour@ 1.5% solids VSD 2x 1.1 Andritz PPS -  2000 Andritz Graham Cartridge; phone (02) 49144022

MT 1329A & 1329B ST032-MT_-0420-003 Belt Filter Press (BFP) No.2  Motors

SC 13290 ST032-VSD-0420-002 VSD for Belt Filter Press (BFP) No.2 Motors

### Flocculator No.2 for BFP No.2 Flocculator
Thickened Waste Activated 

Sludge 
 Volume 550 Litres N/A N/A Andritz PM -550 Andritz Graham Cartridge; phone (02) 49144022

MT 1330 ST032-MT_-0420-004 Flocculator Motor No.2 Worm Geared Motor N/A 1.1 kW; 230 V; 3 phase; 50 Hz; IP 56 DOL 1.1 Nord SK 1282AF-90S/4 Andritz Graham Cartridge; phone (02) 49144022
Belt Filter Press Unit 3 0420

BFP 03 ST032-BFP-0420-003 Belt Filter Press (BFP) No.3 Belt Filter Press  
Thickened Waste Activated 

Sludge 
31 kL/hour@ 1.5% solids VSD 2x 1.1 Andritz PPS -  2000 Andritz Graham Cartridge; phone (02) 49144022

MT 1638A & 1638B ST032-MT_-0420-005 Belt Filter Press (BFP) No.3  Motors

SC 16380 ST032-VSD-0420-003 VSD for Belt Filter Press (BFP) No.3 Motors

### Flocculator No.3 for BFP No.3 Flocculator
Thickened Waste Activated 

Sludge 
 Volume 550 Litres N/A N/A Andritz PM -550 Andritz Graham Cartridge; phone (02) 49144022

MT 1639 ST032-MT_-0420-006 Flocculator Motor No.3 Worm Geared Motor N/A 1.1 kW; 230 V; 3 phase; 50 Hz; IP 56 DOL 1.1 Nord SK 1282AF-90S/4 Andritz Graham Cartridge; phone (02) 49144022
Belt Filter Press Feed Pumps 0420

PU 412 ST032-PU_-0420-001 Sludge Feed Pump No.1 Helical Rotor Pump
Thickened Waste Activated 

Sludge 
31 m3/hour VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4582

MT 412 ST032-MT_-0420-007 BFP Feed Pump Motor No.1 Motor 4 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4583

SC 60412 ST032-VSD-0420-004 VSD for BFP Feed Pump Motor No.1 VSD VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4584

PU 413 ST032-PU_-0420-002 Sludge Feed Pump No.2 Helical Rotor Pump
Thickened Waste Activated 

Sludge 
31 m3/hour VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4582

MT 413 ST032-MT_-0420-008 BFP Feed Pump Motor No.2 Motor 4 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4582

SC 60413 ST032-VSD-0420-005 VSD for BFP Feed Pump Motor No.2 VSD VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4583

PU 414 ST032-PU_-0420-003 Sludge Feed Pump No.3 Helical Rotor Pump
Thickened Waste Activated 

Sludge 
31 m3/hour VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4584

MT 414 ST032-MT_-0420-009 BFP Feed Pump Motor No.3 Motor 4 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 4 kW Nord Dynapumps Ali Tasbihi; phone (07) 5546 7777

SC 60414 ST032-VSD-0420-006 VSD for BFP Feed Pump Motor No.3 VSD VSD Danfoss Dynapumps Ali Tasbihi; phone (07) 5546 7777

SM 0420-001 ### Inline static mixer line 1 Static Mixer WAS/Polymer Andritz Graham Cartridge; phone (02) 49144022

SM 0420-002 ### Inline static mixer line 2 Static Mixer WAS/Polymer Andritz Graham Cartridge; phone (02) 49144022

SM 0420-003 ### Inline static mixer line 3 Static Mixer WAS/Polymer Andritz Graham Cartridge; phone (02) 49144022
Service Water Supply system 1030

FLT 1030-001 ST032-FLT-1030-001 Service Water (Reticulated Effluent) Filter Water Filter Reticulated Effluent
40 m3/hour; 2 - 10 bar; 400 micron weave wire 

screen; inlet/outlet size: 50 mm; 80 mm
N/A NA Amiad SAF 3000 Amiad Filtration Systems Cameron Clarke-Bates; phone 0425 790 618

MT 1030-001 ST032-MT_-1030-001 Service Water (Reticulated Effluent) Filter backwash motor motor 0.18 kW; 415 V; 3 phase; 50 Hz DOL 0.18 Amiad Amiad Filtration Systems Cameron Clarke-Bates; phone 0425 790 619

PU 524 ST032-PU_-1030-001 BFP Washwater Pump No.1 Multistage Centrifugal Pump Reticulated Effluent 2.2- 20.4 L/sec VSD N/A Grundfos CRI32-2-6 GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

MT 524 ST032-MT_-1030-002 BFP Washwater Pump Motor No.1 Helical Gear Motor 11 kW; 415 V; 3 phase; 50 Hz; IP 55 VSD 11 Grundfos GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

SC 60524 ST032-VSD-1030-001 VSD for BFP Washwater Pump Motor No.1 VSD

PU 500 ST032-PU_-1030-002 BFP Washwater  Pump No.2 Multistage Centrifugal Pump Reticulated Effluent 2.2- 20.4 L/sec VSD N/A Grundfos CRI32-2-6 GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

MT 500 ST032-MT_-1030-003 BFP Washwater Pump Motor No.2 Helical Gear Motor Reticulated Effluent 11 kW; 415 V; 3 phase; 50 Hz; IP 55 VSD 11 Grundfos GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

SC 60500 ST032-VSD-1030-002 VSD for BFP Washwater Pump Motor No.2 VSD

PU 519 ST032-PU_-1030-003 BFP Washwater  Pump No.3 Multistage Centrifugal Pump Reticulated Effluent 2.2- 20.4 L/sec VSD N/A Grundfos CRI32-2-6 GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

MT 519 ST032-MT_-1030-004 BFP Washwater Pump Motor No.3 Helical Gear Motor Reticulated Effluent 11 kW; 415 V; 3 phase; 50 Hz; IP 55 VSD 11 Grundfos GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

SC 60519 ST032-VSD-1030-003 VSD for BFP Washwater Pump Motor No.3 VSD

PU 538 ST032-PU_-1030-004 BFP Washwater  Pump No.4 Multistage Centrifugal Pump Reticulated Effluent 2.2- 20.4 L/sec VSD N/A Grundfos CRI32-2-6 GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

MT 538 ST032-MT_-1030-005 BFP Washwater  Pump Motor No.4 Helical Gear Motor Reticulated Effluent 11 kW; 415 V; 3 phase; 50 Hz; IP 55 VSD 11 Grundfos GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

SC 60538 ST032-VSD-1030-004 VSD for BFP Washwater Pump Motor No.4 VSD

TKP 60501 ST032-TK_-1030-001 BFP Washwater  Skid pressure balancing tank 1 Pressure balancing tank  80l Reticulated Effluent 80l N/A N/A Grundfos GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

### Hose reel No 1 Hose Reel Reticulated Effluent N/A N/A N/A
### Hose reel No 2 Hose Reel Reticulated Effluent N/A N/A N/A
### Hose reel No 3 Hose Reel Reticulated Effluent N/A N/A N/A

Polymer Storage and Batching system 0460
### Emergency Eye-wash & Safety Shower Station Emergency Eye-wash & Safety Shower Station Potable water N/A N/A Tenix Peter Flood

SI 0010 ST032-BN_-0460-001 Bulk Polymer Storage Silo Silo Powdered Polymer 5 m3 DOL 0.18 Tomal Prominent Tomal Mike Sloane; phone: (02) 945000995

SCR 0040 ST032-FDR-0460-001 Powdered Polymer Feeder Feeder conveyor Powdered Polymer
10 - 15 kg powdered polymer/minute; Motor: 0.18 

kW; 230V; 50 Hz; IP66
DOL N/A Tomal 182-P Prominent Tomal Mike Sloane; phone: (02) 945000995

MT 275 ST032-MT_-0460-001 Feeder Motor Helical Worm-Geared Motor N/A 0.18 kW; 415 V; 3 phase; 50 Hz; IP 66 DOL 0.18 Nord IEC 63 L/4 Prominent Tomal Mike Sloane; phone: (02) 945000995
GB 0052 ### Feeder Gear Box Gear Box N/A DOL Nord SK1SI40AD H n=26 Prominent Tomal Mike Sloane; phone: (02) 945000995
FC 0060 ### Feeder Cylinder Feeder Cylinder Powdered Polymer N/A N/A Norgren RT/57240/M/40 Prominent Tomal Mike Sloane; phone: (02) 945000995

DC 0070 ### Dissolver Cone Dissolver Cone
Powdered Polymer & Potable 

water
Diameter 300 DK 65 degree, 316 SS N/A N/A Tomal Prominent Tomal Mike Sloane; phone: (02) 945000995

FW 0080 ### Flow Washer Flow Washer
Powdered Polymer & Potable 

water
Diameter 18 x 6.5 mm; Thickness= 1.5 mm N/A N/A Tomal Prominent Tomal Mike Sloane; phone: (02) 945000995

EJ 1291 ### Dissolver Cone Ejector Ejector Polymer solution N/A N/A Meson AB 25-50-50/23-13 Prominent Tomal Mike Sloane; phone: (02) 945000995
TK 0100 ST032-TK_-0460-001 Polymer Batching & Ageing Tank Cylindrical Tank Polymer solution 4.2 m3; 316 SS N/A N/A Tomal PR 8.4 Prominent Tomal Mike Sloane; phone: (02) 945000995
MX 1293 ### Polymer Batching Tank Agitator Agitator Polymer solution N/A N/A Tomal PR 8.4 Prominent Tomal Mike Sloane; phone: (02) 945000995
MT 1293 ST032-MT_-0460-002 Polymer Batching Tank Agitator Motor Helical Worm-Geared Motor N/A 1.1 kW; 415 V; 3 phase; 50 Hz; IP 66 DOL 1.1 Nord 90S/4 Prominent Tomal Mike Sloane; phone: (02) 945000995
GB 1293 ### Polymer Batching Tank Agitator Gear Box Gear Box N/A DOL N/A Nord SK1SM 63 AF n=69 Prominent Tomal Mike Sloane; phone: (02) 945000995
BL 42 ST032-FLT-0460-001 Dust Filter with Shaker Dust Filter Polymer Powder 1.8kW, 415 V, 3 Phase, 50Hz, IP 66 DOL 1.8 kW Prominent Tomal Mike Sloane; phone: (02) 945000995
VE 60107 ### Bulk Polymer Storage Silo Vibrator Vibrating Element Polymer Powder Prominent Tomal Mike Sloane; phone: (02) 945000995
TK 0130 ST032-TK_-0460-002 Polymer Dosing Tank Cylindrical Tank Polymer solution 4.2 m3; 316 SS N/A N/A Tomal PR 8.4 Prominent Tomal Mike Sloane; phone: (02) 945000995

Polymer Dosing system 0460
PU 407 ST032-PU_-0460-001 Polymer Dosing Pump No.1 Progressive Cavity / Helical Rotor Pump Polymer solution 2304 Liters/hour VSD N/A Mono MONO “C” range Mono Pumps Mike Keppe; phone (07) 3350 4582

MT 407 ST032-MT_-0460-003 Polymer Dosing Pump Motor No.1 Worm Geared Motor N/A 1.5 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 1.5 Mono Mono Pumps Mike Keppe; phone (07) 3350 4583

SC 14070 ST032-VSD-0460-001 VSD for Polymer Dosing Pump Motor No.1 VSD

PU 495 ST032-PU_-0460-002 Polymer Dosing Pump No.2 Progressive Cavity / Helical Rotor Pump Polymer solution 2304 Liters/hour VSD N/A Mono MONO “C” range Mono Pumps Mike Keppe; phone (07) 3350 4584

MT 495 ST032-MT_-0460-004 Polymer Dosing Pump Motor No.2 Worm Geared Motor N/A 1.5 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 1.5 Mono Mono Pumps Mike Keppe; phone (07) 3350 4585

P&ID Tag Label
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P&ID Dwg QUU Tag Label Process Equipment Description Process Equipment Type Process Fluid Type Process Equipment Duty Point(s) Starter Motor Size (kW) Make Model  Supplier Supplier ContactP&ID Tag Label

SC 14950 ST032-VSD-0460-002 VSD for Polymer Dosing Pump Motor No.2 VSD

PU 401 ST032-PU_-0460-003 Polymer Dosing Pump No.3 Progressive Cavity / Helical Rotor Pump Polymer solution 2304 Liters/hour VSD N/A Mono MONO “C” range Mono Pumps Mike Keppe; phone (07) 3350 4586

MT 401 ST032-MT_-0460-005 Polymer Dosing Pump Motor No.3 Worm Geared Motor N/A 1.5 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 1.5 Mono Mono Pumps Mike Keppe; phone (07) 3350 4587

SC 14010 ST032-VSD-0460-003 VSD for Polymer Dosing Pump Motor No.3 VSD

SM 0460-001 ### Static Mixer Poly Line 1 Static Mixer N/A N/A Prominent Tomal Mike Sloane; phone: (02) 945000995

SM 0460-002 ### Static Mixer Poly Line 2 Static Mixer N/A N/A Prominent Tomal Mike Sloane; phone: (02) 945000995

SM 0460-003 ### Static Mixer Poly Line 3 Static Mixer N/A N/A Prominent Tomal Mike Sloane; phone: (02) 945000995
Overhead Crane 1180
5532-I-DWG-5016 HO 1-1180-001 ### Overhead Crane Motorised Crane -
5532-I-DWG-5016 MT 1180-001 A ### Overhead crane Hoist Motor Motor -
5532-I-DWG-5016 MT 1180-001 B ### Overhead crane Cr ossMotor Motor -
5532-I-DWG-5016 MT 1180-001 C ### Overhead crane Right Motor Motor -
5532-I-DWG-5016 MT 1180-001 D ### Overhead crane HLeftMotor Motor -
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1. Flow Chart: 
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2. Risk Assessment Schedule  
 Machine 

Name 
Machine 

Tag 
Number 

Severity Frequency & 
Exposure 

Time 

F1 F2 Cate-
gory 

LCS 

S1 S2 F1 F2 P1 P2 P1 P2  Start 
P.B 

Stop 
P.B 

Isolator E/Stop 

1. Sludge Feed 
Pump No.1  

PU-412         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

One E/Stop N.C contact is 
connected direct to VSD 
safe stop input. 

2. Sludge Feed 
Pump No.2 

PU-413         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

One E/Stop N.C contact is 
connected direct to VSD 
safe stop input. 

3. Sludge Feed 
Pump No.3 

PU-414         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

One E/Stop N.C contact is 
connected direct to VSD 
safe stop input. 

4. Belt Filter 
Press No.1 

 

 

 

 

 

 

BFP-1607         3 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

Two E/Stop N.C contacts 
and two N.C contacts 
lanyard switches are 
connected to a safety relay; 
two safety relay contacts 
are connected to VSD safe 
stop input. 
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 Machine 
Name 

Machine 
Tag 

Number 

Severity Frequency & 
Exposure 

Time 

F1 F2 Cate-
gory 

LCS 

S1 S2 F1 F2 P1 P2 P1 P2  Start 
P.B 

Stop 
P.B 

Isolator E/Stop 

 

5. Belt Filter 
Press No.2 

BFP-1329         3 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

Two E/Stop N.C contacts 
and two N.C contacts 
lanyard switches are 
connected to a safety relay; 
two safety relay contacts 
are connected to VSD safe 
stop input. 

6. Belt Filter 
Press No.3 

BFP-1638         3 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

Two E/Stop N.C contacts 
and two N.C contacts 
lanyard switches are 
connected to a safety relay; 
two safety relay contacts 
are connected to VSD safe 
stop input. 

7. Flocculator 
Mixer No.01 

FL-1608         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to the 
DOL circuit. 

One E/Stop N.C contact is 
connected direct to the DOL 
circuit.  

8. Flocculator 
Mixer No.02 

 

 

 

 

FL-1330         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to the 
DOL circuit. 

One E/Stop N.C contact is 
connected direct to the DOL 
circuit. 
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 Machine 
Name 

Machine 
Tag 

Number 

Severity Frequency & 
Exposure 

Time 

F1 F2 Cate-
gory 

LCS 

S1 S2 F1 F2 P1 P2 P1 P2  Start 
P.B 

Stop 
P.B 

Isolator E/Stop 

 

9. Flocculator 
Mixer No.03 

FL-1639         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to the 
DOL circuit. 

One E/Stop N.C contact is 
connected direct to the DOL 
circuit. 

10. Polymer 
Dosing Pump 
No.1 

PU-407         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

One E/Stop N.C contact is 
connected direct to VSD 
safe stop input. 

11. Polymer 
Dosing Pump 
No.2 

PU-495         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

One E/Stop N.C contact is 
connected direct to VSD 
safe stop input. 

12. Polymer 
Dosing Pump 
No.3 

PU-401         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

One E/Stop N.C contact is 
connected direct to VSD 
safe stop input. 

13. BFP Boost 
Pump Pump 
No.1 

 

 

PU-524         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

One E/Stop N.C contact is 
connected direct to VSD 
safe stop input. 
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 Machine 
Name 

Machine 
Tag 

Number 

Severity Frequency & 
Exposure 

Time 

F1 F2 Cate-
gory 

LCS 

S1 S2 F1 F2 P1 P2 P1 P2  Start 
P.B 

Stop 
P.B 

Isolator E/Stop 

 

14. BFP Boost 
Pump Pump 
No.2 

PU-500         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

One E/Stop N.C contact is 
connected direct to VSD 
safe stop input. 

15. BFP Boost 
Pump Pump 
No.3 

PU-519         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

One E/Stop N.C contact is 
connected direct to VSD 
safe stop input. 

16. BFP Boost 
Pump Pump 
No.4 

PU-1030-
002 

        1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to VSD 
safe stop input. 

One E/Stop N.C contact is 
connected direct to VSD 
safe stop input. 

17. Air 
Compressor 
No.1 

CMP-29         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to the 
DOL circuit. 

One E/Stop N.C contact is 
connected direct to the DOL 
circuit. 

18. Air 
Compressor 
No.2 

 

 

CMP-34         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to the 
DOL circuit. 

One E/Stop N.C contact is 
connected direct to the DOL 
circuit. 
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 Machine 
Name 

Machine 
Tag 

Number 

Severity Frequency & 
Exposure 

Time 

F1 F2 Cate-
gory 

LCS 

S1 S2 F1 F2 P1 P2 P1 P2  Start 
P.B 

Stop 
P.B 

Isolator E/Stop 

 

19. Inclined 
Radial Drive 

MT-1043         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to the 
DOL circuit. 

One E/Stop N.C contact is 
connected direct to the DOL 
circuit. 

20. Inclined 
Conveyor 

CV-20         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to the 
DOL circuit. 

One E/Stop N.C contact is 
connected direct to the DOL 
circuit. 

21. Collection 
Conveyor 

CV-19         1 Yes Yes One Isolator N.C 
contact is 
connected 
directly to the 
DOL circuit. 

One E/Stop N.C contact is 
connected direct to the DOL 
circuit. 

22. Polymer 
Feeder 

SCR-0040         1 Local 
HMI 

Local 
HMI 

 Common E/stop on Polymer 
Batching Control Panel 
Door. 

23. Polymer 
Batching Tank 
Agitator 

MT-1293         1 Local 
HMI 

Local 
HMI 

 Common E/stop on Polymer 
Batching Control Panel 
Door. 

24. Dust Filter 
with Shaker 
Motor 

VE-60107         1 Local 
HMI 

Local 
HMI 

 Common E/stop on Polymer 
Batching Control Panel 
Door. 
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Equipment List

Project Name
Project Status

Design Manager
Technical Design Manager Jean-Marc Laurillard

Infrastructure Project Manager Peter Flood
Head Draftsperson Ralph Seeto

Tenix Job Number 107114
E&O Job Number 105532

Break Down Details
100 BFP
200 Polymer dosing
300 Wash water
400 power_control
500 sludge feed
600 overhead crane
700 swithc board
800
900

1000
1100

Details Date Revision
Initial Draft 28/10/2011 1
legend modification 14/11/2011 2
Modify pump info 4/01/2012 3
Align with latest P&IDs 15/03/2012 4
Change Wash Water Pump details 22/05/2012 5
As Constructed 12/02/2013 6

Gibson Island
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Gibson Island RWP Equipment List
Vendor's scope 120% #REF!
Tenix's  scope
TBA ng to quotation/clarification from Vendor.

P&ID Dwg QUU Tag Label Process Equipment Description Process Equipment Type Process Fluid Type Process Equipment Duty Point(s) Starter Motor Size (kW) Make Model  Supplier Supplier Contact

Belt Filter Press Unit 1 0420

5532 I DWG 5013 BFP 01 ST032-BFP-0420-001 Belt Filter Press (BFP) No.1 Belt Filter Press  Thickened Waste Activated 
Sludge 31 kL/hour@ 1.5% solids VSD 2x 1.1 Andritz PPS -  2000 Andritz Graham Cartridge; phone (02) 49144022

5532 I DWG 5013 MT 1607A & 1607B ST032-MT_-0420-001 Belt Filter Press (BFP) No.1  Motors
5532 I DWG 5013 SC 16070 ST032-VSD-0420-001 VSD for Belt Filter Press (BFP) No.1  Motors

5532 I DWG 5013 ### Flocculator No.1 for BFP No.1 Flocculator Thickened Waste Activated 
Sludge  Volume 550 Litres N/A N/A Andritz PM -550 Andritz Graham Cartridge; phone (02) 49144022

5532 I DWG 5013 MT 1608 ST032-MT_-0420-002 Flocculator Motor No.1 Worm Geared Motor N/A 1.1 kW; 230 V; 3 phase; 50 Hz; IP 56 DOL 1.1 Nord SK 1282AF-90S/4 Andritz Graham Cartridge; phone (02) 49144022
5532 I DWG 5013 Emergency Eye-wash & Safety Shower Station Emergency Eye-wash & Safety Shower Station Potable water N/A N/A Tenix Peter Flood
Belt Filter Press Unit 2 0420

5532 I DWG 5014 BFP 02 ST032-BFP-0420-002 Belt Filter Press (BFP) No.2 Belt Filter Press  Thickened Waste Activated 
Sludge 31 kL/hour@ 1.5% solids VSD 2x 1.1 Andritz PPS -  2000 Andritz Graham Cartridge; phone (02) 49144022

5532 I DWG 5014 MT 1329A & 1329B ST032-MT_-0420-003 Belt Filter Press (BFP) No.2  Motors
5532 I DWG 5014 SC 13290 ST032-VSD-0420-002 VSD for Belt Filter Press (BFP) No.2 Motors

5532 I DWG 5014 ### Flocculator No.2 for BFP No.2 Flocculator Thickened Waste Activated 
Sludge  Volume 550 Litres N/A N/A Andritz PM -550 Andritz Graham Cartridge; phone (02) 49144022

5532 I DWG 5014 MT 1330 ST032-MT_-0420-004 Flocculator Motor No.2 Worm Geared Motor N/A 1.1 kW; 230 V; 3 phase; 50 Hz; IP 56 DOL 1.1 Nord SK 1282AF-90S/4 Andritz Graham Cartridge; phone (02) 49144022
Belt Filter Press Unit 3 0420

5532 I DWG 5015 BFP 03 ST032-BFP-0420-003 Belt Filter Press (BFP) No.3 Belt Filter Press  Thickened Waste Activated 
Sludge 31 kL/hour@ 1.5% solids VSD 2x 1.1 Andritz PPS -  2000 Andritz Graham Cartridge; phone (02) 49144022

5532 I DWG 5015 MT 1638A & 1638B ST032-MT_-0420-005 Belt Filter Press (BFP) No.3  Motors
5532 I DWG 5015 SC 16380 ST032-VSD-0420-003 VSD for Belt Filter Press (BFP) No.3 Motors

5532 I DWG 5015 ### Flocculator No.3 for BFP No.3 Flocculator Thickened Waste Activated 
Sludge  Volume 550 Litres N/A N/A Andritz PM -550 Andritz Graham Cartridge; phone (02) 49144022

5532 I DWG 5015 MT 1639 ST032-MT_-0420-006 Flocculator Motor No.3 Worm Geared Motor N/A 1.1 kW; 230 V; 3 phase; 50 Hz; IP 56 DOL 1.1 Nord SK 1282AF-90S/4 Andritz Graham Cartridge; phone (02) 49144022
Belt Filter Press Feed Pumps 0420

5532 I DWG 5011 PU 412 ST032-PU_-0420-001 Sludge Feed Pump No.1 Helical Rotor Pump Thickened Waste Activated 
Sludge 31 m3/hour VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4582

5532 I DWG 5011 MT 412 ST032-MT_-0420-007 BFP Feed Pump Motor No.1 Motor 4 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4583
5532 I DWG 5011 SC 60412 ST032-VSD-0420-004 VSD for BFP Feed Pump Motor No.1 VSD VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4584

5532 I DWG 5011 PU 413 ST032-PU_-0420-002 Sludge Feed Pump No.2 Helical Rotor Pump Thickened Waste Activated 
Sludge 31 m3/hour VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4582

5532 I DWG 5011 MT 413 ST032-MT_-0420-008 BFP Feed Pump Motor No.2 Motor 4 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4582
5532 I DWG 5011 SC 60413 ST032-VSD-0420-005 VSD for BFP Feed Pump Motor No.2 VSD VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4583

5532 I DWG 5011 PU 414 ST032-PU_-0420-003 Sludge Feed Pump No.3 Helical Rotor Pump Thickened Waste Activated 
Sludge 31 m3/hour VSD 7.5 Mono EZStrip Mono Mike Keppe; phone (07) 3350 4584

5532 I DWG 5011 MT 414 ST032-MT_-0420-009 BFP Feed Pump Motor No.3 Motor 4 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 4 kW Nord Dynapumps Ali Tasbihi; phone (07) 5546 7777
5532 I DWG 5011 SC 60414 ST032-VSD-0420-006 VSD for BFP Feed Pump Motor No.3 VSD VSD Danfoss Dynapumps Ali Tasbihi; phone (07) 5546 7777
5532 I DWG 5011 SM 0420-001 ### Inline static mixer line 1 Static Mixer WAS/Polymer Andritz Graham Cartridge; phone (02) 49144022
5532 I DWG 5011 SM 0420-002 ### Inline static mixer line 2 Static Mixer WAS/Polymer Andritz Graham Cartridge; phone (02) 49144022
5532 I DWG 5011 SM 0420-003 ### Inline static mixer line 3 Static Mixer WAS/Polymer Andritz Graham Cartridge; phone (02) 49144022
Service Water Supply system 1030

5532 I DWG 5019 FLT 1030-001 ST032-FLT-1030-001 Service Water (Reticulated Effluent) Filter Water Filter Reticulated Effluent 40 m3/hour; 2 - 10 bar; 400 micron weave wire 
screen; inlet/outlet size: 50 mm; 80 mm N/A NA Amiad SAF 3000 Amiad Filtration Systems Cameron Clarke-Bates; phone 0425 790 618

5532 I DWG 5019 MT 1030-001 ST032-MT_-1030-001 Service Water (Reticulated Effluent) Filter backwash motor motor 0.18 kW; 415 V; 3 phase; 50 Hz DOL 0.18 Amiad Amiad Filtration Systems Cameron Clarke-Bates; phone 0425 790 619

5532 I DWG 5019 PU 524 ST032-PU_-1030-001 BFP Washwater Pump No.1 Multistage Centrifugal Pump Reticulated Effluent 2.2- 20.4 L/sec VSD N/A Grundfos CRI32-2-6 GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

5532 I DWG 5019 MT 524 ST032-MT_-1030-002 BFP Washwater Pump Motor No.1 Helical Gear Motor 11 kW; 415 V; 3 phase; 50 Hz; IP 55 VSD 11 Grundfos GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

5532 I DWG 5019 SC 60524 ST032-VSD-1030-001 VSD for BFP Washwater Pump Motor No.1 VSD

5532 I DWG 5019 PU 500 ST032-PU_-1030-002 BFP Washwater  Pump No.2 Multistage Centrifugal Pump Reticulated Effluent 2.2- 20.4 L/sec VSD N/A Grundfos CRI32-2-6 GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

5532 I DWG 5019 MT 500 ST032-MT_-1030-003 BFP Washwater Pump Motor No.2 Helical Gear Motor Reticulated Effluent 11 kW; 415 V; 3 phase; 50 Hz; IP 55 VSD 11 Grundfos GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

5532 I DWG 5019 SC 60500 ST032-VSD-1030-002 VSD for BFP Washwater Pump Motor No.2 VSD

5532 I DWG 5019 PU 519 ST032-PU_-1030-003 BFP Washwater  Pump No.3 Multistage Centrifugal Pump Reticulated Effluent 2.2- 20.4 L/sec VSD N/A Grundfos CRI32-2-6 GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

5532 I DWG 5019 MT 519 ST032-MT_-1030-004 BFP Washwater Pump Motor No.3 Helical Gear Motor Reticulated Effluent 11 kW; 415 V; 3 phase; 50 Hz; IP 55 VSD 11 Grundfos GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

5532 I DWG 5019 SC 60519 ST032-VSD-1030-003 VSD for BFP Washwater Pump Motor No.3 VSD

5532 I DWG 5019 PU 538 ST032-PU_-1030-004 BFP Washwater  Pump No.4 Multistage Centrifugal Pump Reticulated Effluent 2.2- 20.4 L/sec VSD N/A Grundfos CRI32-2-6 GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

5532 I DWG 5019 MT 538 ST032-MT_-1030-005 BFP Washwater  Pump Motor No.4 Helical Gear Motor Reticulated Effluent 11 kW; 415 V; 3 phase; 50 Hz; IP 55 VSD 11 Grundfos GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

5532 I DWG 5019 SC 60538 ST032-VSD-1030-004 VSD for BFP Washwater Pump Motor No.4 VSD

5532 I DWG 5019 TKP 60501 ST032-TK_-1030-001 BFP Washwater  Skid pressure balancing tank 1 Pressure balancing tank  80l Reticulated Effluent 80l N/A N/A Grundfos GRUNDFOS Pumps Pty Ltd Jason Johnson ; phone: (+61) 7 5540 6725 

5532 I DWG 5019 ### Hose reel No 1 Hose Reel Reticulated Effluent N/A N/A N/A
5532 I DWG 5019 ### Hose reel No 2 Hose Reel Reticulated Effluent N/A N/A N/A
5532 I DWG 5019 ### Hose reel No 3 Hose Reel Reticulated Effluent N/A N/A N/A
Polymer Storage and Batching system 0460
5532 I DWG 5022 ### Emergency Eye-wash & Safety Shower Station Emergency Eye-wash & Safety Shower Station Potable water N/A N/A Tenix Peter Flood
5532 I DWG 5022 SI 0010 ST032-BN_-0460-001 Bulk Polymer Storage Silo Silo Powdered Polymer 5 m3 DOL 0.18 Tomal Prominent Tomal Mike Sloane; phone: (02) 945000995

5532 I DWG 5022 SCR 0040 ST032-FDR-0460-001 Powdered Polymer Feeder Feeder conveyor Powdered Polymer 10 - 15 kg powdered polymer/minute; Motor: 0.18 
kW; 230V; 50 Hz; IP66 DOL N/A Tomal 182-P Prominent Tomal Mike Sloane; phone: (02) 945000995

5532 I DWG 5022 MT 275 ST032-MT_-0460-001 Feeder Motor Helical Worm-Geared Motor N/A 0.18 kW; 415 V; 3 phase; 50 Hz; IP 66 DOL 0.18 Nord IEC 63 L/4 Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5022 GB 0052 ### Feeder Gear Box Gear Box N/A DOL Nord SK1SI40AD H n=26 Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5022 FC 0060 ### Feeder Cylinder Feeder Cylinder Powdered Polymer N/A N/A Norgren RT/57240/M/40 Prominent Tomal Mike Sloane; phone: (02) 945000995

5532 I DWG 5022 DC 0070 ### Dissolver Cone Dissolver Cone Powdered Polymer & Potable 
water Diameter 300 DK 65 degree, 316 SS N/A N/A Tomal Prominent Tomal Mike Sloane; phone: (02) 945000995

5532 I DWG 5022 FW 0080 ### Flow Washer Flow Washer Powdered Polymer & Potable 
water Diameter 18 x 6.5 mm; Thickness= 1.5 mm N/A N/A Tomal Prominent Tomal Mike Sloane; phone: (02) 945000995

5532 I DWG 5022 EJ 1291 ### Dissolver Cone Ejector Ejector Polymer solution N/A N/A Meson AB 25-50-50/23-13 Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5022 TK 0100 ST032-TK_-0460-001 Polymer Batching & Ageing Tank Cylindrical Tank Polymer solution 4.2 m3; 316 SS N/A N/A Tomal PR 8.4 Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5022 MX 1293 ### Polymer Batching Tank Agitator Agitator Polymer solution N/A N/A Tomal PR 8.4 Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5022 MT 1293 ST032-MT_-0460-002 Polymer Batching Tank Agitator Motor Helical Worm-Geared Motor N/A 1.1 kW; 415 V; 3 phase; 50 Hz; IP 66 DOL 1.1 Nord 90S/4 Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5022 GB 1293 ### Polymer Batching Tank Agitator Gear Box Gear Box N/A DOL N/A Nord SK1SM 63 AF n=69 Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5022 BL 42 ST032-FLT-0460-001 Dust Filter with Shaker Dust Filter Polymer Powder 1.8kW, 415 V, 3 Phase, 50Hz, IP 66 DOL 1.8 kW Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5022 VE 60107 ### Bulk Polymer Storage Silo Vibrator Vibrating Element Polymer Powder Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5022 TK 0130 ST032-TK_-0460-002 Polymer Dosing Tank Cylindrical Tank Polymer solution 4.2 m3; 316 SS N/A N/A Tomal PR 8.4 Prominent Tomal Mike Sloane; phone: (02) 945000995
Polymer Dosing system 0460
5532 I DWG 5023 PU 407 ST032-PU_-0460-001 Polymer Dosing Pump No.1 Progressive Cavity / Helical Rotor Pump Polymer solution 2304 Liters/hour VSD N/A Mono MONO “C” range Mono Pumps Mike Keppe; phone (07) 3350 4582
5532 I DWG 5023 MT 407 ST032-MT_-0460-003 Polymer Dosing Pump Motor No.1 Worm Geared Motor N/A 1.5 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 1.5 Mono Mono Pumps Mike Keppe; phone (07) 3350 4583
5532 I DWG 5023 SC 14070 ST032-VSD-0460-001 VSD for Polymer Dosing Pump Motor No.1 VSD
5532 I DWG 5023 PU 495 ST032-PU_-0460-002 Polymer Dosing Pump No.2 Progressive Cavity / Helical Rotor Pump Polymer solution 2304 Liters/hour VSD N/A Mono MONO “C” range Mono Pumps Mike Keppe; phone (07) 3350 4584
5532 I DWG 5023 MT 495 ST032-MT_-0460-004 Polymer Dosing Pump Motor No.2 Worm Geared Motor N/A 1.5 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 1.5 Mono Mono Pumps Mike Keppe; phone (07) 3350 4585
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5532 I DWG 5023 SC 14950 ST032-VSD-0460-002 VSD for Polymer Dosing Pump Motor No.2 VSD
5532 I DWG 5023 PU 401 ST032-PU_-0460-003 Polymer Dosing Pump No.3 Progressive Cavity / Helical Rotor Pump Polymer solution 2304 Liters/hour VSD N/A Mono MONO “C” range Mono Pumps Mike Keppe; phone (07) 3350 4586
5532 I DWG 5023 MT 401 ST032-MT_-0460-005 Polymer Dosing Pump Motor No.3 Worm Geared Motor N/A 1.5 kW; 415 V; 3 phase; 50 Hz; IP 56 VSD 1.5 Mono Mono Pumps Mike Keppe; phone (07) 3350 4587
5532 I DWG 5023 SC 14010 ST032-VSD-0460-003 VSD for Polymer Dosing Pump Motor No.3 VSD
5532 I DWG 5023 SM 0460-001 ### Static Mixer Poly Line 1 Static Mixer N/A N/A Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5023 SM 0460-002 ### Static Mixer Poly Line 2 Static Mixer N/A N/A Prominent Tomal Mike Sloane; phone: (02) 945000995
5532 I DWG 5023 SM 0460-003 ### Static Mixer Poly Line 3 Static Mixer N/A N/A Prominent Tomal Mike Sloane; phone: (02) 945000995
Overhead Crane 1180
5532-I-DWG-5016 HO 1-1180-001 ### Overhead Crane Motorised Crane -
5532-I-DWG-5016 MT 1180-001 A ### Overhead crane Hoist Motor Motor -
5532-I-DWG-5016 MT 1180-001 B ### Overhead crane Cr ossMotor Motor -
5532-I-DWG-5016 MT 1180-001 C ### Overhead crane Right Motor Motor -
5532-I-DWG-5016 MT 1180-001 D ### Overhead crane HLeftMotor Motor -
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