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Revision details 
Version No. Clause Description of revision 

3 Acronyms Updated. 

1.1 Refences and document basis added. 

2. Air supply to each third landing amended to each working platform. 

4. Minor editorial amendments. 

5. Requirements for dampers and louvres expanded, minor editorial amendments. 

6. Minor amendments. 

7. Minor amendments. 

8. Fan propeller materials now include FRP. Fan installation requirements added, 
including flexible connectors requirements. 

9.1 Fan el. panel and isolator locations added, other minor amendments. 

9.2 Pressure switch and alarm set point described. 

9.3 Pressure switch and alarm set point described. 

10. Noise level distance added. 

12 Minor editorial amendment. 

2 Whole 
Document 

Format update, general update, uploaded on BMIS 

1 N/A First Issue, published in SWIM 

Introduction 
This Specification is to be used by designers for the design of ventilation systems for Sydney Water Sewage 
Pumping Station (SPS) Dry Wells. 

Sydney Water makes no warranties, express or implied, that compliance with the contents of this 
Specification shall be sufficient to ensure safe systems or work or operation. 

It is the user’s sole responsibility to ensure that the copy of the Specification is the current version as in use 
by Sydney Water. 

Sydney Water accepts no liability whatsoever in relation to the use of this Specification by any party, and 
Sydney Water excludes any liability which arises in any manner by the use of this Specification. 

This document is uncontrolled once printed or downloaded. 

Copyright 
The information in this document is protected by Copyright and no part of this document may be 
reproduced, altered, stored or transmitted by any person without the prior consent of Sydney Water.  

Acronyms 
Acronym Definition 

AEP Annual Exceedance Probability 

dB Decibel 

DC Direct Current 
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Acronym Definition 

FRP Fibre-reinforced Plastic 

HVAC Heating, Ventilation and Air Conditioning 

IICATS Integrated Instrumentation, Control, Automation and Telemetry System 

RIS Rubber in Shear 

SMACNA The Sheet Metal and Air Conditioning Contractors' National Association 

SOC System Operations Centre 

SPS Sewage Pumping Station 

VSD Variable Speed Drive 

General Terms & Definitions 
Term Definition 

Sydney Water The nominated person or organisation that has written authority to act on Sydney 
Water’s behalf. 
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1. General 

1.1 Scope 

This Specification provides Sydney Water requirements for the design of ventilation systems for sewage 
pumping stations dry wells. 

This specification must be read in conjunction with the Sydney Water Technical Specifications – Mechanical, 
Civil, Electrical and Instrumentation and Control, and Technical Specification - Renewal of Dry Well Sewage 
Pumping Stations. 

The content of this document is based on: 

 Specific requirements from Sydney Water stakeholders, 

 Lessons learnt from previous sewage pumping station dry well ventilation projects, and 

 All relevant Sydney Water specifications, WSAA codes and Australian Standards. 

For a typical design checklist refer to Appendix 5. 

1.2 Proprietary items 

Nomination of a proprietary item by Sydney Water does not imply preference or exclusivity for the item 
identified. Alternatives that are equivalent to the nominated items can be submitted to Sydney Water for 
acceptance. The submission must include appropriate technical information, samples, calculations and the 
reasons for the proposed substitution, as appropriate. 
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2. Ventilation system type 

SPS dry well ventilation system must comply with the following: 

 Dilution ventilation system 

 Supply ventilation system only 

 Air supply points to meet the following criteria: 

 To bottom 3m of the dry well 

 To each working platform more than 3m above the dry well floor 

 To any electrical switchboard and control cubical platform below ground level 

 Multiple supply points where ‘throw’ exceeds 5m 

2.1 Fans smaller than 0.5kW 

Fans smaller than 0.5 kW must be single speed driven with direct on-line starters. 

Fan operation must deliver the volume of air calculated as per Clause 3. of this Specification. 

2.2 Fans 0.5kW or larger 

Fans 0.5 kW or larger must be variable speed with variable speed drive (VSD) starters, but operated as two-
speed fans, whereby: 

 High speed operation must deliver the volume of air calculated as per Clause 3. of this Specification 
(when the station is occupied). 

 Low speed operation must deliver 50-60% of the airflow calculated as per Clause 3. of this 
Specification when the station is not occupied. 

 Low speed to be the normal mode of operation. 

 High speed operation is to be initiated by opening of any of the entry doors, which must remain open 
at all times while the station is occupied. 
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3. Design air flow rates 

The ventilation system must be designed to provide: 

 Minimum 400L/s air flow irrespective of dry well size, OR 

 20 air changes per hour to the bottom 3m of the dry well, OR 

 17L/s/m2 of the plan area of the dry well, 

whichever is the greatest, PLUS 

 5L/s/m2 of any landing/ platform area *. 

*Only platform areas below ground level must be considered.  

  



Design Specification for Sewage Pumping Stations Dry Well Ventilation 

Doc no. D0001896 Document uncontrolled when printed Page: 8 of 34
Version: 3 Issue date: 7/05/2024
 

4. Air diffusion and velocity 

Supply diffusers must meet the following criteria: 

 Diffusers to be positioned so that the air flow is not inhibited by plant and equipment. The air flow 
from the diffusers must be directed to avoid dead spots within the bottom 3m of the dry well.  

 Diffusers must be reachable from the floor or intermediate landings level with no need for temporary 
platforms or ladders, i.e. typically with their centrelines at a height between 2.3 to 2.4m.  

 Diffusers must be selected to meet the following criteria: 

 Diffusers to be fitted with either adjustable jet or distribution type nozzles. 

 Diffusers to have two-dimensional direction adjustment. 

 In a zone approx. 1.5m above the floor or landing AND 2.5m from the supply point the air velocity 
must meet the following criteria: 

 For jet distribution type diffusers, the velocity must be 0.5 to 1.0m/s. 

 For diffuse distribution type diffusers, the velocity must be 0.2 to 0.5m/s. 

 The above velocities must be achieved within the diffuser’s discharge angle.  

 The diffusers must be spaced so that there are no zones of low velocity between their discharge 
angles. 

 Air velocity must be no less than 0.1m/s at any point at the dry well floor.  

 Air velocity at the dry well sump must be no less than 0.5m/s, which is considered sufficient to push 
heavier sewer gases out of the dry well. 
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5. Duct sizing and selection parameters 

Ducts and louvres must be designed to meet the following requirements: 

 Velocities must not exceed the following values: 

 Main duct  10m/s 

 Branch duct 8m/s 

 Exhaust louvres 6m/s 

 Intake louvres 2m/s 

 Flow capacity test points must be provided in the ductwork at accessible locations positioned 
between 1m and 2.4m above the floor/platform level. The test points must be DN32 plastic electric 
cable glands with end plugs, preferably located not less than 5 x duct diameters from the fan, bends, 
tees, tapers, diffusers, dampers or any other fittings than can cause flow disturbance, unless 
accepted otherwise by Sydney Water. As the ductwork is typically rectangular, duct diameter must 
be taken as the larger dimension of the duct cross section minus the thickness of the noise 
attenuation material. 

 At least one test point must be provided at the fan and one upstream of each diffuser. Although a 
test point downstream of the fan is the preferred location, it can be provided upstream of the fan as 
well if that assists in meeting the requirements of this clause. 

 Two pressure sensing nipples of suitable size must be provided with plastic tubing and connected to 
the pressure switch or pressure transmitter, as appropriate. 

 Volume control dampers must be located at suitable and convenient locations reachable from the 
floor or intermediate landings. Dampers must be adjustable type with an operating lever and 
provision for its securing in the required position, such as a wing nut or similar. Final position of the 
damper flap/operating lever must be marked with indelible ink or affixed label during commissioning. 

 Stainless steel 316 must be used for the ductwork and dampers in accordance with Sydney Water 
Technical Specification– Mechanical. 

 Flexible connectors must be installed at inlet and outlet of each fan, and where required in the duct 
runs for expansion, contraction, movement, minor misalignments and to avoid transmission of 
vibrations along the ductwork. Flexible connections must be made of suitable material and designed 
to allow 25 mm movement in required directions. Fan ends must be flanged, with flanges matching 
flexible connector and duct connection flanges. Flexible connections must be suitable for outdoor 
service and temperature ranges from 10°C to 100°C and pressure to 35 kPa. 

 Bottom of any ducts and duct supports to be a minimum of 2m above the floor or any operating 
platform level. 

 Louvres must be vandal (no screw heads visible from outside of superstructure), rainwater, vermin, 
bird and ember proof and acoustically rated to meet the requirements of the Sydney Water’s 
Technical Specification - Mechanical. The louvres must be heavy duty, industrial grade with blades 
made from minimum 1.5mm thick and external frames from minimum 3mm thick grade 316 stainless 
steel plates with matte finish to reduce reflection. 

 Ductwork, louvres and diffusers internal to the building do not require painting unless the building is 
heritage listed and there are specific heritage requirements. 
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 Ductwork and louvres external to the building do not require painting unless there are specific 
heritage, environment or community requirements. 

 If painting is required, it must be in accordance with WSA 201. The colour must be selected to suit 
the local environment. The painting system must be selected based on the material selection. 
Generally external components must be painted to systems PUR-B or PSL as they have anti-graffiti 
properties.  

 For heritage listed sites, specific colours may be required to match the existing building colour 
scheme. 

 Ductwork must be supplied and installed in accordance with AS4254.1, AS4254.2 and/or SMACNA 
HVAC Duct Construction Standards, Metal and Flexible. 
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6. Pressure maintained in dry well and 
superstructure 

The ventilation system must be capable of maintaining 40 to 50Pa pressure above atmospheric in the dry 
well and superstructure when all entry doors are closed. 
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7. Air intake and exhaust locations 

Dry well ventilation air intake location must meet the following criteria: 

 6m minimum from any wet well intake and exhaust vents 

 6m minimum from any dry well ventilation exhaust vents 

 6m minimum from any of the pump station entry doors  

 Minimum 1m above ground level. 

 Preferably facing the direction of prevailing winds 

Dry well ventilation exhaust points must meet the following criteria: 

 Exhaust discharge must not be less than 6m from station boundary with the nearest property 

 Preferably 6m, or as far as practicable from any wet well intake and exhaust points, access openings 
or penetrations 

 Preferably in the direction of prevailing winds. 

Dry well air intake and exhaust points must be positioned min. 500mm above the 1% AEP flood level.  

All openings, vents, gaps in joints and penetrations between the dry and wet well must be sealed air and 
watertight.  

All other ductwork penetrations through the superstructure walls to be preferably located 500mm above 1% 
AEP flood level. 
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8. Fan selection and location 

Fans must comply with the following: 

 Three phase. 

 Wherever possible the fan should be an in-line duct mounted axial fan. 

 Fan body to be grade 316 stainless steel. 

 Fan propeller to be grade 316 stainless steel or FRP. 

 Fan to be mounted on adequate rubber in shear (RIS) anti-vibration mounts to prevent vibration 
transfer to the structure. Fans must be supported from a suitable structural element such as a 
structural wall or beams but not off the ductwork itself. 

 Fan to be located at an easily accessible location for maintenance and replacement. 

 Fan's electrical junction box must face the main access area and be easily reachable for 
maintenance and removal. 

 The fan and its control and starter panel must be installed in the station superstructure min. 300mm 
above the 1% AEP flood level. 

 Fans and motors must be selected with the capability of increasing the ‘as built’ system flow rate by 
10%. 
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9. Operation 

9.1 General 

 24-hour fan operation. 

 No stand-by capacity required. 

 Fan’s electrical panel to be a stand-alone panel as shown in the appendices. 

 Fan isolator to be located near the fan in an easily reachable location and approximately 1500mm 
above the operating platform. 

 Provision of a 415V three-phase and earth four-pin power supply for a portable emergency fan. 

 A green air flow status indication light must be located at a point that is visible from the entry to the 
dry well which illuminates when the duct pressure is within the acceptable range (fan at high speed 
for VSD operation). 

 Signage located at a point that is visible from the personnel entry door indicating that when the green 
light is on the ventilation system is ‘healthy’. The sign must be traffolyte, with white lettering engraved 
on a red background. Lettering must be “GREEN LIGHT INDICATES DRY WELL VENTILATION 
AIRFLOW IS HEALTHY”. Lettering to be minimum 20mm high capital Arial font. 

Where the site has two access doors (including roller doors with integral personnel door), both doors are 
required to have switches so that high speed fan operation will initiate if either door is opened. 

9.2 Fans smaller than 0.5kW 

Fans smaller than 0.5kW must be controlled via a direct on-line starter. These fans must run at full 
speed all the time delivering the designed airflow and pressure. 

Pressure sensing connections on the suction and discharge sides of the fan must be connected via plastic 
tubing to a pressure switch to sense differential pressure. Pressure switch to be located close to the fan, 
approx. 1500mm above the operating platform and easy to maintain and replace. A green indication 
beacon must illuminate to show that the ventilation system is healthy. If the duct pressure drops below the 
set point or the fan is turned off, the green indication beacon must turn off and an alarm must be sent to 
the SOC via IICATS and locally at the fan’s electrical panel door.  

Fan set point pressure is to be determined during commissioning from the flowrate at which the dry well 
ventilation is below the acceptable limit. 

Specific equipment requirements for this fan size are as follows: 

 A differential pressure switch connected to the suction and discharge sides of the fan that senses the 
fan pressure and provides input to the green indication beacon and the IICATS alarm. 

 An indication beacon (green, 24V DC). 

Electrical drawing templates for fans less than 0.5 kW are attached in Appendix 1. 
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9.3 Fans 0.5kW or larger 

Fans 0.5kW or larger must be controlled via a VSD. 

Pressure sensing connections on the suction and discharge sides of the fan must be connected via plastic 
tubing to a pressure transmitter, to sense differential pressure. Pressure transmitter to be located close to 
the fan, approx. 1500mm above the operating platform and easy to maintain and replace. The VSD must 
have two pressure set points programmed into it. One set point is for low speed (normal mode of operation), 
which initiates when all the entry doors are closed. The second set point is the design pressure requirement 
and provides the designed airflow at high speed when any of the access doors is open. 

When any of the entry doors is opened the fan must ramp up to the high speed and the green indication 
beacon illuminate to show that the ventilation system is healthy. If the duct pressure drops below the set 
point or the fan is turned off, the green indication beacon must turn off and an alarm must be sent to the 
SOC via IICATS and locally at the fan’s electrical panel door. 

Fan set point pressure is to be determined during commissioning from the flowrate at which the dry well 
ventilation is below the acceptable limit. 

Specific equipment requirements for this fan size are as follows: 

 A differential pressure transmitter connected to the suction and discharge sides of the fan that 
senses the fan pressure and provides input to the green indication beacon and the IICATS alarm. 

 Entry door switches to initiate high speed fan operation mode when any of the doors is opened. 

 An indication beacon (green, 24V DC). 

Electrical drawing templates for fans 0.5 kW or larger are attached in Appendix 2, sample ventilation VSD 
program in Appendix 3, and general maintenance and fault finding for SPS ventilation control panels with 
VSD’s in Appendix 4. 
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10. Noise criteria 

Fan external noise level must comply with Sydney Water Technical Specification - Mechanical. 

Ventilation system internal noise level must not exceed 70 dB(A) at 1 metre from the fan in any direction 
with superstructure doors closed and pumps not operating. 
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11. Toilets, amenities and store 

Ventilation of toilets, amenities and store areas, if separated from the dry well, must be provided by 
either natural or mechanical means to the requirements of The National Construction Code of Australia, 
noting the need for separation between intake and exhaust locations. 
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12. Ventilation system failure 

In the event of mechanical or electrical failure of the ventilation system a fault signal must be sent through 
IICATS and the green indication beacon must turn off, indicating that the system is ‘unhealthy’. The alarm is 
required to be failsafe.  

For fans smaller than 0.5kW the ventilation failed signal must be connected to the IICATS RTU and alarm 
(i.e. de-energise) if the duct pressure is low or the fan is not running. Indication lamps must be provided on 
the ventilation fan control panel door for motor running, low duct pressure and motor over temperature. 

For fans 0.5kW or larger the ventilation failed signal must be connected to the IICATS RTU and alarm (i.e. 
de-energise) if the duct pressure is low, there is a VSD fault or the fan is not in auto. Indication lamps must 
be provided on the ventilation fan control panel door for fan low speed run, fan high speed run, low duct 
pressure and fan fault. 
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Appendices 
  

Attachment Title 

1 Electrical drawing templates for fans less than 0.5 kW 

2 Electrical drawing templates for fans 0.5 kW or larger 

3 Sample ventilation VSD program 

4 Maintenance and fault finding for SPS ventilation control panels with VSD’s 
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Appendix 1 Electrical drawing templates for fans less than 0.5kW 
Drawing No. Title 

E0440 Dry well ventilation upgrade - Ventilation fan control panel schematic diagram (Option 1) 

E0441 Dry well ventilation upgrade - Ventilation fan control panel general arrangement (Option 1) 
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Appendix 2 Electrical drawing templates for fans 0.5kW or larger 
Drawing No. Title 

E0440 Dry well ventilation upgrade - Ventilation fan control panel schematic diagram (Option 2) 

E0441 Dry well ventilation upgrade - Ventilation fan control panel general arrangement (Option 2) 
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Appendix 3 Sample ventilation VSD program 
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Appendix 4 Maintenance & fault finding for ventilation control panels 
with VSD’s 
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Appendix 5 Design checklist 

The document ‘Sewage Pumping Stations Dry Well Ventilation Design Checklist’ (D0002343) provides a 
typical design checklist for dry well ventilation systems. 

The checklist is based on this specification and relevant standards. It applies to renewals and upgrades 
of forced ventilation systems in existing dry well SPSs but may be modified as required and used for new 
dry well SPSs should any SPS of this type be built in the future. 

The checklist is not exhaustive. Is should be considered as a guide only and full responsibility for 
complying with this specification, relevant codes and standards lies with the designer. 

The checklist must be used by all designers preparing designs for Sydney Water. Design verification 
must be undertaken as part of the design process before submitting design documents to Sydney Water. 
The checklist must be completed by the design verifier and submitted with design drawings as a proof of 
verification. It may need to be updated during the design process as the design progresses. 

The checklist must be included or referenced in Sydney Water’s contract documents for design only and 
design and construct projects. It may also be used as a quick guide by the designers, Sydney Water 
reviewers, project managers, project engineers and commissioning engineers. 


