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Appendix 4.1.1(a) Kings Forest Description of Proposed Drinking Water Infrastructure 

 

Drinking Water 

Infrastructure 
Description 

Bulk Water 

Supply 

Connection Point 

The bulk water supply for the Kings Forest development drinking water will be sourced 

from Tweed Shire Council (TSC) under a bulk drinking water supply agreement. 

A bulk drinking water connection point will be provided by TSC Located in the Tweed 

Coast Road. The connection to the existing 375mm main will be by Project 28 (P28). 

The new 300mm rising main will run along the Tweed Coast road and terminate with a 

valve meter assembly at the Kings Forest Parkway and the Tweed Coast Road 

roundabout. On completion of the works and sign off by TSC the works will be gifted to 

TSC to own and operate. Refer to Appendix 4.1.3(a) for a plan showing from the 

connection point to the meter assembly outlet.   

Communication protocols will be put in place with the TSC to ensure any water quality 

issues are communicated to NWS in a timely manner. 

Drinking Water 

Transfer Rising 

Main 

The drinking water transfer rising main (DWTRM) will be connected to the valve outlet of 

the meter assembly located at the Tweed Coast road and the Kings Forest Parkway 

roundabout and installed in easements that run along Kings forest Parkway to the Waste 

Water Treatment Plant (WWTP) boundary by P28. Upon completion and hand over of 

the works, the works will be gifted to NWS to own and operate. Refer to the Water 

Balance Report in Appendix 4.1.6(a), Appendix 4.1.3(a) for detailed drawing of the 

Drinking Water Plan Source to Storage.    

The DWTRM will transfer the 1.389MLD of drinking water to the WWTP site at a flow 

rate of 16.l/s over a 24 hour period. 

Onsite Drinking 

Water Storage 

Tanks 

The Total Drinking water storage will be 6ML. The tank storage will be as the 

development is built out. 

Stage-A 2ML 

Stage-C 2ML 

Stage-D 2ML  

The 6ML tank will provide approximately 3‐ days storage at peak day potable water 

demands and includes 0.5ML dedicate emergency fire storage. 

The tanks will be a steel panel tank with internal polymer lining suitable for contact with 

drinking water. 

Each 2ML storage tank will have its 300mm psychical air gap for back flow protection. 

Each tank inlet will have its own motorized valve for isolation and maintenance purposes 

along with its own individual level sensor. 

Each tank will have its own overflow and drain valves which will be connected to the 

WWTP storm water network.    

Chlorine 

Monitoring and 

The drinking water storage tanks will include a recirculation loop with continuous online 

Monitoring the system for maintenance of the chlorine residual levels in the storages. 
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Dosing System The chlorine monitoring and dosing system will be controlled through the SCADA 

CMS system. Alarms will be activated for high and low free chlorine concentrations. The 

Chlorine dosing pumps will inject chlorine into the downstream side of the Variable 

speed pump sets and up stream of the inline water mixer when the residual chlorine 

level falls below the required set point.  

The Drinking 

Water Supply 

Variable Speed 

Pump Stations 

The drinking water pressure and flow in the Kings Forest scheme networks will be 

controlled by the variable speed pump stations installed in stages A & C. Each pump 

station will have a jacking pump to maintain the pressure and flow at off peak times 

especially during the night and early mornings. 

The pump sets will use a series of multiple pumps controlled by variable speed drives to 

maintain the pressure and flow set point in the downstream reticulation system across a 

wide range of flows. 

Pressure set point of the drinking water pumps will be maintained a minimum of 50 KPA 

higher than in the recycled water supply network to help avoid any cross contamination. 

The drinking water pump stations are connected to the emergency generator back up 

power supply in the event of a power failure or a shut down by the energy provider for 

maintenance purposes. The generator is controlled by an auto change over switch 

located in the Main Switch Board (MSB) located in Stage A MBR room of the WWTP 

building. The emergency generator will provide power to all essential services during 

such an event including drinking water and recycled water infrastructure systems.      

The Drinking 

Water 

Reticulation 

Network 

The drinking water reticulation network will be designed and constructed in accordance 

with Water Services Association Australia (WSAA) standards, AS 3500 and the 

Plumbing Code of NSW. 

The reticulation system will be constructed in line with staging of the residential 

development. Pressure and flow sustaining valves will be used throughout the networks 

to maintain flow and pressure at the most furthest points in the networks. The networks 

will all isolating valves, air vents, flushing points and fire hydrants installed to maintain an 

efficient drinking water system.    

The drinking water reticulation mains will use a different color piping material to that 

used in the recycled water network to reduce the potential for cross connection. The 

drinking water mains will use blue PVC pipe and blue striped HDPE pipe. 

Customer 

Connection 

Points 

A metered connection point will be provided to each allotment/customer. 

Each connection point will be provided with a dual check valve for backflow prevention, 

isolation stop valve and smart water meter. 

Each customer must apply for a drinking water connection by filling out an online 

application form from the NWS Cobaki Web site. When NWS receives the correctly filled 

out application form, fees that apply and a copy of the cross flow connection test report 

required by the Office of Fair Trading (NWS will work with Council to make sure these 

certificates are received and recorded), NWS will arrange to have the drinking water 

meter installed for the customers registered plumber to connect to.      
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Drinking Water 

Uses 

The drinking water system will supply all drinking water to meet the demands within the 

Kings Forest Development. 

Approved drinking water uses include: 

 Drinking; 

 All bathroom taps including the shower, bath tub, basins and vanity units; 

 All kitchen taps including the kitchen sink and dishwasher; 

 The hot water service supplied to all areas of the house; 

 The laundry sink; 

 Pool and spa top‐ up; 

 Food preparation; 

 Cooking purposes; 

 Fire hydrants and  

 All other drinking water uses not specifically mentioned above. 

Online 

Monitoring, 

Control and 

Alarm System 

Continuous online monitoring, control and alarms for the drinking water infrastructure is 

centrally managed using the SCADA CMS system. The control system allows the 

infrastructure to operate unattended and automatically and reports all issues requiring 

operator attention. 

Online monitoring probes for pressure, flow, PH and chlorine residual correction are 

manually calibrated and checked by operations staff on a routine basis to ensure all 

probes are recording accurate readings. All critical alarm systems have a battery backup 

to ensure faults are reported even during power outages. The control system is designed 

to automatically recover to where it was following a power outage. 

 

 



 

 

Council Reference: Kings Forest Development 
Your Reference:  
 
 
 
20 March 2017 
 
 
Wayne Williamson 
Northern Water Solutions 
PO Box 977 
NOOSA  QLD  4567 
 
Sent via email:  wayne@northernwatersolution.com 
 
 
Dear Wayne 

Provision of Water and Sewerage Services to Kings Forest 

Northern Water Solutions (NWS) has requested a letter from Council indicating that it 
was feasible for Council to provide bulk water and receive treated wastewater from an 
operator, licensed under the Water Industry Competition Act 2006, of water and 
sewerage infrastructure at the Kings Forest development. 
 
On 16 March 2017 Council resolved to issue a letter to NWS advising NWS that it is 
technically feasible for Council to provide bulk water and receive treated wastewater 
from NWS for the Kings Forest development subject to:  
 
1. Determining the impact on Council's infrastructure 
2. Developing an agreement which ensures Council is not disadvantaged, and 
3. A further resolution of Council approving the negotiated agreement 
 
It should be noted that to enable this to occur there is a need for additional Council 
infrastructure to supply the bulk water and accept the treated wastewater from the 
development. 
 
The intent of this letter, as requested by Northern Water Solutions, is to inform the 
Independent Pricing and Regulatory Tribunal that it is technically feasible for Council 
to provide bulk water to and receive bulk wastewater from a licenced operator at the 
Kings Forest development.  The letter is not a commitment to do so as any such 
commitment would require a resolution of Council after consideration of a proposed 
agreement between Northern Water Solutions and Tweed Shire Council. 
 
If you have any enquiries in respect to this matter please contact Rob Siebert at 
Tweed Shire Council at rsiebert@tweed.nsw.gov.au 
 
Yours faithfully 
 
 
 
 
David Oxenham 
DIRECTOR ENGINEERING 
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Council Reference: Kings Forest Development 
Your Reference:  
 
 
 
20 March 2017 
 
 
Wayne Williamson 
Northern Water Solutions 
PO Box 977 
NOOSA  QLD  4567 
 
Sent via email:  wayne@northernwatersolution.com 
 
 
Dear Wayne 

Provision of Water and Sewerage Services to Kings Forest 

Northern Water Solutions (NWS) has requested a letter from Council indicating that it 
was feasible for Council to provide bulk water and receive treated wastewater from an 
operator, licensed under the Water Industry Competition Act 2006, of water and 
sewerage infrastructure at the Kings Forest development. 
 
On 16 March 2017 Council resolved to issue a letter to NWS advising NWS that it is 
technically feasible for Council to provide bulk water and receive treated wastewater 
from NWS for the Kings Forest development subject to:  
 
1. Determining the impact on Council's infrastructure 
2. Developing an agreement which ensures Council is not disadvantaged, and 
3. A further resolution of Council approving the negotiated agreement 
 
It should be noted that to enable this to occur there is a need for additional Council 
infrastructure to supply the bulk water and accept the treated wastewater from the 
development. 
 
The intent of this letter, as requested by Northern Water Solutions, is to inform the 
Independent Pricing and Regulatory Tribunal that it is technically feasible for Council 
to provide bulk water to and receive bulk wastewater from a licenced operator at the 
Kings Forest development.  The letter is not a commitment to do so as any such 
commitment would require a resolution of Council after consideration of a proposed 
agreement between Northern Water Solutions and Tweed Shire Council. 
 
If you have any enquiries in respect to this matter please contact Rob Siebert at 
Tweed Shire Council at rsiebert@tweed.nsw.gov.au 
 
Yours faithfully 
 
 
 
 
David Oxenham 
DIRECTOR ENGINEERING 
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Risk Criteria As per Tables 3.1, 3.2 & 3.3: Australia Drinking Water Guidelines 6 (2011) 

Appendix 4.1.9(a) 

Scheme 

Component 
Hazard Hazardous Event Impact 

Unmitigated Risk 

Control Strategy  

Mitigated Risk 

Likelihood Consequences Risk Likelihood Consequences Risk 

Drinking 

Water Supply 

Contaminants in 

the drinking water 

from the source 

Contaminants detected 

by Tweed Shire Councils 

monitoring systems 

Supply of non‐

compliant drinking 

water 

D Unlikely 3 Moderate High 

1. The drinking water supply agreement from Tweed 

Shire Council guarantees drinking water supply will be 

compliant with the Australian Drinking Water Guidelines. 

The Tweed Shire Council is responsible for all upstream 

management of the catchments, water treatment and 

monitoring the drinking water quality upstream of the 

NWS connection point. 

2. TSC & NWS are to develop notification and 

communication protocols with each other to notify any 

water quality events that may occur in a timely manner. 

D Unlikely 3 Moderate Moderate 

Drinking 

Water Rising 

main from the 

TSC existing 

network to 

the NWS 

connection 

point 

Oil and pump 

lubricants 

Water supply 

contaminated 

with oil/lubricant from 

failed pump seal 

Supply of non‐

compliant 

drinking water 

E Rare 2 Minor  Low 

1. Appropriate pump selection and design. 

2. Routine inspection and maintenance of transfer pump 

station 

D Unlikely 2 Minor 
Low 

 

Transfer Pump 

Station Failure 

Mechanical, electrical or 

control system failure or 

power outage 

Loss of supply 

capacity to TSC 

Reservoir 

D Unlikely 3 Moderate High 

1. Multiple pump set with standby capacity 

2. 24 hours storage provided in Existing TSC water 

storage Reservoirs and 72 hours in the NWS storage 

tanks 

D Unlikely 2 Minor 
Low 

 

Drinking 

Water 

Transfer 

Pipeline from 

the TSC 

connection 

point to the 

NWS storage 

tanks at the 

WWTP site in 

Precinct 3  

Microbiological 

contamination 
Water main break 

Supply of non‐

compliant drinking 

water 

C Possible 4 Major Very High 

1. Design, construction, pressure testing and 

commissioning of the transfer main to WSAA Standards. 

2. Emergency Response Plan to be developed for water 

main breaks will include water main sterilization 

procedures 

D Unlikely 3 Moderate Moderate 

Microbiological 

contamination 

Cross contamination due 

to poor maintenance 

practices 

Supply of non‐

compliant drinking 

water 

D Unlikely 3 Moderate High 

1. Standard operating and maintenance procedures will 

be developed for the scheme. Procedures will include 

water main flushing, hygiene and disinfection 

requirements. 

2. Transfer drinking water main is a dedicated pipeline. 

E Low 2 Moderate Low 

Microbiological 

contamination 

Backflow and cross 

connections 

Supply of non‐

compliant drinking 

water 

E Rare 2 Moderate Moderate 

1. No direct connections to the transfer pipeline. The only 

connection point to the pipeline is the onsite drinking 

water storage tanks via a 300 mm air gap. 

E Unlikely 2 Minor Low 

Sedimentation in 

pipeline 

Excessive sedimentation 

in pipeline during off 

peak periods 

Taste, odor and color 

complaints 
E Rare 2 Minor Moderate 

1. Undertake routine flushing of the water transfer main 

2. Customer taste and odor complaint monitoring system 

with Customer Service. 

E Unlikely 1 Insignificant Low 
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Pipeline breakage Major pipeline breakage 

Localized flooding, 

soil erosion, loss of 

supply 

C Possible 4 Major Very High 

1. If a break or damage occurs in the existing 300 mm 

main it will be repaired, air scoured, disinfected and 

pressure tested before being put back into service. 

2. Covered by construction quality assurance. 

3. Flow monitoring at each end of the pipeline to detect 

flow differential. 

4. 72 hours 6ML of storage is provided in onsite drinking 

water storage tanks. 

5. Emergency Response Plan for drinking water main 

breaks. 

6. Frequent inspection along water main corridor to detect 

leaks and breaks. 

B Likely 3 Moderate High 

Pipeline leakage Minor leaks Water wastage B Likely 2 Minor High 

1. Use VSD controlled transfer pump station to minimize 

operating pressure during low flows. Pumps will only 

ramp up to maximum pressure when pumping peak 

flows. 

2. Flow meters and pressure sensors on the transfer 

pipeline for monitoring of "midnight flows" for identification 

of leaks. 

3. Walk over and visual inspection along water main 

corridor to identify leaks. 

4. Use leak detection equipment if required. 

B Likely 1 Insignificant Moderate 

Vermin, 

animal and 

mosquito 

access to 

storage 

Microbiological 

contamination 

Vermin, animal and 

mosquito access to 

storage 

Supply of non‐

compliant drinking 

water 

D Unlikely 2 Minor High 

1. Sealed tank designed to drinking water storages with 

screens on all tank openings. 

2. Ongoing inspection & maintenance program 

D Unlikely 2 Minor Low 

Material 

compatibility 

Dissolution of tank 

materials into drinking 

water supply 

Supply of non‐

compliant drinking 

water 

D Unlikely 2 Minor High 

1. Tank to be constructed to drinking water storage 

standards using materials compatible with drinking water 

supply 

2. Metallic tanks to use food grade HDPE liner. 

D Unlikely 2 Moderate Moderate 

Cross connection 

Backflow into dedicated 

drinking water transfer 

main 

Supply of non‐

compliant drinking 

water 

D Unlikely 3 Moderate High 

1. Connection of transfer main uses an Air gap above the 

high water overflow level in the drinking water storage  

tanks 

E Rare 3 Moderate Moderate 

Recirculation 

& Chlorine 

Dosing 

Chlorine residual 
Inadequate chlorine 

residual (low or high) 

Supply of non‐

compliant drinking 

water 

C Possible 3 Moderate High 

1. Continuous online monitoring of free chlorine residual 

with alarms for low and high concentrations. 

2. Duty/Standby chlorine dosing pumps with low level 

drum storage alarm. 

D Unlikely 3 Moderate Low 
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3. Fault detection and alarms on dosing pumps. 

Drinking 

Water Supply 

Variable 

Speed Pump 

Station 

Located in 

the WWTP 

Building 

Pump seals and 

lubricants 

Water supply 

contaminated from failed 

pump seal 

Supply of non‐

compliant drinking 

water 

C Possible 2 Minor Moderate 

1. Appropriate pump selection and design. 

2. Routine inspection and maintenance of drinking water 

variable speed pump stations. 

D Unlikely 2 Minor Low 

Low pressure 

Water pressure in the 

drinking water network 

below that in the 

recycled water networks 

Increased risk of 

backflow if a cross 

connection occurs 

B Likely 4 Major Very High 

1. Duty of drinking water supply pump stations are to be 

set at a minimum of 50 KPA above duty of the recycled 

water pump stations. 

2. Monitoring of water pressure differential between the 

drinking water recycled water networks. 

C Possible 4 Major High 

Booster pump 

station failure 

Mechanical, electrical or 

control system failure or 

power outage 

Loss of supply 

capacity 
C Possible 4 Major Very High 

1. VSD pressure booster pump set with standby capacity. 

2. Routine inspection and maintenance of booster pump 

station. 

3. Standby emergency diesel pump with automatic 

changeover 

C Possible 4 Major High 

Drinking 

Water 

Reticulation 

Networks 

inside the 

Kings Forest 

boundaries 

Class A+ recycled 

water network 

Cross connection with 

the Class A+ recycled 

water network 

Supply of non‐

compliant drinking 

water 

C Possible 4 Major High 

Cross connection controls including: 

1. Reticulation networks designed, constructed and 

commissioned to WSAA standards, AS3500 & the 

plumbing code of NSW. 

2. Using different piping color and materials. Drinking 

water to use blue PVC pipe. Class A+ recycled water 

networks to use, lilac striped HDPE pipe, lilac color water 

meters and taps. 

3. Color piping Identification, identification tape labelling 

and minimum separation distances in common trenches. 

4. Only approved NWS contractors can undertake work 

on the reticulation networks. 

5. The drinking water network to operate a minimum of 50 

KPA above that in the recycled water network. 

6. Routine monitoring of drinking water quality 

7. Monitoring of pressure and salinity differential between 

the drinking and recycled water networks. 

B Likely 3 Moderate High 

Sedimentation and 

slime growth 

Excessive sedimentation 

in reticulation networks 

during off peak periods 

Taste, odor and color 

complaints 
D Unlikely 1 Insignificant Low 

1. Routine monitoring and water main flushing program to 

be put in place. 

2. Monitoring of taste and odor complaints through 

customer service processes. 

D Unlikely 1 Insignificant Low 

Microbiological Drinking water main Supply of non‐ C Possible 4 Major Very High 1. Design, construction, pressure testing and D Unlikely 3 Moderate Moderate 
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contamination break compliant drinking 

water 

commissioning to WSAA Standards, AS3500 & Plumbing 

Code NSW. 

2. Emergency Response Plan for drinking water main 

breaks will include water main disinfection procedures 

Microbiological 

contamination 

Cross contamination due 

to poor maintenance 

practices 

Supply of non‐

compliant drinking 

water 

D Unlikely 3 Moderate High 

1. Standard operating and maintenance procedures will 

be developed for the scheme. Procedures will include 

hygiene and disinfection requirements. 

2. Separate tools to be used on drinking water and 

sewerage systems. 

D Unlikely 3 Moderate Moderate 

Microbiological 

contamination 

Backflow and cross 

connections 

Supply of non‐

compliant drinking 

water 

C Possible 2 Minor Moderate 

1. No direct connections to the transfer pipeline. The only 

connection to the pipeline is at the onsite drinking 

water storage tanks via an 300mm air gap. 

D Unlikely 2 Minor Low 

Reticulation pipe 

breakage 
Major breakage 

Localized flooding, 

soil erosion, loss of 

supply 

C Possible 3 Moderate High 

1. Design, construction, pressure testing and 

commissioning to WSAA Standards, AS3500 & Plumbing 

Code NSW. 

2. Emergency Response Plan for drinking water main 

breaks will include a drinking water main disinfection 

procedure 

C Possible 3 Moderate High 

Reticulation pipe 

leakage 
Minor leaks 

Drinking water 

wastage 
C Possible 2 Minor Moderate 

1. Use VSD controlled pump stations with a jacking pump 

to minimize operating pressure during low flows. 

2. Flow meters and pressure sensors on reticulation 

networks for monitoring of "midnight flows" for 

identification of leaks.  

3. Walk over and visual inspection along water main 

corridors and easements to identify leaks. 

4. Use leak detection equipment if required. 

C Possible 1 Insignificant Low 

Fire hydrants on 

the Drinking water 

network 

Reduction in water 

pressure in drinking 

water network during fire 

flows 

Increased risk of 

backflow if a cross 

connection occurs 

B Likely 4 Major Very High 

1. Cross connection controls. 

2. Network design to minimize pressure losses during fire 

flow events. 

3. Use the VSD controlled pump stations to ramp up to 

maintain pressure during fire flows. 

C Possible 3 Moderate High 

Customer 

Consumption 

and Private 

Water 

Systems 

Onsite Class A+ 

recycled water 

pipes 

Cross connection on 

private land 

Supply of non‐

compliant drinking 

water 

B Likely 4 Major Very High 

1. Domestic plumbing systems installed and tested to 

comply with AS3500 and the NSW Code of Practice for 

Plumbing and Drainage by licensed plumbing contractors. 

2. Each customer when applying for a drinking water  

connection must provide a cross flow connection test 

certificate as required by the Department of Fair Trading 

C Possible 4 Major Very High 
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NSW before NWS will issue and install a drinking water 

meter to the customer.  

2. NWS to provide induction, training and compliance 

auditing for all domestic plumbing contractors. 

3. Dual check valve for backflow prevention at all meter 

connection points. 

Excessive drinking 

water use 
Poor user behavior 

Excessive water use, 

Potential overload of 

onsite water systems 

C Possible 3 Moderate High 

1. Customer supply and trade waste agreements will 

outline expected water consumptions rates. 

2. Ongoing customer awareness and education 

3. Smart water meters at all connection points to provide 

feedback on water use 

C Possible 3 Moderate High 

Leaks 
Leaks in onsite water 

systems 
Water wastage B Likely 1 Insignificant Moderate 

1. Smart water meters at all connection points to enable 

detection of leaks by residents 
C Possible 1 Insignificant Low 

 



 

Kings Forest DRINKING WATER 

QUALITATIVE ENVIRONMENTAL AND PUBLIC HEALTH RISK ASSESSMENT CRITERIA 

From Tables 3.1, 3.2 & 3.3 on Page 3‐8 of the Australian Drinking Water Guidelines (2011) 

 

Qualitative Measures of Likelihood 

Level Descriptor Example Description from ADWG 

A Almost certain Is expected to occur in most circumstances 

B Likely Will probably occur in most circumstances 

C Possible Might occur or should occur at some time 

D Unlikely Could occur at some time 

E Rare May occur only in exceptional circumstances 

 

Qualitative Measures of Consequence or Impact 

Level 

Descriptor 
Descriptor Example Description from ADWG 

1 Insignificant Insignificant impact, little disruption to normal operation, low increase in normal 

operation costs 

2 Minor Minor impact for small population, some manageable operation disruption, some 

increase in operating costs 

3 Moderate Minor impact for large population, significant modification to normal operation but 

manageable, operation costs increased, increased monitoring 

4 Major Major impact for small population, systems significantly compromised and 

abnormal operation if at all, high level of 

monitoring required 

5 Catastrophic Major impact for large population, complete failure of system 

 



 

Qualitative Risk Analysis Matrix: Level of Risk 

  Consequences 

Likelihood 

1 2 3 4 5 

Insignificant Minor Moderate Major Catastrophic 

A Almost Certain Moderate High Very High Very High Very High 

B Likely Moderate High High Very High Very High 

C Possible Low Moderate High Very High Very High 

D Unlikely Low Low Moderate High Very High 

E Rare Low Low Moderate High High 
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1 

1 Introduction 

1.1 Background 

Northern Water Solutions Pty Ltd (NWS) has been engaged under an service agreement with Project 28 Pty 

Ltd (The Owner and Developer) to Design & Construct an integrated Drinking Water, Sewerage and Recycled 

Water Scheme as a Private Water Utility providing the Network Operator and Retail Supplier for the approved 

residential Development at the Kings Forest Tweed Heads NSW. 

The provision of private Integrated Water Services under the Water Industry Competition Act WICA (2006) 

New South Wales, which is issued by the NSW Independent Pricing and Regulatory Tribunal (IPART) NSW. 

The Kings Forest Water Scheme will be 100% owned, operated and maintained by Northern Water Solutions 

Pty Ltd (NWS). The design & construction of the four stages of the scheme under the WIC Act Network 

Operator License will be funded by Project 28 Pty Ltd (P28) and the Operation and Retail functions under the 

WIC Act (2006) NSW will be funded by rating of the individual customers as is the case with conventional 

water authorities.  

The NWS will take on all the risks associated with the Kings Forest scheme and will operate the scheme in 

accordance with the Licenses and Conditions issued by IPART NSW under the WIC Act (2006) NSW. 

The Preliminary Drinking Water Quality Management Plan has been prepared to address Question 4.1.10 of 

the IPART application, which reads: 

Describe how the 12 elements of the framework for the management of drinking water quality, as detailed in 

the Australian Drinking Water Guidelines (ADWG) has been addressed and will be implemented and 

maintained. Provide evidence of the applicant corporation’s capacity to implement the 12 elements of the 

framework in the ADWG in Appendix 4.1.10. 

The Preliminary Drinking Water Quality Management Plan will be updated and finalized during the future 

detailed design, following approval of the IPART Network Operator License where and if required. 
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 1 

Scheme Component Hazard Hazardous Event Impact 

Unmitigated Risk 

Control Strategy 

Mitigated Risk 

Likelihood Consequence Risk Likelihood Consequence Risk 

MBR Treated Waste 

Water 

Trace contaminants in 

MBR feed 

effluent/Waste Water 

Trace contaminants 

following MBR 

treatment 

Potential impacts 

on recycled water 

uses 

B Unlikely 2 Minor Low 

1. Majority of waste water is from the residential catchment hence there is a 

low likelihood of significant trace contaminants being present in the treated 

effluent. Refer to sewerage wastewater generation risk assessment table. 

2. Customer supply contracts, recycled water use agreements and 

ongoing awareness and education through information provided with 

rates notices and via the NWS Website. 

3. Regular detailed Nata certified lab testing of the recycled water quality 

monitoring for trace contaminants. 

4. If contaminants are detected a source control investigation will be 

undertaken through analysis of raw wastewater data. 

5. All treated effluent (Permeate) will have additional treatment will be provided 

in the AWTP process using Ultra Filtration, UV disinfection & Chlorine 

Contact. 

B Unlikely 2 Minor Low 

Poor quality Feed 

Water Permeate from 

MBR 

Membrane failure, 

Equipment Failure etc 

Poor quality feed 

water permeate to 

the AWTP process 

B Unlikely 2 Moderate Moderate 

1. Continuous online monitoring and alarms on critical MBR process 

parameters MLSS, DO, Permeate Turbidity, UV Intensity, transmembrane 

pressure or equipment failure. 

2. Shut down of the MBR WWTP if any of the above events were to occur 

which could produce poor quality Permeate. 

3. The SCADA control system will send a critical alarm to the plant operator if 

any of the above events should occur. 

B Unlikely 2 Minor Low 

Advanced Water 

Treatment Plant 

Pathogen break 

through from UF 

membranes 

Rupture of membrane 
fibers 

Non‐compliant 

recycled water 
B Unlikely 4 Major Very high 

1. Use USEPA accredited ultrafiltration membranes. 

2. Membrane integrity testing by air pressure decay as per manufacturer 
requirements. 

3. Continuous online monitoring of UF permeate turbidity with alarms and 
automatic shutdown. 

4. Continuous online monitoring and alarms on transmembrane pressure. 

5. High quality MBR permeate as feed water. 

6. Membrane chemical cleaning in line with manufacturer requirements to 
maximize membrane life. 

7. Design flux, TMP and other process parameters as per manufacturer 

recommendations to maximize membrane life and maintain design flow. 

B Unlikely 4 Major Low 

Inadequate pathogen 

inactivation due to low 

UV dose 

Inadequate UV dose 

caused by lamp 

failure, reactor fouling, 

high flow, poor feed 

water quality 

Non‐compliant 

recycled water 
B Unlikely 4 Major Very high 

1. Use USEPA accredited UV disinfection system. 

2. Continuous online monitoring of UV intensity and UV lamp faults with alarms 
and automatic shutdown. 

3. Continuous online monitoring of flow through the UV reactor with alarms and 
automatic shutdown. 

4. UV unit to include self- cleaning functions. 

5. Design and operation of UV unit as per manufacturer recommendations. 

6. Replace UV lamps every 12 months or when low dose alarms are activated. 

B Unlikely 4 Moderate Low 

Inadequate pathogen 

die off due to low CT in 

chlorine contact tank 

Inadequate CT due to 

low chlorine 

concentration, high 

flow, low level in CCT, 

high COD, high 

temperature, incorrect 

pH 

Non‐compliant 

recycled water 
B Unlikely 4 Major Very high 

1. Chlorine contact tank designed to USEPA standards. 

2. Continuous online monitoring of free chlorine residual and pH at the outlet 

of the CCT with alarms and automatic shutdown. 

3. Continuous online monitoring of flow and water level in the CCT with alarms 

and automatic shutdown. 

B Unlikely 4 Major Low 

High salt concentration 
High salt concentration 

in feed water 
Non‐compliant 

recycled water 
C Possible 2 Minor Moderate 

1. Continuous online monitoring and control of EC/TDS in blended 

product water. The ratio of UF treated recycled water will automatically be 

mixed with drinking water if the  EC/TDS increases to above 500 TDS in 

the finished recycled water. 

2. Continuous online monitoring of feed water MBR permeate EC/TDS with 

alarms. 

3. If there is persistent high TDS in MBR permeate feed water then a source 

control investigation will be undertaken through review of catchment raw 

wastewater quality and waste water data. 

B Unlikely 2 Minor Low 



Project: Kings Forest TWEED HEAD NSW  
Client: Project 28 Pty Ltd 

Title: Appendix 4.2.10(a) Kings Forest Recycled Water Preliminary Risk Assessment for IPART Application 
Author: WW 

Date (Revision):  20/02/2017 (Revision D) 

Risk Criteria: As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks‐phase 1 (2006) 

 

 2 

Scheme Component Hazard Hazardous Event Impact 

Unmitigated Risk 

Control Strategy 

Mitigated Risk 

Likelihood Consequence Risk Likelihood Consequence Risk 

Process chemicals 

Spillage of chemicals 

used in the AWTP 

process 

Potential OH&S 

and public health 

impacts. 

Potential 

environmental 

impacts in 

receiving 

environment 

C Possible 2 Moderate Moderate 

1. Appropriate bund and separation in chemical storage and delivery areas. 

2. Standard operating procedures to be developed for use of all chemicals. 

3. MSDS of all chemicals maintained onsite. 

4. Emergency Response Plan for chemical spillages. 

B Unlikely 2 Minor Low 

Advanced Water 

Treatment Plant 

continued… 

Metals, organic 

chemicals and other 

potential trace 

contaminants. 

Presence of excessive 

amounts of metals, 

organic chemicals and 

other trace 

contaminants in 

treated Class A+ 

Recycled  Water 

Potential OH&S, 

public health and 

environmental 

impacts. 

B Possible 2 Minor Low 

1. Prevention strategy based around Trade Waste Agreements, Residential 

Supply Agreements, ongoing awareness and education at each billing cycle. 

2. Predominately residential catchment, hence the likelihood of significant levels 

of contaminants is low. 

3. Detailed monitoring of treated recycled water quality for trace contaminants at 
NATA laboratory. 

4. If contaminants are detected a source control investigation will be 

undertaken through review of catchment raw wastewater and trade waste 

data. 

5. If required additional treatment will be provided in the AWTP through 

activated carbon adsorption and/or ion exchange processes. 

B Possible 2 Minor Low 

UF membrane 

chemical cleaning 

wastewater or UV acid 

clean wastewater 

Management of 

chemical 

contaminated  

wastewater 

Potential impacts 

on the MBR 

treatment process 

if inappropriately  

managed 

B Possible 3 Moderate Moderate 

1. All chemical contaminated wastewater from UF membrane and/or UV 

disinfection unit cleaning is to be treated in the UF neutralizing tank with 

pH correction and SMBS for the removal of chlorine in the backwash 

waste water. When the backwash has completed its cycle and the 

sensing probes advice the backwash water pH & Chlorine residual is to 

the correct levels can then be pumped back to the MBR inlet tank for 

processing with the waste water.  

2. Neutralization of all chemical contaminated wastewater before feed back 

to the MBR inlet balance tank. 

3. If process impacts are observed on the MBR then offsite disposal of 

chemical wastewater will be undertaken by licensed waste contractor. 

B Possible 2 Minor Low 

Treated effluent 

2ML Permeate 

Water Storage Tank 

and 2 x 2ML 

Recycled Water 

Storage Tanks 

Vector borne diseases 

Vermin or mosquito 

access to permeate 

water storage tank 

Class A Permeate 
feed water 

B Possible 2 Minor Low 

1. Storage tank constructed to drinking water standards with mosquito screens on 
all tank openings and overflows. 

2. Regular monitoring and inspection for evidence of vermin or mosquito access. 

3. If observed contaminated water will be wasted or if appropriate 

chemical treatment of the storage will be undertaken by addition of 

chlorine tablets, hydrogen peroxide or similar. 

B Unlikely 2 Minor Low 

Overflows 
Tank overflow due to 

failure of level controls 

Overflow to the 
TSC sewerage 
network 

B Unlikely 2 Minor Low 
1. The permeate storage tank overflows/discharges directly to the TSC SPS at 

Tweed Coast road and Kings Forest Parkway roundabout. 
A rare 1 Insignificant Low 

Decay of free chlorine 

residual during storage 

Loss of adequate free 

chlorine residual due 

to equipment failure, 

high temperature, long 

detention time or high 

COD 

Nil A Rare 1 Minor Low 

1. Free chlorine monitoring and sodium hypochlorite dosing and alarms on the 

permeate water storage tank are not required. 

2. If required chlorine tablets can be manually applied to the storage. 

A rare 1 Insignificant Low 

Blue green algae 

Blue green algae 

growth in permeate 

water storage tank 

Non‐compliant 

permeate feed 
water 

A Rare 1 Minor Low 

1. The Permeate Storage tank is covered to prevent sunlight access and algae 
growth. 

2. Regular inspection and monitoring of permeate water storage tank. 

A Rare 1 Insignificant Low 

Unintended contact 

with permeate water 

in storage 

Human access to 
storage 

Potential public 
health impacts 

D Likely 2 Minor Low 

1. Storage located inside the fenced and secure WWTP site. 

2. Warning signage around the perimeter of the site and on each storage tank. 

3. CCTV recording at the WWTP site. 

4. Lockable manhole access points. 

B Unlikely 2 Minor Low 

Tank failure Tank failure 

Flooding, 

contamination of 

surface water 

C Possible 2 Minor Low 

1. Tank constructed from steel panel tanks with civil/structural engineer 
certification for tank and footings. 

2. Quality assurance in construction. 

3. Bollard fence around tanks if there is a risk of vehicular or machinery damage. 

B Unlikely 2 Minor Low 

Tank materials 

Dissolution of trace 

metals into permeate 

feed water 

Non‐compliant 

permeate water 
A Possible 1 Minor Low 

1. Ensure all tank materials are compatible for use with potable water. 

2. Metallic tanks to be lined with a food grade polymer liner to avoid dissolution 
of metals. 

A Rare 1 Minor Low 
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Scheme Component Hazard Hazardous Event Impact 

Unmitigated Risk 

Control Strategy 

Mitigated Risk 

Likelihood Consequence Risk Likelihood Consequence Risk 

Recycled Water 

Supply System 
Cross connections 

Cross connection with 

the Cobaki Estate 

drinking water network 

Contamination of 

drinking  water 

supply 

D Likely 4 Major Very high 

1. Only approved contractors or staff that have undergone an NWS induction 

can perform work on NWS water utility infrastructure. 

2. Drinking Water and Recycled water reticulation networks have been designed, 

constructed and tested in accordance with the WSAA standards, The 

Plumbing code of NSW & AS3500. 

3. Water pressure in Recycled Water network is to be maintained a minimum 

of 50 KPA below the pressure in the Drinking Water network. 

4. Quality assurance, inspection (ITPs) and pressure testing during construction. 

5. Ongoing monitoring of water pressure and electrical conductivity in both 

networks during operation to assist with detection of cross connections. 

6. Unique pipe materials in each water network. The drinking water network will 

use blue PVC and blue stripped HDPE pipe and the Recycled Water network 

will use lilac colored UPVC pipe and fittings & lilac striped HDPE pipe. 

7. Minimum pipe separation distances to be maintained in common 

trenches. Dr ink ing water pipework to be located above Recycled water 

pipework. 

8. Identification tape and signage on all trenches. 

9. Drinking water will be used in the recycled water network until Stage B is 

completed when the AWTP is constructed. Compliance audits will be 

undertaken prior to introducing recycled water to the network. 

10. Conservative AWTP log reduction targets based on Table 3.7 in AGWR 

(2006). 

B Unlikely 4 Major High 

Recycled Water 

Storage Tanks  

2 x 2ML 

Decay of free chlorine 
residual during storage 

Loss of adequate free 

chlorine residual due 

to equipment failure, 

high temperature, long 

detention time or high 

COD 

Non-compliant 

Recycled Water for 

domestic reuse  

A Possible 2 Minor Low 

1. Chlorine residual is monitored 24/7 in the leaving water from the recycled 

water storage tanks. 

2. A chlorine addition dosing system will inject chlorine into the suction side of 

the recycled water variable pump station. 

3. Downstream on the outlet side of the pump unit an inline mixer will be 

installed to mix the leaving waters. 

4. A chlorine sensor is mounted at the required distance downstream of the 

inline mixing unit to measure the chlorine residual 24/7.  

5. The chlorine residual must be maintained between .2 to .6 PPM.    

     

Cross connections 

continued… 

Cross connection with 

drinking water line on 

private property 

Potential use of 

recycled water for 

drinking water uses 

inside the affected 

property (up to say 

3 EP) 

C Possible 2 Moderate Moderate 

1. All plumbing work on private property to be undertaken by a licensed plumber 

in compliance with AS3500 and the NSW Plumbing Code. 

2. Plumbing inspection during house construction and a cross flow connection 

test certificate must be provided to TSC and presented with each customer 

connection application for drinking water, recycled water & sewer 

connection. No drinking water or recycled water meters will be issued to the 

customer unless a cross flow certificate is provided. 

3. Dual check valve to be located at the drinking water connection point to each 
property. 

4. Residential Customer Supply Contracts outlining responsibilities under the 
Kings Forest scheme. 

5. Ongoing customer awareness and education with information provided 

at each billing cycle and on the NWS Water Utility website. 

6. Conservative AWTP log reduction target based on Table 3.7 in AGWR (2006). 

C Possible 3 Moderate Moderate 

Unintended or 

inappropriate uses of 

recycled water 

Unintended uses of 

recycled water like 

swimming pool top up, 

drinking from outdoor 

taps, ingestion from 

excessive spray drift 

etc 

Potential use of 

recycled water for 

drinking water 

uses 

D Likely 3 Moderate Moderate 

1. Residential customer supply contracts and recycled water use agreements. 

2. Ongoing awareness and education with information provided at each billing 

cycle and on the NWS Utility website. 

3. Appropriate identification and signage to be installed by plumbing 

contractor and verified during construction by producing the cross flow 

check certificate and plumbing inspection. 

4. Appropriate pricing levels so recycled water is not significantly lower (20%) in 

cost than drinking water. 

5. Flow monitoring to detect larger than normal flows. 

6. Conservative AWTP log reduction targets based on Table 3.7 in AGWR 
(2006). 

B Unlikely 3 Moderate Moderate 
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Scheme Component Hazard Hazardous Event Impact 

Unmitigated Risk 

Control Strategy 

Mitigated Risk 

Likelihood Consequence Risk Likelihood Consequence Risk 

Loss of chlorine 

residual 

Loss of chlorine 

residual due to long 

detention time, high 

temperature, high 

COD 

Non‐compliant 

recycled water 
C Possible 2 Moderate Moderate 

1. Chlorine dosing regime will be calibrated to ensure the minimum required 

free chlorine residual is maintained at the furthest point in the reticulation 

system. 

2. 24/7 monitoring of free chlorine in the Recycled Water storages and 

throughout the reticulation system. 

B Unlikely 3 Moderate Moderate 

Pipe breakage 

Pipe breakage due to 

excavation or 

machinery that leads 

to surface runoff of 

recycled water 

Potential 

contamination of 

surface waters 

C Possible 2 Minor Moderate 

1. PN16 HDPE pipe with welded joints and fittings. 

2. Quality assurance and pressure testing during construction. 

3. Above ground signage and identification tape in all trenches. 

4. Register all work as executed plans with dial before you dig service and on 
the NWS Utility GIS. 

5. Pressure and flow monitoring in the network to assist with detecting pipe 
breaks. 

6. Visual inspection for wet, green, boggy areas or signs of soil erosion. 

7. Customer fault reporting and response procedures in customer service. 

8. Emergency Response Plan for main breaks. 

9. All storm water at the site is treated using bio retention basins in the storm 
water treatment train. 

B Unlikely 2 Minor Low 

Minor pipe leaks 
Minor leaks from pipe 

joints and fittings 

Potential 

contamination of 

groundwater 

D Likely 2 Minor Moderate 

1. PN16 HDPE pipe with welded joints and fittings. 

2. Quality assurance and pressure testing during construction. 

3. Visual inspection for green, wet and boggy areas. 

4. Monitor flows throughout the network to identify water losses. 

5. Use leak detection systems if required. 

B Unlikely 2 Minor Low 

Indoor uses on 

private lots for toilet 

flushing and washing 

machine cold water 

Pathogens Unintended uses 
Potential public 
health impacts 

B Unlikely 2 Minor Moderate 

1. Class A+ recycled water with conservative log reduction targets. 

2. Laundry washing machine cold water supply to be hard plumbed. 

3. Residential customer supply contracts and recycled water use agreements. 

4. Ongoing awareness and education with information provided at each billing 

cycle and on the NWS Water Utility website. 

5. Appropriate identification and signage to be installed by plumbing 

contractor and verified during construction and plumbing inspection. 

6. Appropriate pricing levels so recycled water is not significantly lower (20%) in 

cost than drinking water. 

7. Flow monitoring to detect larger than normal flows. 

B Unlikely 3 Moderate Moderate 

Uncontrolled outdoor 

Recycled Water uses 

on private lots, i.e. 

irrigation, garden 

watering, water 

features, car washing 

and wash down uses. 

Pathogens 

Human contact and 

ingestion of spray drift 

or surface runoff 

Potential public 
health impacts 

B Possible 2 Minor Moderate 

1. Conservative AWTP log reduction target based on Table 3.7 in AGWR (2006). 

2. Customer supply contracts, recycled water use agreements and ongoing 
customer education and awareness. 

B Unlikely 1 Insignificant Low 

Nutrients 
Excessive nutrient 

loads in irrigation 

Potential 

contamination of 

soil and 

groundwater 

B Unlikely 2 Minor Moderate 

1. AWTP treated recycled water contains low nutrients of TN<7 mg/L & 

TP<0.25 mg/L and under normal irrigation rates and recycled water 

availability should not result in excessive nutrient impacts. 

2. Detailed soil monitoring will be undertaken annually on private land on the 3 

biggest users of non‐potable water in the scheme based on customer non‐

potable water meter readings. 

3. If required customers will be advised to reduce irrigation rates or other 

management measure as per the recycled water supply agreement. 

B Unlikely 2 Minor Low 

Salinity 
Irrigation with high salt 

recycled water 

Reduction in plant 

growth and poor 

appearance 

B Unlikely 2 Minor Low 

1. The AWTP includes a side stream using drinking water to maintain salt 

concentrations at around 500 mg/L TDS as per drinking water standards. 

2. Irrigation at 500 mg/L TDS is unlikely to result in vegetation impacts, except 

for some specific species that may have very low tolerance to salt. 

3. Customer supply contracts and recycled water use agreements will 

advise customers not to irrigate specific plants with very low tolerance to 

salt. 

A Rare 2 Minor Low 

 
Wash down using high 

salt recycled water 

Corrosion of 

customer private 

assets 

B Unlikely 2 Minor Low 
1. The AWTP includes a side stream reverse osmosis process to maintain salt 

concentrations at around 500 mg/L TDS as per drinking water standards. 
A Rare 2 Minor Low 
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Scheme Component Hazard Hazardous Event Impact 

Unmitigated Risk 

Control Strategy 

Mitigated Risk 

Likelihood Consequence Risk Likelihood Consequence Risk 

SAR 

Irrigation with 

high SAR 

recycled water 

Potential impacts 

on soil structure 
B Unlikely 2 Minor Low 

1. Sandy soil profile hence the sod city issues should not be significant. 

2. Annual soil monitoring of Exchangeable Sodium Percent will be undertaken 

on the 3 biggest recycled water users based on customer recycled water meter 

records. 

3. If required customers will be required to reduce irrigation rates or undertake 

a gypsum application based on the recycled water use agreement. 

4. If required the SAR of the recycled water supply will be reduced to <5 

through by addition of calcium and magnesium and/or by reducing 

sodium inputs. 

A Unlikely 2 Minor Low 

pH 
Irrigation with low or 

high pH recycled water 
Long term pH 
impacts on soil 

B Unlikely 2 Minor Low 
1. Maintain pH between 6.5 and 8.5 as per drinking water standards. 

2. Continuous online monitoring, control and alarms on pH correction system. 
B Unlikely 2 Minor Low 

 
Wash down with high 

or low pH recycled 

water 

Potential corrosion 

of private assets 
B Unlikely 2 Minor Low  B Unlikely 2 Minor Low 

Chlorine 

Irrigation using 

recycled water with 

high chlorine 

concentration 

Potential impacts 

on vegetation and 

soil 

microorganisms 

B Unlikely 2 Minor Low 

1. Maximum free residual chlorine concentration of .6 mg/L. 

2. Chlorine dosing systems have been installed and monitor the chlorine residual 
in the recycled water networks 24/7. 

B Unlikely 2 Minor Low 

Trace metals, organic 

chemicals and other 

potential trace 

contaminants. 

Trace contaminants 

present during irrigation 

Potential impacts 

on soil and 

vegetation 

B Unlikely 2 Minor Low 

1. Majority residential catchment hence there is a low likelihood of significant 

trace contaminants being present in recycled water. 

2. Customer supply contracts, recycled water use agreements and 

ongoing awareness and education through information provided with 

rates notices and via the NWS Utility Website. 

3. Detailed annual recycled water quality monitoring for trace contaminants. 

4. If contaminants are detected a source control investigation will be 

undertaken through analysis of trade waste and raw wastewater data. 

5. If required additional treatment in the AWTP will be provided using 

reverse osmosis, activated carbon or ion exchange. 

A Unlikely 2 Minor Low 

Stage B ultimate 

Public Open Space 

Irrigation System 

Cross connection with 

drinking water 

network 

Cross connection 

between open space 

irrigation network and 

drinking water networks 

Contamination of 

drinking  water 

supplies 

C Likely 3 Moderate Moderate 

Cross connection control plan will be developed for the scheme and will include 

the following requirements for the Open Space Irrigation Network: 

1. Water pressure in Open Space Irrigation Network to be maintained a 

minimum of 50 KPA pressure below the pressure in the drinking water 

network. 

2. Unique pipe materials. Open Space Irrigation Network is to use Lilac PVC 

pipe or lilac striped HDPE piping. 

3. Only approved, trained and supervised plumbing contractors are permitted to 
work on reticulation systems. 

4. Monitoring of pressure and salinity differential between drinking water and 
recycled  water networks 

B Unlikely 2 Moderate Moderate 

Unintended uses or 

human contact with 

recycled water 

Unintended uses or 

human contact with 

recycled water 

Potential health 
impacts 

C Likely 3 Moderate Low 

1. Irrigation of high quality "Class A+" recycled water only 

2. Above ground taps or fixtures in public open space irrigation areas must be 
lilac in color and labelled “not fit for drinking”. 

3. Appropriate warning signage in all open space irrigation areas. 

4. Lockable irrigation valves pits and controllers etc. 

5. Soil moisture probes and weather station override on irrigation controllers 

to prevent irrigation during rainfall, high wind or elevated soil moisture. 

6. Surface sprinklers with spray drift control including sprinkler nozzles that 

operate under low pressure with a large droplet size and low throw height. 

A Rare 3 Moderate Low 

Spray drift during 

irrigation 

Spray drift onto 

sensitive receptor 

Potential ingestion 

of recycled water 
E 

Almost 

certain 
3 Moderate Low 

1. Irrigation of high quality "Class A+" recycled water only. 

2. Soil moisture probes and weather station override on irrigation controllers 

to prevent irrigation during rainfall, high wind or elevated soil moisture. 

3. Surface sprinklers with spray drift control including sprinkler nozzles that 

operate under low pressure with a large droplet size and low throw height. 

4. Proper signage installed in irrigation areas advising the public that recycled 

water is in use. 

A Rare 2 Minor Low 

Irrigation during wet 

weather 

Irrigation during wet 

weather resulting in 

surface runoff or deep 

percolation of effluent 

Contamination of 

surface and/or 

ground waters 

E 
Almost 

certain 
3 Moderate High 

1. Soil moisture probes and weather station override on irrigation controllers 

to prevent irrigation during rainfall, high wind or elevated soil moisture. 
A Rare 2 Minor Low 
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Scheme Component Hazard Hazardous Event Impact 

Unmitigated Risk 

Control Strategy 

Mitigated Risk 

Likelihood Consequence Risk Likelihood Consequence Risk 

Irrigation rates and 

scheduling 

Inappropriate irrigation 

scheduling 

Increased risk of 

surface and 

ground water 

contamination 

B Possible 2 Minor Low 

1. Irrigation scheduling will use programmable irrigation controllers to 

control irrigation frequency, time and duration. Irrigation rates will be 

calibrated to ensure no ponding. 

2. Irrigation rates will be seasonally adjusted in the irrigation controller to match 

seasonal irrigation demand. 

B Unlikely 2 Minor Low 

Recycled water 
Surface runoff during 
irrigation 

Potential 

contamination of 

surface water 

B Possible 2 Moderate Low 

1. All irrigation areas to use irrigation scheduling controls to control the time, 

frequency and duration of irrigation events. 

2. Soil moisture probes and weather station override on irrigation controllers to 

prevent irrigation during rainfall or elevated soil moisture. 

3. Site based storm water runoff and environmental controls. 

B Unlikely 2 Minor Low 

Nitrogen 

Excessive nitrogen 

load resulting in 

leaching of nitrate from 

irrigation areas 

Contamination  of 
groundwater 

B Unlikely 2 Moderate Low 

1. Irrigation of "Class A+" recycled water with total nitrogen concentration of 

7 mg/L and low average irrigation rates of around 0.9 mm/day. 

2. Modelling indicates all nitrogen applied in irrigation is taken up by vegetation. 

3. Modelling indicates negligible nitrate concentration in deep drainage. 

B Unlikely 2 Minor Low 

Stage B ultimate 
Public Open Space 
Irrigation System 
continued… 

Phosphorus 

Excessive 

phosphorous load 

resulting in leaching of 

phosphate from 

irrigation area 

Contamination  of 
groundwater 

B Unlikely 2 Moderate Low 

1. Irrigation of "Class A+" recycled water with total phosphorus 

concentration of 0.25 mg/L and low average irrigation rates of around 

0.9 mm/day. 

2. Water balance modelling indicates the majority of phosphorus applied in 

irrigation is taken up by vegetation. 

3. Water balance modelling indicates negligible phosphate concentration in deep 
drainage. 

4. Water balance modelling predicted Phosphorus adsorption into soil at a low rate 
of 0.3 kg/ha/year. 

 

B Unlikely 2 Minor Low 

Effluent Salinity 
Impacts on plant 

growth due to salinity 

Reduction in plant 

growth and water 

and nutrient uptake 

rates 

B Unlikely 2 Minor Low 

1. Water balance modelling indicated no impacts on plant growth due to 

salinity based on a conservative effluent TDS of 500 mg/L. 

2. Landscape design processes will ensure appropriate vegetation is selected 

in temporary irrigation areas that can tolerate the required salt 

concentrations. 

3. The top soil profile and relatively high rainfall at the site will assist with 

flushing of salt through the soil profile to minimize potential salinity impacts on 

vegetation. 

B Unlikely 2 Minor Low 

Effluent SAR 
Long term sod city 

impacts on soil 

Soil dispersion, 

reduction in 

permeability 

B Unlikely 2 Minor Moderate 

1. Topsoil profile report hence the likelihood of sod city impacts is low. 

2. Detail geotechnical testing to be undertaken for each development stage will 

avoid areas with high clay content and Exchangeable Sodium Percentage 

(ESP). 

3. Ongoing monitoring of soil cations will detect changes in soil ESP over time. 

4. If required gypsum/lime application to irrigation areas will be undertaken. 

5. If required the irrigation water SAR will be adjusted through addition of 

calcium/magnesium or reduction in sodium inputs to maintain effluent 

SAR<5. 

B Unlikely 2 Minor Low 

Metals and trace 

contaminants 

Trace contaminants is 

irrigation supply 

resulting in long term 

accumulation in 

irrigation area 

Contamination of 

soil and 

groundwater 

B Unlikely 2 Minor Low 

1. Source catchment is >99% domestic wastewater hence the likelihood of trace 
contaminants is low. 

2. Customer awareness campaigns, supply contracts, trade waste 

agreements and recycled water use agreements will further reduce the 

likelihood of events occurring. 

3. Detailed monitoring of effluent quality for trace contaminant will be 

undertaken annually using a NATA accredited laboratory. 

4. Soil monitoring in open space irrigation area will identify any build up or 

increase in contaminants. 

5. If contaminants are detected then an investigation into the likely 

source will be undertaken and trade waste/source controls 

implemented. 

 

B Unlikely 2 Minor Low 

Recycled water Pipe breakage 

Potential 

contamination of 

surface or 

groundwater 

C Possible 2 Minor Moderate 

1. Flow and pressure monitoring in the irrigation supply system. 

2. Visual inspection to identify boggy areas or erosion etc. 

3. Fault and main break reporting system through customer service processes. 

B Unlikely 2 Minor Low 

Odor Odor released during Odor impacts on B Unlikely 2 Minor Low 1. Irrigation of high quality "Class A+" recycled water with low BOD A Rare 2 Minor Low 
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Scheme Component Hazard Hazardous Event Impact 

Unmitigated Risk 

Control Strategy 

Mitigated Risk 

Likelihood Consequence Risk Likelihood Consequence Risk 

irrigation nearby residents 

Storm water run on 

Storm water running 

onto irrigation areas 

from up gradient 

Water logging of 
irrigation area 

D Likely 2 Minor Moderate 

1. Storm water diversion drains to divert all up gradient storm water runoff 
around effluent irrigation areas. 

2. Appropriate buffers to waterways, ponds, storm water drains and SEPP14 
wetlands 

A Rare 2 Minor Low 

Percolation to 

groundwater 

Excessive percolation 

of effluent to 

groundwater 

Contamination  of 
groundwater 

C Possible 3 Moderate Moderate 

1. Low long term average irrigation rate of approximately 0.9 

mm/day, hence low risk of groundwater contamination. 

2. Minimal presence of groundwater within 3 meters of ground surface is 

geotechnical investigation. 

3. High quality effluent with low nutrients. 

4. Water balance modelling indicates negligible concentrations of nutrients in 

deep drainage for conservative soil profile. 

5. A minimum of 600mm sandy loam topsoil cover will be provided on 

irrigation areas if there is potential for seasonal high water table. 

B Unlikely 2 Minor Low 
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Council Reference: Kings Forest Development 
Your Reference:  
 
 
 
20 March 2017 
 
 
Wayne Williamson 
Northern Water Solutions 
PO Box 977 
NOOSA  QLD  4567 
 
Sent via email:  wayne@northernwatersolution.com 
 
 
Dear Wayne 

Provision of Water and Sewerage Services to Kings Forest 

Northern Water Solutions (NWS) has requested a letter from Council indicating that it 
was feasible for Council to provide bulk water and receive treated wastewater from an 
operator, licensed under the Water Industry Competition Act 2006, of water and 
sewerage infrastructure at the Kings Forest development. 
 
On 16 March 2017 Council resolved to issue a letter to NWS advising NWS that it is 
technically feasible for Council to provide bulk water and receive treated wastewater 
from NWS for the Kings Forest development subject to:  
 
1. Determining the impact on Council's infrastructure 
2. Developing an agreement which ensures Council is not disadvantaged, and 
3. A further resolution of Council approving the negotiated agreement 
 
It should be noted that to enable this to occur there is a need for additional Council 
infrastructure to supply the bulk water and accept the treated wastewater from the 
development. 
 
The intent of this letter, as requested by Northern Water Solutions, is to inform the 
Independent Pricing and Regulatory Tribunal that it is technically feasible for Council 
to provide bulk water to and receive bulk wastewater from a licenced operator at the 
Kings Forest development.  The letter is not a commitment to do so as any such 
commitment would require a resolution of Council after consideration of a proposed 
agreement between Northern Water Solutions and Tweed Shire Council. 
 
If you have any enquiries in respect to this matter please contact Rob Siebert at 
Tweed Shire Council at rsiebert@tweed.nsw.gov.au 
 
Yours faithfully 
 
 
 
 
David Oxenham 
DIRECTOR ENGINEERING 



 
Project:  Kings Forest Development 

Client: Project 28 Pty Ltd 

Title: Kings Forest Sewerage Preliminary Risk Assessment  

Date (Revision): 22/02/2017 

As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks‐phase 1 (2006) 

Scheme 

Component 
Hazard Hazardous Event Impact 

Unmitigated Risk 

Control Strategy 

Mitigated Risk 

Likelihood Consequence Risk Likelihood Consequence Risk 

Wastewater 

generation 

Excessive 

wastewater 

generation 

Peak population or 

excessive water usage 

Build‐up of raw 

wastewater in the inlet 

balance tanks, PSUs. 

Potential overflow to the 

environment 

C Possible 2 Minor Moderate 1. Water demand management strategy including minimum 3‐star rated water efficient 

fixtures and appliances as required by BASIX. 

2. Education, encouragement and empowerment of customers to move towards best 

practice water efficiency with 5‐star fixtures and appliances and smart water metering. 

3. Pressure sewerage collection system on all new lots to minimize infiltration of 

groundwater and storm water. 

4. Continuous online monitoring of pump starts and run hours on each Pressure Sewer 

Unit (PSU) to allow abnormal flows to be detected by the SCADA control system. 

5. Trade waste agreements and waste minimization plans will be required for non‐

residential customers. 

6. All non‐residential customers will have their own dedicated PSU to enable direct 

monitoring of trade waste discharges through the SCADA control system. 

7. New customer contracts and access agreements that outline the responsibilities of the 

customer with regard to appropriate water usage and waste disposal practices. 

8. Ongoing awareness and communication with existing customers through additional 

information provided at each billing cycle & the Cobaki website. 

9. MBR has approximately 30‐40% spare capacity during dry weather flows for treatment 

of peak flows. 

10. Road tanker pump out from individual PSUs and inlet Redundancy tanks if required. 

B Unlikely 1 Insignificant Low 

Trace 

contaminants 

in domestic 

wastewater 

Poor household 

chemical use and 

disposal practices 

resulting in excessive 

contaminant levels in 

waste water 

Potential environmental 

impacts on irrigation 

areas if not processed 

out by AWTP processes 

C Possible 2 Minor Moderate 1. Customer supply contracts and recycled water use agreement will be developed with 

each customer and will include obligations and education regarding substances that 

should not to be disposed of too the sewerage network that should be avoided. 

2. Ongoing customer awareness campaigns & information provided with each water 

bill & through the Kings Forest website. 

3. Ability to install online water quality monitoring probes (e.g. TDS, pH, TOC etc.) into 

pressure sewer pump wells to detect suspected inappropriate trade waste practices. 

B Unlikely 2 Minor Low 

Trace 

contaminants 

in commercial 

wastewater 

Poor trade waste 

management 

practices resulting in 

excessive 

contaminant levels in 

recycled water 

Potential environmental 

impacts on effluent 

irrigation areas 

D Likely 2 Minor Moderate 1. Predominately residential sewerage catchment with non‐residential customer’s account 

for 10% of all wastewater generated. 

2. Trade waste agreement will be developed with each non‐residential customers to 

ensure wastewater is pre‐ treated to domestic standards before discharge into the 

sewerage system. 

3. Each non‐residential customer in the pressure sewer catchment will have its own low 

pressure sewage pump station to enable monitoring of customer specific compliance 

with trade waste agreements. 

4. Ability to install online water quality monitoring probes (e.g. TDS, pH, TOC etc.) into 

pressure sewer pump wells to detect suspected inappropriate trade waste practices. 

B Unlikely 2 Minor Low 



 
Project:  Kings Forest Development 

Client: Project 28 Pty Ltd 

Title: Kings Forest Sewerage Preliminary Risk Assessment  

Date (Revision): 22/02/2017 

As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks‐phase 1 (2006) 

Shock load of 

chemical or 

other 

contaminants 

Poor chemical or trade 

waste management 

practices resulting in 

shock load of 

contaminants on MBR 

Potential biomass die off 

and reduction in MBR 

effluent quality 

Chemicals may also be 

an OHS hazard 

Impact on reuse 

potential 

C Possible 3 Moderate High 1. Continuous online monitoring of MLSS, DO, pH, TDS and other process parameters to 

detect potential impacts on the treatment process. 

2. If contaminants detected, an investigation will be undertaken into the source of 

contamination. This may involve review of Pressure Sewer Unit (PSU) operational data, 

water usage data, trade waste agreements etc. 

3. Additional online water quality monitoring probes can be installed into suspect 

PSUs for tracing persistent sources of contamination if required. 

4. Road tanker pump out of contaminated water from the WWTP inlet balance tank if 

required. 

B Unlikely 3 Moderate Moderate 

Gross 

pollutants in 

raw wastewater 

Poor solid waste 

management practices 

resulting in sewer 

blockage and overflow 

Potential sewer 

blockage and overflow 

E Almost 

certain 

2 Minor Moderate 1. Low pressure sewerage system with grinder pumps will macerate sewage prior to 

entering the pipe network. 

2. Appropriately designed gravity network designed to achieve self‐cleansing velocities. 

3. Sewer/pump blockage Emergency Response Plan will be developed for the scheme 

and will include steps for identification of route cause and preventative actions. 

Where multiple blockages have occurred at the same location, specific customer 

awareness/education will be implemented or compliance notices issued. 

4. Flushing and maintenance regime will be developed for the pressure sewer network. 

5. Cleaning and maintenance regime will be developed for the gravity sewer network. 

6. Local contractors will be on call with equipment for clearing blockages. 

7. Gravity catchment flows are macerated prior to entering the WWTP inlet Redundancy 

tank. 

C Possible 2 Minor Moderate 

Low Pressure 

Sewerage 

Collection 

System 

Inflow and 

infiltration to 

the pressure 

sewer network 

Inflow and infiltration 

into the pressure 

sewer network 

Potential overflow from 

PSU or inlet 

Redundancy tank if 

combined inflows 

exceed capacity of MBR 

D Likely 2 Minor Moderate 1. Low pressure sewerage system constructed with PE100, PN16 HDPE with welded joints 

and fittings. 

2. Contractor induction and education. 

3. ITPS inspections and quality assurance sign off during construction. 

4. Flow and level monitoring at each PSU to detect sources of inflow. 

5. PSU pump operation centrally controlled by the SCADA Control System. PSUs with 

high water level are given pumping priority. 

6. WWTP Inlet Redundancy tanks (in concrete bund area) provides buffer during peak times 

and emergency storage. 

7. More than 24 hours storage capacity in each PSU. 

8. Road tanker pump out from individual pump units if required. 

9. Bund emergency road tanker pump out from inlet Redundancy tanks. 

C Possible 2 Minor Moderate 

Inflow and 

infiltration 

upstream of 

Pressure 

Sewer Unit 

(PSU) 

Inflow and infiltration 

upstream of Pressure 

Sewer Unit (PSU) 

Potential overflow from 

PSU 

E Almost 

certain 

2 Minor Moderate 1. Plumbing inspection of all household plumbing installation prior to connection of each lot 

gravity sub sewer. 

2. Induction and awareness training for all domestic plumbing contractors working in the 

scheme. 

3. Flow and level monitoring at each PSU to identify sources of inflow. Customer education 

and rectification notices will be provided if required. 

4. Solvent welded joints in gravity sub sewers. 

C Possible 2 Minor Moderate 



 
Project:  Kings Forest Development 

Client: Project 28 Pty Ltd 

Title: Kings Forest Sewerage Preliminary Risk Assessment  

Date (Revision): 22/02/2017 

As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks‐phase 1 (2006) 

Blockages 

upstream of 

Pressure 

Sewer Unit 

(PSU) 

Blockages upstream of 

Pressure Sewer Unit 

(PSU) 

Potential overflow from 

PSU 

E Almost 

certain 

2 Minor Moderate 1. Plumbing inspection of all household plumbing installation prior to connection. 

2. Induction and awareness training for all domestic plumbing contractors working in the 

scheme. 

3. Upstream pipes designed and constructed to AS3500 plumbing code with 1:60 grade for 

self-cleaning. 

4. Flow and level monitoring at each PSU to identify sources of blockages. Customer 

education and rectification notices will be provided if required. 

5. Local contractors will be on call with cleaning equipment for removing blockages. 

C Possible 2 Minor Moderate 

High peak 

diurnal flows 

Excessive peak 

inflows 

Potential overflow from 

PSU or inlet balance 

tank if combined inflows 

exceed capacity of MBR 

C Possible 2 Minor Moderate 1. Inlet Redundancy tanks at the WWTP provides buffer storage for diurnal flows. 

2. Storage capacity in each PSU provides buffer storage for diurnal flows. 

3. PSU pump operation centrally controlled by the SCADA Control System. PSUs with 

high water level are given pumping priority in the control system. 

4. Emergency road tanker pump out from inlet balance tank if required. 

A Rare 2 Minor Low 

Pressure 

sewer main 

break 

Pressure main failure 

or breakage due to 

unapproved excavation 

activity 

Discharge of raw 

sewage to the 

environment 

C Possible 3 Moderate High 1. All mains constructed with PE100, PN16 HDPE pipe with welded joints and fittings. 

2. All mains are pressure tested and certified during construction. 

3. Pressure sewer mains are generally located at the bottom of a common services trench, 

hence other pipes will be damaged from poor excavation practices before the pressure 

sewer. 

4. Signage and identification tape to be installed above all pressure mains. 

5. All sewer pipe locations registered with dial before you dig service. 

6. Flow monitoring at the WWTP will identify major variations in daily flow. 

7. Customer Service Centre and fault reporting with maximum response times for 

operations staff. 

8. Sewer spill Emergency Response Plan and clean‐up procedures will be developed. 

9. Pressure and flow monitoring in the pressure sewer network. 

B Unlikely 2 Minor Low 

Leakage from 

PSU wet well 

Failure of PSU wet well 

resulting in subsurface 

leakage 

Discharge of raw 

sewage to groundwater 

C Possible 2 Minor Moderate 1. Clean water static pressure test of each wet well during construction. 

2. Wet well designed to include allowances for all structural loads including hydrostatic and 

soil pressures. 

3. Timber bollards or fencing around all PSUs to prevent vehicle access in trafficked areas. 

4. Water level and flow monitoring at each PSU. 

B Unlikely 2 Minor Low 

Pump Failure Pump failure by power 

surge, blockage, loss 

of suction etc. 

Potential discharge of 

raw sewage to the 

environment 

D Likely 3 Moderate High 1. All pumps in the scheme are monitored by the SCADA control system and an alarm 

raised if any abnormality is detected. Monitoring includes: wet well water level, pump 

fault detection, power system fault detection, number of starts and run hours for both 

the duty and standby pumps, current draw in operation and during start up and energy 

consumption. 

2. Duty and standby pumps in each PSU in the Kings Forest  pressure sewer catchment. 

3. Fail safe in electrical system so pump can operate during control system failure. 

4. High quality robust pumps with long design life.  

5. Standard pumps with spare pumps maintained onsite for quick changeover if required. 

B Unlikely 3 Moderate Moderate 



 
Project:  Kings Forest Development 

Client: Project 28 Pty Ltd 

Title: Kings Forest Sewerage Preliminary Risk Assessment  

Date (Revision): 22/02/2017 

As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks‐phase 1 (2006) 

Low Pressure 

Sewerage 

Collection 

System 

Power failure Extended power failure 

across pressure sewer 

network 

Potential discharge of 

raw sewage to the 

environment 

E Almost 

certain 

3 Moderate High 1. 24 hours emergency storage is provided in all PSUs. 

2. Low pressure sewer network start up and recovery process is included in Direct 

Digital Control System logic to avoid excessive simultaneous pump operation. 

3. Road tanker pump out from individual PSUs if required. 

4. Inlet Redundancy tanks provides storage for peak inflows should a control system 

failure and power failure occur simultaneously. 

B Unlikely 2 Minor Low 

Blockages 

upstream of 

SPS 

Blockages upstream of 

SPS 

Potential overflow from 

SPS or inlet balance 

tank if combined inflows 

exceed capacity of MBR 

E Almost 

certain 

2 Minor Moderate 1. Upstream pipes designed and constructed to WSAA code to achieve self-cleaning. 

2. Local contractors on call with cleaning equipment for removing blockages. 

3. Maintenance access designed into the sewerage network. 

4. Customer Service Centre and fault reporting with maximum response times for 

operations staff. 

5. Sewer spill Emergency Response Plan and clean‐up procedures will be developed. 

6. Operation and maintenance plan for gravity main cleaning. 

C Possible 2 Minor Moderate 

High peak 

diurnal flows 

Excessive peak 

inflows 

Potential overflow from 

inlet Redundancy tank if 

combined inflows 

exceed capacity of MBR 

C Possible 2 Minor Moderate 1. Inlet Redundancy tanks at the WWTP provides buffer storage for diurnal flows. 

2. Storage capacity in PSU tanks, upstream reticulation network and below ground 

storage provides buffer storage for diurnal flows. 

3. PSU pump operation is centrally controlled by the SCADA Control System. 

4. Emergency bund truck pump out from Redundancy tanks if required. 

5. Approximately 40% spare capacity in the MBR during dry weather flows for treatment of 

peak flows. 

A Rare 2 Minor Low 

Gravity sub 

sewer break 

Gravity sewer  failure or 

breakage due to 

unapproved 

excavation activity 

Discharge of raw 

sewage to the 

environment 

C Possible 3 Moderate High 1. Signage and identification tape to be installed above all gravity mains. 

2. All sewer pipe locations registered with dial before you dig service. 

3. Flow monitoring at the WWTP will identify major variations in daily flow. 

4. Customer Service Centre and fault reporting with maximum response times for 

operations staff. 

5. Sewer spill Emergency Response Plan and clean‐up procedures will be developed. 

B Unlikely 2 Minor Low 

Wastewater 

Treatment ‐ 

Redundancy 

Balance Tank, 

Membrane 

Bioreactor + 

UV 

Disinfection 

Power failure Extended power failure 

at PSUs 

Potential discharge of 

raw sewage to the 

environment 

E Almost 

certain 

3 Moderate High 1. WWTP Redundancy balance tank provides storage for peak inflows that could occur if a 

control system failure and power failure occur simultaneously. 

2. Emergency bund road tanker pump out from Redundancy balance tank if required. 

3. Standby power generator is provided at the WWTP. 

B Unlikely 2 Minor Low 
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Date (Revision): 22/02/2017 

As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks‐phase 1 (2006) 

Failure of 

WWTP 

Redundancy 

balance tank 

Tank failure Discharge of process 

water to environment 

C Possible 4 Major Very high 1. 316 stainless steel panel tank construction to minimize corrosion potential.  

2. Inlet structure to enable the rising mains to discharge into the bottom of the 

Redundancy tank below the bottom water level to minimize release of gases which could 

cause corrosion inside the tank. 

3. If odor and/or corrosion issues are observed in operation, the incoming rising mains will 

be injected with metal salts to minimize the release of hydrogen sulphide and formation of 

acid inside the tank. 

4. Benched tank floor and mechanical jet mixers inside the tank to minimize 

sedimentation of solids inside the tank and minimize volume at bottom water level. 

5. Sealed tank with ventilation of gases through a McBerns activated carbon filters with 

extraction fan. 

6. Well washer system to enable automatic cleaning of the tank following a high level event. 

7. Tank is to be located in a concrete lined and bund area. Bund storage volume 

equivalent to >100% of the tank volume. 

8. Concrete bund truck loading area, with quick coupling valves and start/stop controls for 

filling road tankers. 

9. Designed to minimize/avoid human access. 

     

Structural 

failures of 

process tanks 

and pipes 

Tank failure Discharge of process 

water to environment 

C Possible 3 Moderate High 1. Stainless steel tanks with appropriately designed footings. 

2. Quality assurance during tank manufacture and installation. 

A Rare 3 Moderate Low 

Process tank 

overflows 

Blockage or fault 

causing overflow of 

process tanks 

Discharge of process 

water to environment 

C Possible 2 Minor Moderate 1. All process tanks gravity overflow back to MBR inlet tanks. 

2. Screening system on inlet to MBR tank is to remove gross solids and avoid blockages. 

B Unlikely 2 Minor Low 

Mechanical/ 

electrical items 

Failure of mechanical 

electrical items 

Non‐compliant recycled 

water 

E Almost 

certain 

3 Moderate High 1. Fault detection on all critical mechanical electrical components. 

2. Continuous online water quality monitoring of critical process parameters, e.g. DO, 

pH, MLSS, transmembrane pressure, turbidity, UV intensity. 

C Possible 2 Minor Moderate 

Power 

blackouts 

Extended power 

blackout 

Loss of treatment 

capacity 

E Almost 

certain 

3 Moderate High 1. No sewage inflow to MBR during power blackout as pressure sewer system will also be 

down 

2. Wastewater will Build‐up in 24 hours emergency storage at each PSU. 

3. Road tanker pump out from each PSU if required. 

4. Electrical connection point for mobile power generator to power MBR if required. 

5. Battery backup of SCADA control systems. 

C Possible 2 Minor Moderate 

Blockage of 

inlet screening 

unit 

Blockage of screening 

unit caused by 

excessive solids in raw 

wastewater 

Carryover of solids to 

MBR with reduced 

treatment performance 

and increased risk of 

membrane failure 

C Possible 2 Minor Moderate 1. Only macerated sewage will enter the plant. 

2. Water level monitoring and high level alarm in screening unit. 

3. If screening blockage occurs undertake investigation into source of gross solids and 

implement preventative actions. 

B Unlikely 2 Minor Low 
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As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks‐phase 1 (2006) 

Wastewater 

Treatment ‐ 

Inlet Balance 

Tank, 

Membrane 

Bioreactor + 

UV 

Disinfection 

Hydraulic 

overload 

during 

diurnal peak 

flows 

Excessive sewerage 

flows 

Build‐up of raw 

wastewater in the inlet 

balance tank and PSUs. 

Potential overflow to the 

environment 

C Possible 2 Minor Moderate 1. WWTP Inlet Redundancy tanks have a minimum of 660 kL storage capacity providing 

buffer storage for diurnal flows. 

2. Integrated into the design of each MBR train is 80 kL of buffer storage provided in the 

inlet tank, anaerobic tank and anoxic tank. 

3. MBR has approximately 30‐40% spare capacity during dry weather flows for treatment of 

peak flows. 

4. 24 hour storage capacity in each PSU can also provide buffer storage in extreme events. 

5. Total available emergency storage in the scheme exceeds 36 hours storage at ADWF. 

6. PSU pump operation centrally controlled by the SCADA Control System. PSUs with 

high water level are given pumping priority through the control system logic. 

7. Road tanker pump out from individual PSUs if required during operation. 

8. Emergency road tanker pump out if required from WWTP Inlet Redundancy tanks in a 

concrete bund area. 

B Unlikely 2 Minor Low 

Hydraulic 

overload 

during wet 

weather 

events 

Excessive sewerage 

flows caused by 

extreme rain events 

Build‐up of raw 

wastewater in the inlet 

balance tank and PSUs. 

Potential overflow to the 

environment 

C Possible 3 Moderate High 1. Total available emergency storage in the system exceeds 36 hours storage at ADWF 

(see control strategies on previous point). 

2. MBR has approximately 30‐40% spare capacity during dry weather flows for treatment of 

peak flows. 

3. During wet weather the following level monitoring and actions will be undertaken. 

(Note: These level set points will be adjustable in operation) 

4. As a further safeguard the WWTP inlet Redundancy tanks is located in a concrete bund 

area with a minimum storage capacity of 660 kL that will be utilized in the unlikely event 

that the WWTP inlet Redundancy tanks overflow. 

B Unlikely 2 Minor Low 

Pollutant 

overload 

Excessive BOD or 

ammonia load 

Non‐compliant recycled 

water 

C Possible 3 Moderate High 1. Continuous online monitoring of MBR process DO, MLSS, pH with alarms. 

2. Variable speed drive aeration system to match air supply with inflow and DO set 

point. Reserve capacity is designed into the aeration system. 

3. If process impacts due to high pollutant loads are observed a source control 

investigation will be undertaken using raw wastewater, trade waste data and pressure 

sewer pump data. 

B Unlikely 3 Moderate Moderate 

Membrane 

CIP waste 

Return of chemical 

laden CIP waste 

through MBR 

Potential upset of 

treatment process and 

biomass die off 

D Likely 3 Moderate High 1. The MBR CIP waste will be trucked off site to nearest approved facility. B Unlikely 3 Moderate Moderate 

 Process 

chemicals 

Spillage of process 

chemicals 

Potential release of 

chemicals to the 

environment 

Potential OH&S impacts 

C Possible 3 Moderate High 1. Appropriate bund and separation of chemicals in chemical storage and delivery area. 

2. Standard operating procedures for the transport, receipt and use of chemicals. 

A Rare 2 Minor Low 

Waste 

activated 

sludge 

Inadequate sludge 

wastage rates 

High MLSS in MBR, 

decline in effluent quality 

& increased membrane 

fouling 

E Almost 

certain 

3 Moderate High 1. Continuous online monitoring of MLSS, DO and TMP with alarms. 

2. When MLSS reaches maximum set point sludge is pumped from the bottom of the 

MBR tank to a sludge holding tank before offsite disposal to approved facility. 

B Unlikely 3 Moderate Moderate 



 
Project:  Kings Forest Development 

Client: Project 28 Pty Ltd 

Title: Kings Forest Sewerage Preliminary Risk Assessment  

Date (Revision): 22/02/2017 

As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks‐phase 1 (2006) 

Membrane 

failure 

Membrane failure 

resulting in carryover 

of human pathogens 

Non‐compliant permeate 

feed water 

D Likely 4 Major Very high 1. Continuous online monitoring of membrane permeate turbidity and transmembrane 

pressure. 

2. If event occurs, identify and isolate failed membrane module and if required replace failed 

membrane module. 

3. Shut off irrigation supply pump and undertake monitoring of pond water quality to ensure 

compliance. 

4. An Emergency Response Plan will be developed for MBR membrane failure. 

B Unlikely 4 Major High 

Wastewater 

Treatment ‐ 

Inlet 

Redundancy 

Tank, 

Membrane 

Bioreactor + 

UV 

Disinfection  

UV failure Inadequate UV dose 

due to lamp failure, 

reactor fouling, high 

flow or high turbidity 

Non‐compliant permeate 

feed water 

E Almost 

certain 

3 Moderate High 1. Continuous online monitoring UV intensity, flow, upstream permeate turbidity and lamp 

failure. 

2. If Low UV dose is recorded investigate and rectify. 

3. An Emergency Response Plan will be developed for UV lamp failure. 

4. Auto cleaning UV unit. 

C Possible 3 Moderate High 

Sabotage/ 

vandalism 

Sabotage/vandalism Potential loss of 

treatment function 

C Possible 4 Major Very high 1. Lockable site with 2.4m secure fencing. 

2. Lockable shed for all treatment equipment. 

3. Remotely accessible CCTV system at WWTP site. 

4. Community awareness and involvement in the local water scheme. 

B Unlikely 3 Moderate Moderate 

Noise Excessive noise 

generation 

Noise complaints for 

nearby residents 

C Possible 2 Minor Moderate 1. A 80 meter buffer from the WWTP to the nearest residential dwelling. 

2. WWTP building located adjacent rural lands. 

3. The MBR and AWTP are located inside the WWTP building. 

4. Specific “noisy” equipment items like aeration blowers etc will be housed inside custom 

noise enclosures. 

5. Equipment specifications and design of custom noise enclosures will be undertaken to 

ensure compliance with the NSW Industrial Noise Policy of background noise plus 5 

dBA at nearest residential dwelling. 

6. All planned construction and routine maintenance works will be undertaken during 

standard permissible hours. 

7. All emergency works will be undertaken to minimize noise impacts on residents. 

 

A Rare 2 Minor Low 



 
Project:  Kings Forest Development 

Client: Project 28 Pty Ltd 

Title: Kings Forest Sewerage Preliminary Risk Assessment  

Date (Revision): 22/02/2017 

As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks‐phase 1 (2006) 

Odor Excessive odor 

generation 

Odor complaints by 

nearby residents 

C Possible 2 Minor Moderate 1. Ventilation stacks provided on all house connections to ensure gravity sewers are well 

ventilated. 

2. All gravity sewers designed to achieve self‐cleansing velocity to avoid accumulation 

and breakdown of solids in the network. 

3. Minimum of 80 m buffer between the WWTP site and residential dwellings. 

4. Passively ventilated McBerns activated carbon filters will be used on all air valves in the 

pressure sewer network  

5. Inlet structure to enable the rising mains to discharge into the bottom of the WWTP inlet 

Redundancy tanks below the bottom water level to minimize release of gases inside the 

tank. 

6. Actively ventilated McBerns activated carbon filter on the WWTP inlet Redundancy tanks. 

7. All other treatment tanks are located inside the WWTP building. 

8. All treatment tanks are sealed with passive ventilation through McBerns activated 

carbon filters located on the roof of the WWTP building. 

9. The MBR room in the WWTP building has automatic indoor air quality monitoring 

for temperature, oxygen, hydrogen sulphide and methane, with automatic operation of 

an evaporative air conditioning unit to maintain ventilation and air quality. 

10. WWTP building includes deodorizing sprayers for use if required. 

11. The Kings Forest has a 24 hour customer service call center for fielding all odor 

and other complaints. All complaints are recorded, reviewed and acted upon as 

outlined in the Onsite WWMP. 

A Rare 2 Minor Low 

Wastewater 

Treatment ‐ 

Inlet Balance 

Tank, 

Membrane 

Bioreactor + 

UV 

Disinfection  

Aesthetics Excessive visual 

impacts 

Complaints from nearby 

residents 

C Possible 2 Minor Moderate 1. All pressure sewer units (PSU) are located below ground. The only visible 

infrastructure is the lid and power turret for each PSU. 

2. There will be approximately 4 lots connected to each PSU, which results in a lower 

visual impact compared to a standard pressure sewer model where there is one PSU for 

every lot. 

3. Minimum of 80m buffer between the WWTP site and residential dwellings. 

4. All MBR and AWTP assets are located inside the WWTP building. 

5. The WWTP building is located in a rural zoned area with buildings of similar 

construction and visual appearance. 

6. The scheme uses onsite recycled water storage with variable speed drive booster 

pump sets, hence there is no need to construct an elevated reservoir on a hill near the 

site to provide service pressures to the scheme. 

A Rare 2 Minor Low 

Indoor air 

quality inside 

MBR building 

modules 

Contamination of 

indoor air with harmful 

sewer gases 

OH&S impacts B Unlikely 4 Major High 1. All treatment tanks are sealed and externally ventilated. 

2. Continuous online monitoring of indoor air quality for oxygen, hydrogen sulphide and 

methane gas inside the WWTP building, with automated air conditioner/ventilation 

system operation and alarm systems. 

B Unlikely 3 Moderate Moderate 

 
 
 
 
 
 



 

SEWERAGE QUALITATIVE ENVIRONMENTAL AND PUBLIC HEALTH RISK ASSESSMENT CRITERIA  

From Tables 2.5, 2.6 and 2.7 on Page 39 of the Australian Guidelines for Water Recycling Managing Health & Environmental 

Risks Phase 1 (2006) 

 

Qualitative Measures of Likelihood 

Level Descriptor Example Description from AGWR 

A Rare May occur only in exceptional circumstances. May occur once in 100 years 

B Unlikely Could occur within 20 years or in unusual circumstances 

C Possible Might occur or should be expected to occur within a 5‐  to 10‐ year period 

D Likely Will probably occur within a 1‐ to 5‐ year  period 

E Almost certain Is expected to occur with a probability of multiple occurrences within a year 

 

Qualitative Measures of Consequence or Impact 

Level Descriptor Example Description from AGWR 

1 Rare 

Insignificant 

Insignificant impact or not  detectable 

2 Minor Health — Minor impact for small population 

Environment — Potentially harmful to local ecosystem with local impacts contained 

to   site 

3 Moderate Health — Minor impact for large population 

Environment — Potentially harmful to regional ecosystem with local impacts 

primarily contained to on‐ site 

4 Major Health — Major impact for small population 

Environment — Potentially lethal to local ecosystem; predominantly local, but 

potential for off‐ site   impacts 
5 Catastrophic Health — Major impact for large population 

Environment — Potentially lethal to regional ecosystem or threatened species; 

widespread on‐ site and off‐ site impacts 

 

Qualitative Risk Analysis Matrix: Level of Risk 

 Consequences 

Likelihood 
1 2 3 4 5 

Insignificant Minor Moderate Major Catastrophic 

A Rare Low Low Low High High 

B Unlikely Low Low Moderate High Very high 

C Possible Low Moderate High Very high Very high 

D Likely Low Moderate High Very high Very high 

E Almost 

certain 

Low Moderate High Very high Very high 
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Executive Summary 

The Kings Forest Residential Development is located at Tweed Coast Road, Tweeds Heads and is 

adjacent to the Salt Residential development.  

The development will incorporate the following: 

Table 1   

The Kings Forest development Water & Waste Water services will be provided by Northern Water 

Solutions Pty Ltd (NWS) a Private Water Utility Licensed under the WIC Act (2006) NSW Network Operator 

& Retail Licenses. The WWTP and Ancillary Systems have been staged to coincide with the build out 

program. 

The following Water and Waste Water Treatment Plant stages will be required to be built when the 

development reaches certain levels of maturity listed below, (For staging details refer to Appendix A PFD’s- 

for water, recycled water & sewerage services). 

There will be no Waste Water or Excess Recycled Water discharged to Land or Water Ways from the 

Kings Forest development. All waste water generated from the site will be treated on the site by the new 

WWTP. Excess treated effluent permeate (Class A) mainly during wet weather events will be discharged 

to the existing Tweed Shire Council (TSC) sewer via a new Sewerage Pump Station (SPS) to be built at 

the vicinity of the Tweed Coast Road and the Kings forest Parkway roundabout to be owned and 

operated by TSC under a trade waste agreement between the TSC & NWS.  
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