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Introduction 
The Kooragang Industrial Water Scheme (KIWS) advanced water treatment plant (AWTP) is a 9 megalitres 
per day (MLD) (for Stage 1) membrane filtration (MF) and reverse osmosis (RO) recycling plant 
commissioned in December 2014, owned by ITOCHU, designed for operation from mid 2017 by SUEZ under 
a 15-year operations and maintenance (O&M) contract.  

The AWTP processes treated secondary effluent from Hunter Water Corporation’s Shortland Wastewater 
Treatment Works (WWTW) that would otherwise be directed for marine discharge, therefore reducing the 
volume of treated effluent discharged into the natural environment and reducing the demand on the potable 
water system for industrial water uses. 

Management Commitment 
SUEZ endeavours to manage recycled water delivery processes efficiently, effectively and in a manner that 
protects human and environmental health. By ensuring this, SUEZ is able to provide recycled water that is 
safe and meets the expectations of customers, the Network Operator’s Licence, customer contracts and 
other relevant regulatory requirements.  

In line with SUEZ’s Network Operator’s Licence recycled water is supplied according to the Australian 
Guidelines for Water Recycling: Managing Health and Environmental risks (Phase 1) (AGWR; EPHC, 
NRMMC & NHMRC; 2006) as well as any additional requirements set by NSW Health and the Environmental 
Protection Authority (EPA) and overseen by the Independent Pricing and Regulatory Tribunal (IPART). 

Purposed of the Recycled Water Management Plan 
This Recycled Water Management Plan (RWMP) for the KIWS forms a part of the SUEZ group’s overall 
management plan framework for the operation of its sustainable water network providing recycled water to 
industrial customers in the Mayfield/Kooragang Island areas (the “Services”).  The RWMP is intended to 
provide an overview of the KIWS recycled water treatment scheme as well as to set out how SUEZ operates 
the AWTP in line with its obligations under the Water Industry Competition Act (NSW) (WICA). The 
document represents a consolidated RWMP that integrates the following WICA Licence Plans: 

 Water Quality Plan (non-potable water). 
 Infrastructure Operating Plan. 
 Retail Supply Management Plan (non-potable and potable water). 

Structure of the RWMP 
The RWMP summarises the scheme and explains how its commercial operation complies with its WICA 
obligations. The document brings together the scheme’s obligations and includes a detailed assessment of 
the recycled water treatment process and identifies the current monitoring and control that is necessary to 
produce recycled water of an appropriate quality for the proposed end users. This document along with its 
associated appendices is intended to provide effective management tools that will instil confidence in 
operators, regulators, stakeholders and customers.  

Water Quality Plan (non-potable water) 
The Natural Resource Management Ministerial Council (NRMMC), Environment Protection and Heritage 
Council (EPHC) and National Health and Medical Research Council (NHMRC) released the AGWR in 
November 2006 under the auspices of the National Water Quality Management Strategy (NWQMS). The 
AGWR provides guidance on best practices for water recycling operations and is designed to be an 
authoritative reference for the supply, use and regulation of recycled water schemes. The AGWR provides 
guidance on how recycling can be safely and sustainably achieved to provide water for agriculture, fire 
control, municipal, residential and commercial property as well as industry.  

This document is structured around each of the 12 elements in the management system framework specified 
in the AGWR (AGWR Framework). In this way the RWMP wholly incorporates the Water Quality Plan (non-
potable water) (WQP) Licence Plan as required under WICA. 
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infrastructure Operating Plan 
Compliance with good asset management and operational practices is required under WICA as part of the 
need to have an Infrastructure Operating Plan (IOP) Licence Plan. For convenience, the structure of the 
AGWR Framework is utilised in setting out this document and references to asset management, operations 
and IOP elements are made within that context. Specifically this RWMP explains how SUEZ complies with its 
IOP requirements under WICA under Element 4 of the AGWR Framework, which sets the context for asset 
and operations management. 

Retail Supply Management Plan 
Within this RWMP compliance with the requirements of the Retail Supply Management Plan (RSMP) Licence 
Plan is addressed. For convenience, the structure of the AGWR Framework is utilised in setting out this 
document and references to retail supply management requirements under WICA are set out following 
discussion of how SUEZ addresses the 12 elements of the AGWR Framework. 

Acknowledgements 
SUEZ gratefully acknowledges that this document has drawn from existing management plans and 
procedures previously held by Hunter Water and drawn up by Hunter Water Australia and HunterH2O. 
These documents were provided to SUEZ as part of the transfer of the operations and maintenance role. In 
addition, the document has been developed by SUEZ staff supported by Water Futures and contributed to by 
much appreciated review inputs from Hunter Water, IPART, Orica and NSW Health staff.  
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1 ELEMENT 1: Commitment to Responsible Use of the Management of Recycled 
Water 

1.1 Responsible Use of Recycled Water 
SUEZ is committed to ensuring that the KIWS scheme is managed based on this RWMP and other site-
specific quality planning documents. SUEZ is a global specialist in large-scale water and wastewater 
operations and has a firm commitment to the responsible supply and use of recycled water. SUEZ brings to 
the table a wide range of expertise in the development, operation and control of recycled water systems. 
Areas of expertise include: 

 Operation and maintenance of water, wastewater and treatment systems and infrastructure. 
 Planning and design of water and wastewater treatment systems as well as associated infrastructure. 
 Risk assessment, including comprehensive evaluation of health and environmental hazards. 
 Customer relations and commercial agreement management. 
 Contract and project management. 
 Detailed understanding of plumbing systems and requirements.  

In situations where SUEZ do not have personnel with sufficient expertise, or do not have the resources to 
undertake work, suitably qualified contractors and consultants are engaged to execute tasks on behalf of 
SUEZ.  

1.2 Regulatory and Formal Requirements 
SUEZ is regulated by IPART under a WICA Licence. The Network Operator’s Licence protects the customer 
by setting standards of services that SUEZ must meet. Under SUEZ’s Network Operator’s Licence, recycled 
water supplied by SUEZ must be supplied according to the AGWR or relevant guidelines specified by NSW 
Health or EPA. In addition, numerous regulatory and formal requirements relate to recycled water schemes. 
Regulatory and formal requirements are periodically reviewed as part of the periodic review of this document 
and in response to advice from regulator and stakeholders. The most pertinent regulatory and formal 
requirements relevant to the KIWS scheme are summarised in Table 1-1: 
Table 1-1. Examples of the most pertinent regulatory and formal requirements. 

Document Notes 

Regulations and guidelines  

NSW Government: Water Industry Competition Act 2006 (NSW) (WICA) and associated 
supporting regulations, guidelines and amendments. 

Third party document 

IPART Incident Notification by Network Operators and Retail Suppliers Water Industry 
Competition Act 2006 Water — Incident Notification March 2016. 

Third party document 

Natural Resource Management Ministerial Council (NRMMC)/Environment Protection and 
Heritage Council (EPHC)/Australian Health Ministers Conference (AMHC): Australian 
Guidelines for Water Recycling: Managing Health and Environmental Risks (Phase 1) 
(2006). 

Third party document 

Australian and New Zealand Environment and Conservation Council (ANZECC)/ Agriculture 
and Resource Management Council of Australia and New Zealand (ARMCANZ): Australian 
and New Zealand Guidelines for Fresh and Marine Water Quality (2000). 

Third party document 

NSW Government Office of Environment and Heritage: Environmental Guidelines Use of 
Effluent by Irrigation (2004). 

Third party document 

Occupational Health and Safety Act 2000 (NSW) and subordinate regulations (Work Cover 
Act). 

Third party document 

Relevant Australian Standards and Codes of Practice for the design and installation of 
recycled water infrastructure (e.g. the relevant Water Services Association of Australia 
(WSAA) WSA 03-2011 Water Supply Code of Australia Version 3.1 (as amended)). 

Third party documents 
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Australian Building Codes Board: Plumbing Code of Australia (as amended). Third party document 

Licenses  

SUEZ WICA Network Operator’s Licence (Licence Number 16_038 signed by the Minister 
for Land and Water on 12th December 2016). 

Filed by SUEZ 

SUEZ WICA Retail Supplier’s Licence (Licence Number 16_039R signed by the Minister for 
Land and Water on 12th December 2016). 

Filed by SUEZ 

Hunter Water’s EPA Environment Protection Licence (EPL) for KIWS (No. 1680) (relating to 
intentional discharges from the Hunter Water Shortland WWTW operated by Veolia). 

Third party document  

SUEZ’s EPA Environment Protection Licence (EPL) for KIWS (No. 20757) dated 6 
September 2016 (relating to accidental discharges from the KIWS AWTP operated by 
SUEZ). 

Filed by SUEZ 

Agreements  

Hunter Water and KIWSP Operations Protocol Rev N 5 April 2017 Filed by SUEZ 

SUEZ Communication Protocols with Orica Kooragang Industrial Water Scheme Document 
110-SE-OM-000-MP-001 Issue date 8 July 2016 Version A01. 

Filed by SUEZ 

SUEZ O&M Agreement with Kooragang Water Pty Ltd. Filed by KWPL 

Recycled water customer agreement between Orica and Kooragang Water Pty Ltd. Filed by KWPL 

Non Potable Water Supply Agreement between Kooragang Water Pty Ltd and Orica  

Schedule E Non Potable Water Specifications of the above agreement 

Filed by KWPL 

Potable Water Agreement (Draft v5 dated to 26 April 2016). Filed by KWPL 

Schedule D Proposed Delivery Point of the Non Potable Water Supply Agreement (1 
August 2011 version) between Kooragang Water Pty Ltd and Orica Australia Pty Ltd. 

Filed by KWPL 

Supply Agreement (Agreement for the Supply of Treated Effluent and Potable Water) 
(Version 1 – currently being updated, 17 December 2015) between Hunter Water 
Corporation and Kooragang Water Pty Ltd. 

Schedule 6 Orica Potable Water Delivery Point of the above agreement 
Schedule 7 Treated Effluent Delivery Point of the above agreement 

Filed by KWPL 

SUEZ documents  

SUEZ Recycled Water policy SYS-POL-02 (dated 25 July 2016) Filed by Suez and 
given as Appendix A 

SUEZ Hazard Analysis and Critical Control Point (HACCP) Plan (dated 28 June 2016) Filed by SUEZ and 
given as Appendix B 

SUEZ HACCP Review Meeting (dated 29 July 2016). Filed by SUEZ and 
given as Appendix C 

SUEZ HACCP Review Meeting (dated 13 October 2016). Filed by SUEZ and 
given as Appendix C 

SUEZ Recycled Water Quality Monitoring Plan Kooragang Industrial Water Scheme 
Version A dated 11 August 2015. 

Filed by SUEZ and 
given as Appendix E 

SUEZ Hunter Treatment Alliance Kooragang Industrial Water Scheme Validation Report 
Document Number: KI-RT-PT-015 (dated 22 January 2014). 

Filed by SUEZ and 
given as Appendix F 
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SUEZ Risk Management and Compliance Framework To be filed by SUEZ 
and given as Appendix 
G 

SUEZ KIWS Training Matrix Filed by SUEZ 

SUEZ KIWS Asset Criticality Review 110-SE-OM-000-RP-001 (dated 23 June 2016) Filed by SUEZ 

SUEZ KIWS Renewals Plan 110-SE-OM-000-WS-001 (dated 28 June 2016) Filed by SUEZ 

Handed over Hunter Water documents including Functional Description, P&IDs, SOPs and 
SWMS and either archived if unchanged or converted into SUEZ formats. 

Filed by SUEZ 

SUEZ KIWS Asset Register worksheet Filed by SUEZ 

SUEZ Quality Policy SYS-POL-01 Filed by SUEZ 

SUEZ KIWS Asset Management Plan Filed by SUEZ 

SUEZ Incident Reporting and Investigation Procedure OHS-005 Filed by SUEZ 

SUEZ PRO-005 Evaluation of Suppliers  Filed by SUEZ 

SUEZ F&A-005 Purchasing Specifications Filed by SUEZ 

SUEZ KIWS HSE Management Plan Kooragang Industrial Water Scheme (KIWS) Health, 
Safety & Environment 

Filed by SUEZ 

SUEZ HR-005 Training & Development Filed by SUEZ 

SUEZ Documents and Data Control (F&A-001). Filed by SUEZ 

SUEZ Record and Archives (F&A-002) Filed by SUEZ 

SUEZ Auditing SYS-005 Filed by SUEZ 

SUEZ Management of Quality, Safety and Environmental Hazards SYS-008 Filed by SUEZ 

SUEZ “site-specific procedure for chemical receipt” (referenced on Page 29 of the RWMP) Filed by SUEZ 

Relevant policies and procedures contained within Suez’s IMS and Intranet system. Filed by SUEZ 

 

In relation to the scheme-specific requirements the Contract Manager (Peter Segura) will ensure awareness 
and currency of regulatory and formal requirements. 

In relation to broad corporate governance, SUEZ has an internal risk and audit team that looks at 
governance and financial management. 

1.3 Partnerships and Engagement of Stakeholders 
There are a number of agencies that are involved with KIWS. These include the following: 

 SUEZ globally (as the global parent company of the O&M contractor, SUEZ). 
 Kooragang Water (as the asset owner). 
 Orica (as the recycled water customer). 
 EPA (as the environmental regulator and advisor). 
 NSW Health (as the health stakeholder and advisor). 
 IPART (as the overarching regulator and advisor). 
 Local Government (as the local government regulator and advisor). 

Details of the key stakeholders’ relevant roles and responsibilities are listed in Table 1-2.  The key 
relationships are illustrated in Error! Reference source not found.. The identified external end user of r
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ecycled water (Orica) has entered into an agreement with Kooragang Water Pty Ltd (KWPL). Their 
responsibilities are identified within that Recycled water customer agreement between Orica and Kooragang 
Water Pty Ltd. Any future changes to the way in which the water will be utilised by the end users or if 
additional end users are supplied by KIWS will result in the revision of existing agreements and/or the 
development of new agreements between end users and KWPL. Ongoing consultation between Orica as the 
end user of the recycled water from KIWS and SUEZ will occur to maintain end user involvement in the 
scheme 

 
Table 1-2. Recycled Water Scheme Stakeholders. 

Stakeholder Roles and Responsibilities 

NSW Health Public heath advice 

Environmental Protection Authority (EPA) Regulatory oversight and advice - environment 

Independent Pricing and Regulatory Tribunal 
(IPART) 

Regulatory oversight and advice – pricing and reporting.  
SUEZ Network Operator’s Licence 

SUEZ KIWS operator 

Kooragang Water Pty Ltd KIWS Owner 

Orica  Usage of recycled water 
Management of on-site delivery infrastructure  
Ensuring recycled water is used as per agreement with SUEZ 

Hunter Water Corporation Raw water supplier of partially treated sewage effluent to the 
KIWS AWTP 
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Figure 1-1 Contract Structure and Assets  

1.4 Recycled Water Policy 
A Recycled Water Policy has been completed by SUEZ based on the example given in the AGWR (SUEZ 
Recycled Water policy SYS-POL-02 and dated 25 July 2016). The Policy is attached to this document, as 
Appendix A. The policy has been signed off by the CEO of the Water and Treatment Solutions business. 
Relevant SUEZ staff are made aware of this Policy through SUEZ’s promotion of its policies within its 
induction program. In addition, SUEZ has a more general Quality Policy (Quality Policy SYS-POL-01). The 
policies outline SUEZ’s commitment to supporting and promoting responsible use of recycled water as well 
as the application of a management approach that consistently meets the AGWR and good quality 
management.  

1.5 Responsibility matrix 
With SUEZ, Table 1-3 summarises how specific obligations set out in this document are allocated, 
coordinated and managed by nominated SUEZ personnel. 
Table 1-3. Licence Plan and WICA SUEZ personnel responsibility matrix. 

Obligation Role Incumbent 

Quality systems and regulatory compliance   
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Obligation Role Incumbent 

Registration and auditing of the KIWS site under the SUEZ 
Integrated Management System covering ISO9001, ISO 14001, 
ISO18001 and AS4801. 

HSEQ Systems Manager, Water 
and Treatment Solutions, SUEZ. 

Peta Rogers 

Liaison with IPART and scheme auditors in relation to WICA 
licensing and auditing and maintaining currency of the RWMP. 

SUEZ KIWS Transition 
Manager/Contract Manager 

Peter 
Segura 

Maintaining awareness of regulatory and formal requirements 
pertaining to the AWTP. 

SUEZ KIWS Transition 
Manager/Contract Manager 

Peter 
Segura 

Maintaining the EPA POEO Licence for the scheme. SUEZ KIWS Transition 
Manager/Contract Manager 

Peter 
Segura 

Contracts with customers and supplies   

Disputes and higher level legal matters and forming contracts SUEZ Senior Legal Counsel Mike 
Krsticevic 

Management of the contracts held between KWPL and the 
customer and Hunter Water 

SUEZ KIWS Transition 
Manager/Contract Manager 

Peter 
Segura 

Human resources management   

Site-specific KIWS plant induction for new staff SUEZ KIWS Transition 
Manager/Contract Manager 

Peter 
Segura 

Identification of training needs and maintenance of the KIWS 
Training Matrix for the KIWS plant operators 

SUEZ KIWS Transition 
Manager/Contract Manager 

Peter 
Segura 

Provision of information on training courses attended and 
certifications provided to HR for HR to record 

All SUEZ staff All staff 

Maintenance of records of training completed SUEZ Human Resources All HR staff 

Ensuring required training is kept up to date SUEZ Human Resources All HR staff 

Following up and evaluating training provided SUEZ Human Resources All HR staff 

Notification and response   

Notification of water quality verification monitoring results to 
SUEZ KIWS AWTP Operators 

Laboratory Services Provider ALS 

Notification of the customer (Orica) of water quality verification 
monitoring exceedances 

SUEZ KIWS AWTP Operators All operators 

Notification of the supplier (Hunter Water Corporation) of water 
quality verification monitoring exceedances 

SUEZ KIWS AWTP Operators All operators 

Notification of the regulator (IPART) of water quality verification 
monitoring exceedances 

SUEZ KIWS AWTP Operators All operators 

Notification of other stakeholders (e.g. NSW Health or EPA) of 
water quality verification monitoring exceedances. 

SUEZ KIWS AWTP Operators. All operators 

Meetings and reporting   

Complete and submit the Annual Compliance Report to IPART 
before 31 August each year. 

SUEZ KIWS Transition 
Manager/Contract Manager 

Peter 
Segura 

Monthly and annual reports internally and to Orica and Hunter 
Water. 

SUEZ KIWS Transition 
Manager/Contract Manager 

Peter 
Segura 
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Obligation Role Incumbent 

Maintaining relationships with key stakeholders including 
holding annual meetings with Orica and Hunter Water. 

SUEZ KIWS Transition 
Manager/Contract Manager 

Peter 
Segura 

Scheme operations and maintenance   

Operation of the scheme and compliance with operational 
procedures and HACCP Plan. 

SUEZ KIWS AWTP Operators All operators 

Scheme asset management   

Asset management of the scheme and compliance with asset 
management and maintenance schedules. 

SUEZ KIWS AWTP Operators All operators 

Verification   

Water quality verification sampling and analysis. Laboratory contractor ALS 
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2 ELEMENT 2 – Assessment of the Recycled Water System 
2.1 Source of Recycled Water, Intended Uses, Receiving Environments and Routes 

of Exposure 
 Source water 

SUEZ is responsible for the operation of the KIWS at Mayfield West, Newcastle which includes the Mayfield 
West AWTP and the reticulation system that delivers the recycled water to customers. Prior to reaching 
SUEZ, and before being covered within the scope of this RWMP, it is acknowledged that recycled water is 
sourced from the Shortland WWTW that is owned by Hunter Water and operated and maintained by Veolia.  

Shortland WWTW accepts wastewater from the communities of Sandgate, Shortland, Birmingham Gardens 
and Maryland. Shortland’s catchment alone can only supply ≈6 MLD of wastewater which is why effluent 
from another catchment is also diverted to Shortland WWTW to supplement flows.  

Influent entering the system is partly residential (domestic) whilst some wastewater comes from the 
University of Newcastle and Saint Joseph's Nursing Home at Sandgate. Industrial sewage is supplied from 
Kooragang Island, the Steel River Project and intakes of high strength waste from Steggles Potatoes. Storm 
flows enter from the Wallsend Storm Flow pumping station and can contribute to the total flows. 

There are small commercial flows from retail outlets, hotels and small automotive repair garages (trade 
waste). Trade waste controls are managed by Hunter Water.  

Given the implemented trade waste controls, loads discharged by trade waste customers and dilution effects 
over catchments, the final concentration of most substances measured at the inlet of Shortland WWTW 
would not differ substantially from those found in domestic sewage.  

The Shortland WWTW currently treats 12.6 MLD (average dry weather flow) and can handle wastewater 
from a population equivalent to 32,000 people (12.6 MLD). The ultimate capacity of the scheme over the 
longer term is estimated at up to 16.8 MLD if both the Shortland WWTW and the KIWS AWTP are upgraded. 

At present the supply arrangements between Hunter Water and KIWS are being finalised under the Supply 
Agreement (Agreement for the Supply of Treated Effluent and Potable Water HWC and WPTL (ITOCHU 
Corporation) (Version 1, Dec 17 2015). 

 Intended Uses 
Recycled water from KIWS is supplied to Orica. The customer end uses for the recycled water are 
summarised in Table 2-1. The Table also notes the on-site uses of recycled water although these are not 
directly relevant to the WICA Network Operator’s Licence which covers the commercial provision of water to 
Orica.  

SUEZ will maintain records of its users, in this case just Orica, albeit complying with the requirements of 
privacy legislation. 

 Table 2-1: Uses of Recycled Water 

Category of Use Customer End Use 

Industrial Use (Unrestricted) Orica Process water  

AWTP on site reuse Self (SUEZ, operator of 
KIWS) On site plant uses, e.g. hose down, chemical dosing 
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 Routes of exposure 
Potential routes of exposure for each of the intended end-uses are listed in Table 2-2. 

 Table 2-2: Routes of Exposure 

Intended End Use Route of Exposure 

Industrial Use (Unrestricted) 
Ingestion of water from sprays 
Inhalation of water from sprays during operation/maintenance of processes 
Contact with water from sprays during operation/maintenance of processes 

AWTP on site reuse 
Ingestion of water from sprays 
Inhalation of water from sprays during operation/maintenance of processes 
Contact with water from sprays during operation/maintenance of processes 

 Receiving environments  
The intended uses of KIWS product water do not include discharge to the environment. Discharge to the 
Hunter River will only occur as overflows when the raw water tank and the product water tank are full or RO 
permeate has not met the disinfection specifications and can’t be supplied to the end user. These flows are 
of the same or better quality than the existing discharge of secondary effluent to the Hunter River from 
Shortland WWTW. The normal discharges from Shortland WWTW are managed under the EPA POEO 
licence for the Shortland WWTW (Licence Number 1680). In addition, of relevance to WICA, a KIWS AWTP 
EPA POEO licence is in place to permit accidental or emergency discharges from the KIWS AWTP of up to 
100 ML per year (Licence Number 20757). 

The end use and application of recycled water is under the control of the customer (Orica). Additionally, the 
receiving environments and potential hazards were taken into consideration during the risk assessment 
process, as described in Section 2.4. 

 Inadvertent or unauthorised use 
Within the risk assessment process detailed in Section 2.4 inadvertent and unauthorised use on site was 
considered, analysing the likelihood of occurrence and potential impact. Response to inadvertent or 
unauthorised use is also covered in the HACCP Plan that is given in Appendix B. 

2.2 Recycled Water System Analysis 
 Flow through KIWS 

The design flows and loads adopted for the concept design of the KIWS are summarised in Table 2-3. 

 Table 2-3: Design flows through KIWS 

Parameter Unit Initial Capacity 
(Stage 1) 

Ultimate 
Capacity  
(Stage 2) 

Influent flows MLD 12.8 16.8 

Production Capacity MLD 9 12 

Losses (incl. backwashing of auto strainers, MF and RO systems) MLD 3.8 4.8 

 Treatment Process 
The treatment processes performed at KIWS are described in detail in the following sections. 

Chloramine Dosing 

Chlorine is dosed at Shortland WWTW. However, chlorine can be hazardous to RO membranes. Therefore, 
chloramine dosing occurs upfront of the auto strainers. Carrier water is added to each separate chemical (i.e. 
sodium hypochlorite and aqueous ammonia). These two streams are combined in a static mixer, located 
within the Aqueous Ammonia chemical bund, to form chloramines. The intention is to always maintain a free 
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ammonia residual through the plant to ensure that there is no free chlorine in the raw water, which would 
oxidise the RO membranes. 

Purpose: To prevent microbiological growth through the plant and ensure that there is no free chlorine in the 
system that may damage RO membranes. 

Auto Strainers 

The auto strainers are Amiad EBS model type with 300 μm weave wire screens, which backwashes 
periodically based on a differential headloss across the screens or on time. Once initiated the auto strainer 
operates continuously to screen incoming flows. The backwash process occurs twice per day and produces 
approximately 420 L per backwash but is dependent on operating pressures and solids content of the 
incoming effluent. 

Purpose: To provide physical protection for the MF system. 

Microfiltration 

The MF plant is a Pall Microza MF system with a nominal pore size of 0.1 μm. It consists of three trains each 
with a maximum continuous feed flow of 16.3 L/s (total 49 L/s), which will be increased to 21.6 L/s (total 65 
L/s) with the addition of membrane modules to achieve ultimate capacity in Stage 2.  

Periodically the MF system carries out a backwash cycle to remove the captured suspended solids from the 
membrane surface and diverts them to the backwash handling system for disposal off site. The MF 
backwash process uses MF filtrate which is stored in the MF backwash tank with a storage capacity of 10 kL. 

Purpose: Removal of pathogens and suspended solids 

Reverse Osmosis 

The RO process consists of four (4) trains (single pass, two stages) that are fed from the RO feed water tank 
via cartridge filters. Antiscalant and sulphuric acid are dosed downstream of the Low Pressure (LP) feed 
pumps to protect the RO membranes from scale-forming compounds and improve performance. Citric acid 
and hydrochloric acid, caustic soda and a RO proprietary cleaning agent are used for chemical cleaning of 
the membranes, also referred to as a Clean in Place (CIP) and maintenance cleans. 

Purpose: Removal of dissolved salts, pathogens and all other particulates. 

Degas Tower 

RO permeate enters the Degas Tower at a high level and is distributed across the footprint area of the tower 
by way of a trough distribution system before dropping through the tower under gravity. Air introduced into 
the tower at low level, passes up through the RO permeate. Internal packing media within the tower assists 
in maximising the exposure of permeate with air to ensure CO2 is brought out of solution and released as a 
gas. 

Purpose: To remove CO2 from the RO permeate. 

Chlorination 

Sodium hypochlorite is dosed into the feed main upstream of the chlorine contact tank (CCT). The main 
chlorination step occurs within the CCT. The contactor is a 700 kL tank, providing a hydraulic retention time 
(HRT) of 112 minutes at Stage 1 maximum design flow and 84 minutes at Stage 2 maximum design flow.  

The aim of the CCT is to achieve 4 Log virus reduction by chlorine inactivation. The required dose or Ct 
(disinfectant concentration x contact time) for chlorine inactivation of coxsackie B5 virus is 11 mg.min/L at a 
pH of less than 7.5 with a water temperature of greater than 10°C (Keegan et al., 2012).  This increases to 
27 mg.min/L for a pH of up to 9.0 with the control system adjusting the target based on the pH measured. 

Purpose: Inactivation of pathogens (viruses and bacteria) and prevention of algal and biological growth in 
storage and distribution system 
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 On-site Storage 
Product Water Tank 
The product water tank provides 4.2 ML storage equating to approximately 12 hours hydraulic retention time 
at Stage 1, and 9 hours at Stage 2, under average flow conditions of 139 L/s. A magnetic flow meter is 
located on the outlet to the product water tank to accurately record flows to the end user.  

 

 Distribution 
On-site Service Water 

A service water system is provided using product water stored in the product water tank. Two vertical 
multistage centrifugal pumps operate on variable speed drives in a duty/standby configuration. The service 
water system provides water for the following applications: 

 Carrier water for the sulphuric acid dosing 
 Carrier water for the chloramine dosing using aqueous ammonia 
 Carrier water for the chloramine dosing using sodium hypochlorite 
 Hose reels for wash down 

Product Water Pumps 

The product water pumps transfer water from the product water tank to the end user, Orica, and are located 
outside adjacent to the Product Water tank. The product water pumps have on-line redundancy with a duty/ 
stand-by arrangement and are fitted with variable speed drives to enable a level set point to be maintained 
within the Orica tank. 

 

Transfer Pipeline to Orica 

Recycled water is transferred from the product water tank to Orica via an 8 km pipeline of a nominal diameter 
of 400 mm.
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 Figure 2-1 Recycled water system flow diagram showing KIWS (the subject of this RWMP), Shortland WWTW and Orica. The Hunter Water 

and KIWSP Operations Protocol Rev N 5 April 2017 refers to the instruments and quality control associated with those. 
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 Water Quality Objectives 
Legislation and Guidelines 
EPA Environment Protection Licence (EPL) Nos. 1680 and 20757 govern overflows and discharges from 
KIWS. The AGWR set the level of treatment needed to address the public health and quality issues 
associated with providing recycled water fit for the end uses as described in Table 2-1. 

The Australian and New Zealand Environment and Conservation Council (ANZECC) Guidelines for Fresh 
and Marine Water Quality (2000) and the DECC (now EPA) Use of Effluent by Irrigation Environmental 
Guidelines (2004) discuss water quality in the context of irrigation for agricultural use. These guidelines have 
been considered in developing the water quality objectives applied to the KIWS recycled water scheme. 

Target and Claimed Log Reduction Values 
The overall log reduction targets for the scheme were calculated at an Exposure Workshop held in May 2008 
between representatives from Hunter Water Corporation, the end user (Orica) and water treatment and 
recycled water professionals. At the workshop the expected exposure of employees to recycled water whilst 
undertaking specific tasks was identified and quantified. Risks were estimated in disability-adjusted life years 
(DALYs) given those exposures. Pathogen log10 reduction value (LRV) targets were set for viruses, protozoa 
and bacteria such that the risk to worker health would not exceed the one in one million health-based target 
given in the AGWR.  

From the results of the workshop it was determined that the most exposed group at Orica would be the 
Nitrate Plant operators and using this highest calculated exposure, the minimum pathogen LRV from raw 
effluent required to provide a ‘fit for purpose’ final product for this group were calculated (Table 2-4). Based 
on validation of process treatment units at KIWS the following log reduction values are being claimed for 
each process. Table 2-5 also summarises the target LRVs which shows that there is a margin of safety 
between those target LRVs, required for the scheme, and the claimed LVRs that are attributed to the 
treatment processes. Refer to Section 9.1 for the information pertaining to the validation of the processes for 
the achievement of the stated LRVs.  

 

 Table 2-4: Target pathogen LRVs for KIWS 
Pathogen Target LRV 

Virus 5.1 

Protozoa 3.6 

Bacteria 3.8 

 

 Table 2-5: Summary of the Claimed and Target Log Reduction Values 
Pathogen Virus Protozoa Bacteria 

Target LRV 5.1 3.6 3.8 

Process  

Microfiltration  0.5 4 4 

Reverse Osmosis 1 1 1 

Chlorination 4 0 4 

Total Claimed LRV 5.5 5 9 

 

Water Quality Requirements 
To demonstrate that treatment is operating effectively and continues to meet quality standards, the recycled 
water must meet the key parameters as described in the following sections. Additional treated water targets 
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for the KIWS as agreed with Orica (in May 2008), are summarised in Table 2-6. These targets have 
continued to be used as a basis to identify process risks with the proposed scheme. The target water quality 
is achieved at the outlet of the product water pumps. 

 

 Table 2-6: Water Quality Target Summary Values for KIWS 

ID # Assessable 
Parameter Units 50%ile 90%ile Max 

1 TDS mg/L  <50  

2 Chloride mg/L  <15  

3 Calcium mg/L  <5  

4 pH mg/L  5.5 - 7.5  

5 Total Hardness mg/L CaCO3  <10 30 

6 Alkalinity mg/L CaCO3  <20  

7 Total Silica (SiO2) mg/L  <2  

8 Iron mg/L  <0.015  

9 Copper mg/L  <0.05 0.1 

10 Total N  mg/L N <1.8 <2.5  

11 Ammonia (free) mg/L N  <0.5  

12 Faecal Coliforms cfu/100mL  Not 
Detectable  

13 Somatic Coliphage -  Not 
Detectable  

14 Cryptosporidium oocysts/50 L  Not 
Detectable  

15 TOC mg/L C  <1  

16 Total Phosphorus mg/L P  <0.05  

17 TSS mg/L  <2  

18 Chloramine mg/L  <0.5 1 

19 Aluminium mg/L  <0.1  

20 Temperature  °C  <27 27 

21 Potassium mg/L  <3  

22 Zinc mg/L  <0.2  

23 Fluoride mg/L  <0.1  

24 Sulphate mg/L  <5  

25 Carbon dioxide mg/L  <5  

26 Sodium mg/L  <15  

27 Hexavalent Chromium mg/L  <0.002  

28 Arsenic mg/L  <0.002  
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Review Requirements 
Should SUEZ need to significantly modify the treatment process or the customers wish to change their 
intended recycled water end uses, a review of the recycled water system will be undertaken.  

2.3 Assessment of Recycled Water Quality Data 
To inform the recycled water quality risk assessment and design of KIWS, data from the Shortland WWTW 
was reviewed. During operation, water quality data is collected within the SCADA system (Shortland WWTW 
and KIWS). This data is reviewed over time and after specific events (e.g. wet weather) to assess the 
reliability of the plant and to determine whether improvements and/or process optimisation is required.  

By assessing data, the trends of each parameter over an extended period of time can be shown. This allows 
for trend analysis to occur and the effects of rainfall and seasonal effects can be seen. From trend analysis, 
management practices can be altered so that peak conditions can be allowed for, such that there is minimal 
impact on end-users or the environment. 

Data generated from ongoing verification and operational monitoring is reviewed annually or as required to 
assess the following factors in relation to the recycled water scheme: 

 To account for changes in the end uses or treatment process 
 To analyse trends that may indicate cumulative changes in influent and effluent water qualities and/or 

preventative measure treatment efficacy 
 To investigate potential seasonal variations or cumulative effects on water quality to optimise the 

treatment process throughout the year 

2.4 Hazard Identification and Risk Assessment 
Effective risk management involves the identification and analysis of all potential hazards and hazardous 
events. A HACCP Plan was originally drafted following a risk assessment workshop held on 10 August 2012. 
The workshop at the time was aimed at determining the potential hazards and preventative measures in 
place for the KIWS – when the scheme was owned and operated by Hunter Water. From the workshop the 
original HACCP Plan and Report was produced.  

The HACCP Plan was updated by SUEZ during June 2016 during which a risk assessment was undertaken 
to assess the specific risks to the end users as summarised in the Hazard Analysis and Critical Control Point 
(HACCP) Plan. The results of this assessment are given as Appendix B to this RWMP which contains the 
following information relevant to this element: 

 The approach used to hazard identification and risk assessment. 
 The identification and documentation of hazards and hazardous events for each component of the 

scheme including inadvertent and unauthorised use or discharge. 
 Estimation of the level of risk of each identified hazard to determine significant risks. 
 Documentation of risk management priorities. 
 Evaluation of the main sources of uncertainty. 
 Review requirements. 

The HACCP Plan was independently reviewed and updated during both July and October 2016 (the minutes 
of those review meetings are given as Appendix C). During those reviews the workshops considered the 
potential hazards and preventative measures in place for the KIWS based on the same methodology used 
during the original HACCP assessment. One of the outcomes of that meeting was that it was considered that 
there would be the opportunity to remove the overflow CCP (CCP 5) from the RWMP in due course. 
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3 ELEMENT 3 – Preventative Measures for Recycled Water Management 
3.1 Preventative Measures and Multiple Barriers 
Based upon the system specific hazard identification performed at the risk assessment and HACCP 
workshop, control measures were identified to ensure that the level of protection to control identified hazards 
would be proportional to the associated risk. Based upon the implementation of the preventative measures 
residual risk was estimated. 

The HACCP Plan and Report located in Appendix B summarises the process utilised to identify control 
measures and estimate residual risk. It also documents the outcomes of the workshop, including each 
hazard/risk and its associated control measures. 

3.2 Critical Control Points 
A critical control point (CCP) is defined as an activity or process where control can be applied and is 
essential for preventing hazards that represent high risks or can reduce them to acceptable levels. As per 
the AGWR, CCPs require the following: 

 Operational parameters that can be monitored and for which critical limits can be set to define 
effectiveness. 

 Operational parameters that can be monitored frequently to reveal any failures in a timely manner. 
 Procedures for corrective action that can be implemented in response to deviation from critical limits. 

A Quality Control Point (QCP) is a point, step or procedure that is not classified as a Critical Control Point 
because it is a management process step rather than an operational control or an operational process step, 
which has a limited capacity to be monitored and/or corrective action taken in a timely manner.  

The identification of CCPs and QCPs for KIWS was performed during the risk assessment and HACCP 
workshop. Five CCPs and two QCPs were identified: 

 CCP1 – Shortland WWTW (outside the scope of this RWMP and covered under Hunter Water’s 

RWMP). 
 CCP2 – Microfiltration (a CCP to yield low enough turbidity over the whole process). 
 QCP1 – Microfiltration (a QCP to yield turbidity low enough over individual trains). 
 CCP3 – Reverse Osmosis (a CCP to yield low enough Electrical Conductivity (EC) over the whole 

process). 
 QCP2 – Reverse Osmosis (a QCP to yield low enough Electrical Conductivity (EC) over individual 

trains). 
 CCP4 – Chlorination (a CCP to provide adequate chlorine dose) 
 CCP5 – Dechlorination (an environmental CCP related to overflow to the Hunter River and this may be 

removed in due course as overflow is not a necessary condition). 

The identification process utilised is documented in the HACCP Report located in Appendix B.  

SUEZ may look to modify the CCP list to create three rather than five CCPs. The intent is to have the 
microfiltration, reverse osmosis and chlorination processes as the three CCPs. The Shortland WWTW is 
outside of SEUZ’s control and is not a CCP within this RWMP. The dechlorination is a QCP for 
environmental discharge rather than a health-related CCP.  

 Mechanisms for Operation Control 
As part of the process to identify CCPs and to reliably achieve the required water quality operational limits 
were set for each CCP. The two types of limits set are categorised as critical limits and target criteria. Critical 
limits and target criteria are defined as follows: 

 Critical limits – a prescribed tolerance that distinguishes acceptable from unacceptable performance; 
deviation from a critical limit represents a loss of control of a process and indicates there may be an 
unacceptable environmental or health risk. 
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 Target criteria – aim to prove an early warning that a critical limit is being approached; are more 
stringent that critical limits to that corrective action can be instituted before an unacceptable health or 
environmental risk occurs. 

Critical limits and target criteria for each identified CCP are documented in the HACCP Plan and Report 
located in Appendix B and summarised in Table 4-1. 
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4 ELEMENT 4 – Operational Procedures and Process Control 
4.1 Operational Procedures 

 Identify procedures for processes and activities 
Hunter Water has provided its KIWS Operations Manual for the AWTP along with the associated Computer-
aided Design (CAD) drawings, electrical drawings, Piping and Instrumentation Diagrams (P&IDs), Standard 
Operating Procedures (SOPs) and Safe Work Methods Statements (SWMS) for the site. Suez was provided 
with these documents including the relevant Functional Description, P&IDs, SOPs and SWMS.  

 Document procedures and compile an operations manual  
SUEZ has converted the Hunter Water documents into its own format or archived them unchanged, as 
appropriate. As part of that process SUEZ operators have inspected the AWTP and checked the CAD 
drawings, electrical drawings, P&IDs, SOPs and SWMS to flag any required updates. If and when updated 
these documents are updated to SUEZ drawings but will otherwise be left as they are. Particular attention 
has been given to checking and verifying details of the CCPs during those reviews.  

Hard copies of drawings and P&IDs will be placed in the Control Room and electrical drawings will be placed 
in the Switch Room. In addition, all documents will be stored and managed within the SUEZ Integrum 
document and records management system (see Element 10).  

As part of taking over the AWTP, SUEZ has a “Go Live” plan. A key part of that plan involved SUEZ 
rebuilding the SCADA system, as the existing system won’t be available to SUEZ. Screen grabs from the 
existing SCADA system were provided as has access to the current SCADA system which helped SUEZ, 
with support from Schneider, set up a mimic duty and standby SCADA system ready to migrate to its own 
SCADA system when it takes over the AWTP.  

4.2 Operational Monitoring 
The AGWR defines operational monitoring as routine monitoring of control parameters identified within the 
treatment systems and recycled water usage steps, to confirm that processes are under control. Operational 
monitoring is designed to provide advance warning that systems may be deviating from a point where control 
may be lost.  

Operational monitoring occurs at intervals more frequent than the time that it takes to carry out appropriate 
corrective responses. Operational monitoring systems include online monitoring devices in order to allow for 
alarmed interlocks with process equipment and alarm monitoring for rapid response through the plant PLC. 
Regular observations are used for monitoring the status of equipment and systems at the site that do not 
have PLC monitoring. 

Operational monitoring incorporates notification of SCADA alarms and faults, which are reported on the local 
SCADA and via 24 hour monitoring. SUEZ software monitors plant performance more generally. Alarms 
generated through SCADA have priorities assigned to each fault based on the requirement to maintain 
effluent quality and plant operation. The KIWS plant spreadsheet assists operations staff to interpret data 
and trends in effluent quality and equipment operation and therefore is used to highlight gradual deviations 
from the normal operation of the plant for action.  

Table 4-1 provides a summary of SUEZ’s operational monitoring activities for the KIWS.  
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Table 4-1: Summary of Critical Control Point Operational Monitoring Activities for KIWS. This has been checked as part of SCADA migration 
and will be checked again on the day of handover. 

Process or 
Step to be 
monitored 

 Parameter to 
be monitored 

Monitoring 
location 

Frequenc
y 

Unit Control Limits Corrective Action(s) – to be applied when Critical Limits 
are exceeded. 

 Alert Limit Critical Limit 

Membrane 
filtration 

 

Turbidity Combined 
permeate  

Continuou
s Online NTU > 0.10 NTU for 

> 15 min 
> 0.15 NTU for > 
40 min 

 Verify combined turbidity meter result and 
calibrate meter if required 

 Shut down entire MF system and investigate 
output from individual trains 

 Undertake a PDT on each MF train and view the 
process to identify any module faults. 

 Isolate and repair any leaking valves 

 Isolate and repair any identified membrane faults 
(broken fibres, o-rings) 

 

Turbidity Individual 
trains 

Continuou
s Online NTU > 0.20 NTU for 

> 10 min 
> 0.3 NTU for > 20 
min 

 Verify individual turbidity meter result and calibrate 
meter if required 

 Investigate and isolate individual train/s if they are 
exceeding the turbidity limit using online turbidity 
meter on individual trains 

 Undertake a PDT on each MF train and view the 
process to identify any module faults. 

 Isolate and repair any leaking valves 

 Isolate and repair any identified membrane faults 
(broken fibres, o-rings) 

 

Pressure 
Decay Rate 

Membrane 
skid 

Daily 
online 

kPa/5 
min PDT > 5 kPa 

PDT > 7 kPa for 
three consecutive 
tests  

OR  

PDT > 10 kPa for 
an individual test 

 Shut down MF system following a critical failure 

 Isolate train that is exceeding PDT value 

 Repeat PDT and view the process to identify any 
module faults. 

 Isolate and repair any identified membrane faults 
(broken fibres, o-rings) 

 Isolate and repair any valve leaks 
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Process or 
Step to be 
monitored 

 Parameter to 
be monitored 

Monitoring 
location 

Frequenc
y 

Unit Control Limits Corrective Action(s) – to be applied when Critical Limits 
are exceeded. 

 Alert Limit Critical Limit 

Reverse 
Osmosis 

 

Electrical 
Conductivity 

Combined 
permeate 

Continuou
s Online μS/cm > 40 μS/cm for 

> 30 min 
> 70 μS/cm for > 
60 min 

 Investigate the EC of the individual trains 

 Investigate whether there has been a chemical 
clean or module replacement 

 Take samples and verify the feed and permeate 
EC meters, calibrate/replace if required 

 Shutdown train/s that have high permeate EC and 
investigate cause 

 Check delivered maintenance equals planned 
maintenance 

 Check dosing of acid and antiscalant 

 Check the performance of each train, are the 
trains highly fouled and in need of chemical 
cleaning? 

 
EC of the 
combined 
permeate 
compared to 
the EC of the 
feed to 
calculate the 
Log reduction 
of EC over RO 
process 

Continuou
s Online % 

< 94% 
reduction in EC 
for > 30 min 
(94% is 
equivalent to 
an LRV of 1.22) 

< 90% reduction in 
EC for > 60 min  
(90% equivalent to 
an LRV of 1.0)  

Chlorination 
System 

 

Ct CCT outlet Continuou
s Online 

mg•min
/L 

< 13 mg.min/L 
(pH < 7.5) for > 
5 min 

 

< 30 mg.min/L 
(pH > 7.5 and < 
9.0) for > 5 min 

< 11 mg.min/L (pH 
< 7.5) for > 20 min 

 

< 27 mg.min/L (7.5 
< pH < 9) for > 20 
min 

 Divert off-spec water, continue to operate to bring 
plant back into control 

 Investigate and verify the chlorine meter readings 
and calibrate/replace if required 

 Investigate and verify the pH meter readings and 
calibrate/replace if required 

 Investigate the chlorine dosing system operation 
and control 

 Investigate set-points and upstream operations 
than could influence pH and chloramine dosing 
levels.  

 
pH  CCT outlet Continuou

s Online 
pH 
units 

> 7.5 for > 30 
min > 9 for > 10 min 

 
Temperature CCT outlet Continuou

s Online °C  < 10 for > 10 min 
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4.3 Operational Corrections 
 Procedures for Corrective Action 

Table 4-1 provides a summary of SUEZ’s operational corrections. Should conditions mean that final effluent 
quality is not suitable for use contact will be made with the recycled water customers and supply of recycled 
water ceased until recycled water quality has returned to acceptable limits. 

Procedures for corrective action have been developed in conjunction with the development of critical and 
target limits for the CCPs.  

 Establish rapid communication systems to deal with unexpected events 
SUEZ plant operators/technicians monitor plant operations and alarms via mobile IT platforms such as 
SCADA alarms and remote operating programs and devices (laptops/iPads). In that way SUEZ staff can 
monitor and respond to the SCADA alarms in response to critical or unexpected events. 

If recycled water is potentially unsuitable for use, the recycled water customer will be informed and recycled 
water supply will be ceased. The customer will be notified once recycled water is again suitable for use.  

If the quality of recycled water delivered to the customer reaches a level that may present a risk to public or 
environmental health, an incident will be declared and the customer, as well as IPART, NSW Health, EPA 
and/or Hunter Water, (as applicable), will be notified immediately, as discussed in Element 6. These 
notification procedures are outlined in SUEZ’s Communication Protocols with Orica Kooragang Industrial 
Water Scheme Document 110-SE-OM-000-MP-001 Issue date 8 July 2016 with Orica as well as the Hunter 
Water and KIWSP Operations Protocol Rev N 5 April 2017. 

4.4 Equipment Capability and Maintenance 
Operational procedures and SCADA ensure that equipment performance is continuously monitored and 
failures can be detected promptly. The control logic for the KIWS is designed to provide sufficient 
functionality in order to reduce the risk of sending recycled water of an inappropriate quality to the reuse 
scheme and equipment has sufficient flexibility and process control. 

There are also a number of points where redundancy has been built into the system to provide reliability 
during unforeseen breakdowns or hazardous events. For example the following have been implemented: 

 Duty/standby arrangements for pump facilities and auto strainers. 
 Enough capacity in the MF system and RO systems for continuous operation when one skid is offline. 
 The option to provide potable water to the customer if the AWTP cannot provide sufficient fit-for-purpose 

water. 

The site is fed by two transformers although there is no redundancy and SUEZ would only be able to operate 
critical parts of the plant in the event that one transformer were lost. There is a program in place for load 
shedding and the option of operating in batch mode if required. There is only very limited space for overflow 
storage on site. However, the AWTP can stop receiving treated effluent from the WWTW by putting the raw 
water tank offline. Alternatively, the AWTP can overflow to the river under the SUEZ EPA Environment 
Protection Licence (EPL) for KIWS (No. 20757) dated 6 September 2016 relating to accidental discharges 
from the KIWS AWTP operated by SUEZ.  

 Asset Management Plan 
SUEZ has developed the KIWS Asset Management Plan (AMP). The AMP is subjected to annual review and 
within that process the condition of assets is assessed and the plans for the management and maintenance 
of those assets is refined. General information on asset condition is provided from periodic asset condition 
assessments that are scheduled under the computerised maintenance management system (CMMS) 
“INfOREAM”.  

The AMP has been informed by the KIWS Asset Criticality Review 110-SE-OM-000-RP-001 that involved an 
assessment of risk related to asset failure and identification of asset criticality. The Review considered the 
estimated frequency and severity of asset failure. Severity considered the impact of asset failure on safety, 
process (quality and quantity) and environment as well as cost. The Review considered the mitigation of 
those risks through preventive maintenance processes at defined frequencies and/or the maintenance of an 
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inventory of potentially necessary critical spare parts. The document considers the system redundancy built 
into the infrastructure. 

At the more detailed level, asset maintenance and management is supported by the INfOREAM system that 
lists specific assets, their general descriptions and properties (such as material, size, age, capacity) and 
preventive maintenance arrangements and schedules. The CMMS generates reminders and alerts to 
undertake tasks, produces work orders and supports tracking and recording of works completed and 
resources allocated against the work order. The maintenance procedures are linked to asset life cycle 
optimisation, safe and reliable performance of the infrastructure, service criticality and business risk. Actions 
scheduled in INfOREAM include reactive, preventive and predictive maintenance. 

Over the longer term, the KIWS Renewals Plan 110-SE-OM-000-WS-001 has been developed to cover the 
infrastructure over the 15 year life of the contract. The Plan considered major asset maintenance and 
replacement to ensure good long-term plant condition and performance over time. The Plan considered 
estimated lifespan of critical assets, condition assessment and works management as well as renewal of the 
infrastructure or run-to-fail options. A schedule of capital works for asset renewal, replacement and 
development has been included. Costings have been forecast over the future 15-year life-cycle covering 
capital (replacement), operations, maintenance and management and administration expenditure. 

SUEZ assesses its performance internally with respect to KPIs for completion rate of tasks. The asset 
maintenance and management schedules are reviewed periodically to respond to experience with the 
system through a continuous improvement process. 

Interface points between KIWS and Hunter Water Corporation or Orica infrastructure are set out in the 
contracts. This includes: 

 Schedule D Proposed Delivery Point of the Non Potable Water Supply Agreement (1 August 2011 
version) between Kooragang Water Pty Ltd and Orica Australia Pty Ltd. 

 Schedule 6 Orica Potable Water Delivery Point and Schedule 7 Treated Effluent Delivery Point of the 
Supply Agreement (Agreement for the Supply of Treated Effluent and Potable Water) (Version 1 – 

currently being updated, 17 December 2015) between Hunter Water Corporation and Kooragang Water 
Pty Ltd. 

 Infrastructure documentation 
In relation to the records of the design and construction drawings and particulars, Hunter Water has provided 
the KIWS CAD drawings, electrical drawings, P&IDs and Functional Description. Downer has provided the 
Electrical Manual. These documents were checked and updated by SUEZ and converted to SUEZ format 
where appropriate, or archived in their existing format. These documents include the locations of secondary 
infrastructure as well as alternative sources of water and alternative infrastructure, where relevant. 

 Equipment Inspection and Maintenance Schedule 
SUEZ has scheduled electrical and mechanical maintenance for KIWS equipment. These schedules are 
stored within the maintenance module of SUEZ’s INfOREAM CMMS. Maintenance schedules are completed 
by field staff and recorded within the CMMS. Equipment is monitored operationally 24/7 via SCADA, and a 
priority alarm system is in place to inform required parties of the criticality of system failure. 

Onsite equipment is monitored by KIWS operators as a part of daily operating procedures as outlined for 
each piece of equipment detailed in the asset register and within the CMMS maintenance schedule. 
Instruments are calibrated regularly based on manufacturer’s instructions and the CMMS maintenance 
schedule.  

4.5 Materials and Chemicals  
Chemicals used at KIWS are obtained through a purchasing contract from quality assured suppliers. This 
ensures that plants have a reliable supply of quality chemicals and are matched to batch numbers. These 
contracts are managed by a specialised contracts and procurement group within SUEZ. 

Chemical levels are monitored by operators and are ordered through the purchasing contract on an as needs 
basis.  
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SUEZ maintains a detailed dangerous goods register that contains the quantities of chemicals stored at each 
site, detailed risk assessments for the storage facility including the required actions of operators and 
personnel. 

SUEZ has a full procurement management process that includes PRO-005 Evaluation of Suppliers and F&A-
005 Purchasing Specifications. The latter covers requirements for chemicals received to be supplied with an 
appropriate materials safety data sheet (MSDS), to be inspected upon receipt and to be managed on site 
with reference to site-specific procedures. 

SUEZ has developed a site-specific procedure for chemical receipt.
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5 ELEMENT 5 – Verification of Recycled Water Quality and Environmental 
Performance 

Verification is the application of methods, procedures, tests and other evaluations, in addition to laboratory 
and online analytical monitoring to determine whether a recycled water management system is performing 
as intended and meeting associated quality targets. Verification monitoring will assess the overall 
performance of the recycled water treatment process at KIWS and the quality of recycled water against the 
targets and criteria established in this document. 

The following activities are undertaken to assess the effectiveness of documented processes in 
demonstrating compliance with the water quality objectives: 

 Recycled water quality monitoring 
 Short-term evaluation of results 
 Documentation and reliability 
 Monitor customer satisfaction 
 Implement corrective actions when required. 

Verification monitoring provides an opportunity for a detailed review of data collected over time and the 
effectiveness of relevant management procedures. The outcomes of the verification monitoring process may 
include the identification of treatment stages that may not be performing at the required standard, re-defining 
critical or control limits and revising or improving management processes. 

5.1 Recycled Water Quality Monitoring 
 Recycled Water Quality Monitoring Plan 

Verification monitoring of recycled water quality confirms that the product delivered by KIWS is meeting 
water quality objectives. Verification monitoring includes monitoring of microbial indicators as well as 
selected chemical parameters.  

SUEZ has drawn from the Hunter Water Recycled Water Quality Monitoring Plan for KIWS to develop a 
SUEZ Recycled Water Quality Monitoring Plan Kooragang Industrial Water Scheme Version A dated 11 
August 2015 (given as Appendix E to this RWMP). There may be room to improve and optimise that 
monitoring in due course. The Monitoring Plan includes a table of what is tested and how often and sets out 
the concentration limits for parameters monitored.  

 Laboratory accreditation 
A laboratory accredited for the specified tests by the National Association of Testing Authorities (NATA), 
which at the time of writing is the local ALS laboratory, carries out analyses undertaken as part of water 
quality verification monitoring. 

5.2 Satisfaction of Users of Recycled Water 
SUEZ recognises that customer satisfaction is essential for the success of recycled water schemes, and 
customer complaints and enquiries need to be resolved in a timely and appropriate manner. SUEZ reviews 
satisfaction levels as part of SUEZ’s monthly reports and 6-monthly reports and visits the recycled water 
customer every 6 months. Complaints received by SUEZ will be utilised constructively to continuously 
improve their service provision and to identify any problems that need to be addressed with regards to the 
provision of recycled water from KIWS. 

5.3 Short Term Evaluation of Results 
The objective evaluation is to verify that the quality of water supplied to the end users conforms to the water 
quality specification and meets user expectations.  

The concentration limits for the monitored parameters is based on Schedule E Non Potable Water 
Specifications of the Non Potable Water Supply Agreement between SUEZ and Orica. If a case of non-
conformance is identified as a result of the evaluation, the operator will implement immediate corrective 
actions or incident responses.  
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A plant datasheet has been developed into which operators will input external laboratory results and other 
plant-specific information which is then rolled up into monthly and exceedance reports. This process 
facilitates identification of parameters that are not within target limits. SUEZ’s technical support teams, both 
within Australia and overseas, are able to login to the system in real-time and assist the operators to 
troubleshoot issues and advise on process improvements. 

5.4 Reporting Mechanisms 
Verification monitoring results are summarised in the monthly and annual reports on the scheme produced 
by SUEZ. In addition, the Annual Compliance Report to IPART summaries the verification monitoring results. 

5.5 Corrective Responses 
Corrective responses to non-conformance are to be undertaken by the SUEZ KIWS AWTP Operators. The 
actual responses will vary depending on the level and type of event. As a minimum, treatment processes will 
be monitored and inspected to ensure normal operation and, if required, further sampling will be carried out. 
There may be a review of control measure performance and associated operational monitoring systems 
should it be deemed necessary. 

 Response to water quality verification monitoring exceedances 
Where verification monitoring results exceed the concentration limits for monitored parameters as specified 
within the Contract between SUEZ and Orica corrective responses are required. These concentration limits 
are given in Schedule E Non Potable Water Specifications of the Non Potable Water Supply Agreement (1 
August 2011). The following roles and responsibilities apply: 

 The laboratory services provider (ALS) under its contract with SUEZ only has an obligation to notify 
SUEZ KIWS AWTP operators of all results and are not responsible for notifying third parties.  

 Responsibility for reviewing results provided by the laboratory services provider and for identifying 
exceedances of the data submitted by the laboratory vests in the SUEZ KIWS AWTP Operators.  

 Notifications to the customer (Orica), regulator (IPART), supplier (Hunter Water) and other potentially 
relevant stakeholders (e.g. EPA or NSW Health) are the responsibility of the SUEZ KIWS AWTP 
Operators.  

 It is necessary to respond immediately to significant system failures that pose a risk to public or the 
environmental or adversely affect recycled water quality for an extended period of time.  

 Response customer notifications 
Corrective responses will be implemented where necessary following reports from Orica to the SUEZ KIWS 
AWTP Operators. The SUEZ KIWS AWTP Operators are responsible for those responses. 
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6 ELEMENT 6 – Management of Incidents and Emergencies 
6.1 Communication 

 Define communication protocols with the involvement of relevant agencies 
Internal Notifications 
Treatment plant operators and team leaders will be responsible for providing notifications to key SUEZ staff 
in the case of potential incidents, such as: 

 Treatment systems exceeding critical limits 
 Recycled water quality failure to meet specifications from verification monitoring 
 Major equipment breakdown or mechanical failure 

External Notifications  
Hunter Water, Orica, NSW Health and/or EPA (as appropriate) will be notified if an incident occurs that has 
the potential to impact the customer, the environment and/or public health as summarised in Table 6-1.  

 Table 6-1: Incident notification protocols for the KIWS  
NSW Health, IPART, Orica and Hunter Water Notifications 

Event/Water Quality Parameter Circumstances 

Any Major or Crisis Recycled 
Water Incident 

Reported incidents of recycled water cross-connection or excessive 
consumption 

Reported illness potentially associated with recycled water 
exposure or consumption 

CCP process failure resulting in 
supplied recycled water not 
meeting specification 

Upon notification that recycled water had been supplied from 
treatment operations without the critical limits being met 

Verification monitoring exceeding 
health-related requirements for 
the recycled water 

E. coli in the final product water (1 org/100mL or greater) 

Office of Environment and Heritage, IPART, Orica and Hunter Water Notifications 

Event/Water Quality Parameter Circumstances 

Confirmed environmental impact 
associated with recycled water 

This could include events such as: 

 Confirmed ground water contamination 

 Long term soil contamination, 

 Fish kills or damage to aquatic systems 

 Destruction of vegetation 

 

Notification procedures to Orica are outlined in SUEZ’s Communication Protocols with Orica Kooragang 
Industrial Water Scheme Document 110-SE-OM-000-MP-001 Issue date 8 July 2016 as well as the Hunter 
Water and KIWSP Operations Protocol Rev N 5 April 2017. 

As a minimum notification will take place as follows in accordance with IPART’s Incident Notification by 
Network Operators and Retail Suppliers Water Industry Competition Act 2006 Water — Incident Notification 
March 2016, and utilising Form A of that document as a template for written notification following the verbal 
notification: 

 Orica: 
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o Immediate phone call to Ammonia Plant Control Room (4908 9329 (Primary), 4908 9300 
(Secondary), 1800 789 044 (tertiary)). 

o Follow up email to recycled_water@Orica.com. 
 IPART:  

o Immediate phone call to Director, Water Licensing and Compliance (02) 9113 7722. 
o Follow up email within 24 hours using Form A to compliance@ipart.nsw.gov.au. 

 NSW Health (if health-related):  
o Immediate phone call to NSW Health (Hunter New England Local Health District).  Business 

hours (8:30 am to 5:00pm), Population Health switchboard (02 4924 6477) and request to 
speak to an Environmental Health Officer.  After ours and Public Holidays, John Hunter 
Hospital switchboard (02 4921 3000) and ask to be transferred to the Environmental Health 
Officer on-call. 

o Follow up email within 24 hours using Form A to hnelhd-
phenquiries@hnehealth.nsw.gov.au.  

 EPA (if environmental related):  
o Immediate phone call to 131 555. 
o Written follow up if requested. 

 Metropolitan Water Directorate:  
o Immediate phone call to Policy Officer (02) 9372 8521. 
o Follow up email within 24 hours using Form A to wica@waterforlife.nsw.gov.au. 

 Hunter Water:  
o Immediate phone call to 1300 657 000. 
o Follow up email to recycledwaternotifications@hunterwater.com.au. 

 SafeWork NSW (if occupational health and safety related):  
o Immediate phone call to 131 050. 
o Written follow up if requested. 

NSW Health was consulted in relation to the circumstances and manner in which it wishes to be notified of 
health-related incidents through this document being shared with them for their review and comment. 

 Develop a public and media communications strategy 
It is critical to maintain community confidence and trust during and after an emergency situation, as such 
communication with the public and media is essential to ensure that correct information is passed to the 
community and to alleviate any fears. SUEZ has a dedicated communications group that handles external 
and internal responses (Media and Government Relations member of the Crisis Management Team).  

6.2 Incident and Emergency Response Protocols 
 Define potential incidents and emergencies, and document procedures and 

response plans 
Incidents are defined as occurrences that may affect the environment or human health through surface or 
groundwater pollution or soil contamination. 

Emergencies are occurrences where there is immediate real or potential to:  

 Threaten the health and safety of persons 
 Damage property 
 Damage the environment 
 Threaten the service of customers. 

 Investigate incidents and emergencies, and revise protocols 
In the event of an incident or emergency SUEZ is committed to carrying out an immediate investigation 
covering factors such as: 

 What was the initiating cause of the problem? 
 How was the problem first identified or recognised? 
 What were the most critical actions required? 
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 What communication issues arose and how were they addressed? 
 What were the immediate and longer term consequences? 
 How well did the protocol function? 

The investigation process will conclude with a debriefing session of all involved staff to discuss performance 
and address any issues or concerns. Appropriate documentation and reporting of the incident or emergency 
to relevant stakeholder agencies and the regulator will be undertaken in a report. If deemed necessary 
appropriate changes to existing protocols will then be made. 

These can sit in either the broad corporate procedure or the site-specific plan. 

SUEZ adopts a standard reporting procedure for incidents (Incident Reporting and Investigation Procedure 
OHS-005). In addition, SUEZ will notify Orica, IPART, NSW Health and EPA, as required. A series of 
Incident Management protocols has been developed to guide a number of foreseeable incidents and there is 
a draft Suez KIWS HSE Management Plan Kooragang Industrial Water Scheme (KIWS) Health, Safety & 
Environment for the site.  
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7 ELEMENT 7 – Operator, Contractor and End User Awareness and Training 
7.1 Operator, Contractor and End User Awareness and Involvement 
It is critical to the successful operation of the KIWS that operators and contractors to have sufficient 
awareness and training regarding the potential consequences of system failures as well as how decisions 
can affect public and environmental health. It is imperative that operators are also involved in decision-
making processes and development of management strategies. 

SUEZ is committed to ensuring that operators have a thorough understanding of recycled water quality 
management. End users are made aware of restrictions on recycled water use, management requirements 
as well as safe practices through recycled water customer agreements (Recycled water customer agreement 
between Orica and Kooragang Water Pty Ltd).  

7.2 Operator, Contractor and End User Training 
SUEZ is committed to ensuring that all staff members are adequately trained and suitably able to carry out 
their roles. All sections within SUEZ are required to ensure that new employees undertake an induction 
program that covers (at a minimum) standard safety procedures relevant to their section. This induction 
includes emergency response/evacuation and where necessary an asset specific induction.  

 Identification of Training Needs and Resources 
With respect to human resources capacity, the plant will be operated by two dedicated operators. In addition, 
if required, SUEZ can provide operational staff from other plants globally to support short periods of 
increased demand or to backfill roles during periods of leave or absence.  

Training and personnel development needs are identified by SUEZ. If training gaps are identified, comments 
will be passed through to SUEZ’s Human Resources (HR) group so that the appropriate training course can 
be organised.  

All SUEZ water operations staff are required to have (or be working towards) a relevant Certificate III (or 
above) in Water Operations. In addition, there are plant-specific training needs identified in the KIWS 
Training Matrix worksheet that summarises the specific expectations for the KIWS AWTP that covers 
training, competency and certifications related to safety, electrical, quality, water industry training, etc. 

For new SUEZ staff there is a standard corporate induction for new employees that includes an induction 
day as well as on line intranet-based training and face-to-face meetings. Similarly, there is an induction for 
the KIWS plant for staff that are new to that site. That site-specific induction is provided by the Contract 
Manager and/or the Site team. Personnel are trained in the operation and maintenance policies and 
procedures. On an ongoing basis SUEZ has a technical training calendar run from SUEZ’s Head Office in 
Paris and offers internal training on a variety of topics. 

 Training Documentation  
The document HR-005 Training & Development procedure formalises the system and provides the training 
matrix for operators that will run the KIWS AWTP. The operational groups from within SUEZ identify their 
training needs and supply information on training completed to HR. Then, HR in turn centrally consolidates 
and records completed training into a spreadsheet. All SUEZ training attendance that is notified to HR is 
recorded and stored within SUEZ’s HR system on that spreadsheet. All training courses are accompanied by 
a training evaluation form that allows for appraisal of training effectiveness. HR ensures that training and 
competencies are kept current, where appropriate 
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8 ELEMENT 8 – Community Involvement and Awareness  
8.1 Consultation with users of recycled water and the community  
Orica is made aware of its recycled water use obligations through the Recycled water customer agreement 
between Orica and Kooragang Water Pty Ltd. The agreement is currently being revised by KWPL and Orica 
and their obligations will be tabled in that document. 

8.2 Communication and Education 
SUEZ in consultation with Hunter Water Corporation will take part in community education initiatives if so 
organised by third parties. Since this is an industrial scheme no particular community education is proposed. 
Nonetheless, as part of the agreement between KWPL and HWC, SUEZ is required to facilitate tours of the 
plant for HWC and will run its own tours as well. 

 Information on the Impact of Unauthorised Use 
Prevention of unauthorised use of recycled water is achieved via customer agreements that outline how 
recycled water should not be used.  In addition, Suez will undertake annual audits on all recycled water 
users and any unauthorised use identified will be discussed with the user. 

 Information on Benefits of Recycled Water 
SUEZ in consultation with Hunter Water Corporation will take part in community education initiatives so 
organised by third parties. Since this is an industrial scheme no particular community education relating to 
the benefits of recycled water is proposed. 
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9 ELEMENT 9 – Validation, Research, and Development 
Validation is the process used to confirm that specific treatment processes operating at KIWS are capable of 
achieving the claimed LRV (refer Table 2-4).  

9.1 Validation of Processes 
 Validate Processes to Ensure They Control Hazards Effectively 

The design of the KIWS has been validated at a desktop level to ensure that the target recycled water quality 
criteria will be met. The technologies proposed have been extensively employed and tested on many 
Australian and International recycled water applications. The validation report (Hunter Treatment Alliance 
Kooragang Industrial Water Scheme Validation Report Document Number: KI-RT-PT-015 (dated 22 January 
2014)) is located in Appendix F. 

 Revalidation Requirements 
SUEZ is committed to the re-validation of its processes and procedures in the event that conditions within 
the recycled water system change. This may include the following scenarios: 

 Significant changes to influent quality (may be caused by increase in industrial wastewater generators 
in the catchment). 

 Changes to the treatment process. 
 Changes to the end product target quality, resulting in a change in process unit performance 

requirements. 
 Changes in legislation, regulations or guidelines governing the reuse of municipal wastewater.  

Revalidation will also initiate the requirement for review of this RWMP document and possibly re-auditing 
under WICA if the change is significant. 

 Design of Equipment 
If future upgrades require the inclusion of new technologies, SUEZ will undertake validation of the new 
equipment and infrastructure to ensure continuing reliability. SUEZ’s validation program will allow for the 
development of design specifications that will ensure future equipment and upgrades will be capable of 
meeting intended treatment requirements as well as providing necessary process flexibility and 
controllability.  

 Investigation 
SUEZ has a global role in the water sector and undertakes its own research and investigations as well as 
taking part in joint partnerships and collaborations. 
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10 ELEMENT 10 – Documentation and Reporting 
10.1 Management of Documentation and Records 

 Storage and Management 
Documentation pertinent to the management of recycled water quality will be stored within SUEZ’s main 
database (server) and will be referenced and accessed via the Integrated Management System (IMS). SUEZ 
uses the Integrum document and records management system for control of its documents and records. 
Integrum houses and provides links to documents and records and explicitly captures information such as 
version history, approval, responsibility and update. Relevant documents, such as policies, management 
plans and procedures, are available at all SUEZ facilities via Integrum. An overview of how SUEZ manages 
its documents and records is given under the procedures Documents and Data Control (F&A-001) and 
Record and Archives (F&A-002).  

SUEZ has developed a KIWS HSE Management Plan Kooragang Industrial Water Scheme (KIWS) Health, 
Safety & Environment document that provides the overarching summary of how the quality system, 
documents and records relating to health, safety and environment are managed for the site.  

SUEZ has an Integrated Management System (IMS) that is accredited to ISO9001, ISO14001, ISO18001 
and AS4801. KIWS is covered within those systems. 

Older versions of documents are retained for the records, such as older MS Word format HACCP plans and 
previous Recycled Water Quality Management Plan drafts. 

 Review 
Documents referenced within the Integrum system can be scheduled for periodic review. The next review 
date is captured within Integrum, which in turn issues email notifications as reminders to the party 
responsible for the document and its review. The frequencies of review are scheduled in accordance with 
risk. 

For KIWS, documentation relating to recycled water systems, including asset management systems, will be 
regularly reviewed and revised to ensure that they reflect changing circumstances.  

10.2 Reporting  
 Internal Reporting  

For KIWS SUEZ prepares monthly Internal reports covering compliance with the WICA Network Operator’s 
Licence, customer agreements, performance evaluation and any operational anomalies or issues that occur 
during that period.  

 External Reporting  
SUEZ reports to IPART on an annual basis as required under the IPART Reporting Manual. 
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11 ELEMENT 11: Evaluation and Audit 
11.1 Long-Term evaluation of results 
In accordance with the IPART Reporting Manual, the Annual Compliance Report covering the previous 
financial year (i.e., ending 30 June each year) will be submitted to IPART before 31 August each year. The 
Report provides a summary of the results achieved during the previous year. This helps to illustrate.  

 Performance against numerical guideline values for verification monitoring results, 
regulatory requirements or agreed levels of service. 

 Emerging issues and trends. 
 Priorities for improving process performance and recycled water quality management. 

11.2 Audit of Recycled Water Quality Management 
Internal and external audits take place as part of SUEZ’s internal audit program in accordance with 
procedure Auditing SYS-005. This auditing is essential for ensuring that SUEZ and recycled water users 
meet their obligations.  

The audits cover compliance with the ISO 9001, ISO 4801, ISO 14001 and ISO 18001 management systems 
that cover quality, environment and safety. Annual external audits of SUEZ take place although any one site, 
such as KIWS, might not be picked every year, depending on the schedule. The schedule for KIWS is to be 
determined at the time of writing. The KIWS site is yet to be added to the list of externally audited sites at the 
time of writing but it will be added in due course. The first external certification audit of the KIWS site is 
anticipated before end 2018, depending on progress. 

The periodic auditing schedule includes internal auditing against this document. In addition, this Licence Plan 
document is subject to external audits by IPART WICA auditors – probably on an approximately annual 
basis, at least initially.  

ISO system and Licence Plan IPART audit reports are issued to the CEO of the SUEZ Water and Treatment 
Solutions business. Results of the ISO audits are displayed at SUEZ offices via its audit certificates. The 
results of IPART’s Licence Plan audits are available on their website (www.ipart.nsw.gov.au). 
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12 ELEMENT 12: Review and Continuous Improvement 
12.1 Review by senior managers 
Continuous improvement and review is currently facilitated through review of performance and audit reports 
as well as annual meetings between SUEZ, Hunter Water and Orica to discuss the scheme operation. 

12.2 Recycled Water Quality Management Improvement Plan 
The RWMP is subject to periodic improvement and update. It is intended that the RWMP will be updated in 
response to findings from periodic reviews of performance and in response to changes in circumstances that 
require improvements to the scheme.  

At the time of writing the KIWS AWTP is just being taken over by SUEZ. The Recycled Water Quality 
Management Improvement Plan (or equivalent) will be developed either as part of this document or through 
incorporation into existing SUEZ management planning documents. 

Continuous improvement and review in relation to water quality and infrastructure operation is currently 
facilitated through review of performance and audit reports as well as annual meetings between SUEZ, 
Hunter Water and Orica to discuss the scheme operation. 
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13 Retail Supply Management Plan 
13.1 Levels of service 
With respect to levels of service Suez will initially take over the existing Orica-HWC supply contracts without 
rebadging or modifying them as follows:  

 Non Potable Water Supply Agreement (1 August 2011). 
 Potable Water Agreement (Draft v5 26 April 2016). 

Both agreements will be reassigned as being between Kooragang Water Pty Ltd and Orica Australia Pty Ltd. 

13.2 Non potable water 
With respect to the Non Potable Water Supply Agreement (1 August 2011), four main schedules provide the 
details relevant to the Retails Supply Management Plan (RSMP) under WICA: 

 Schedule B Contract quantities of Non Potable Water from the Term 

 Schedule C Charges 

 Schedule D Proposed Delivery Point 

 Schedule E Non Potable Water Specifications 

With respect to uses, the agreement only permits the non-potable water (recycled water) to be used for 
Permitted Uses in the operation of Orica’s Kooragang Plant.  

With respect to alternative supplies, potable water is supplied as the alternative back up and indeed the site 
was originally fed by potable water exclusively until the KIWS was set up. Therefore, it is recognised that the 
potable water supply has sufficient capacity to provide a backup or replacement to the recycled water supply 
if required. 

13.3 Potable water 
For potable water Suez is only responsible for the billing, not for any form of infrastructure. Therefore, 
potable water is not discussed in the RWMP other than in relation to billing. Hunter Water will own, operate 
and manage the potable water supply infrastructure and Orica will manage its own water reticulation system. 

With respect to the Potable Water Agreement (Draft v5 26 April 2016), four main schedules provide the 
details relevant to the RSMP under WICA: 

 Schedule 1 Contract quantities of Treated Effluent for the Term 

 Schedule 3 Treated Effluent Quality Specifications 

 Schedule 6 Orica Potable Water Delivery Point 

 Schedule 7 Treated Effluent Delivery Point 

13.4 Risk assessment 
As noted under Element 2, a risk assessment has been undertaken to assess risks to the end users as 
summarised in the HACCP Plan given at Appendix B to this RWMP. The HACCP Plan was independently 
reviewed and updated by SUEZ during July and October 2016 and the minutes of those review meetings are 
given as Appendix C. On a regular basis, and/or needs basis when a change is required, Suez will review 
and update its risk assessments. In doing the SUEZ Management of Quality, Safety and Environmental 
Hazards SYS-008 procedure will be used to inform this process. This process will consider the events and 
circumstances that could adversely affect SUEZ’s ability to supply recycled water.  The approach and 
methodology used will document a list of events, circumstances and the probability of their occurrence. The 
arrangements and measures to be taken to prevent the occurrence, or minimise the effect, of any such event 
or circumstance that could adversely affect SUEZ’s ability to supply water will be summarised. Significant 
risks and priorities for the management of those events or circumstances that could adversely affect SUEZ’s 
ability to supply water will be noted. The major sources of uncertainty associated with each event or 
circumstance will be evaluated and actions will be considered to reduce uncertainty. 
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13.5 Customer service 
 Contact 

SUEZ will provide customer contact services and support through the dedicated phone numbers as per the 
detailed Communication Protocols with Orica Kooragang Industrial Water Scheme Document 110-SE-OM-
000-MP-001 Issue date 8 July 2016 and Hunter Water and KIWSP Operations Protocol Rev N 5 April 2017. 

 Enquiries and complaints 
SUEZ’s Customer Complaints procedures are consistent with the Australian Standard for complaints 
handling AS ISO 10002—2006. SUEZ is committed to treating complaints promptly, fairly, equitably, 
confidentially and professionally and it is SUEZ group’s intention to incorporate and implement the relevant 
water industry code of conduct once is it finalised. 

NSW Health was consulted in relation to the circumstances and manner in which it wishes to be notified of 
health-related enquiries and complaints as discussed in Section 6.2.1 of this document. 

 Missed Payment and Debt Recovery Code of Practice 
SUEZ is committed to assisting Customers in relation to timely bill payment but recognises there may be 
circumstances where timely payment is compromised (including financial hardship and other factors beyond 
a Customer’s control).  

SUEZ has developed a procedure for Missed Payments and Debt Recovery and has a standard debt 
recovery processes in place within its accounts receivables area. The procedure specifies steps that SUEZ 
will take in relation to overdue bills, unpaid bills and disputes. For instance, a short-term payment plan will be 
available for Customers suffering financial hardship. 

In no event will the service to a Customer be disconnected as a result of non-payment. In exceptional cases, 
such as wilful damage to our recycled water supply system or a serious health or environmental risk caused 
by any substance identified in our recycled water, SUEZ reserves its right to either manage the delivery of 
Services. If SUEZ restricts the supply of Services, it will provide the Customer with reasonable notice that it 
intends to restrict supply. 

The Non Potable Water Supply Agreement (1 August 2011) includes a dispute resolution clause (Clause 24). 

SUEZ will comply with relevant codes of practice relating to the handling of customer complaints and debt 
recovery as well as the Marketing Code of Conduct and the Transfer Code of Conduct as those codes are 
developed. In the interim, agreements with Hunter Water and Orica will meet the intent of such codes by 
setting out the relevant arrangements. For instance, in working with Hunter Water, the Hunter Water and 
KIWSP Operations Protocol Rev N 5 April 2017 has been developed in lieu of a code of conduct. 

Continuous improvement and review in relation to retail management is currently facilitated through review of 
performance and audit reports as well as annual meetings between SUEZ, Hunter Water and Orica to 
discuss the scheme operation. 

13.6 Incident Identification and Responses 
SUEZ is committed to the uninterrupted supply of recycled water to its Customers to the extent practically 
achievable. The KIWS has been designed to ensure that in the event of any incident the chance of 
interruption to the supply of its recycled water is minimised by virtue of providing potable water. 

SUEZ has identified those incidents, which may occur below; it has assessed the probability of their 
occurrence and has listed its response. SUEZ is committed to minimising any inconvenience to the 
Customer in the event of the occurrence of any incident. 

 Interruption Due to Incidents or Operational Issues 
Design of the treatment Plant at Mayfield (comprising the network system infrastructure) includes a level of 
redundancy to ensure that it can operate reliably and loss of supply due to operating issues will be rare. The 
recycled water facility has full redundancy in the major process trains, such as pumps, tanks and 
membranes. The network delivery system includes a 4 ML recycled water storage tank to smooth out supply 
fluctuations.  
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The KIWS is monitored on a 24-hour, 7-day/week basis with early warning alarms and equipment condition 
tested through monitoring of critical control points. Early warning alarms allow the operators to identify and 
follow any short-term trend and take appropriate corrective action to rectify any recycled water quality or 
supply issues and avoid interruption to supply. 

To ensure that the KIWS operates continually and reliably, SUEZ and its suppliers have put maintenance 
regimes in place. Planned maintenance that necessitates a partial or full shutdown of equipment will be 
scheduled in periods of low demand so that supply can be maintained wherever possible. To the extent that 
there are interruptions due to operating issues, these issues will be temporary and corrected by SUEZ as 
specified in detail under Elements 4 and 6 of this RWMP. 

In the event that any party or a force majeure event damages any part of the Plant and/or system, then 
supply may need to be interrupted while the damage is repaired. However, the backup provision of a potable 
water supply will be initiated. Reasonable precautions have been taken to prevent such occurrences such as 
condition monitoring, network surveillance and site security. 

 Interruptions to Recycled Water Supply  
The recycled water facility itself and associated reticulation network infrastructure has been designed such 
that it can operate reliably and consistently supply recycled water to the required specification so that the 
probability of interruption due to supply issues is low. The following incidents have been identified as a 
possible cause for interruption to recycled water supply:  nil supply; leakage; and water quality. The 
probability of each of these incidents has been identified as low. 

In each case SUEZ has both systems and redundancy measures in place to prevent or minimise the 
disruption of supply. Early detection systems include real-time telemetry data, alarms triggered through the 
SCADA system and notification by Customers. A recycled water event would be triggered and managed as 
discussed under Section 6 of this RWMP. 

Above all, arrangements are in place with Hunter Water Corporation to supply potable water as a backup 
supply as an alternative to recycled water. 

With respect to system redundancy, smaller systems such as pump sets, membranes, disinfection systems 
analytical instruments etc., have been duplicated. If one unit becomes unavailable, then standby equipment 
is available to use to keep the process running. 

Potable water top-up will be used should the recycled water facility be unable to meet the recycled water 
demand (e.g. insufficient treated effluent, or facility shutdown). Potable water tops up the recycled water 
storage tanks and is delivered through the recycled water mains network. Should the   recycled water main 
become unavailable, a maintenance contract with a local contractor is in place to immediately repair the 
pipes on a 24-hour, 7-day/week basis. 

13.7 Retail Compliance 
SUEZ recognises that it is obliged to systematically manage and regularly review its risk profile at a strategic, 
operational, and project level. SUEZ has developed a risk management and compliance framework that 
determines the process and identifies tools for realising its objectives. 

Suez is committed to: 

 Conducting all of its business operations and dealings in full compliance with the law; and 
 Ensuring that all its employees understand what they must do so that SUEZ achieves full 

compliance. 

In order to deliver on its commitment to full compliance with the law, SUEZ will: 

 Establish and maintain governance structures, management systems and controls and reflect the 
nature of the obligations and associated compliance risks. 

 Foster and maintain a culture that values and supports compliance through strong leadership, 
participation, training and development. 

 Monitor the regulatory environment and record and administer applicable obligations. 
 Assign responsibility for managing compliance with every obligation to responsible managers. 
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 Monitor compliance performance including requiring periodic assurances as to compliance from 
responsible managers. 

 Engage in periodic audits and reviews of compliance and compliance systems that may be self-
instigated or required by regulators. 

 Coordinate the preparation of both internal and external reports regarding compliance. 
 Receive, investigate and respond to complaints and reports of compliance issues. 

SUEZ has developed its management infrastructure, operating systems, procedures and policies, to enable 
it to comply with relevant industry specific regulations and codes. Refer to Appendix G for the SUEZ Risk 
Management and Compliance Framework. 

14 References 
Keegan, A., Wati, S., Robinson, B. (2012) Chlor(am)ine disinfection of human pathogenic viruses in 
recycled water (#62M-2114). Prepared by the Australian Water Quality Centre for the Smart Water Fund, 
Victoria. 
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15 APPENDIX A: SUEZ’s Recycled Water Policy 
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16 APPENDIX B: Hazard Analysis and Critical Control Point (HACCP) Plan 
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1.1 CCP 1 – SHORTLAND WWTW 

CCP 1 Shortland WWTW 

Description 
The existing activated sludge process at Shortland WWTW provides for removal of solids (including some bacteria and virus that are typically associated with solids), consumption of biologically 
available organics and removal of phosphorous and nitrogen. It is a pre-treatment for disinfection and the advanced treatment processes at KIWS. The plant is managed using dissolved oxygen 
(DO), sludge age, settleability and the mixed liquor suspended solids (MLSS).   

Process Inputs Raw sewage from the Shortland WWTW catchment.   

Hazards 
• Failure of alum dosing resulting in an increased concentration of total phosphorus in the effluent 

• Failure of aeration (blowers) resulting in a failure of the treatment process, including high nitrogen concentration in the effluent 

Control Measures • Normal operation (monitoring of flows, control of IDAL DO level, control of decant cycle timers, control of sludge wasting, monitoring of alum dosing and final effluent sampling) 

Key Control Measure(s) 

• DO (online) in IDALs – DO during aeration cycle 

• TSS (weekly manual sample currently) in decant and final 

• Alum flow pump signal / operator daily check  

• Weekly sampling for ammonia and Total oxidised nitrogen in the decant effluent. 

Critical Limit/Target Limit  Aeration Cycle Dissolved Oxygen Level (DO)  Alum Dosing Rate 

  
  

Target Less then -0.2 mg/L of DO set-point  Dosing 

Alert Outside target range for 50% of the aeration cycle No dosing for 5 days 

Critical 

Outside target range for 10 consecutive aeration cycles  
OR 

Complete Failure of Aeration System (i.e. no aeration blowers available) 
No dosing for 14 days 

Monitoring Procedures 

What DO concentration in the IDALs during the aeration cycle  Flow monitoring of the alum dose, tank level monitoring and weekly total phosphate testing 

How DO meters in each of the IDALs 
Alum flowmeter, pump operation monitoring, tank level monitoring and grab samples for total phosphate 
testing. 

When Continuously during IDAL aeration cycle Flow and tank level are online and continuous with weekly phosphate testing. 

Where 
Access data through SCADA for online DO monitoring 
(AIT2027/AIT2028/AIT2033/AIT2034) 

Access data through SCADA for online flow and pump signal monitoring (PU3904/FIT3904 and 
PU3905/FIT3905).  
Lab results from  lab and plant data spreadsheet 

Who Shortland WWTW operator 

Corrective Action 

(Adjustments needed to restore the 
process to within acceptable quality limits) 

What 

Checklist (Not in order of priority) 

• Investigate and adjust if required the aeration cycle and DO set points 

• Investigate Aeration Flow rate and control 

• Investigate plant flow, scour and MLSS 

• Increase monitoring for nitrate at Shortland WWTW 

• Do not accept effluent into the AWTP 

Records The primary record of an event is the KIWS event list, details may also be recorded in the Operator Log Book, Operator handover report, Laboratory monitoring reports, Plant data spreadsheet 

Who Shortland WWTW operator 
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1.2 CCP 2 – MICROFILTRATION 

CCP 2 Microfiltration 

Process Inputs The effluent from Shortland WWTW is pumped to KIWS for further treatment. 

Hazards 

• ORICA has concentration and load limits that are reported annually to EPA. It is a high priority to reduce the final effluent concentration of certain parameters to avoid ORICA failing their 
licence or needing to convert to potable water source on regular or prolonged basis. 

• Failure in MF integrity will affect the quality in the MF filtrate. 

• Loss of KIWS product water due to failure of the MF process or equipment. 

• Parameters that are potentially affected by MF process breakdowns are Total Silica, pathogens and Total Suspended Solids (TSS).   

Control Measures 

• Flow rate is within design limits  

• Pressure’s are within design limits 

• Continuous monitoring of turbidity from each of the trains in operation (QCP1) 

• Membrane Integrity Test (MIT) to confirm membrane integrity.  

• Weekly monitoring of Total Silica, coliforms and TSS to verify MF product water quality parameters are within design limits.  

Key Control Measure(s) Online turbidity of combined permeate and MIT monitoring of each train during operation 

Critical Limit/Target Limit Turbidity of the combined Permeate Pressure Decay Rate 

  Target < 0.1 NTU PDT < 5 kPa in 5 minutes 

 Alert > 0.10 NTU for >15 minutes during production (one or more MF units) PDT > 7 kPa in 5 minutes 

  Critical > 0.15 NTU for > 40 minutes during production (one or more MF units) PDT > 7 kPa/ 5min for three consecutive tests OR PDT > 10 kPa/ 5min for an individual test 

Monitoring Procedures 

What Turbidity of combined permeate Pressure Decay Test 

How Turbidity meters 
Automatic initiation of Membrane PDT based on a scheduled time and queue or through 
manual initiation.  Unit automatically returns to service 

When When at least one unit is filtering Daily 

Where Online AIT-2115 Online (PIT2221/PIT2321/PIT2421) 

Who AWTP Operator and automatically through PLC 

Corrective Action 

(Adjustments needed to restore the 
process to within acceptable quality 
limits) 

What 

Checklist (Not in order of priority) 

• Verify combined turbidity meter result and calibrate meter if required 

• Verify individual turbidity meter result and calibrate meter if required  

• Investigate recent PDT results from individual trains and isolate any that have poor results 

• Investigate and isolate individual train/s if they are exceeding the turbidity limit using online turbidity meter on individual trains 

• Shut down entire MF system 

• Undertake a PDT on each MF train and view the process to identify any module faults. 

• Isolate and repair any leaking valves 

• Isolate and repair any identified membrane faults (broken fibres, o-rings) 

Records The primary record of an event is the KIWS event list, details may also be recorded in the Operator Log Book, Operator handover report, Laboratory monitoring reports, Plant data spreadsheet 

Who AWTP operator 

110-SE-OM-000-MP-002 (8) 
Recycled Water Management Plan 

Page 52 of 98



1.3 QCP 1 – MICROFILTRATION 

QCP 1 Microfiltration 
Process Inputs The effluent from Shortland WWTW is pumped to KIWS for further treatment. 

Hazards 

• ORICA has concentration and load limits that are reported annually to EPA. It is a high priority to reduce the final effluent concentration of certain parameters to avoid ORICA failing their 
licence or needing to convert to potable water source on regular or prolonged basis. 

• Failure in MF integrity will affect the quality in the MF filtrate. 

• Loss of KIWS product water due to failure of the MF process or equipment. 

• Parameters that are potentially affected by MF process breakdowns are Total Silica, Somatic Coliphage (SC), Faecal Coliform (FC), Cryptosporidium and Total Suspended Solids (TSS).   

Control Measures 

• Flow rate is within design limits  

• Pressure’s are within design limits. 

• Continuous monitoring of turbidity from each of the trains in operation (Quality Control Points). 

• Membrane Integrity Test (MIT) to confirm membrane integrity.  

• Weekly monitoring of Total Silica, SC, FC, Cryptosporidium and TSS to verify MF product water quality parameters are within design limits.  

Key Control Measure(s) Online turbidity of combined permeate and MIT monitoring of each train during operation 

Critical Limit/Target Limit Turbidity of the individual Train Permeate 

  Target < 0.1 NTU 

 Alert > 0.2 NTU for >10 minutes during production 

  Critical > 0.3 NTU for > 20 minutes during production 

Monitoring Procedures 

What Monitor turbidity of individual trains to minimise risk of combined permeate  

How Turbidity meters 

When Continuously when the unit is filtering 

Where Online (AIT2022/AIT2302/AIT2402) 

Who 
AWTP Operator and automatically through PLC 

Corrective Action 

(Adjustments needed to restore the 
process to within acceptable quality 
limits) 

What 

Checklist (Not in order of priority) 

• Shut down MF system 

• Isolate train that is exceeding turbidity limit  using turbidity meter on individual trains 

• Recalibrate turbidity meter on train(s) that exceeded limit 

• Perform MIT to assess whether train contains broken fibres 

• Plug broken fibres 

• Perform recovery clean, if required 

Records The primary record of an event is the KIWS event list, details may also be recorded in the Operator Log Book, Operator handover report, Laboratory monitoring reports, Plant data spreadsheet 

Who AWTP operator 
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1.4 CCP 3 – REVERSE OSMOSIS 

CCP 3 Reverse Osmosis 

Process Inputs 
The KIWS scheme MF product water is fed to the Reverse Osmosis (RO) system and is free of free chlorine, contains residual chloramine (both monitored online) and is in the normal TDS 
range.  Correct antiscalant and acid dose has been added.  

Hazards 
Membrane failure or failure to seal resulting in possible passage of particles containing bacteria, virus and protozoa and allowing solutes to pass through (Chloride, Calcium, silica, iron, 
copper, magnesium, aluminium, potassium, zinc, fluoride, sulphate, sodium, chromium, arsenic, organic carbon, phosphorous, ammonia and nitrogen) 

Control Measures 

• RO flow rate, pH and antiscalant are within design limits 

• Pressure drop along the vessels is within design limits 

• Driving forces across membranes are within design limits 

• Cross flow is within design limits 

• Membranes chemical cleaning is undertaken within design limits and with approved chemicals 

• Recovery is kept within design limits 

• Continuous monitoring of the Electrical Conductivity (EC) from each train (QCP 2).  

Key Control Measure(s) Electrical Conductivity of the RO system 

Critical Limit/Target Limit Electrical Conductivity of Combined Permeate Electrical Conductivity removal across the RO 

  Target <30 µS/cm > 96.8 % (~1.5 LRV) 

 Alert > 40 µS/cm for > 30 minutes < 94% for a period of 30 minutes when in production (~1.2 LRV) to degas tower 

  Critical > 70 µS/cm for > 60 minutes < 90% for a period of 60 minutes when in production (~1.0 LRV) to the degas tower 

Monitoring Procedures 

What • EC of the combined RO permeate (for product TDS) 
• EC over RO system in terms of LRV =  Log10 (Feed EC/Permeate EC) 
 (calculated in terms of log reduction as a surrogate for pathogen and virus removal) 

How • EC analyser on combined RO permeate line • Online calculation of LRV based on RO feed EC and combined RO permeate EC 

When • Continuous when permeating • Continuous when permeating 

Where • Online (AIT3902) • Online (AIT3094 - AIT3902) 

Who AWTP Operator and automatically through PLC 

Corrective Action 

(Adjustments needed to restore the 
process to within acceptable quality 
limits) 

What 

Check List (not in order of priority) 

• Investigate the EC of the individual trains 

• Investigate whether there has been a chemical clean or module replacement 

• Take samples and verify the feed and permeate EC meters, calibrate/replace if required 

• Shutdown train/s that have high permeate EC and investigate cause 

• Check delivered maintenance equals planned maintenance 

• Check dosing of acid and antiscalant 

• Check the performance of each train, are the trains highly fouled and in need of chemical cleaning? 

Records 
The primary record of an event is the KIWS event list, details may also be recorded in the Operator Log Book, Operator handover report, Laboratory monitoring reports, Plant data 
spreadsheet 

Who AWTP operator 
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1.5 QCP 2 – REVERSE OSMOSIS 

QCP 2 Reverse Osmosis 

Process Inputs 
The KIWS scheme MF product water is fed to the Reverse Osmosis (RO) system and is free of free chlorine, contains residual chloramine (both monitored online) and is in the normal TDS 
range.  Correct antiscalant and acid dose has been added.  

Hazards 
Membrane failure or failure to seal resulting in possible passage of particles containing bacteria, virus and protozoa and allowing solutes to pass through (Chloride, Calcium, silica, iron, 
copper, magnesium, aluminium, potassium, zinc, fluoride, sulphate, sodium, chromium, arsenic, organic carbon, phosphorous, ammonia and nitrogen) 

Control Measures 

• RO flow rate, pH and antiscalant are within design limits 

• Pressure drop along the vessels is within design limits 

• Driving forces across membranes are within design limits 

• Cross flow is within design limits 

• Membranes chemical cleaning is undertaken within design limits and with approved chemicals 

• Recovery is kept within design limits 

Key Control Measure(s) • Electrical Conductivity of each RO train permeate 

Critical Limit/Target Limit Electrical Conductivity of Single RO Train 1st stage  

  Target <20 µS/cm 

 Alert 
> 25 µS/cm for > 1 minute (Goes off-spec) 

 

  Critical > 25 µS/cm for > 15 minutes (Unit shuts down) 

Monitoring Procedures 

What • EC of the 1st stage RO permeate from a single train 

How • EC analyser on 1st stage RO permeate line 

When • Continuous when permeating 

Where • Online on 1st stage permeate 

Who Automatically through PLC and/or by operator 

Corrective Action 

(Adjustments needed to restore the 
process to within acceptable quality 
limits) 

What 

Check List (not in order of priority) 

• Unit will automatically divert water to off spec and check for 15 minutes, if still >25 then the unit will shutdown. 

• Check List, not in order of priority. 

• Shutdown train reduce plant flow 

• Calibrate EC analyser 

• Investigate feed water EC 

• Investigate by testing the EC of water from each pressure vessel in the offending array 

• Manual check of result with lab EC meter  

• Check delivered maintenance equals planned maintenance 

Records 
The primary record of an event is the KIWS event list, details may also be recorded in the Operator Log Book, Operator handover report, Laboratory monitoring reports, Plant data 
spreadsheet 

Who AWTP operator 
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1.6 CCP 4 – CHLORINATION 

CCP 4 Chlorination 
Process Inputs Chlorination is designed to inactivate bacteria and virus in the degassed RO permeate prior to its storage and reuse 

Hazards 

• Insufficient contact time leading to insufficient Ct and disinfection. 

• Chlorine dose too low due to dosing pump failure leading to lower than required chlorine residual and Ct required for adequate disinfection not being met. 

• Chlorine dose too high due to pump overdosing leading to higher than required chlorine residual in final product and chemical wastage. 

Control Measures 

• Flow paced sodium hypochlorite dosing. 

• High and low level sodium hypochlorite residual alarms. 

• pH and temperature monitoring upstream of the CCT 

• Two free chlorine analysers downstream of CCT with discrepancy alarm that will shutdown supply  

• Bypass to raw water tank until residual C.t returns to above critical limit 

Key Control Measure(s) Free chlorine residual, temperature, flow and pH monitoring. 

Critical Limit/Target Limit C.t pH Temperature 

  Target 
> 15 mg.min/L (pH <7.5)  

> 31 mg.min/L (pH 7.5 tp 9) 
7 > 10°C 

 Alert 
< 13 mg.min/L (pH <7.5) for more than 20 minutes 

< 30 mg.min/L (pH 7.5 to 9) for more than 20 minutes 
> 7.5 for more than 30 minutes  

  Critical 
 < 11 mg.min/L (pH <7.5) for more than 30 minutes 

< 27 mg.min/L (pH 7.5 to 9) for more than 30 minutes 
< 9 (maximum)  > 10°C (minimum) 

Monitoring Procedures 

What Free chlorine monitoring downstream of CCT pH monitoring downstream of CCT Temperature monitoring 

How Calculated in SCADA from online instruments Online Online temperature monitor 

When Continuous when water flowing Continuous when water flowing Continuous when water flowing 

Where 
Access data through SCADA for online free chlorine 
monitoring (AIT4520/AIT4521) 

Access data through SCADA for online pH monitoring 
(AIT4538) 

Online temperature analyser (TIT4049) 

Who 
Operator and automatically through the PLC 

Corrective Action 

(Adjustments needed to restore the 
process to within acceptable quality limits) 

What 

Check List (not in order of priority) 

• Divert off-spec water, continue to operate to bring plant back into control 

• Investigate and verify the chlorine meter readings and calibrate/replace if required 

• Investigate and verify the pH meter readings and calibrate/replace if required 

• Investigate the chlorine dosing system operation and control 

• Investigate set-points and upstream operations than could influence pH and chloramine dosing levels. 

Records 
The primary record of an event is the KIWS event list, details may also be recorded in the Operator Log Book, Operator handover report, Laboratory monitoring reports, Plant data 
spreadsheet 

Who AWTP operator 
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1.7 CCP 5 – DECHLORINATION 

CCP 5 Dechlorination 

Process Inputs 
Dehlorination is designed to remove total chlorine residual in water to be discharged to the environment. 

Hazards • Insufficient dosing of sodium bisulphite (SBS) leading to discharge of chlorinated water to the Hunter River. 

Control Measures • SBS dosing 

Key Control Measure(s) • ORP analyser 

Critical Limit(s)/Target Limit(s) ORP 

  Target 250 – 500 mV 

 Alert < 200 or > 500 when discharging for more than 10 minutes 

  Critical < 200 or > 500 when discharging for more than 60 minutes 

Monitoring Procedures 

What ORP analyser 

How Online 

When Continuously when discharging 

Where Access Data through SCADA for online monitoring  (AIT1021) 

Who KIWS Operator 

Corrective Action 

(Adjustments needed to restore the 
process to within acceptable quality limits) 

What 

Check List (not in order of priority) 

• Find source of overflow and rectify 

• Increase SBS dose. 

• Investigate SBS dosing system 

• Undertake a controlled shutdown of the AWTP 

Records 
The primary record of an event is the KIWS event list, details may also be recorded in the Operator Log Book, Operator handover report, Laboratory monitoring reports, Plant data 
spreadsheet 

Who AWTP operator 
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17 APPENDIX C: SUEZ 2016 Review of Hazard Analysis and Critical Control Point 
(HACCP) Plan (HACCP worksheet and July and October 2016 review minutes) 
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MINUTES 

 

KIWS HACCP REVIEW PART 2 - MOM20160729  P a g e  | 1 of 3 

project KIWS  venue Water Breakout Room, Rhodes 

title HACCP Review Meeting Part 2  date/time 29 July 2016/2.00pm 

attendees Peter Segura 

Veronique Bonnelye 

Dave Colley 

Mark Knight 

Patrick Kang 

Nick Read 

 circulation attendees 

 

item subject action due 

1 Review of actions from previous workshop (31 May 2016): 

 

As 
noted  

ASAP 

Hazard 
Reference 

Original Action 
Respon
sibility 

Updater   

41 Evaluate potential of new instrumentation for 
monitoring and control of CCPs at Shortland 
WWTW associated with off-specification 
feed to KIWS  during review of Shortland 
WWTW CCP Plan 

HWC Action remains with HWC.  
Suez will expect revised 
RWQMP from HWC in due 
course.  Schedule a review 
once received. 

PS On receipt of 
revised 

RWQMP 

44,45,88 

Correct P&ID to show SBS dosing to auto-
strainers. 

SUEZ Mark ups from DC complete.  
Backdrafting held up pending 
receipt of most recent CAD 
files (files received were 
previous revision). Request 
CAD files from HWC and 
provide to SUEZ DB when 
received. 

PS ASAP 

50 Check historical data on MF integrity to 
validate assumption that the risk of pathogen 
from concentrate side to product water has 
been designed out. 

SUEZ Not yet actioned.  DC to 
request data from Veolia. 

DC ASAP 

51 Review training material available on 
handling of cleaning chemicals 

SUEZ Existing training material is 
basic and does not address 
handling of cleaning chemicals 
in detail.  VB to request further 
training from PALL 

VB ASAP 

54 Check that the available documentation with 
respect to control of free chlorine upstream 
of RO is current. If so, prepare RFI to HWC 
to query why this was not considered / 
included as part of CCP3 which does not 
mention SBS dosing, Ammonia dosing or 
ORP monitoring. Refer section 4.4.2 of 
supplementary design report 

SUEZ Further review has determined 
that this is not required as a 
critical control point, but it is an 
important quality control 
measure to protect the RO 
membranes.  A backup ORP 
instrument is recommended to 
supplement AIT3096.  PS to 
make recommendation to 
Itochu and arrange for 
installation if approved. 

PS ASAP 

60 Check that the available documentation with 
respect to Total chlorine breakthrough. If 
necessary, prepare RFI to HWC to query 
why this was not considered / included as 
part of CCP5. 

SUEZ High total chlorine does not 
represent a health hazard, 
hence this is not considered a 
critical control point.  However 
it is a contractual quality 
requirement.  DC to check 
alarm and consequent controls 
functions in the 
SCADA/control philosophy. 

DC ASAP 

70 Capture recycled water pipeline 
maintenance in environmental and asset 
management plans 

SUEZ To be actioned by PS PS ASAP 
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MEETING MINUTES 

 
 

KIWS HACCP REVIEW PART 2 - MOM20160729  P a g e  | 2 of 3 

item subject action due 

71- 78 

Refer these hazard items to Orica for 
comment and confirmation that no changes 
have taken place which will affect the risk 
assessment. 

SUEZ Response from Orica is that 
there have been no changes 
to use of Recycled Water and 
they have no comment on 
current risk assessment.  PS 
to document Orica response in 
project files 

PS* ASAP 

80 & 81 Evaluate potential of new instrumentation for 
monitoring and control of CCPs at KIWS 
influent associated with high salinity and 
high chlorine discharges to environment 

SUEZ These parameters are not 
identified as hazards because 
they are not listed in the 
discharge license and hence 
are not considered CCPs.  
Refer Tables 2 & 3 of supply 
agreement.  Review HWC 
RWQMP when provided to 
determine how the quality 
parameters are addressed. 

PS ASAP 

90 

Research process configuration and SOPs 
to determine means of re-chlorinating 
product water tank after temporary cessation 
of supply 

SUEZ Re-chlorination can be 
achieved with the current plant 
configuration but no SOP is in 
place for this operation.  SOP 
to be developed. 

PS ASAP 

91 
Capture brine pipeline maintenance in 
environmental and asset management plans 

SUEZ To be actioned by PS PS ASAP 

    

2 Confirmation of CCPs   

2.1 The team endorsed the currently identified CCPs and confirmed that the 
split of responsibility associated with the devolution of the scheme did not 
require any additional CCPs for the ARWP.  

Note  

    

3 Review of CCP Thresholds and Actions   

CCP1 Relates to Shortland WWTP and is not included in this review.   

CCP2 Turbidity and PDT on MF membranes:   

 DC to check manufacturer’s recommendations with respect to 
PDT and confirm the time parameter – e.g. does a decay rate of 
5kPA in 5 minutes correspond with a decay rate of 1 kPa/minute? 

DC* ASAP 

 PK to review corrective actions and identify order of priorities and 
edit if required.  Also to check that an automatic shutdown of the 
module is initiated if the PDT reaches the critical point.  Not this 
action extends to QCP1 which addresses individual modules 

PK* ASAP 

CCP3 Specific Ec and Ec removal at RO racks   

 VB to review corrective actions and identify order of priorities, and 
edit if required.  Note this action extends to QCP2 which 
addresses individual racks. 

VB* ASAP 

CCP4 Chlorination   

 VB to review corrective actions and identify order of priorities, and 
edit if required.  Diversion of off-spec water should be identified 
as the primary actions with investigative actions following on. 

VB* ASAP 

 VB to check and validate the calculation in SCADA for 
determination of Ct. 

VB* ASAP 

CCP5 De-chlorination   

 Target limits and corrective actions appear appropriate but are to 
be reviewed for consistency when the new discharge license is 
issued. 

PS On 
receipt of 
discharge 

license. 
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MEETING MINUTES 

 
 

KIWS HACCP REVIEW PART 2 - MOM20160729  P a g e  | 3 of 3 

item subject action due 

4 Update of HACCP Plan   

 HACCP Plan to be updated when relevant actions above have been 
closed out.  Refer actions with asterix* 

NR On 
receipt of 
confirmed 

CCP 
plans 

 Meeting closed at 4.30pm   
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MINUTES 

 

KIWS HACCP REVIEW PART 2 - MOM20161013A.DOCX  P a g e  | 1 of 1 

project KIWS  venue Water Breakout Room, Rhodes 

title HACCP Review Meeting Part 2 
continued (revised) 

 date/time 13 October 2016, 8-9am 

attendees Peter Segura 

Nick Read 

Mark Knight (minutes) 

 circulation Attendees + Veronique Bonnelye + 
Dave Colley + Patrick Kang + Rami Al 
Nashi 

 

item subject action due 

1 This meeting was requested by Peter to address advice received 
from an expert consultant that was engaged by Suez to develop 
the KIWS Recycled Water Management Plan. 

Actions from previous meeting (29 July 2016) were not reviewed 
in detail and are not repeated in this meeting minutes. 

To review the required actions from the previous meeting refer to 
the minutes issued by Nick Read via email on 1 August 

 

Note  N/A 

2 Review of CCP Risk Assessment on 13 October 2016 

 

Note N/A 

CCP1 Shortland WWTW - No change, HWC responsibility   

CCP2 Microfiltration - No change   

QCP1 Microfiltration - No change   

CCP3 Reverse Osmosis – No change   

QCP2 Reverse Osmosis – No change   

QCP #TBC Reverse Osmosis – item 54 to become a new QCP (# TBC). Refer to 
updated HACCP risk assessment for more details 

  

CCP4 Chlorination - No change   

CCP5 

QCP #TBC 

De-chlorination - Relegated to QCP. Refer to updated HACCP risk 
assessment for more details 

  

3 Meeting closed at 9am   
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KOORAGANG INDUSTRIAL WATER SCHEME HACCP RISK ASSESSMENT Rev 3

N
u

m
b

e
r

Work Shop Process Step 

Name

Potential Hazardous Event Description  Further 

Comments/Description: 

C=chemical; P=physical; 

M=microbial; 

E=environmental; 

H=Health

C
o

n
se

q
u

e
n

ce

Li
k
e

li
h

o
o

d

R
is

k
 L

e
v
e

l

Do control 

measures 

exist for this 

Hazard? 

(yes/no)

Control Measures to be Considered

C
o

n
se

q
u

e
n

ce

Li
k
e

li
h

o
o

d

R
is

k
 L

e
v
e

l

1 2 3 4 CCP?

C
h

a
n

g
e

s 
id

e
n

ti
fi

e
d

? Description of change/comment/action

1

HACCP Oct 

2011

Whole of Sewer 

Catchment

Reconsidered and remains a valid risk - Illegal 

dumping occurs yearly from tanker delivery.  

Continuity of discharge is the consequence on the 

biological plant.

E/H - Caused by phenolics, 

aromatic hydrocarbons or toxic 

heavy metals, leading to 

pathogens and nutrients and 

carbonaceous material getting 

through

3 4 High Yes

Trade Waste Agreements are in place to control this risk.  Education of the 

general public via training, website etc such that they know what shouldn't be 

put to sewer.

Not Scored Not Scored Y Y N N No No

2

Risk 

Assessment 

2009

Whole of Sewer 

Catchment

Planning permits allow new development into the 

sewer catchment which mean the plant cannot treat 

the sewage

M/H/C/P - Excessive loads Not Scored Not Scored Yes

Flow is monitored

Section 50 approval required under HWC Act for new 

developments

Plant has EP design well above current inputs

1 1 Low Y Y N N No No

3

Risk 

Assessment 

2009

Whole of Sewer 

Catchment

Illegal dumping into the sewer that may influence 

membrane (fouling, damage) resulting in a 

health/environmental impact

E/H - Petrochemicals, diesel Not Scored Not Scored Yes

Dilution is an inherent control for small, household scale 

dumping events

Operator observation and response for plant, when plant 

manned, and pump stations

Public reporting of odour leading to response

On line detection and response to low DO events

On line detection and response at downstream controls on 

membranes

1 2 Low Y Y N N No No

4

Risk 

Assessment 

2009

Whole of Sewer 

Catchment

Illegal dumping that may influence biological 

treatment leading to poor N and C removal or poor 

pathogen or hazardous chemical removal for a few 

weeks or more

E/H - Caused by phenolics, 

aromatic hydrocarbons or toxic 

heavy metals, leading to 

pathogens and nutrients and 

carbonaceous material getting 

through

Not Scored Not Scored Yes

Dilution is an inherent control for small, household scale 

dumping events

Operator observation and response for plant, when plant 

manned, and pump stations

Public reporting of odour leading to response for some 

substances

On line detection and response to low DO events

On line detection and response at downstream controls on 

membranes

1 3 Low Y Y N N No No

5

Risk 

Assessment 

2009

Whole of Sewer 

Catchment

Illegal Dumping that damages end use causing 

health or environmental impacts

E - Toxic and radiological 

chemicals, Heavy metals, 

including Cd and strontium

Not Scored Not Scored Yes

Dilution is an inherent control

Trade waste controls for known hazardous discharges 

Sludge would typically concentrate the hazardous chemicals out of the water 

phase and they are monitored for metals

RO would largely reject the hazardous chemicals

1 1 Low Y Y N N No No

6

Risk 

Assessment 

2009

Whole of Sewer 

Catchment

Pathogen loading from outbreaks in the catchment 

leading to levels of pathogens too great to be 

handled by treatment leading to health impacts for 

recycled water users

H - Pathogens Not Scored Not Scored Yes

Public health notification and surveillance system would detect the outbreak 

and lead to review of risks 

Treatment barriers typically perform better than their worst-case performance 

so the log credits are typically much greater than the required levels

2 2 Low Y Y N N No No

7

Risk 

Assessment 

2009

Whole of Sewer 

Catchment

Endocrine disrupting chemicals getting through the 

process causing health and environmental effects
EDCs Not Scored Not Scored Yes

Secondary sewage treatment 

RO treatment 

End use is not drinking water
1 1 Low Y Y N N No No

8

Risk 

Assessment 

2009

Whole of Sewer 

Catchment

Excess household disinfectants and pool chemicals 

use impacting downstream use
E/H - Bleach Not Scored Not Scored Yes

Dilution is an inherent control for small, household scale dumping events.   

Operator observation and response for plant, when plant manned, and pump 

stations.   Public reporting of odour leading to response for some substances.  

On line detection and response to low DO events. On line detection and 

response at downstream controls on membranes

1 3 Low Y Y N N No No

9

Risk 

Assessment 

2009

Whole of Sewer 

Catchment

Tree root control agents having a downstream 

impact on use
E - Root foam Not Scored Not Scored Yes

End use does not include irrigation

Dilution is an inherent control

HWC operators oversee the application and control the dose

Activity is localised

1 1 Low Y  N  N N No No

10

HACCP Oct 

2011
General Plant

Failure to implement the controls - risk rises towards 

inherent risk. Reconsidered to be high risk.
E/H - All 3 3 High Yes  Implementation of RWQMP Not Scored Not Scored Y  N  N N No No

11

HACCP Sept 

2012
General Plant Analyser Failure/misreading C, M 4 4 Very High Yes

Daily check by operator.  Rotational calibration/maintenance by operators or 

technicians - maintenance schedule.  Chloramine analyser on service 

agreement.  Ability to put plant shut down hold on during calibration.

2 3 Moderate Y Y Y N No No

12
HACCP Sept 

2012
General Plant Plant shutdown P, M, C 1 1 Low No 1 1 Low N N Y N No No

13
HACCP Sept 

2012
General Plant Lock out under power failure P 2 1 Low No 2 1 Low N N Y N No No

14

Risk 

Assessment 

2009

General Plant Instrument failure - Not Scored Not Scored Yes Covered under supporting  programs - O&M and HAZOP Not Scored Y Y N N No No

15

Risk 

Assessment 

2009

General Plant Instrument calibration out of spec - Not Scored Not Scored Yes Covered under supporting programs - Calibration program Not Scored Y Y N N No No

16

Risk 

Assessment 

2009

General Plant Global power failure - Not Scored Not Scored Yes Covered under supporting programs - O&M and HAZOP Not Scored Y Y N N No No

Risk Assessment Review 31 May 2016Controlled Risk CCP QuestionUncontrolled Risk
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KOORAGANG INDUSTRIAL WATER SCHEME HACCP RISK ASSESSMENT Rev 3

N
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r

Work Shop Process Step 

Name

Potential Hazardous Event Description  Further 

Comments/Description: 

C=chemical; P=physical; 

M=microbial; 

E=environmental; 

H=Health

C
o
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q
u

e
n
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k
e
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h

o
o

d
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k
 L

e
v
e

l

Do control 

measures 

exist for this 

Hazard? 

(yes/no)

Control Measures to be Considered

C
o
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se

q
u

e
n

ce
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k
e
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h

o
o

d

R
is

k
 L

e
v
e

l

1 2 3 4 CCP?

C
h

a
n

g
e

s 
id

e
n

ti
fi

e
d

? Description of change/comment/action

Risk Assessment Review 31 May 2016Controlled Risk CCP QuestionUncontrolled Risk

17

Risk 

Assessment 

2009

General Plant
Local power failure to process leading to acute load 

of excessive contamination reaching WRP
- Not Scored Not Scored Yes Covered under supporting programs - O&M and HAZOP Not Scored Y Y N N No No

18

Risk 

Assessment 

2009

General Plant Training - Not Scored Not Scored Yes Covered under supporting programs - Training Not Scored Y Y N N No No

19

Risk 

Assessment 

2009

General Plant Materials and chemicals - Not Scored Not Scored Yes Covered under supporting programs - Materials and chemicals Not Scored Y Y N N No No

20

Risk 

Assessment 

2009

General Plant Chemical quality - Not Scored Not Scored Yes Covered under supporting programs - Materials and chemicals Not Scored Y Y N N No No

21

Risk 

Assessment 

2009

General Plant
Failure to implement the controls - risk rises towards 

inherent risk
E/H - All Not Scored Not Scored No RWQMP    PLC & SCADA controls 3 2 Moderate Y Y N N No No

22
HACCP Oct 

2011
Shortland WWTW Chlorination not sufficient Not Scored 1 Not Scored Yes

Monitored daily by the operator.  Have Free chlorine analyser at KIWS and 

topping up pre MF so not an issue really.  
Not Scored Not Scored Y N N N No No

23
HACCP Oct 

2011
Shortland WWTW Phosphorous levels Not Scored 1 Not Scored No Look at on line "Phosphate" monitor to  pre MF Not Scored Not Scored Y N N No No

24

HACCP Oct 

2011
Shortland WWTW

Poor total N removal due to WWTP operational 

problems leading to environmental impacts. 

Reconsidered to be low risk.

E - Nitrogen Not Scored 1 Not Scored No Not Scored Not Scored N N N N No No

25

HACCP Oct 

2011

Shortland WWTW 

IDAL

Continuity issue with regards capacity.  If 1 IDAL was 

off line for a few hours 12 MLD could be treated by 

the other IDAL for a few hours only if an equipment 

failure occurred. 

Not Scored 1 Not Scored Yes Redundancy in the equipment, aerators.  Not Scored Not Scored Y Y N N No No

26

HACCP Oct 

2011

Shortland WWTW 

Inlet Works
Increased use of the wet weather ponds Not Scored 1 Not Scored No

Limitation of the flows due to pump capacity and PLC code. Risk of algae 

transfer through the plant.  Short term loss of capacity of the plant.
Not Scored 2 Not Scored Y N N N No No

27 HACCP Sept 

2012

Shortland WWTW Alum dosing failure resulting in high TP Total 

Phosphorous

C 3 3 High Yes Alarm on alum dosing pumps - signal from pumps.   Another measure to ensure 

dosing flow is present - operator daily check.

1 3 Low Y Y Y Y Yes No

28 HACCP Sept 

2012

Shortland WWTW Aeration failure resulting in high TN C 3 3 High Yes Operator monitoring.   Online alarms. 1 3 Low Y Y Y Y Yes No

29 HACCP Sept 

2012

Shortland WWTW Alum dosing failure resulting in poor settleability - 

high TSS

P 2 3 Moderate Yes Alarm on alum dosing pumps - signal from pumps.

Another measure to ensure dosing flow is present - operator daily check.

Weekly settleability manual sampling/analysis (frequency to be reviewed 

during commissioning)

1 3 Low Y Y Y Y Yes No

30

HACCP Sept 

2012
Shortland WWTW

Wet weather event causing quality change. TSS will 

change quickly.
P 3 3 High Yes Consider alarm at Shortland WWTW indicating that it is operating in wet 

weather mode to potentially increase frequency sampling.
1 3 Low Y Y N N No No

31
HACCP Sept 

2012
Shortland WWTW Decant failure. P 2 3 Moderate Yes Alarms. 1 3 Low Y Y N N No No

32
HACCP Sept 

2012
Shortland WWTW High DO C 2 3 Moderate Yes

Online monitoring. Alarms
1 3 Low Y Y Y N No No

33
HACCP Sept 

2012
Shortland WWTW Trade waste C 3 2 Moderate Yes

DO monitoring.  Dilution. Tankers no longer delivering waste to site.
1 2 Low Y Y N N No No

34
HACCP Sept 

2012
Shortland WWTW Sludge bulking - slow C,P 2 3 Moderate Yes Weekly SVI testing. 1 3 Low Y Y N N No No

35 HACCP Sept 

2012

Shortland WWTW DO probe failure C,P 2 3 Moderate Yes Two in each tank with discrepancy alarm. 1 3 Low Y Y Y Y Yes No

36
HACCP Sept 

2012
Shortland WWTW High ammonia resulting in high chlorine demand. C 2 3 Moderate Yes Manual data collection - auto-notification. 1 3 Low Y Y Y N No No

37

Risk 

Assessment 

2009

Shortland WWTW
Poor total N removal due to WWTP operational 

problems leading to environmental impacts
E - Nitrogen Not Scored Not Scored Yes

Regulatory controls on HWC and Orica discharges

Customer contract controls between HWC and Orica

Plant currently operated to remove nitrogen and monitored against that (both 

process and receiving water monitoring)

Some further reduction through RO (~60%)

3 2 Moderate Y Y N N No No

38

Risk 

Assessment 

2009

Shortland WWTW
Excessive solids carryover or short circuit from 

decant leading to final recycled water contamination

E/H - Pathogens, solids, metals, 

etc
Not Scored Not Scored Yes

Catch pond to catch over flow

On line turbidity at inlet to recycled water plant linked to response in the event 

of high turbidity

Operator observations

Membrane processes downstream

Head loss and back wash cycle rates

1 1 Low Y Y N N No No

39

Risk 

Assessment 

2009

Shortland WWTW
PLC fails and doesn't alarm at the same time as a 

failure
E/H - Pathogens, nutrients Not Scored Not Scored Yes

PLC failure is detected and leads to an alarm in its own right - failsafe design

Valve shuts to protect the environment if the PLC or power fails and diverts 

sewage to the storage ponds
1 1 Low Y Y Y N No No

40

Risk 

Assessment 

2009

Shortland WWTW 

and UV system

Bypass of the WWTW so that raw sewage reaches 

the water recycling plant due to operator error or 

sabotage leading to health impacts or environmental 

impacts

E/H - Pathogens, Carbon Not Scored Not Scored Yes Valves and alarms in place to ensure that only treated secondary effluent is 

pumped to KIWS.

1 2 Low Y Y N N No No

79
HACCP Review 

2016

KIWS plant 

influent

High salinity reaching the plant via Shortland 

WWTW
C 3 4 High Yes

New instrumentation and alarms and automatic diversion (by Hunter Water) 

away from KIWS
3 1 Low Y Y Y N No Yes New instrument will be available for monitoring

80 HACCP Review 

2016

KIWS plant 

influent

High salinity discharge from raw water tank to the 

environment

E 3 4 High Yes New instrumentation and alarms and automatic diversion (by Hunter Water) 

away from KIWS

3 1 Low Y Y Y N No Yes New instrument will be available for moniotring.  Consequence 

rating assumes that there is an environmental license limitation 

on salinity discharge to river - to be checked to confirm that this 

is a CCP

81
HACCP Review 

2016

KIWS plant 

influent
High chlorine levels that exceeds capacity of plant C 3 2 Moderate Yes

New instrumentation and alarms and automatic diversion (by Hunter Water) 

away from KIWS
3 1 Low Y Y Y N No Yes New instrument will be available for monitoring
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82 HACCP Review 

2016

KIWS plant 

influent

High chlorine discharge from raw water tank to the 

environment

E 3 2 Moderate Yes New instrumentation and alarms and automatic diversion (by Hunter Water) 

away from KIWS

3 1 Low Y Y Y N No Yes New instrument will be available for monitoring.  Assessment 

assumes the level of chlorine coming on to plant may exceed 

capacity of SBS system to neutralise free chlorine

83

HACCP Review 

2016

KIWS plant 

influent

Process upset at Shortland WWTW pushing high TSS 

on to KIWS, potentially causing blinding of strainers 

and MF fouling

C, P 3 4 High Yes

New instrumentation (turbidity) and alarms and automatic diversion (by Hunter 

Water) away from KIWS 3 1 Low Y Y Y N No Yes New instrument will be available for monitoring

84

HACCP Review 

2016

KIWS plant 

influent

Process upset at Shortland WWTW pushing high 

Ammonia to KIWS, potentially causing a 

requirement to increase chlorine injection and 

discharge of product water outside of contractual 

limits for discharge of nitrogen or chloramines

C, P 3 4 High Yes

Refer Shortland WWTW HACCP for CCP on aeration

3 1 Low Y Y Y N No Yes Assumes timely communication

85

HACCP Review 

2016

KIWS plant 

influent

Process upset at Shortland WWTW pushing high 

BOD on to KIWS, potentially causing fouling of 

membranes and an increase in the required 

frequency of backwash cycles and potentially a plant 

shutdown

M, C 3 2 Moderate Yes

Refer Shortland WWTW HACCP for CCP on aeration, and

New instrumentation (BOD) and alarms and automatic diversion (by Hunter 

Water) away from KIWS

3 1 Low Y Y Y N No Yes BOD trend can be used to review cause

86

HACCP Review 

2016

KIWS plant 

influent

Process upset at Shortland WWTW pushing high 

BOD on to KIWS, potentially high BOD discharge 

from raw water tank to environment

E 3 1 Low Yes

Refer Shortland WWTW HACCP for CCP on aeration, and

New instrumentation (BOD) and alarms and automatic diversion (by Hunter 

Water) away from KIWS

Level monitoring in raw water tank and automatic diversion (by Hunter Water) 

away from KIWS

3 1 Low Y Y Y N No Yes BOD trend can be used to review cause

87

HACCP Review 

2016

KIWS plant 

influent

Process upset at Shortland WWTW pushing high 

Phosphorous to KIWS, potentially causing scaling 

and increased CIP, and discharge of product water 

outside of contractual limits

C 2 4 Moderate Yes

Refer Shortland WWTW HACCP for CCP on allum dosing, and

Lab monitoring 2 3 Moderate Y Y Y N No Yes Assumes timely communication

41

HACCP Oct 

2011
KIWS Feed Tank

Online monitoring at the KIWS plant and if out of 

spec the valve will be closed and out of spec water 

diverted back to the River.

Not Scored Not Scored Yes

Need to determine where the instruments are in relation to the feed tank i.e. 

before or after the tank.

Control measures that are to be implemented will be upstream (at 

dechlorination building) of the plant bypass

Hunter Water to consider new analysers during HACCP review for Shortland

Refer to abovementioned risk for influent water

Not Scored Not Scored Y Y N N No Yes
New instruments will be available for monitoring, these to be 

considered in HACCP review for Shortland WWTW.

42

HACCP Oct 

2011
KIWS Feed Tank

If out of spec water there is a 12 hour storage to 

Orica and Orica will be notified if this tank goes to 

Low level such that they can take potable water 

rather than recycled water.

Not Scored Not Scored Yes Communication with Orica Not Scored Not Scored Y Y N N No No

43

HACCP Oct 

2011
KIWS Feed Tank Turbidity to monitor "Health" of Shortland WWTW Not Scored Not Scored Yes

Turbidity as CCP.  Need to assess maintenance requirements and timing of turn 

around to fix analyser.  Review need for spares.  Review operational 

parameters for alarms such that turbidity spikes do not issue an alarm to 

operators.

Not Scored Not Scored N N N N No Yes
Instrument availability has been assessed and confirmed as part 

of SUEZ FMECA.

44

HACCP Sept 

2012
Autostrainers Issues with biological build-up in strainers P 2 4 Moderate Yes

Chloramine dosing upstream to minimise fouling.

New turbidity instrumentation at the dechlorination building

1 2 Low Y N N N No Yes Additional instrumentation now available for monitoring

45

HACCP Oct 

2011

MF Backwash 

Return to 

Shortland WWTW

Concentration of pathogens from KIWS returned 

back to Shortland WWTW.  4 log of pathogens 

removed at KIWS are then concentrated up and 

then returned back to KIWS. 

Not Scored Yes

Backwash returned from KIWS is of better quality than the raw sewage 

currently received.  It  can  be assumed that Shortland WWTW will continue to 

reduce pathogens through the biological process.  As long as operation remains 

within design parameters this risk is covered by the existing CCPs and additional 

instrumentation allows direct monitoring for turbidity, nitrogen and 

chlorination.

Not Scored Not Scored Y N N N No Yes

Additional instrumentation is now available for monitoring.  

Further data should be gathered to confirm treatment efficacy 

to allow this question to be addressed quanitiatively should it 

be raised in subsequent reviews.  See also item 88.

46 HACCP Sept 

2012

Microfiltration Pathogen breakthrough M 3 3 High Yes Plant shut down. Manual closing of valve so that RO feed tank overflows.   MIT 1 3 Low Y Y Y Y Yes No

47 HACCP Sept 

2012

Microfiltration Membrane Integrity Test (MIT) failure - false 

negative

P 3 3 High Yes Alarms. Run at night. Operator action. 1 3 Low Y Y Y Y Yes No

48
HACCP Sept 

2012
MF Backwash tank None identified Not Scored No Not Scored 1 Not Scored No

88
HACCP Review 

2016
MF Backwash tank Trade waste agreement (new contractual boundary) Not Scored No Auto sampler Not Scored Not Scored Refer discussion against item 45.  

49 Risk 

Assessment 

2009

Microfiltration Membrane integrity failures such as broken fibres, 

leaky O rings etc, leading to sub-optimal removal of 

pathogens that results in final water being 

hazardous to health

H - Pathogens Not Scored Not Scored Yes Upstream and downstream controls.

Parallel systems, more than one membrane skid.

Procurement of appropriate parts and fittings.

Pressure decay integrity testing to detect these types of failures at regular 

intervals linked to response, alarm to operator.

Filtrate turbidity on line and alarmed leading to response, probably automated 

shut off.

Downstream storage which has dilution and supply continuity/response time 

benefits

1 2 Low Y Y Y Y Yes No

50

Risk 

Assessment 

2009

Microfiltration
Backwash water backflow into the product water 

line 
H - Pathogens Not Scored Not Scored Yes

Designed out in this system
Not Scored Not Scored No Check historical data on MF integrity to validate claim.

51

Risk 

Assessment 

2009

Microfiltration
Cleaning chemicals contaminating the product water 

causing health or environmental impacts

E/H - Possibly hypo, caustic, 

sulphuric acid, hydrochloric 

acid, citric acid etc

Not Scored Not Scored Yes
Reverse osmosis membranes downstream. CIP is automated EFP and recovery 

cleans would be automated.  Training in relation to chemical controls.  pH 

monitoring downstream with follow-up of alarm limits

1 1 Low Y Y Y N No No
Turbidity and ORP instruments also provide means of 

monitoring.
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52

HACCP Oct 

2011
Reverse Osmosis

Cleaning chemicals contaminating the product water 

causing health or environmental impacts. 

Reconsidered to be low risk.

E/H - Possible caustic, 

antiscalants, etc
Not Scored No

Designed out in this system

Not Scored Not Scored No

53 HACCP Sept 

2012

Reverse Osmosis Pathogen breakthrough M 3 3 High Yes Conductivity on each stage. Conductivity on combined flow. Shut down of 

stage. Manual intervention to determine stage.

1 3 Low Y Y Y Y Yes No

54 HACCP Sept 

2012

Reverse Osmosis Free chlorine breakthrough upstream of RO C, P 3 3 High Yes Ammonia meter - online 1 3 Low Y Y Y N No Identified but 

missing as a CCP

SUEZ to check the available documentation is current. If so, 

prepare RFI to HWC to query why this was not considered / 

included as part of CCP3 which does not mention SBS dosing, 

Ammonia dosing or ORP monitoring. Refer section 4.4.2 of 

supplementary design report

55 Risk 

Assessment 

2009

Reverse Osmosis Membrane integrity failures such as tears, leaky O 

rings etc, leading to suboptimal removal of 

pathogens that results in final water being 

hazardous to health

H - Pathogens Not Scored Not Scored Yes Upstream WWTW, UV, MF and Chloramine and exposure controls. Parallel 

systems, more than one membrane skid.  Procurement of appropriate parts 

and fittings.  Permeate EC on line and alarmed leading to response, probably 

automated shut off. Downstream storage which has dilution and supply 

continuity/response time benefits

2 2 Low Y Y Y Y Yes No From early risk assessment. Details covered in other parts of 

this risk assessment (multiple barrier approach)

56

Risk 

Assessment 

2009

Reverse Osmosis
Concentrate bleed water flowing into the product 

water line
H - Pathogens Not Scored Not Scored Yes Designed out in this system Not Scored Not Scored No

57

Risk 

Assessment 

2009

Reverse Osmosis
Cleaning chemicals contaminating the product water 

causing health or environmental impacts

E/H - Possible caustic, 

antiscalants, etc
Not Scored Not Scored Yes Designed out in this system Not Scored Not Scored No

89

HACCP review 

2016

Microfiltration & 

Reverse Osmosis
Instrument failure or lost signal P, C, M 3 3 High Yes Plant shut-down. Consider multiple instruments/critical spares for critical 

instrumentation. Sum readings where multiple trains are involved.
2 1 Low Y Y Y Y Yes No This supports identification of the individual trains as QCPs

58 HACCP Sept 

2012

Chlorination Instrument failure or lost signal P, C, M 3 3 High Yes Plant shut-down. Consider multiple instruments/critical spares for critical 

instrumentation. Sum readings where multiple trains are involved.

2 1 Low Y Y Y Y Yes Yes The original wording of this suggests that the risk is identified 

for MF and RO, and not chlorination - hence this has been 

included in item 89 above.

59 HACCP Sept 

2012

Chlorination Pathogen breakthrough M 3 3 High Yes Free chlorine analyser upstream and downstream of CCT. Flow meter upstream 

of CCT.

2 1 Low Y Y Y Y Yes No

60 HACCP Sept 

2012

Chlorination Total chlorine breakthrough. C  2 3 Moderate Yes Total chlorine analyser downstream of CCT 2 1 Low Y Y Y Y Yes Identified but 

missing as a CCP

Not mentioned in CCP5 for dechlorination, probably as this is 

related only to contractual limits? Prepare RFI to HWC

61 HACCP Sept 

2012

Chlorination free chlorine analyser failure M 2 3 Moderate Yes Move one of the two total chlorine analysers to downstream of CCT (change to 

free chlorine_ - acts as duty/duty analysers.  Have discrepancy alarm between 

two analysers - plant shut down if discrepancy is detected.  Operator 

maintenance of analyser.

2 1 Low Y Y Y Y Yes No CCP4

62

HACCP Sept 

2012
Chlorination

High Ct value - increase in TDS due to increase in 

chlorine dose
C, P 3 3 High Yes

TDS increase in final product will be minimal. Flow control enabled to reduce 

chance of requiring increase in hypochlorite dose to meet Ct.
1 3 Low Y Y Y N No No

63

HACCP Oct 

2011
Chemical Dosing

Over dosing of chemicals pre RO have the risk of 

discharging chlorinated permeate to Hunter River
Not Scored Yes Dechlorination on line to Hunter River Not Scored Not Scored Y N N N No No

64
HACCP Sept 

2012
Dechlorination SBS doing affects pH. C, E 1 2 Low Yes 1 2 Low Y Y Y N No No

65
HACCP Sept 

2012
Chemical Dosing Sulphuric acid malfunction causing high pH C 2 1 Low Yes

pH monitoring downstream of MF.  Caustic dosing downstream.  Dosing 

optional only.
2 1 Low Y Y N N No No

66

HACCP Sept 

2012
Chloramine Dosing

Too high a chloramine concentration leading to 

environmental (and membrane) impacts. 

Reconsidered based on design changes.

E - Chlorine or chloramine 3 3 High Yes

Ammonia meter - online to ensure no free chlorine passes through RO 

membranes.

Final disinfection with hypochlorite downstream of RO membranes.

Dechlorination available for streams sent to Orica and to the Hunter River.

1 3 Low Y Y N N No No

67 HACCP Sept 

2012

Dechlorination Chlorinated flows being sent to Hunter River 

resulting in Hunter Water not meeting license 

conditions.

License to be transferred to Suez

C, E 3 3 High Yes Dosing and instrumentation provided to dechlorinate off spec water.  Free 

chlorine and total chlorine analysers.

1 3 Low Y Y Y N No No CCP5.
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90
HACCP review 

2016

Product water 

tank

Pathogen regrowth in tank when supply to Orica is 

not required
M 3 3 High ? TBC SOP - rechlorinate / recycle water in tank 3 1 Low Research configuration to confirm available controls

68

Risk 

Assessment 

2009

Distribution 

System

Cross-connections becoming excessive leading to 

too many people consuming the water as though it 

were drinking water and suffering health effects

H - Pathogens, Chemicals Not Scored Not Scored Yes

Backflow prevention within the site (HWC)

Backflow prevention on site (Orica)

There is a break tank air gap top up for the existing fire fighting storage would 

provide the backup water (Orica)

Pressure lower in recycled water lines, not pressurised on site until within 

tower basis which are fed by air break tanks (Orica)

Plumbing modification and control procedure for plumbing works (Orica)

E 2 Moderate Y Y N N No yes

Use of 'E' during earlier risk assessment prevented automatic 

risk calculation. Consequence unknown

No longer applicable

69

Risk 

Assessment 

2009

Distribution 

System

Use of recycled water for planned flushing leading to 

environmental impacts
E - Chloramine Not Scored Not Scored Yes

Notify DECC in the event of planned activities.

Discharge to less sensitive receiving environments where possible. 3 1 Low Y Y N N No yes Not applicable

70

Risk 

Assessment 

2009

Distribution 

System

Discharge of recycled water via bursts, breaks (civil 

works) and leaks leading to environmental impacts
E - Chloramine Not Scored Not Scored Yes

Minimise discharge of water to the environment where possible through 

response.

Flow meters will alert to sudden flow events due to bursts/breaks.

Dial-before-you-dig linked to pipe location maps/GIS Standard operating 

procedure/response to minimise discharge through isolation valves and repair 

of fault.

2 2 Low Y Y N N No No
Pipeline maintenance to be captured in environmental and 

asset management plans

91

HACCP Review 

2016
Brine Disposal

Breakage of pressurised underground pipework to 

manhole E9583
E 3 2 Moderate Yes

Dial-before-you-dig linked to pipe location maps/GIS Standard operating 

procedure/response to minimise discharge
3 1 Low n n n n No Yes

New risk identified, capture inspection and maintenance 

requirements in asset management plan

71

Risk 

Assessment 

2009

End uses  

Orica staff not conforming to the end user controls - 

taking bottles of water home for demin water and 

then being consumed and causing health effects

H - Pathogens and perception of 

pathogens
Not Scored Not Scored Yes

Education and signage on site.  Multiple barrier treatment process with critical 

limits and automated control and regular testing/verification of delivered 

water.  Not a regular occurrence if it did happen

1 1 Low Y Y N N No Unknown Refer to Orica for comment

72

Risk 

Assessment 

2009

End uses  

Orica staff not conforming to the end user controls - 

taking undue risks and becoming excessively 

exposed and causing health effects

H - Pathogens and perception of 

pathogens
Not Scored Not Scored Yes

Site inductions for new staff and contractors coming on site.  Operator training.  

Safety training. Refresher training.  Quality of water is high, occasional 

ingestion wouldn't present an undue risk.

1 1 Low Y Y N N No Unknown Refer to Orica for comment

73

Risk 

Assessment 

2009

End uses  

Off-site uses of recycled water such as tankers taking 

recycled water away for pressure vessel testing, but 

being used as drinking water and causing health 

effects

H - Pathogens and perception of 

pathogens
Not Scored Not Scored Yes

Any consumption event would be likely to be an isolated case if it did occur.   

Recycled water signage and education.  This is a specialist use of the water, not 

a general water carting use.

1 1 Low Y Y N N No Unknown Refer to Orica for comment

74

Risk 

Assessment 

2009

End uses - cooling 

towers

Concentration of hazards in the water due to cycling 

leading to health or environmental impacts
E/H - Chemicals Not Scored Not Scored Yes

Water supplied has been protected by source controls (Trade Waste) and 

treatment (IDAL secondary treatment and RO) to reduce chemical 

concentrations well below levels of concern for health.

DECC Licence for water discharged off site (N and P).

2 2 Low Y Y N N No Unknown Refer to Orica for comment

75

Risk 

Assessment 

2009

End uses - cooling 

towers

Excessive Legionella  growth and health effects due 

to loss of control in response to the change in water 

quality, both moving to recycled water and changing 

between potable top up and recycled water in 

future

H - Legionella Not Scored Not Scored Yes

Currently manage Legionella  so will change the biocide regime if required.  

Dose chlorine, bromine. Contractor manages this for Orica and does Legionella 

tests monthly and observes the tower thrice weekly and on line residual for 

dosing systems.

2 2 Low Y Y N N No Unknown Refer to Orica for comment

76

Risk 

Assessment 

2009

Multiple Barriers
Multiple barrier process failure leading to pathogens 

breaking through and causing health effects
H - Pathogens Not Scored Not Scored Yes

Multiple barriers.  Downstream barriers often stop operating inherently if 

upstream barriers fail.  Exposure controls. Oversight by regulator and audits.  

Two separate plants (WWTW, WRP) PLC controls with UPS .  Automated 

monitoring. Manual checks and attendance at plants. Supporting programs 

(maintenance, training etc.).  Verification testing of recycled water quality 

weekly.  HAZOP process to failsafe design where practicable, e.g. loss of power 

= loss of pumps, interlocks etc.  Best practice approach.  Proven technologies.  

Worst-case assumptions used in guidelines and process design and operation.  

Critical limit monitoring at control points with shut down.  Independent 

monitoring at each control point.

1 2 Low Y Y N N No No Superseded by subsequent risk assessments

77

Risk 

Assessment 

2009

Storage (2 ML)

Pathogens and slimes growing in reservoir 

potentially more readily than in drinking water due 

to higher nutrients

H - Pathogens Not Scored Not Scored Yes Cooler climate, not at temperature for pathogen regrowth, with higher 

turnover, so water would not get to 30ºC
Not Scored Not Scored Y N N N No Unknown Refer to Orica for comment

78

Risk 

Assessment 

2009

Storage (2 ML)

Ingress of pathogens into reservoir through bird and 

animal faeces leading to detectable E. coli counts 

health issues

H - Pathogens Not Scored Not Scored Yes Storage security and protection including roofing and fencing. End use 

exposure controls
Not Scored Not Scored Y N N N No Unknown Refer to Orica for comment
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Executive Summary 

The Recycled Water Quality Monitoring Plan has been established to outline Suez Water & Treatment 

Solution’s (Suez’s) recycled water quality monitoring strategy. The Recycled Water Quality Monitoring Plan is 

based on monitoring strategies outlined in the 2006 Australian Guidelines for Water Recycling (AGWR) and 

will be reviewed annually to reflect system changes and updated monitoring requirements. 

The Recycled Water Quality Monitoring Plan will support Suez’s Recycled Water Quality Management Plan 

(RWQMP), to create an effective management system, such that the public safety and the environment are 
protected. 
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1 Introduction 

This Recycled Water Quality Monitoring Plan has been developed as part of Suez’s ongoing commitment to 

ensuring consistently safe recycled water. It outlines Suez’s planned recycled water quality monitoring 

activities, as per requirements of National Water Quality Management Strategy (NWQMS): 2006 Australian 

Guidelines for Water Recycling (AGWR) - Managing Health and Environmental Risks (Phase 1). 

This document acts in support of management strategies established in Suez’s Recycled Water Quality 

Management Plan’s (RWQMP). As such it should be read in conjunction with these documents. 

2 Background 
 

Protection of public health and the environment by ensuring that recycled water is safe for use is the primary 
objective of recycled water quality management and treatment at Suez. 

The purpose of this plan is to ensure appropriate procedures for monitoring the quality of recycled water are 
followed.  It supports the above objective through proactive monitoring and established controls rather than 
reliance on reactive monitoring and corrective actions after an excursion event. 

Suez’s recycled water quality monitoring plan includes the following components: 

 Baseline monitoring; 
 Validation monitoring; 
 Operational monitoring; 
 Verification monitoring; and 
 Monitoring in response to incidents and emergencies 

 
 Baseline monitoring 

Baseline monitoring is used to characterise the hazards present in the source of recycled water and receiving 
environments. Baseline monitoring also establishes typical concentration levels and how these vary with time 
and conditions. This information is used as a point of reference for verification monitoring when measuring any 
potential environmental impacts.  It also provides important data for design of recycled water treatment 
facilities. Baseline monitoring will occur as required. 

 
 Validation monitoring 

Validation monitoring is used to determine whether preventative measures (eg. treatment, disinfection) are 
capable of adequately controlling recycled water quality and exposure levels within the bounds required to 
achieve health and environmental target criteria specified in the AGWR. 
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Detailed process validation monitoring will typically be considered during the upgrade of Mayfield West 
Advanced Water Treatment Plant (MWAWTP) or the implementation of a new recycled water scheme.  In 
such cases detailed monitoring plans will be established for the proposed treatment process covering:  

 Monitoring parameters; 
 Where applicable, microbial surrogates; and 
 Monitoring frequencies and locations 
 

Further validation may be required should significant changes to the treatment process or source water quality 
occur.  

 Operational monitoring 

Operational monitoring includes water quality monitoring to assess and confirm the performance of 
preventative measures throughout the recycled water system, particularly those associated with Critical 
Control Points (CCPs). Operational monitoring is used to provide advanced warning of potential system 
instability. Specific operational monitoring requirements can be found in the relevant Recycled Water Quality 
Management Plans. 

Suez uses a Supervisory Control and Data Acquisition (SCADA) system to support our operators by 
continuous online monitoring of MWAWTP equipment performance and operation. SCADA utilises a three-
tiered alarm system that alerts plant operators and/or dispatch (Suez’s 24 hour a day monitoring staff) of 
equipment failure, allowing for appropriate maintenance responses to be initiated. Specific online monitoring 
of key plant parameters that can affect recycled water quality is also undertaken.  Some of these parameters 
are: 

 flow in and out of the plant 
 bypassing of the treatment process when effluent quality is outside the agreed specifications 
 continuity of the treatment processes, including disinfection and log removal of pathogens 

 

MWAWTP operators also carry out scheduled maintenance and system monitoring tasks, allowing for the 
identification of potential issues. Operational monitoring samples are collected at various stages of the 
MWAWTP to access and confirm the performance of the plant. 

 

 Verification monitoring 

Verification monitoring is designed to assess the overall compliance of a recycled water system. This is 
carried out through ongoing sampling to measure the overall performance of the recycled water system, the 
ultimate quality of recycled water being supplied or discharged and the quality of the receiving environment. 

Suez carries out a wide array of monitoring for its MWAWTP to verify plant performance and recycled water 
quality. Verification monitoring is based on Environment Protection Authority (EPA) licence requirements as 
well as other key health and environmental parameters related to the recycled water scheme.  

All analyses of all samples taken for the purposes of Verification Monitoring are carried out by a laboratory 
accredited for the specified tests by an independent body that is acceptable to NSW Health, such as the 
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National Association of Testing Authorities, or an equivalent body. In this case we use [ALS? Newcastle?] for 
those purposes who are so accredited 

 

 Monitoring in response to incident and emergencies 

Following an incident/emergency the protocols for response may include increased and strategic monitoring 
of recycled water and environmental quality. Suez has the capacity to sample and analyse recycled water 
quality at short notice. 

3 Recycled Water Quality Monitoring 
 

The following sections outline Suez’s recycled water quality monitoring. 

 
 Source water 

  Shortland Waste Water Treatment Works Effluent  
Suez will monitor the discharge of Shortland’s WWTW to ensure that they are meeting the requirements of 
Hunter Water Effluent Supply Agreement (HWESA).  Sampling consists of an array of parameters, typical 
parameters include: 

 pH 
 biological oxygen demand (BOD) 
 Free chlorine (Cl-) 
 Conductivity  
 Turbidity 
 

Details of monitoring locations and sampling frequencies are detailed in the HWESA. 

 Verification monitoring 

 Regulatory monitoring for EPA compliance 
 

Suez’s Mayfield West Advanced Water Treatment Plant must comply with strict licensing arrangements 

specified by the EPA under the Protection of the Environment Operations Act 1997. All licence monitoring 
results are recorded in a Laboratory Information Management System (LIMS) as well as the plant operational 
spread sheets. Recycled water quality monitoring data is often linked to the EPA regulatory monitoring sites.  

The requirements and monitoring regimes for each EPA licence can be found at the website listed below:  

FACILITY Licence # link to Licence 
Mayfield West 
Advanced 
Water 
Treatment 
Plant 

20757 
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 Kooragang Industrial Water Scheme recycled water monitoring 
The routine final quality monitoring carried out at Kooragang Industrial Water Scheme (KIWS) is shown 
below. 

Table 1:  KIWS verification monitoring program. Recycled Water Quality Targets. 

Treated Water (5TW1808) 

Parameter Frequency Orica Agreement * (90th percentile) 
Total Dissolved Solids Weekly <50 mg/L 

Chloride Weekly <15 mg/L 

Calcium Weekly <5 mg/L 

pH Weekly 5.5 - 7.5 

Total Hardness Weekly <10 mg/L CaCO3 

Alkalinity Weekly <20 mg/L CaCO3 

Silica Weekly <2 mg/L 

Iron Weekly <0.015 mg/L 

Copper Weekly <0.05 mg/L 

Total Nitrogen Weekly <2.5 mg/L  

Ammonia Weekly <0.5 mg/L 

Total Organic Carbon Weekly <1 mg/L 

Total Phosphorus Weekly <0.05 mg/L 

Suspended Solids Weekly <2 mg/L 

Chloroamine Weekly <0.5 mg/L 

Aluminium Weekly <0.1 mg/L 

Temperature Weekly <27 degrees 

Potassium Weekly <3 mg/L 

Zinc Weekly <0.2 mg/L 

Fluoride Weekly <0.1 mg/L 

Sulphate Weekly <5 mg/L 

Carbon Dioxide Weekly <5 mg/L 

Sodium Weekly <15 mg/L 

Chromium (VI) Weekly <0.002 mg/L 

Arsenic Weekly <0.002 mg/L 

Somatic coliphage (PFU per 
100 ml) 

Weekly Not detectable 
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Thermotolerant 
coliforms (CFU or MPN per 
100 ml) 

Weekly Not detectable 

Clostridium 
perfringens (CFU per 100 
ml) 

Weekly Not detectable 

 
 

Sources  * Orica Agreement 

 

 Recycled water quality monitoring in response to incidents 

Suez will undertake appropriate recycled water quality monitoring and assessment in response to recycled 
water quality incidents should they occur. Sampling and analysis of affected or potentially affected areas of 
the recycled water supply system is carried out as soon as the situation is assessed with results available in 
the fastest possible turnaround time. 

For some parameters of an acutely health-significant nature, i.e. the three microbial parameters listed at the 
bottom of table 1, a re-sample will be triggered if detected. If two or more results are recorded sequentially, i.e. 
in the routine and follow-up sample, or in two sequential routine samples, (even if the intervening follow-up 
sample to the first positive routine sample is clear), then the supply of recycled water will cease and NSW 
Health, IPART and Orica will be notified whilst we investigate the problem. In addition, our results will be 
summarised and reported in our annual report with a simple statement of compliance if all samples are within 
the agreed limits and an explanation and summary of results that are not in compliance. Similarly, if trigger 
levels are exceeded as set out in our EPA licence then we will notify IPART and the EPA and, if relevant to 
public health, NSW Health 

 Recycled water reporting 

Regular summaries of recycled water quality results are provided to key stakeholders. Incidents and 
emergencies relating to recycled water are reported as per the Recycled Water Quality Incident Response 
Plan and procedures. 
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4 Definitions, acronyms and abbreviations 

AGWR NRMMC/EPHC/AHMC, 2006  

Australian Guidelines for Water Recycling: Managing Health and Environmental 
Risks (Phase 1) 

BOD Biological Oxygen Demand 

CCP Critical Control Point 

COD  Chemical Oxygen Demand 

EPA Environmental Protection Authority 

EPHC Environment Protection and Heritage Council 

Framework Framework for the management of recycled water quality and use (included within 
the AGWR) 

Hunter Water Hunter Water Corporation 

IPART Independent Pricing and Regulatory Tribunal 

NATA National Association of Testing Authorities 

NFR Non Filterable Residue 

NHMRC National Health and Medical Research Council 

NRMMC Natural Resource Management Ministerial Council 

NSW  Health NSW Health means Hunter New England Area Health Service and the New South 
Wales Department of Health 

Operating 
Licence 

Suez Operating Licence is granted by the State Government and administered by 
IPART. The Operating Licence is the major consumer protection instrument and 
prescribes standards of service that must be met in relation to water quality, 
continuity and pressure.  

SCADA Supervisory Control and Data Acquisition 

TDS Total Dissolved Solids 

TSS Total Suspended Solids 

Suez Suez Water & Treatment Solutions Pty Ltd 

MWAWTP Mayfield West Advanced Water Treatment Plant 

 

 
5 References  

2000 National Water Quality Management Strategy: Guidelines for Sewerage Systems - Use of Reclaimed 

Water 
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Agriculture and Resource Management Council of Australia and New Zealand 

Australian and New Zealand Environment and Conservation Council 

National Health and Medical Research Council 

2003 Environmental Guidelines: Use of Effluent by Irrigation 

Environment Protection Authority 

Australian Guidelines for Water Recycling: Managing Health and Environmental Risks (Phase 1) 2006 

Eraring Agreement, HW2007-2177/7/12 

Hunter Water Corporation Operating Licence, 2012-2017 

Orica Agreement, HW2007-2177/5.062 

Hunter Water Effluent Supply Agreement 2016 

 

6 Document Control 

Document Owner: Suez 

Document Approver: Suez Transition Manager 

Version Authors 
Name Details of change Approval 

Date 
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Review 
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APPENDIX 1 

Insert APPENDIX  here 
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 MANAGEMENT OF QUALITY SAFETY AND 

ENVIRONMENTAL HAZARDS  
SYS-008 

P R O C E S S  F L O W C H A R T  

HAZARD IDENTIFIED

Initiator identifies workplace hazard

BIF RAISED

The initiator raises a BIF  (i.e. quality, environmental or safety hazard)  and submits 
to MR

BIF REVIEWED

Plant/Site Manager assesses the need for a risk assessment. 
Plant/Site Manager allocates resources to do the risk assessment (exclude the 
initiator).
Plant/Site Manager identifies whether immediate safeguards are to be implemented 
and allocates resources (as necessary).

RISK ASSESSMENT CONDUCTED

Risk assessment conducted using Form SYS-008B and the RISK MATRIX in SYS-008

RISK ASSESSMENT RETURNED

Form SYS-008B is returned to the Plant/Site Manager when the risk assessment has been completed

RISK ASSESSMENT REVIEWED & ACTIONS ASSIGNED

The Plant/Site Manager reviews the risk assessment and records the agreed actions to be taken (short term & long term actions). 
The priority of actions is determined by the risk rating (High, Medium or Low).  
The Plant/Site Manager raises and assigns the actions to be taken on the BIF and submits them to those responsible for taking the 
actions

IMPR. PROG. INITIATED

Initiate an improvement 
program for long term actions 

NOTES: 
1. The monitoring of progress with improvements will be made at the  
    SHE Committee, Process & Management Review meetings.
2. The Plant/Site Manager (P/SM) is responsible for updating the 
    Safety Risk Register, Environmental Aspects Register or DB Project
    Risk Register.

Encounter on site, Workplace inspection,   HAZOP, 
Modification, Risk assessment, Audit

Long term 
actions 

QUALITY

RISKS 

RISK 

ASSESSMENT 

NEEDED?

OHS&E

Short term 
actions 

A

B

Short term 
actions  

Long term 
actions

IMPR. PROG. INITIATED

Initiate an improvement 
program for long term actions 

BIF UPDATED

P/SM records all actions to be 
taken on the BIF & re-issues it  

BIF UPDATED

P/SM ensures all actions to be 
undertaken are assigned and 
issued

RISK REGISTER UPDATED

Update with Impr. Prog. No. 
UPDATE RISK REGISTER

Update with the BIF No.  

BIF ACTIONED

Execute all agreed BIF actions 
and verify effectiveness

RISK REGISTER UPDATED

Update with :
1. New improvements/controls
2. Redo the risk assessment & 
    record it on the register 

CLOSE BIF

IMPR. PROG. ACTIONED

Implement the program 
through to completion

RISK REGISTER UPDATED

Update with :
1. New improvements/controls
2. Redo the risk assessment & 
    record it on the register 

BIF ACTIONED

Execute all agreed BIF actions 
and verify effectiveness

CLOSE BIF

IMPR. PROG. ACTIONED

Implement the program 
through to completion

Yes Yes

Yes Yes Yes Yes

No

No

Yes

CLOSE BIF

CLOSE BIF

No
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SCENARIO

Record the activity or situation on form SYS-
008B

SYS-008B

HAZARD ID

Identify hazards linked to the activity or 
situation (use checklists as a guide)
Record the hazards on SYS-008B

CONTROLS

List the control measures to minimise the risk 
on SYS-008B.  Record any suggested short 
term safeguards and / or long term 
improvements on SYS-008B.

LIKELIHOOD

Refer to the RISK MATRIX
Assess the likelihood of the risk scenario 
occurring considering frequency of the 
exposure. 
Record on SYS-008B

RESIDUAL RISK TOLERABILITY

Are there any other controls that can be applied to 
minimise the risks As Low As Reasonably 
Practicable  Consider in order:
1.  Elimination, 2. Substitution, 3. Isolation, 4. 
Engineering controls. 5. Administrative controls, 
6. PPE
Record these on SYS-008B.

RISK RATING

Record the risk level on SYS-008B

Checklists

I
D
E
N
T
I
F
Y

H
A
Z
A
R
D
S

R
I
S
K
  

A
S
S
E
S
S
M
E
N
T

C
O
N
T
R
O
L

O
F

R
I
S
K
S

BIF

Attach form SYS-008B to the original BIF and 
return both to the Plant Manager

A

B

CONSEQUENCE

Refer to the RISK MATRIX 
Record the consequence of the risk scenario 
occurring on SYS-008B 

NO
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MANAGEMENT OF QUALITY SAFETY AND 

ENVIRONMENTAL HAZARDS  
SYS-008 

1 .  P U R P O S E  

The purpose of this procedure is to ensure that hazards in the workplace are identified and adequately controlled to 
minimise any risks that they may pose.  Risks are those posed to production quality, the health and safety of people 
or the environment, including the risks of a major incident occurring at a Major Hazard Facility. 

2 .  S C O P E  

The procedure shall apply to the identification of hazards and control of risks for any projects (including Major 
Hazard Facilities), tasks or activities where it is considered that there is likely to be an increase in the level of risk to 
the production quality, health and safety of people, or the environment.  

This will include, but not be limited to: 

 Before work practices are changed  

 Before new processes, materials or chemicals are introduced 

 Before new plant or facilities are commissioned or existing ones are decommissioned 

 Before modifications are made to existing plant or equipment 

 Before any non-routine or new maintenance activities are commenced (where hazards and risks have not 
been assessed and documented previously)  

 When new hazards or aspects are identified in the workplace 

 When additional information concerning an existing hazard or aspect becomes available 

 After occurrence of a major accident or near miss 

 When legislation requires an assessment be made   

 Construction or operational activities involving (i) mobile cranes, (ii) earthmoving equipment, (iii) trenching 
operations, (iv) confined space entry, (v) work at height or over water, and (vi) any building or structural works  

3 .  R E F E R E N C E S  

WHS Act 2011 (NSW & QLD) 

WHS Regulation 2011 (NSW & QLD) 

Managing Risks of Hazardous Chemicals – Code of Practice (SafeWork Australia) 

How to Manage Work Health and Safety Risks – Code of Practice (NSW, Qld) 

Hazardous Manual Tasks – Code of Practice (NSW) 

AS/NZS 4801 OH&S Management Systems   

ISO 14001  Environment Management Systems 

AM-006  Process or Plant Modification 

DB-002  Design Management 
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ENV-003  Initial Review / Environmental Aspects 

OHS-010  Work Clearance 

OHS-015  Hazardous Substances and Dangerous Goods 

OHS-016  Manual Handling 

4 .  D E F I N I T I O N S  

4.1. Hazards  

A source or a situation with a potential for harm in terms of product quality, human injury or ill-health, damage to 
property, damage to the environment, or a combination of these. 

4.2. Aspects 

In the context of ISO 14001 an Aspect is identified as an environmental hazard in relation to the task performed. 

4.3. Health and Safety Representative (HSR) 

HSR means the health and safety representative elected under the legislation for the work group of which the worker 
is a member. 

4.4. Impacts  

A change to the environment either adverse or beneficial, that results either wholly or partially, from the interaction of 
the organisation’s activities, products or services with the environment. 

4.5. Reasonably Practicable 

In relation to health and safety means that which is, or was at a particular time, reasonably able to be done in 
relation to ensuring health and safety, taking into account and weighing up all relevant matters including: 

(a) The likelihood of the hazard or the risk concerned occurring, and 

(b) The degree of harm that might result from the hazard or the risk, and 

(c) What the person concerned knows, or ought reasonably to know, about:  

i. The hazard or the risk, and 

ii. Ways of eliminating or minimising the risk, and 

(d) The availability and suitability of ways to eliminate or minimise the risk, and 

(e) After assessing the extent of the risk and the available ways of eliminating or minimising the risk, the 
cost associated with available ways of eliminating or minimising the risk, including whether the cost is 
grossly disproportionate to the risk. 

4.6. Risks 

In relation to any potential hazard, injury or harm the likelihood and consequences of that injury, impact or harm 
occurring. 

4.7. Major Hazard Facility (NSW) 

Major Hazard Facility (MHF): Defined in the WHS Regulation 2011 as a facility:  

 at which Schedule 15 chemicals are present or likely to be present in a quantity that exceeds their threshold 
quantity, or 

 that is determined by the regulator under Part 9.2 to be a major hazard facility. 
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4.8. Major Incident (NSW): 

A major incident at a MHF (as defined in the WHS Regulation 2011) is an occurrence that: 

(a) results from an uncontrolled event at the major hazard facility involving, or potentially involving, Schedule 
15 chemicals, and 

(b) exposes a person to a serious risk to health or safety emanating from an immediate or imminent 
exposure to the occurrence. 

An occurrence includes any of the following: 

(a) escape, spillage or leakage, 

(b) implosion, explosion or fire. 

5 .  A C T I O N S  

5.1. General 

The following conditions are primary obligation that shall be implemented at the workplace: 

(a) the provision and maintenance of a work environment without risks to health and safety, 

(b) the provision and maintenance of safe plant and structures, 

(c) the provision and maintenance of safe systems of work, 

(d) the safe use, handling, and storage of plant, structures and substances, 

(e) the provision of adequate facilities for the welfare at work of workers in carrying out work for the business 
or undertaking, including ensuring access to those facilities, 

(f) the provision of any information, training, instruction or supervision that is necessary to protect all 
persons from risks to their health and safety arising from work carried out as part of the conduct of the 
business or undertaking. 

5.2. Responsibilities 

5.2.1 Plant/Site Manager  

The Plant/Site Manager has the overall responsibility for ensuring that hazards are identified and the 
 risks associated with these are assessed and adequately controlled.  

5.2.2 Contractors  

Contractors performing work on behalf of SUEZ shall conduct hazard identification and risk 
assessments  in relation to the plant they operate and the activities they perform. Such assessments 
are undertaken  as part of the Work Clearance process, using OHS-010B Work Method Statement / 
JSEA (or  equivalent) as outlined in OHS-010 Work Clearance. 

5.2.3 SUEZ Management 

Review the adequacy of the systems and control strategies and provide resources to ensure safe 
 working practices and sound environmental management. 

5.3. Management of risks 

In the management of risks, eliminating or minimising risks to health & safety and the environment  should be 
carried out so far as is reasonably practicable. 

The identification of hazards and the management of the risks shall follow a 4 step as follows (see figure below); 

1. The identification of hazards,  
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2. The assessment of risks,  

3. The control of risks, and  

4. The ongoing monitoring and evaluation of the effectiveness of controls.    

                                  
Reference: How to Manage Work Health and Safety Risks – Code of Practice (NSW, Qld) 

Risks must be managed to ensure the health and safety of workers and other people affected by the conduct of the 
business or undertaking including visitors and customers at a workplace. Special consideration must be given to 
vulnerable workers including:  

 contractors and shift workers who may not be familiar with the workplace, including the systems of work 
implemented at the workplace  

 new and young workers who may be inexperienced or lack the maturity to recognise risks  

 workers with poor literacy skills—if staff can’t sufficiently read, write or add, this can affect their ability to 
understand and follow guidance and instructions and expose them to greater risk  

 new or expectant mothers who may be more prone to health-related risks such as physical, biological or 
chemical risks  

 persons with a disability—reasonable modifications to the workplace and work tasks may be required to enable 
them to work safely.  

 
Consultation with workers, including the HSR, who are directly affected by a matter relating to work health and 
safety should be conducted when identifying hazards and assessing risks to health and safety and also when 
making decisions about ways to eliminate or minimise the risks. 

 

Risk assessments that are conducted for Health & Safety and the Environment shall be recorded in SYS-008D 
[Plant/Site] Safety Risk Register or ENV-003B [Plant/Site] Environmental Aspects Register respectively (or SYS-
008C DB Project Risk Register for DB projects).   

5.4. Risk Assessment  

Risk Assessment Form SYS-008B is to be used for recording risk assessments involving multiple activities. Risk 
assessments related to health & safety and environment are to be referenced to SYS-008D [Plant/Site] Safety Risk 
Register or ENV-003B [Plant/Site] Environmental Aspect Registers respectively (or SYS-008C DB Project Risk 
Register for DB projects).  

The Risk Assessment process involves breaking down the task into individual steps and conducting a risk 
assessment for each.  These steps will be individually assessed and recorded on SYS-008B Risk Assessment 
Form.  

The hazards associated and the risk level for each step will be recorded.  The control measures assessed to 
minimise the risk will be recorded on SYS-008B Risk Assessment Form. 

110-SE-OM-000-MP-002 (8) 
Recycled Water Management Plan 

Page 88 of 98



SUEZ MANAGEMENT SYSTEMS MANUAL 

FileName: SYS-008 Management of QSE Hazards ap-ng   

Issue 6:  13 August 2013   Page 7 of 12 

The task analysis will include the hazard identification, risk assessment and identifying controls strategy for safety 
hazards as well as environmental and quality hazards. 

General hazards can be included directly on SYS-008D [Plant/Site] Safety Risk Register and/or ENV-003B 
[Plant/Site] Environmental Aspect Register (or SYS-008C DB Project Risk Register for DB projects) without the need 
to use SYS-008B Risk Assessment Form.  

NOTE: SYS-008C DB Project Risk Register is the primary means of documenting and communicating risks identified 
during the design, construction, commissioning, operation, maintenance and demolition phases. Where a risk 
remains after the construction and commissioning phase, and can impact upon operation and maintenance or 
disposal phases of the project, the identified risks and the required risk mitigation measures included in SYS-008C 
DB Project Risk Register are passed to the Project Manager for inclusion in the Operation & Maintenance (O&M) 
System Documentation for the project ie. for inclusion in SYS-008D [Plant/Site] Safety Risk Register and/or ENV-
003B [Plant/Site] Environmental Aspect Registers for the SUEZ O&M managed projects. 

5.5. Identification of hazards 

Hazards can be identified through encounters on the plant, through physical workplace inspections, HAZOP studies, 
modification planning, risk assessments, injury and incident investigations, consultation with staff and safety audits.   

A prompt checklist of hazards is included on form SYS-008A Hazard Identification Checklist. Form SYS-008A 
provides an additional checklist for general plant hazards. For any identified hazardous substances / dangerous or 
manual handling tasks, the associated hazards should also be assessed using OHS0-015A Hazardous 
Substances/Dangerous Goods Risk Assessment and OHS-016A Manual Handling Risk Assessment respectively.  

Hazards identified are to be assessed to determine the risks they pose in order that they may be adequately 
controlled.  The assessment and control procedure is described in the process map forming this procedure (refer to 
Sec 0 Process Flowchart above). All hazards identified and assessed are to be recorded in SYS-008D [Plant/Site] 
Safety Risk and/or ENV-008B [Plant/Site] Environmental Aspect Registers (or SYS-008C DB Project Risk Register 
for DB projects). 

5.6. Purchasing specifications 

Purchasing specifications must consider the potential for quality and occupational health and safety hazards as well 
as environmental aspects. These impacts and risks must be considered in addition to the applicable Regulations, 
Codes of Practice and Australian Standards.  

As a minimum the following shall be considered prior to the purchase of goods: 

 Material safety data sheet (MSDS) or safety data sheet (SDS) shall be the manufacturer's issue and be 
 provided with the purchase of all chemicals (e.g. process and laboratory chemicals, paints, thinners, fuels, 
 cleaning products, acetylene cylinders) as outlined in procedure OHS-015 Hazardous Substance / Dangerous 
 Goods 

 Risk assessments from suppliers of all new, used and hired plant. 

 Purchasing of office equipment and personal protective equipment (PPE) to comply with Australian Standards. 

5.7. Assessment of risks 

The risks posed (by the hazards identified) are to be assessed using the 5 x 5 risk matrix as follows (printable 
version of matrix included on page 12 of this procedure). 
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      RISK RATING 

CONSEQUENCES LIKELIHOOD 
(including consideration to the frequency of the activity) 

COMMERCIAL REPUTATION LEGAL ENVIRONMENT 
HEALTH & 
SAFETY 

SEVERITY 
Very Likely 

(5) 
Likely 

(4) 
Moderate 

(3) 
Unlikely 

(2) 

Very 
Unlikely 

(1) 

Liquidation 

Forced contract 
termination. 
Curtailment of  
Operations 

Corporate penalty, 
Compensation 
claim, Officer 
jailed 

Catastrophic 
pollution event, 
Long term environ 
damage 

Single or multiple 
fatality, permanent 
disability or illness 

Catastrophic (5) 
Ex High 

(25) 
Ex High 

(20) 
High 
(15) 

High 
(10) 

Medium 
(5) 

Significant 
shareholder loss 

Extended adverse 
media, Parliamentary 
enquiry 

Corporate penalty, 
Compensation 
claim, Officer 
fined 

Major pollution 
event, Long term 
environmental 
damage 

Serious injury or 
long term illness 

High (4) 
Ex High 

(20) 
High 
(16) 

High 
(12) 

Medium 
(8) 

Medium 
(4) 

Major bottom line 
impact, Impact 
future 
opportunities 

Adverse media 
coverage 

Corporate penalty, 
Compensation 
claim 

Measureable 
environ damage, 
Reportable to 
regulators 

Medical treatment 
with days off (LTI) 

Medium (3) 
High 
(15) 

High 
(12) 

Medium 
(9) 

Medium 
(6) 

Low 
(3) 

Exceeds 
contingencies, 
Minor bottom line 
effect 

Complaint in local 
media 

Third party claim 
less than $50K 

Transient pollution 
event, Not 
reportable to 
regulators 

Medical treatment 
with no days off 

Minor (2) 
High 
(10) 

Medium 
(8) 

Medium 
(6) 

Medium 
(4) 

Low 
(2) 

Manage within 
contingencies, No 
bottom line effect 

Local public 
complaints, Client 
dissatisfaction 

Insignificant effect 

Insignificant 
environment 
damage, not 
reportable 

First aid injury – 
minor cuts, 
bruises, bumps 

Low (1) 
Medium 

(5) 
Medium 

(4) 
Low 
(3) 

Low 
(2) 

Low 
(1) 

The assessment ratings determine the relative level of risk and priority for action. This is evaluated by assessing the 
severity (by considering the consequences) and likelihood of each hazard or risk scenario. The likelihood is assessed 
considering the frequency of activities and hence exposure to the hazard using the following criteria; 

Likelihood Description Frequency of Occurrence 

Very Likely (5) Event is expected to occur in most circumstances. Impact is occurring now or could occur in within days or weeks 

Likely (4) Event will probably occur in most circumstances Balance of probability will occur or could within weeks to months 

Moderate (3) Event might occur at some time. Could occur within months up to 5 years but a distinct possibility it wont 

Unlikely (2) Event could occur at some time May occur but not anticipated, could occur within 5 to 20 years 

Very Unlikely (1) Event may occur in exceptional circumstances Exceptionally unlikely, may occur as a 20 - 100 year event 

The assessment rating determines the relative level of risk and priority for action as follows; 

Risk Ranking Action Action Priority 

Extremely High 
(20 – 25) 

Intolerable risk exposure. Site Manager advised. MD and Operations Manager. Risks are beyond 
effective administrative management and must be avoided by elimination, substitution, isolation or 
engineering control. Continuously monitored. 

Immediate action required. 

High (10 – 19) 
Intolerable risk exposure. Site Manager advised. Risks are beyond effective administrative 
management and must be avoided by elimination, substitution, isolation or engineering control 

Immediate action required. 

Medium (4 – 9) 
Tolerable risk exposure. Moderate risk issues that require interaction by Management and 
Workforce Consultation to control methods of work system design, or construction to reduce the risk 
to levels that are as low as reasonably practical (ALARP). 

Action required as soon as possible 

Low (1 – 3) 

Generally acceptable risk exposure. The work environment and methodology presents minimal risk 
to personnel, the environment or production quality. As a risk control measure, staff should be 
informed that this hazard potential exists. Risk is reduced by using systems of work, with well 
designed and maintained plant and equipment. Risk is ALARP.  

No action required 

 

The controls, risk ratings (inherent and residual), date of assessment and persons assessing the risks are recorded 
on SYS-008B Risk Assessment form and/or Project Risk Registers (as described in Sec 5.4 Risk Assessment).  
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5.8. Control of Risks  

Risk minimisation measures are identified through the risk assessment process. These are considered by the Plant 
Manager/Site Manager. Controls are formulated and applied as described in Sec 0 Process Flowchart above.  

If any aspect of a work practice or workplace does not comply with all statutory requirements, the breach must be 
remedied before work can continue. Risks are to be controlled to the lowest level that is reasonable and practicable 
using the hierarchy of controls (outlined below) to ensure that the residual risk is tolerable, as outlined in Sec 5.7 
Assessment of Risks. 

Risk management controls should be formulated by referring to Codes of Practice, consulting workers including the 
Health and Safety Representative (where exists) who are exposed to the hazard, obtaining advice from external 
specialists and by consulting the relevant government agencies (as necessary). Consultation must be implemented 
during the stage of identifying hazards, assessing the risks and implementing control measures.  Consultation, 
cooperation, and coordination with other duty holders, so far as is reasonably practicable, are also required. 

The ways of controlling risks are ranked from the highest level of protection and reliability to the lowest as shown in 
the following figure. This ranking is known as the hierarchy of risk control.  

 

Risk management practices must always aim to eliminate a hazard, which is the most effective control. If this is not 
reasonably practicable, risk must be minimised by working through the other alternatives in the hierarchy.  

The hierarchy of controls is defined as follows:    

1. Elimination. This is a permanent solution and should be attempted in the first instance.  By eliminating a 
work process, material or equipment item the hazard associated with this item is also eliminated.  

2. Substitution. This control leads to a lower level of risk by substituting a work process, substance or 
equipment with one that is less likely to cause injury, illness or property damage. 

3. Isolation. This involves physically separating the source of harm from people by distance or using barriers.  

4. Engineering controls. These involve structural change to the work environment. This is conducted by 
placing a barrier or by interrupting the transmission path between the worker and the hazard.  This includes 
machine guards, isolation or enclosure of hazards, the use of extraction, ventilation as well as manual 
handling devices. 

5. Administrative controls. These controls reduce or eliminate exposure to the hazard by adherence to 
procedures or instructions.  These controls may include training, reducing the exposure to a hazard by job 
rotation, permit to work systems, or simply involve the use of warning signs.  Administrative controls are 
dependent on appropriate human behaviour for success. 

6. Personal Protective Equipment (PPE). PPE is worn by the worker as a barrier between the hazard and the 
person.  The success of this control is dependent on the protective equipment been worn or being worn 
correctly and should be seen as the last line of defence. 

A control measure to eliminate or minimise risks to health & safety and environment must be maintained and remain:  

Reference: How to Manage Work 
Health and Safety Risks – Code of 
Practice (NSW, Qld) 
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a) fit for purpose, and 

b) suitable for the nature and duration of the work, and 

c) installed, set up and used correctly. 

5.9. Monitoring and Evaluation  

The management of risks is an ongoing activity aimed at continuous improvement.  The performance of the 
integrated (safety, environment, quality) management system (including risk controls) is measured through key 
performance indicators. Performance is to be reported through the monthly plant operations reports and monitored 
through the Management Systems Review Committee meetings. 

The Plant/Site Manager is responsible for agreeing the controls to be implemented to manage hazards and is also 
responsible for ensuring that the identified improvement actions are completed on time (refer to Process Flowchart ).  
Progress with improvement actions will be reviewed by the plant operations/site team at the SHE Committee 
meetings. 

The controls implemented to manage risks are to be regularly reviewed or, if necessary, revised through the 
schedule of planned workplace inspections to ensure its effectiveness. The workplace inspections shall include as a 
minimum a review of all risks identified in the [Plant/Site] Safety Risk and Environmental Aspect Registers (or 
Project Risk Registers), including the update (if required) of the hazard analysis/risk assessments. The review must 
include consultation with workers who are directly affected by a matter relating to work health and safety. Record of 
review of each risk assessment must be maintained.  

The control measure review frequency is based on the inherent risk of the parent hazard, with reviews to be 
undertaken, as a minimum, at the following frequency; 

 Extremely High and High Inherent Risk (risk score 10 – 25) : review annually 

 Medium Inherent Risk (risk score 4 – 9) : review every 2 years 

 Low Inherent Risk (risk score 1 – 3) : review every 3 years 

In addition, Risk Assessments must be reviewed and as necessary revised as follows: 

i. Whenever there is evidence the risk assessment is no longer valid or the control measure does not control 
 the risk it was implemented to control so far as is reasonably practicable,  

ii. Whenever an injury or illness results from exposure to a hazard which the risk assessment relates 

iii. A change is proposed in the place of work or in work practices or procedures to which the risk relates 

iv. After the occurrence of a major accident or near miss 

v. A new relevant hazard or risk is identified 

vi. Whenever there is a request from the Health and Safety Representative to review the risk assessment  

Risk assessments for major accidents involving Schedule 15 chemicals at MHF sites utilise a semi quantitative 
approach for fatality risk rather than the qualitative method utilising the 5 x 5 risk matrix outlined in Sec 5.7 
Assessment of Risks. The risks determined from the qualitative process equate to a risk ranking of Medium (5) –i.e. 
Very Unlikely (1) with Catastrophic (5) consequences.  Reviews of the risk assessments for major accidents detailed 
in the safety case for MHF sites will be undertaken, as a minimum, at the following frequency: 

 90% of the cumulative fatality risk   : review every 2 years 

 Remaining 10% of the cumulative fatality risk  : review every 3 years 

 Full quantative risk review: every 5 years   : review every 5 years 

In addition, the risk assessment for major accidents at MHF’s will be reviewed whenever,  
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i. There is evidence the risk assessment is no longer valid 

ii. A significant change is proposed in the facility, or work practices or procedures to which the risk relates.    

5.10. Consultation 

Consultation with workers, including the HSR, who are directly affected by a matter relating to work health and safety 
should be conducted when identifying hazards and assessing risks to health and safety and also when making 
decisions about ways to eliminate or minimise the risks and resulting control measures to be implemented. 
Consultation, cooperation and coordination with other duty holders, so far as is reasonably practicable, are also 
required. 

5.11. Training 

Appropriate and adequate information, training, and supervision shall be provided to all workers (i.e. SUEZ plant 
technicians, engineers, supervisors etc.) in regards to: 

a) the nature of the work carried out by the worker; 

b) the nature of the risks associated with the work at the time the information, training or instruction is 
provided;  

c) the control measures implemented; 

All SUEZ plant technicians, site engineers and supervisors shall be trained in hazard management. Records of all 
training shall be kept according to F&A-002 (Records & Archives) 

6 .  F O R M S  T O  B E  U S E D  

SYS-008A  Hazard Identification Prompt Checklist 

SYS-008B  Risk Assessment Form  

7 .  S I T E  S P E C I F I C  D O C U M E N T S  T O  B E  D E V E L O P E D  

SYS-008C  DB Project Risk Register 

SYS-008D  [Project/Site] Safety Risk Register   

ENV-003B  [Project/Site] Environmental Aspects Register  
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      RISK RATING 

CONSEQUENCES 
LIKELIHOOD 

(including consideration to the frequency of the activity) 

COMMERCIAL REPUTATION LEGAL ENVIRONMENTAL HEALTH & SAFETY SEVERITY 
Very Likely 

(5) 
Likely 

(4) 
Moderate 

(3) 
Unlikely 

(2) 

Very 
Unlikely 

(1) 

Liquidation 

Forced contract 
termination. 
Curtailment of 
Operations 

Corporate penalty, 
Compensation 
claim, Officer jailed 

Catastrophic pollution 
event, Long term 
environmental 
damage 

Single or multiple 
fatality, permanent 
disability or illness 

Catastrophic (5) 
Ex High 

(25) 
Ex High 

(20) 
High 
(15) 

High 
(10) 

Medium 
(5) 

Significant 
shareholder loss 

Extended adverse 
media, Parliamentary 
enquiry 

Corporate penalty, 
Compensation 
claim, Officer fined 

Major pollution event, 
Long term 
environmental 
damage 

Serious injury or long 
term illness 

High (4) 
Ex High 

(20) 
High 
(16) 

High 
(12) 

Medium 
(8) 

Medium 
(4) 

Major bottom line 
impact, Impact future 
opportunities 

Adverse media 
coverage 

Corporate penalty, 
Compensation claim 

Measureable 
environmental 
damage, Reportable 
to regulators 

Medical treatment with 
days off (LTI) 

Medium (3) 
High 
(15) 

High 
(12) 

Medium 
(9) 

Medium 
(6) 

Low 
(3) 

Exceeds 
contingencies, Minor 
bottom line effect 

Complaint in local 
media 

Third party claim 
less than $50K 

Transient pollution 
event, Not reportable 
to regulators 

Medical treatment with 
no days off 

Minor (2) 
High 
(10) 

Medium 
(8) 

Medium 
(6) 

Medium 
(4) 

Low 
(2) 

Manage within 
contingencies, No 
bottom line effect 

Local public 
complaints, Client 
dissatisfaction 

Insignificant effect 
Insignificant 
environment damage, 
not reportable 

First aid injury – minor 
cuts, bruises, bumps 

Low (1) 
Medium 

(5) 
Medium 

(4) 
Low 
(3) 

Low 
(2) 

Low 
(1) 

 

Likelihood Description Frequency of Occurrence 

Very Likely (5) Event is expected to occur in most circumstances. Impact is occurring now or could occur in within days or weeks 

Likely (4) Event will probably occur in most circumstances Balance of probability will occur or could within weeks to months 

Moderate (3) Event might occur at some time. Could occur within months up to 5 years but a distinct possibility it wont 

Unlikely (2) Event could occur at some time May occur but not anticipated, could occur within 5 to 20 years 

Very Unlikely (1) Event may occur in exceptional circumstances Exceptionally unlikely, may occur as a 20 - 100 year event 
 

Risk Ranking Action Action Priority 

Extremely High (20 – 25) 
Intolerable risk exposure. Site Manager advised. MD and Operations Manager. Risks are beyond effective administrative management and must be avoided by elimination, 
substitution, isolation or engineering control. Continuously monitored. 

Immediate action required. 

High (10 – 19) 
Intolerable risk exposure. Site Manager advised. Risks are beyond effective administrative management and must be avoided by elimination, substitution, isolation or engineering 
control 

Immediate action required. 

Medium (4 – 9) 
Tolerable risk exposure. Moderate risk issues that require interaction by Management and Workforce Consultation to control methods of work system design, or construction to 
reduce the risk to levels that are as low as reasonably practical (ALARP). 

Action required as soon as 
possible 

Low (1 – 3) 
Generally acceptable risk exposure. The work environment and methodology presents minimal risk to personnel, the environment or production quality. As a risk control measure, 
staff should be informed that this hazard potential exists. Risk is reduced by using systems of work, with well designed and maintained plant and equipment. Risk is ALARP.  

No action required 
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22 Key Words 
Water Industry Competition Act 

WICA 

Recycled Water 

Recycled Water Management Plan 

Asset Management Plan 

Kooragang Industrial Water Scheme 

23 Acronyms and Abbreviations 
AGWR   Australian Guidelines for Water Recycling (2006) 

AWTP  Advanced Water Treatment Plant 

BOD  Biological Oxygen Demand 

CCD  Customer Commercial Development 

CCP  Critical Control Point 

CCT   Chlorine Contact Tank 

CIP   Clean in Place  

CMMS  Computerised Maintenance Management System 

Ct  Concentration x contact time (dose of disinfectant) 

DALY  Disability-adjusted life year 

DECC  Department of Environment Climate Change  

DoH  NSW Department of Health 

DWE   Department of Water and Energy 

EC  Electrical Conductivity 

EPA  Environmental Protection Authority  

EPL  Environment Protection Licence  

EPHC   Environment Protection and Heritage Council 

HACCP  Hazard Analysis and Critical Control Point 

HWA  SUEZ Australia 

HWC  SUEZ Corporation 

IOP  Infrastructure Operating Plan 

IPART   Independent Pricing and Regulatory Tribunal 

KIWS   Kooragang Industrial Water Scheme 

KWPL   Kooragang Water Pty Ltd  

LP  Low Pressure  

LRV  Log10 reduction value 

MF  Membrane Filtration  

MLD  Megalitres per day  
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MoU   Memorandum of Understanding 

MSDS   Material Safety Data Sheet 

NATA   National Association of Testing Authorities 

NRMMC  Natural Resource Management Ministerial Council 

NSW   New South Wales 

NTU   Nephelometric Turbidity Units  

NWQMS  National Water Quality Management Strategy 

OH&S   Occupational Health and Safety 

O&M  Operations and Maintenance 

PDT   Pressure Decay Test 

PLC  Programmable Logical Controller 

POEO  Protection of the Environment Operations 

QCP  Quality Control Point 

RO  Reverse Osmosis  

RWMP   Recycled Water Management Plan 

RWQMP  Recycled Water Quality Management Plan 

SCADA  Supervisory Control And Data Acquisition 

SIP   Standard Incident Procedure 

SOP   Standard Operating Procedure 

TDS   Total Dissolved Solids 

TN  Total Nitrogen 

TP  Total Phosphorus 

TRIM  Tower Records Information Management 

TSS  Total Suspended Solids  

UV   Ultraviolet 

WICA  Water Industry Competition Act (NSW) 

WQP  Water Quality Plan (non-potable water) 

WSAA   Water Services Association of Australia 

WWTW  Wastewater Treatment Works 

24 Related Documents 

DOCUMENT NAME REFERENCE NUMBER 

SUEZ WTS Online integrated management system  IMS 

SUEZ WTS Omega Processes which define the higher level group policies, 
processes and associated procedures. 

OMEGA 

Asset Management – Management Systems - Requirements ISO55001: 2014 
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KIWS Asset Criticality Review 20160623-ZAM-V1 

KIWS Renewals Plan 20160628-ZAM-V 

Australian Guidelines for Water Recycling 2006 AGWR 
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1 Plant Overview 

1.1 PLANT LOCATION 
Kooragang Industrial Water Scheme (KIWS) located at lots 807 and 808 Channel Road, Steel River, NSW 
(refer Figure 1). 

 
Figure 1: KIWS Plant Location 

1.2 CATCHMENT AREA 
KIWS accepts secondary treated wastewater from Shortland Wastewater Treatment Works (WWTW). 
Shortland WWTW has four rising mains discharging into the plant, from Shortland, Maryland, Sandgate, 
Stockton and Wallsend Storm Flow. Influent entering the system is primarily residential (domestic) with only 
small commercial flows from retail outlets, hotels and small automotive repair garages (trade waste). The 
Catchment area is shown in Figure 2. 
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Figure 2: Catchment Area 

1.3 GENERAL DISCUSSION  
KIWS is a tertiary treatment plant that provides advanced treatment of effluent for reuse purposes. Recycled 
water from KIWS will be supplied to external consumers as well as for on-site uses. The current Stage 1a of 
the KIWS is designed for a nominal output capacity of 9ML/day. There will be provision in the current Stage 
1a design for a future expansion up to 12 ML/d within the existing footprint. The plant consists of the 
following treatment processes: 

• Chloramine dosing 
• Autostrainers 
• Microfitlration (MF) 
• Reverse Osmosis (RO) 
• Degassing 
• Chlorination 
• Dechlorination (for water discharged to the Hunter River only) 

The site layout is shown in Figure 3. 
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Figure 3: KIWS Site Layout 
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1.4 DESIGN DOCUMENTATION 

Document 

Supplementary Concept Design Report 

Review of Environmental Factors – with Appendix A 

Review of Environmental Factors – with Appendix B 

Review of Environmental Factors – with Appendix C 

Review of Environmental Factors – with Appendix D 

Review of Environmental Factors – with Appendix F 

Review of Environmental Factors – with Appendix G 

1.5 SCHEMATIC DIAGRAM 
Refer to Process Flow Diagram. 

1.6 PROCESS & INSTRUMENTATION DIAGRAMS  
1.6.1 Raw Water Transfer & Treatment System  

Drawing Number Process System 

15270-023 Raw Water Transfer & Treatment System 

15270-024 Pre-treatment – Microfitlration Membrane System 

1.6.2 Microfiltration System 

Drawing Number Process System 

15270-024 Pre-treatment – Microfitlration Membrane System 

15270-025 Pre-Treatment – Microfiltration Membrane System Skid 1 

15270-026 Pre-Treatment – Microfiltration Membrane System Skid 2 

15270-027 Pre-Treatment – Microfiltration Membrane System Skid 3 

15270-028 RO Feed tank and MF Backwash System 

15270-046 MF CIP System 

 

1.6.3 RO System  

Drawing Number Process System 

15270-029 RO Feed System 

15270-030 RO Train 1 Stage 1 Array 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-029.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-030.pdf
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15270-031 RO Train 1 Stage 2 Array 

15270-032 RO Train 1 - Premeate and Concentrate 

15270-033 RO Train 2 Stage 1 Array 

15270-034 RO Train 2 Stage 2 Array 

15270-035 RO Train 2 - Premeate and Concentrate 

15270-036 RO Train 3 Stage 1 Array 

15270-037 RO Train 3 Stage 2 Array 

15270-038 RO Train 3 - Premeate and Concentrate 

15270-039 RO Train 4 Stage 1 Array 

15270-040 RO Train 4 Stage 2 Array 

15270-041 RO Train 4 - Premeate and Concentrate 

15270-042 Combined RO Discharges 

15270-047 RO CIP System 

15270-053 RO Flush Pumps and Service Water 

 

1.6.4 Degassing System 

Drawing Number Process System 

15270-043 Degassing System and CCT Pumps 

 

1.6.5 Chlorination and Product Water System 

Drawing Number Process System 

15270-044 Chlorine Contact Tank and product Water Pumps 

15270-045 Product Water Stabilisation and Transfer 

15270-052 Product Water Pumps 

 

1.6.6 Chemical Neutralisation System  

Drawing Number Process System 

15270-048 Chemical Neutralisation System 

15270-049 Backwash Handling SYstem 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-031.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-032.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-033.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-034.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-035.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-036.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-037.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-038.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-039.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-040.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-041.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-042.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-047.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-053.pdf
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1.6.7 Compressed Air System 

Drawing Number Process System 

15270-050 Compressed Air System 

15170-049 Backwash Handing System 

 

1.6.8 Chemical Dosing System 

Drawing Number Process System 

15270-055 Aqueous Ammonia 32% - Storage and Pumps 

15270-056 Sulphuric Acid 98% - Storage and Pumps 1 

15270-057 Sulphuric Acid 98% - Storage and Pumps 2 

15270-058 Citric Acid 50% - Storage and Pumps 

15270-059 Caustic Soda 30% - Storage and Pumps 1 

15270-060 Caustic Soda 30% - Storage and Pumps 2 

15270-061 Sodium Bisulphate 32% - Storage and Pumps 1 

15270-062 Sodium Bisulphate 32% - Storage and Pumps 2 

15270-063 Antiscalant – Storage and Pumps 

15270-064 RO Cleaning Product – Storage and Pumps 

15270-065 Sodium Hypochlorite 12.5% - Storage and Pumps 1 

15270-066 Sodium Hypochlorite 12.5% - Storage and Pumps 2 

 

1.7 PLANT DESIGN DATA 
Refer to Key Design Parameters in  ACMM. 

2 Licensing & Monitoring  

2.1 ENVIRONMENTAL REGULATORY MONITORING  
Refer Environmental Protection Licence (EPL) 1683 using search function at following link location: 

http://www.epa.nsw.gov.au/prpoeoapp/ViewPOEOLicence.aspx?DOCID=84636&SYSUID=1&LICID=20757 

2.2 EPA LICENSE INFORMATION  
Refer Environmental Protection Licence (EPL) 733 using search function at following link location 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-055.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-056.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-057.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-058.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-059.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-060.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-061.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-062.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-063.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-064.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-065.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/P%20and%20IDs/15270-066.pdf
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http://www.epa.nsw.gov.au/prpoeoapp/ViewPOEOLicence.aspx?DOCID=84636&SYSUID=1&LICID=20757 

3 Process Systems 

3.1 RAW WATER TRANSFER & TREATMENT SYSTEM SCHEMATIC DIAGRAM  
3.1.1 Schematic Diagram 
Refer to Process Flow Diagram. 

3.1.2 Process Description 
Refer to ACMM sections below. 

ACMM 4 – Raw Water Tank and Overflow to Hunter River 

ACMM 6 - Autostrainers 

 

3.1.3 Normal Operation 
Refer to ACMM sections below. 

ACMM 4 – Raw Water Tank and Overflow to Hunter River 

ACMM 6 - Autostrainers 

 

3.1.4 Standard Operating Procedures 

CCP Corrective Actions Shortland WWTW 

 

3.1.5 Control 
Refer to ACMM sections below. 

ACMM 4 – Raw Water Tank and Overflow to Hunter River 

ACMM 6 - Autostrainers 

 

3.1.6 Existing Drawings  
Refer to  HWC Plan Room System. 

3.2 MICROFILTRATION SYSTEM 
3.2.1 Schematic Diagram 
Refer to  Process Flow Diagram. 

3.2.2 Process Description 
Refer to ACMM sections below. 
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ACMM 26 – MF CIP System 

ACMM 5 – MF Feed Pumps 

ACMM 7- Membrane Filtration 

 

3.2.3 Normal Operation  
Refer to ACMM sections below. 

ACMM 26 – MF CIP System 

ACMM 5 – MF Feed Pumps 

ACMM 7- Membrane Filtration 

 

3.2.4 Standard Operating Procedures 

MF Pinning Procedure KIWS-SOP-08 

MF Cartridge Installation Procedure KIWS-SOP-09 

CCP Corrective Actions Microfiltration KIWS-SOP-30 

 

3.2.5 Control  
Refer to ACMM sections below. 

ACMM 26 – MF CIP System 

ACMM 5 – MF Feed Pumps 

ACMM 7- Membrane Filtration 

 
3.2.6 Existing Drawings 
Refer to  HWC Plan Room System. 

3.3 RO SYSTEM 
3.3.1 Schematic Diagram 
 

3.3.2 Process Description 
Refer to ACMM sections below. 

ACMM 8 – RO Feed Tank 

ACMM 9 – RO System 

ACMM 10 – Reverse Osmosis 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/ACMM/ACMM%208%20-%20RO%20Feed%20Tank.pdf
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3.3.3 Normal Operation  
Refer to ACMM sections below. 

ACMM 8 – RO Feed Tank 

ACMM 9 – RO System 

ACMM 10 – Reverse Osmosis 

 

3.3.4 Standard Operating Procedures 

RO CIP Procedure KIWS-SOP-10 

Manual Flushing of an RO Skid from SCADA KIWS-SOP-14 

RO Membrane Removal and Replacement Procedure  

Cartridge Filter Replacement KIWS-SOP-24 

 

CCP Corrective Actions Reverse Osmosis KIWS-SOP-29 

 

3.3.5 Control  
Refer to ACMM sections below. 

ACMM 8 – RO Feed Tank 

ACMM 9 – RO System 

ACMM 10 – Reverse Osmosis 

 

3.3.6 Existing Drawings 
Refer to  HWC Plan Room System. 

3.4 DEGASSING SYSTEM 
3.4.1 Schematic Diagram 
Refer to Process Flow Diagram. 

3.4.2 Process Description 
Refer to ACMM sections below. 

ACMM 11 – Degas Tower 

ACMM 18 – Process Water Pumps 

 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/ACMM/ACMM%2011%20-%20Degas%20Tower.pdf
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3.4.3 Normal Operation  
Refer to ACMM sections below. 

ACMM 11 – Degas Tower 

ACMM 18 – Process Water Pumps 

 

3.4.4 Standard Operating Procedures 

Degas Fan Filter Replacement KIWS-SOP-13 

Degas Tower Inspection KIWS-SOP-25 

 

3.4.5 Control  
Refer to ACMM sections below. 

ACMM 11 – Degas Tower 

ACMM 18 – Process Water Pumps 

 

3.4.6 Existing Drawings 
Refer to  HWC Plan Room System. 

3.5 CHLORINATION AND PRODUCT WATER SYSTEM 
3.5.1 Schematic Diagram 
Refer to  Process Flow Diagram. 

3.5.2 Process Description 
Refer to ACMM sections below. 

ACMM 12 – CCT Feed Pumps 

ACMM 13 – Chlorine Contact Tank (CCT) 

ACMM 14 – Product Water Tank 

ACMM 15 – Product Water Pumps 

 

3.5.3 Normal Operation  
Refer to ACMM sections below. 

ACMM 12 – CCT Feed Pumps 

ACMM 13 – Chlorine Contact Tank (CCT) 

ACMM 14 – Product Water Tank 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/ACMM/ACMM%2011%20-%20Degas%20Tower.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/ACMM/ACMM%2011%20-%20Degas%20Tower.pdf
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ACMM 15 – Product Water Pumps 

 

3.5.4 Standard Operating Procedures 

CCP Corrective Actions Chlorination CT KIWS-SOP-28 

 

3.5.5 Control  
Refer to ACMM sections below. 

ACMM 12 – CCT Feed Pumps 

ACMM 13 – Chlorine Contact Tank (CCT) 

ACMM 14 – Product Water Tank 

ACMM 15 – Product Water Pumps 

 

3.5.6 Existing Drawings 
Refer to  HWC Plan Room System. 

3.6 COMPRESSED AIR SYSTEM  
3.6.1 Schematic Diagram 
Refer to  Process Flow Diagram. 

3.6.2 Process Description 
Refer to ACMM sections below. 

ACMM 30 - Compressors 

 

3.6.3 Normal Operation  
Refer to ACMM sections below. 

ACMM 30 - Compressors 

 

3.6.4 Standard Operating Procedures 

Compressed Air System KIWS-SOP-01 

 

3.6.5 Control  
Refer to ACMM sections below. 

ACMM 30 - Compressors 
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3.6.6 Existing Drawings 
Refer to  HWC Plan Room System. 

3.7 CHEMICAL NEUTRALISATION SYSTEM 
3.7.1 Schematic Diagram 
Refer to  Process Flow Diagram. 

3.7.2 Process Description 
Refer to ACMM sections below. 

ACMM 16 – Neutralisation Handling System 

 

3.7.3 Normal Operation  
Refer to ACMM sections below. 

ACMM 16 – Neutralisation Handling System 

 

3.7.4 Standard Operating Procedures 

Neutralisation Procedure KIWS-SOP-23 

 

3.7.5 Control  
Refer to ACMM sections below. 

ACMM 16 – Neutralisation Handling System 

 

3.7.6 Existing Drawings 
Refer to  HWC Plan Room System. 

3.8 CHEMICAL DOSING SYSTEM  
3.8.1 Schematic Diagram 
Refer to  Process Flow Diagram. 

3.8.2 Process Description 
Refer to ACMM sections below. 

ACMM 19 – Ammonia Dosing System 

ACMM 20 – Citric Acid Dosing System 

ACMM 21 – Antiscalant Dosing System 

ACMM 22 – Caustic Soda Dosing System 
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ACMM 23 – RO Cleaning Product Dosing System 

ACMM 24 – Sodium Bisulphite Dosing System 

ACMM 25 – Sodium Hypochlorite Dosing System 

ACMM 27 – Sulphuric Acid Dosing System 

 

3.8.3 Normal Operation  
Refer to ACMM sections below. 

ACMM 19 – Ammonia Dosing System 

ACMM 20 – Citric Acid Dosing System 

ACMM 21 – Antiscalant Dosing System 

ACMM 22 – Caustic Soda Dosing System 

ACMM 23 – RO Cleaning Product Dosing System 

ACMM 24 – Sodium Bisulphite Dosing System 

ACMM 25 – Sodium Hypochlorite Dosing System 

ACMM 27 – Sulphuric Acid Dosing System 

 

3.8.4 Standard Operating Procedures 

Flushing the Dosing Skids for Maintenance KIWS-SOP-02 

Chemical Deliveries Receival and Handling KIWS-SOP-03 

Draining the Chemical Bund After a Spill KIWS-SOP-04 

Y-Strainer Clean-Out and Replacement KIWS-SOP-05 

Dosing Pump Calibration KIWS-SOP-06 

 

3.8.5 Control  
Refer to ACMM sections below. 

ACMM 19 – Ammonia Dosing System 

ACMM 20 – Citric Acid Dosing System 

ACMM 21 – Antiscalant Dosing System 

ACMM 22 – Caustic Soda Dosing System 
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ACMM 23 – RO Cleaning Product Dosing System 

ACMM 24 – Sodium Bisulphite Dosing System 

ACMM 25 – Sodium Hypochlorite Dosing System 

ACMM 27 – Sulphuric Acid Dosing System 

 

3.8.6 Existing Drawings 
Refer to  HWC Plan Room System. 

3.9 OTHER 
3.9.1 Schematic Diagram 
Refer to  Process Flow Diagram. 

3.9.2 Process Description 
Refer to ACMM sections below. 

ACMM 28 – Service Water Pumps 

ACMM 3 – Emergency Power Operation 

ACMM 29 – Orica Flowmeter and Comms 

 

3.9.3 Normal Operation  
Refer to ACMM sections below. 

ACMM 28 – Service Water Pumps 

ACMM 3 – Emergency Power Operation 

ACMM 29 – Orica Flowmeter and Comms 

 

3.9.4 Standard Operating Procedures 

Daily Duties 

Exercising Valves KIWS-SOP-07 

Plantwise Startup, Shutdown or Reject Shortland Effluent KIWS-SOP-11 

Pump Priming Procedure KIWS-SOP-12 

Turbidity Meter Caplibration and Wiper Replacement KIWS-SOP-18 

Electrical Conductivity Meter Calibration KIWS-SOP-19 

Free Chlorine Analyser Calibration KIWS-SOP-20 
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pH Meter Calibration 

Calibration of Online Ammonia and Monochloramine Meter APA6000 

Onsite Laboratory Free and Total Chlorine Analysis KIWS-SOP-32 

Onsite Laboratory Free Ammonia and Monochloramine Analysis KIWS-SOP-33 & 44 

Onsite Laboratory ORP Analysis KIWS-SOP-34 

Onsite Laboratory Aluminium Analysis 

Onsite Laboratory Hypochlorite Analysis 

Onsite Laboratory Alkalinity Analysis 

Onsite Laboratory Total Nitrogen Analysis 

Sampling for Off-site Laboratory Analysis 

Onsite Laboratory Conductivity KIWS-SOP-40 

Onsite Laboratory Turbidity Measurement KIWS-SOP-43 

Onsite Laboratory pH Measurement KIWS-SOP-41 

Onsite Laboratory Carbon Dioxide Analysis 

Onsite Laboratory Iron Analysis 

Onsite Laboratory Silica Analysis 

Onsite Laboratory Sulphate Analysis 

Onsite Laboratory Total Organic Carbon Analysis 

Onsite Laboratory Total Hardness Analysis 

Onsite Laboratory Total Phosphorus Analysis 

 

3.9.5 Control  
Refer to ACMM sections below. 

ACMM 28 – Service Water Pumps 

ACMM 3 – Emergency Power Operation 

ACMM 29 – Orica Flowmeter and Comms 

 

3.9.6 Existing Drawings 
Refer to  HWC Plan Room System. 
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4 Plant Control System 

4.1 MCC O&M MANUALS 

MCC 

Downer Edi – Switchboard and Panels – Operation and Maintenance Manual 
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4.2 INSTRUMENTATION O&M MANUALS 
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Instrumentation  

Monochloramine Analyser 

HACH APA 6000 –  Installation, Operation and Maintenance Manual 

Pressure/Differential Pressure/Temperature Switch 

Ashcroft B-Series – Operating Instructions 

Pressure/Differential Pressure Gauge 

Ashcroft T5500 –  Operating Instructions 

Diaphragm Pressure Switch 

WIKA MW - Instruction Manual 

Flow Limit Switch 

E+H ATT11 –  Installation and Operation Manual 

Conductivity Sensor 

E+H Condumax - Installation and Operation Manual 

Multi channel Controller 

E+H Liquiline - Installation and Operation Manual 

pH/ORP Sensor Flow Assemble 

E+H Flowfit - Installation and Operation Manual 

DO/pH/ORP Sensor Retractable Assembly 

E+H Cleanfit - Installation and Operation Manual 

ORP Electrode 

E+H Orbisint CPD12D - Installation and Operation Manual 

pH Electrode 

E+H Orbisint CPS11D - Installation and Operation Manual 

Data Cables 

E+H CYK10 - Installation and Operation Manual 

Flow Switch 

E+H Flowphant T - Installation and Operation Manual 

Capacitance Point Level Switch 

E+H Liquicap M - Installation and Operation Manual 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/APA%206000%20Monochloramine%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Ashcroft%20B-Series.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Ashcroft%20T5500.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Wika%20Pressure%20gauge.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20ATT11.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CLS15D.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CM442.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CPA250.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CPA450.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CPD12D.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CPS11D.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CYK10.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20DIT31.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20FT151.pdf
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Pressure/Differential Pressure Transmitter 

E+H Deltabar - Installation and Operation Manual 

Differential Pressure Measurement 

E+H Deltabar S - Installation and Operation Manual 

Electromagnetic Flow Measurement 

E+H Proline Promag 50 - Installation and Operation Manual 

Vortex Flow Measurement 

E+H Proline Prowirl 72 - Installation and Operation Manual 

Temperature Field Transmitter 

E+H iTEMP Hart TMT142 - Installation and Operation Manual 

Modular RTD Assembly 

E+H Omnigrad M TR10 –  Technical Information 

Chlorine Analyser 

HACH CL17 - Installation and Operation Manual 

Turbidity Sensor 

HACH FT660 - Installation and Operation Manual 

Digital Controller 

HACH  sc200 - Installation and Operation Manual 

Refridgerated Sampler 

HACH SD900 - Installation and Operation Manual 

Turbidity Bypass Sensor 

HACH Ultraturbsc - Installation and Operation Manual 

Flow Switch 

Kelso K20 - Installation and Operation Manual 

Magnetic Switches for Level Indicators 

Weka - Installation and Operation Manual 

Pressure Transmitter 

Rosemount - Installation and Operation Manual 

Magnetic Flowmeter Sensor 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20PMD55.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20PMD70.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20Proline%20ProMag%2050.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20Proline%20Prowirl%2072.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20TMT142R.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20TR10.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Hach%20CL17.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Hach%20FT660%20sc.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Hach%20SC200.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Hach%20SD900%20AWRS.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Hach%20ULTRATURB%20sc.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Kelco%20P20.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Magnetic%20Switches%20for%20WEKA%20Visual%20Level%20Indicators.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Rosemount%202088.pdf
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Rosemount 8700 Series - Installation and Operation Manual 

Magnetic Flowmeter Syste 

Rosemount 8732 - Installation and Operation Manual 

Electromagnetic Flowmeter 

Siemens Sitrans F - Installation and Operation Manual 

SFC Measuring and Control System 

Siemens – Operating Manual 

Flowmeter 

Stubbe –  Technical information 

Limit Reed Switch 

Stubbe –  Technical information 

Differential Pressure Transmitter 

Vega Vegadif 65 –  Operating Instructions 

Pressure Transmitter 

Vega Vegabar 52 –  Operating Instructions 

Ultrasonic Level Sensor 

Vega Vegason 61 – Operating Instructions 

Magnetic Level Indicator 

Weka –  Operation and Mainenance Manual 

Pressure Guage 

Wika – Operating Instructions 

5 Maintenance Schedule 

5.1 ASSET DATA 
Raw asset data spreadsheet to be uploaded and linked to Ellipse by HWC 

Raw asset data spreadsheet 

5.2 PLANT TECHNICAL DATA\ 
Refer section 5.1 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Rosemount%208711.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Rosemount%208732.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Siemens%20MAG_5000-6000.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Siemens%20WT%20mesuring%2Bcontrol%20system.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Stubbe%20DFM185.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Stubbe%20ZE951.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/VEGA%20-%20DF65.PDF
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Vega%20BR52.PDF
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Vega%20SN61.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Weka%20Level%20Indicator.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Wika%20Pressure%20gauge.pdf
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5.3 MAINTENANCE SCHEDULE 
Refer section 5.1 

5.4 VENDOR MANUALS 
5.4.1 Raw Water Transfer & Treatment System 

Raw Water Transfer & Treatment System 

Autostrainers 

Amiad Automatic Filters –  Installation, Operation and Maintenance Manual 

 

5.4.2 Microfiltration System 

Microfiltration System 

MF Skids and Membranes 

P all Aria 8 ”  - Operation and Maintenance Manual 

CIP Heater 

GASCO CIP Heater – Installation, Operation and Maintenance Manual 

Feed Pumps 

KSB Sewatc –  Installation and Operaing Manual 

Backwash Pumps 

KSB - Operation and Maintenance Manual 
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5.4.3 Reverse Osmosis System 

Reverse Osmosis System 

RO Skids and Membranes 

GE RO System - Operation and Maintenance Manual 

GE RO Skid Solenoid Control Panel – Operation and Maintenance Manual 

CIP Header 

GASCO CIP Heater – Installation, Operation and Maintenance Manual 

CIP Cartridge Filter 

Pall – Operation and Maintenance Manual 

HP RO Feed Pumps 

KSB Multitec-RO – Installation and Operating Manual 

LO RO Feed  

KSB –  Installation and Operating Manual 

Gantry Crane – HP Pump Room 

KITP 267 –  Installation, Operation and Maintenance Manual 

CIP Pumps 

KSB –  Installation and Operating Manual 

Flush Pump - Diesel 

KSB –  Installation and Operating Manual 

Flush Pump - Electric 

KSB –  Installation and Operating Manual 

 
5.4.4 Compressed Air System  

Compressed Air System 

Air Filter 

Conquest –  Installation, Operation and Maintenance Manual 

Air Compressor 

Ingersoll Rand –  Installation, Operation and Maintenance Manual 

Air Dryer 

Jemaco –  Installation, Operation and Maintenance Manual 
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5.4.5 Degassing System 

Degassing System 

Fan 

Aerovent –  Installation, Operation and Maintenance Manual 

Tank 

CleanTeQ - Operation and Maintenance Manual 

 

5.4.6 Chlorination and Product Water System 

Chlorination and Product Water System 

CCT Feed Pump 

KSB - Operation and Maintenance Manual 

Process Water Pump 

KSB - Operation and Maintenance Manual 

 

5.4.7 Chemical Neutralisation System 

Chemical Neutralisation System 

Neutralisation Pump 

KSB - Operation and Maintenance Manual 

 

5.4.8 Backwash Handling System 

Backwash Handling System 

Backwash Handling Pump 

KSB Amarex N - Operation and Maintenance Manual 
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5.4.9 Chemical Dosing System 

Chemical Dosing System 

Storage Tanks 

Chemstore – Installation, Operation and Maintenance Manual 

Dosing Pumos 

Grundfos – Installation, Operation and Maintenance Manual 

Inline Mixers 

Mixtec – Installation, Operation and Maintenance Manual 

Chemical Dosing Skids 

Grundfos Antiscalant Dosing Skid –  Installation, Operation and Maintenance Manual 

Grundfos Aqueous Ammonia Dosing Skid – Installation, Operation and Maintenance Manual 

Grundfos Caustic Soda Dosing Skid –  Installation, Operation and Maintenance Manual 

Grundfos Citric Acid Dosing Skid –  Installation, Operation and Maintenance Manual 

Grundfos RO Cleaning Chemical Dosing Skid – Installation, Operation and Maintenance Manual 

Grundfos Sodium Bisulphite Dosing Skid –  Installation, Operation and Maintenance Manual 

Grundfos Sodium Hypochlorite Dosing Skid –  Installation, Operation and Maintenance Manual 

 

5.4.10 Valves 

Vavles 

HMA Butterfly valve –  Installation, Operation and Maintenance Manual 

Rotork IQ Intelligent Actuator – Installation, Operation and Maintenance Manual 

Skilmatic Actuator –  Installation, Operation and Maintenance Manual 

Swing-Flex Check Valve –  Installation, Operation and Maintenance Manual 

Val-Matic Cam-Centric Plug Valve –  Installation, Operation and Maintenance Manual 

Rotork IQ20 Actuator –  Installation and Maintenance Manual 

Festo – MS6-LR –  Pressure Regulator Operating Instructions 

Festo – MS12-LR – Pressure Regulator Operating Instructions 

GF Electric Actuator –  EA11 –  Instruction Manual 

Rotork Skilmatic Intelligent Actuators SI Pro - Installation and Maintenance 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Chemical%20Dosing%20Systems/Caustic%20Soda%20Dosing%20SKid%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Chemical%20Dosing%20Systems/Citric%20Acid%20Dosing%20SKid%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Chemical%20Dosing%20Systems/RO%20Cleaning%20Dosing%20SKid%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Chemical%20Dosing%20Systems/Sodium%20Bisulphite%20Dosing%20SKid%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Chemical%20Dosing%20Systems/Sodium%20Hypochlorite%20Dosing%20SKid%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Valves/Butterfly%20Valves%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Valves/Rotork%20IQ%20Intelligent%20Quarter-turn%20Electric%20Valve%20Actuators%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Valves/Skilmatic%20Intelligent%20Quarter-turn%20Electro-hydraulic%20Valve%20Actuators%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Valves/Swing-Flex%20Check%20Valve%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Valves/Val-Matic%20Can-Centric%20Plug%20Valve%20IOM.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Valves/Rotork%20IQT2000%20Actuator%20manual.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Valves/Festo%20-%20MS6-LR%20-%20Pressure%20Regulator%20-%20Operating%20Instructions.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Valves/Festo%20-%20MS12-LR%20-%20Pressure%20Regulator%20-%20Operating%20Instructions.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Valves/GF%20Electric%20Actuator%20Type%20EA11%20Instruction%20Manual.pdf
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5.4.11 Instrumentation  
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Instrumentation 

Monochloramine Analyser 

HACH APA 6000 –  Installation, Operation and Maintenance Manual 

Pressure/Differential Pressure/Temperature Switch 

Ashcroft B-Series – Operating Instructions 

Pressure/Differential Pressure Gauge 

Ashcroft T5500 –  Operating Instructions 

Diaphragm Pressure Switch 

WIKA MW - Instruction Manual 

Flow Limit Switch 

E+H ATT11 –  Installation and Operation Manual 

Conductivity Sensor 

E+H Condumax - Installation and Operation Manual 

Multi channel Controller 

E+H Liquiline - Installation and Operation Manual 

pH/ORP Sensor Flow Assemble 

E+H Flowfit - Installation and Operation Manual 

DO/pH/ORP Sensor Retractable Assembly 

E+H Cleanfit - Installation and Operation Manual 

ORP Electrode 

E+H Orbisint CPD12D - Installation and Operation Manual 

pH Electrode 

E+H Orbisint CPS11D - Installation and Operation Manual 

Data Cables 

E+H CYK10 - Installation and Operation Manual 

Flow Switch 

E+H Flowphant T - Installation and Operation Manual 

Capacitance Point Level Switch 

E+H Liquicap M - Installation and Operation Manual 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/Wika%20Pressure%20gauge.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20ATT11.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CLS15D.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CM442.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CPA250.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CPA450.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CPD12D.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CPS11D.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20CYK10.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20DIT31.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20FT151.pdf
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Pressure/Differential Pressure Transmitter 

E+H Deltabar - Installation and Operation Manual 

Differential Pressure Measurement 

E+H Deltabar S - Installation and Operation Manual 

Electromagnetic Flow Measurement 

E+H Proline Promag 50 - Installation and Operation Manual 

Vortex Flow Measurement 

E+H Proline Prowirl 72 - Installation and Operation Manual 

Temperature Field Transmitter 

E+H iTEMP Hart TMT142 - Installation and Operation Manual 

Modular RTD Assembly 

E+H Omnigrad M TR10 –  Technical Information 

Chlorine Analyser 

HACH CL17 - Installation and Operation Manual 

Turbidity Sensor 

HACH FT660 - Installation and Operation Manual 

Digital Controller 

HACH  sc200 - Installation and Operation Manual 

Refridgerated Sampler 

HACH SD900 - Installation and Operation Manual 

Turbidity Bypass Sensor 

HACH Ultraturbsc - Installation and Operation Manual 

Flow Switch 

Kelso K20 - Installation and Operation Manual 

Magnetic Switches for Level Indicators 

Weka - Installation and Operation Manual 

Pressure Transmitter 

Rosemount - Installation and Operation Manual 

Magnetic Flowmeter Sensor 

http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Instrumentation/E%2BH%20PMD55.pdf
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Rosemount 8700 Series - Installation and Operation Manual 

Magnetic Flowmeter Syste 

Rosemount 8732 - Installation and Operation Manual 

Electromagnetic Flowmeter 

Siemens Sitrans F - Installation and Operation Manual 

SFC Measuring and Control System 

Siemens – Operating Manual 

Flowmeter 

Stubbe –  Technical information 

Limit Reed Switch 

Stubbe –  Technical information 

Differential Pressure Transmitter 

Vega Vegadif 65 –  Operating Instructions 

Pressure Transmitter 

Vega Vegabar 52 –  Operating Instructions 

Ultrasonic Level Sensor 

Vega Vegason 61 – Operating Instructions 

Magnetic Level Indicator 

Weka –  Operation and Mainenance Manual 

Pressure Guage 

Wika – Operating Instructions 
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5.4.12 Site Utilities 

Site Utilities 

Education Annex Air Conditioning 

Operation and Maintenance Manual 

Air Conditioner 

Daikin – Operation Manual 

Hot Water System 

Kelvinator –  User Manual 

Gantry Crane – Main Building 

TP 267 –  Installation, Operation and Maintenance Manual 
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Executive Summary 
Hunter Water Corporation (Hunter Water) proposes to develop the Kooragang Industrial Water 
Scheme (KIWS) to provide high quality, low salinity recycled water to industrial users.  Hunter 
Water plans to divert 12.6 megalitres per day (ML/day) of effluent from Shortland Wastewater 
Treatment Works (WWTW), which normally discharges to the Hunter River estuary, for further 
treatment at an Industrial Water Plant (IWP) before distribution to customers.  The IWP would be 
located in the Steel River Industrial Area and would use membrane filtration (MF/UF) pre-
treatment and reverse osmosis (RO) to produce industrial quality recycled water.  The reject water 
from the membrane pre-treatment stage would be returned to Shortland WWTW. Reject water from 
the reverse osmosis treatment stage would be discharged from the IWP to the Burwood Beach 
wastewater system the majority of the time and to the Hunter River estuary in extreme wet weather 
events. 

This Review of Environmental Factors (REF) was prepared to detail the justification for the project 
and the options considered for developing the KIWS; the statutory and legal requirements to carry 
out the KIWS; consultation with key stakeholders; and a detailed environmental impact assessment 
on all aspects of the construction and operation of the KIWS.  Mitigation measures are also 
outlined to offset adverse effects.  The following outlines the conclusions made about each 
environmental factor affected by the construction and operation of the KIWS: 

Topography, Geology and Soils 

The proposed development is predominantly located in areas that have been reclaimed from the 
Hunter River estuary.  Often fill with unknown characteristics has been used to reclaim areas in 
Newcastle and therefore the contamination status of areas affected by the development was 
assessed.  It was found that in most areas contaminants levels in the soils were below the relevant 
guidelines however, TPH, chromium, lead and benzopyrene concentrations marginally above the 
guidelines were found at some borehole locations.  Disposal of the soil from these locations would 
be at an appropriately licensed waste facility.  The design and construction of the pipeline in 
Stevenson Park (a remediated landfill) will be undertaken in consultation with Newcastle City 
Council to ensure that remediation measures are not comprised. 

Groundwater was observed at depths of 5.5 and 6.5 meters on the IWP site (RCA 2008), however it 
is unlikely that groundwater will be encountered during shallow excavations associated with the 
construction of the IWP. 

No free groundwater was encountered along any of the proposed pipeline routes, however wet soil 
was observed in 16 borehole sites by Coffey (2009) and two borehole sites by RCA (2008) at a 
depth of 0.75 and 2.5 metres below the ground’s surface.  As wet soil is an indicator of proximal 
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groundwater tables the construction of all the pipelines will therefore need to consider shallow and 
potentially fluctuating groundwater levels, especially as 1.5 m deep excavations are required for the 
installation of the pipelines. 

Mitigation measures during the construction phase of the development have been identified to 
avoid further detriments to human health and contamination of the surrounding natural 
environment. There are also further mitigation measures in place for construction activities in the 
vicinity of the Hunter River. 

Water Quality  

Construction of the KIWS would require the disturbance of soils, which may result in impacts on 
water quality after rainfall due to sediment-laden runoff from construction areas.  A Soil and Water 
Management Plan complying with appropriate guidelines would be prepared and implemented. 

The major potential impact on water quality from the KIWS would be during operation.  The RO 
reject water would contain most of the dissolved pollutants in the effluent from Shortland WWTW 
in a concentrated form and therefore the disposal of this waste stream has the largest potential 
impact.  In most weather conditions, the RO reject water would be discharged into the Burwood 
Beach wastewater system, where it would eventually be discharged into the Pacific Ocean. In 
extreme wet weather, the RO reject water would be discharged into Hunter River estuary as there 
would be insufficient capacity in the Burwood Beach wastewater system to receive the flows 
because of infiltration and inflow of stormwater into the system. When Shortland WWTW 
produces greater than 12 ML/day of effluent (generally in wet weather), the excess would be 
discharged into the Hunter River estuary. Based on projected population growth in the Shortland 
wastewater catchment, this would only be expected to occur in wet weather until at least 2040, as 
in dry weather effluent produced from Shortland WWTW will match KIWS requirements. There 
may, however, be periods during commissioning and maintenance of KIWS when all effluent 
produced by Shortland WWTW is discharged in the Hunter River estuary. 

Loads of pollutants discharged in the Hunter River estuary and Pacific Ocean were calculated, and 
modelling of the Hunter River estuary discharge was undertaken to estimate the impact of the 
scheme.  Also the future conditions, where the catchment of Shortland WWTW wastewater system 
was fully developed, were assessed. 

Overall, there would be significant reduction in the loads of pollutants discharged into the Hunter 
River estuary, with a 39% reduction in nitrogen loads and a 51% reduction in phosphorus loads in 
an average rainfall year and full development of catchment.  The loads of all pollutants would be 
below the current estuarine EPL load limits.  For Burwood Beach, the load of pollutants discharged 
would remain below ocean EPL load limits, with the exception of nitrogen.  Due to predicted 
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growth in the catchment, wastewater system upgrade works to reduce overflows and the discharge 
of RO reject water from KIWS, the nitrogen load limits for Burwood Beach may be exceeded 
before 2020.  Hunter Water is currently undertaking a Marine Environmental Assessment Program 
and reviewing treatment options for Burwood Beach WWTW to determine if and what upgrades 
are required to ensure that the impacts of Burwood Beach WWTW discharge are acceptable. 

Modelling of the discharge of RO reject water in wet weather into the Hunter River estuary was 
undertaken.  The modelling indicated that there would be a decrease in the levels of most nutrients 
at all sites, however, generally the decrease would be small and would have minor or negligible 
impacts. 

Modelling of key toxicants during worst case RO reject water discharge in dry weather indicate 
that the increase in toxicant levels would be minor and are unlikely to have any impact. 

More testing of RO reject water once the final design is completed would be needed to determine 
any other potential toxicity issues associated with chemicals used in the treatment process. 

Aquatic Ecology 

The aquatic ecology of the potentially impacted areas contains many important flora and fauna 
species including threatened species and ecologically important habitats such as seagrasses, salt 
marshes and mangroves.  However, in the Hunter River estuary especially, there are significant 
pressures on the ecological health of aquatic communities due to land reclamation, stormwater 
runoff, point source pollution discharges, fishing, shipping and catchment development.   

The main potential impact on aquatic ecology from the KIWS is from changes in water quality due 
the disposal of the RO reject water.  As noted in the Section 5.2.3, there would be a significant 
reduction in the load of pollutants discharged into the Hunter River estuary.  Although there may 
be no measureable improvement in the health of the aquatic environment in the Hunter River 
estuary because other sources of impact are likely to be more significant, the KIWS would result in 
less potential for impacts compared with the existing situation. 

At Burwood Beach, the pollutant loads would remain similar and would be below the current EPL 
load limits, except for nitrogen – and this is being addressed through the Marine Environmental 
Assessment Program and a review of treatment options.  Therefore apart from potential impacts 
from increased nitrogen discharge, aquatic ecological impacts would not be greater that already 
assessed for relevant development and licensing approvals. 
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Terrestrial Ecology 

The study area has been highly modified by industrial and urban development and consequently 
there are only small areas of remnant vegetation remaining. One EEC (Coastal Saltmarsh) was 
identified as being potentially impacted by the Recycled Water Pipeline however it is isolated and 
small and has already been disturbed.  With the careful location of the pipeline, further disturbance 
of this EEC would be avoided.  No threatened flora, fauna and or migratory birds or their potential 
habitat would be impacted by the KIWS.  

Cultural Heritage 

The cultural heritage assessment found that there is only one remnant historic garden potentially 
impacted by the proposed development.  This historic garden is separated from the proposed 
pipeline by a retaining wall and therefore no mitigation is required.  Only one registered indigenous 
heritage site within 100 meters of the proposed pipeline was identified and this site has already 
been destroyed by the construction of the Tourle Street Bridge.  Overall the KIWS does not pose 
any risk to the heritage. 

Noise and Vibration 

The majority of noise and vibration impacts would occur during construction of the KIWS.  It was 
predicted that there would be exceedances of noise level objectives at times during the construction 
of the pipelines, however, these noise impacts would be temporary and mitigated by the intervening 
terrain and other noise sources e.g. major roads.  Mitigation measures would be implemented to 
offset the adverse impacts of noise on the surrounding environment during construction. 

Overall, the noise impacts from the operation of the KIWS would be minimal.  Noise modelling 
indicates that the IWP and associated infrastructure would comply with the individual noise 
allotments specified in the Steel River Strategic Impact Assessment Study and the overall noise 
limits from Industrial Noise Policy.  Consequently the KIWS would be largely inaudible at the 
nearest sensitive receivers. 

Air Quality 

It was found that during construction disturbed soils may result in the generation of dust, especially 
in windy conditions.  However, by ensuring that mitigation measures are followed during and after 
the construction there would be no significant impacts on the surrounding environment.  There 
would be no air quality issues with the operation of the KIWS.  
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Energy and Greenhouse 

The main impact on Hunter Water’s greenhouse gas emissions would be from the operation of the 
IWP.  Allowing for a 30 % contingency in expected electricity use, operation of the proposed plant 
would increase Hunter Water’s existing GHG emissions by 7% (i.e. an additional 5153.5 tCO2-e 
per year).  Hunter Water would either purchase renewable energy or carbon offsets to fully mitigate 
the impact of the increased greenhouse generation from the operation of the KIWS. Emissions 
would also be reduced through energy efficient building design and equipment selection.  The 
MF/RO process is considered to be the most energy efficient and environmentally sustainable 
option for generating high quality water for the identified customers.  Additionally, the proposal 
would avoid greenhouse gas emissions generated by the supply of 9 ML/day of potable water (ie 
treatment and pumping energy use).  

Soil Contamination and Waste 

Small volumes of waste may be generated during the construction and operation of the KIWS.  
Where possible waste would be minimised, recycled or reused.  Waste requiring disposal would be 
classified using the OEH Waste Classification Guidelines before being disposed of at an 
appropriately licensed facility. 

Traffic and Access 

The main impacts on traffic and access would be caused by activities associated with the 
construction of the pipelines especially as some pipelines would cross major arterial roads.  Where 
pipeline crossings of major roads are proposed, underboring would be used to minimise traffic 
impacts.  Other impacts caused during construction are temporary in nature and include increases 
in road traffic, road lane closures, disruption of pedestrian pathways, and loss of or disruption to 
property access.  

Activities involved with the operation of the IWP and pipelines, including inspections and 
maintenance, would cause minimal disturbance to traffic and access.  The IWP would only 
generate four additional trucks movement every week for chemical deliveries and approximately 
three additional light vehicle movements per day for operation and maintenance. 

Mitigation measures would be implemented to minimise the impact of the proposed development 
on traffic and access during the construction including preparation and implementation of traffic 
management plans, consulting with property owners and the public on access being blocked or road 
closures in advance, and working with the Roads and Traffic Authority (RTA) and Newcastle City 
Council (NCC) on the design and construction planning. 
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Hazardous Chemical and Dangerous Goods 

An assessment using the SEPP 33 Guidelines was used to identify potential hazards during the 
operation of the KIWS. The production of industrial water at the IWP would require the use of 
chemicals, primarily to keep the membranes clean and operating efficiently.  All of the chemicals 
used at the IWP are either Class 8 or not classified as dangerous goods and thus do not pose a 
major risk to explosion or fire.  The volumes of chemicals stored would be below the SEPP33 
screening level threshold and would be stored in facilities complying with Australian standards. 

Human Health 

The use of recycled water may pose a potential health risk to the users in the customers’ facilities.  
The main human health risk associated with the non-drinking use of recycled water is from the 
presence of residual pathogens after treatment.  An exposure and treatment risk assessment was 
undertaken to determine whether the proposed uses and treatment processes reduced the pathogens 
levels in the recycled water to acceptable levels.  The risk assessment process was based upon 
National Guidelines for Water Recycling: Managing Health and Environmental Risks (2006).  The 
risk assessment found the treatment process was sufficient to reduce the risk (based on its intended 
uses) to acceptable levels for indictor and persistent pathogens.  Further validation of the treatment 
process is required once the scheme becomes operational. 

Conclusion 

Overall the construction and operation of the KIWS would not result in any significant long term 
environmental impacts on the cultural and natural environment.  There may be some short term 
adverse effects from noise, dust, disturbance of soils and traffic impacts, however, these can be 
minimised through design, construction planning and standard construction management measures. 

The impacts from the operation of the KIWS would mostly be negligible with environmental 
aspects such as noise, traffic, waste, terrestrial flora and fauna, air quality and soils largely 
unaffected.  The main negative impact would be from the production of greenhouse gases from the 
electricity used to produce the industrial water – however these would be offset through the 
purchase of renewable energy or carbon offsets.  However, operation of the KIWS would have 
some positive environmental benefits including: 

 Saving up to 9ML/day of potable water; and  

 Significant reduction in the load of pollutants discharged into the Hunter River estuary. 
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1. Introduction 
1.1. Overview 

Hunter Water Corporation (Hunter Water) proposes to develop the Kooragang Industrial Water 
Scheme (KIWS) to provide high quality, low salinity recycled water to industrial users.  Hunter 
Water has identified several large industrial customers in the Kooragang Island and Mayfield 
industrial areas as potential users of the high quality recycled water to substitute for the use of 
potable water. 

Hunter Water plans to divert approximately 12.6 megalitres per day (ML/day) of effluent from 
Shortland Wastewater Treatment Works (WWTW), which is normally discharged to the Hunter 
River estuary, for further treatment at an Industrial Water Plant (IWP) before distribution to 
customers.  To provide sufficient effluent from Shortland WWTW to meet the required industrial 
water flows for the scheme, it is proposed to divert up to 7 ML/day of untreated wastewater from 
the Burwood Beach wastewater system to Shortland WWTW. The IWP would be located in the 
Steel River Industrial Area and would use membrane filtration (MF/UF) pre-treatment and reverse 
osmosis (RO) to produce industrial quality recycled water.  The reject water from the membrane 
pre-treatment stage would be returned to Shortland WWTW. Reject water from the reverse osmosis 
treatment stage would be discharged from the IWP to the Burwood Beach wastewater system the 
majority of the time.  In extreme wet weather events, RO reject water would be discharged into the 
Hunter River estuary.  An 8 km pipeline from the IWP to customers on Kooragang Island would be 
constructed to supply 9 ML/day of industrial recycled water. 

In addition, Hunter Water plans to undertake a minor upgrade of Shortland WWTW as a separate 
project.  The environmental impacts of the Shortland WWTW upgrade are assessed in a separate 
Review of Environmental Factors (REF). 

Sinclair Knight Merz (SKM) has prepared this REF for the proposed KIWS on behalf of Hunter 
Water.  The Concept Design has been undertaken by Hunter Water Australia (HWA) concurrently 
with the REF to ensure that environmental requirements have been considered and incorporated 
during the design phase. 

1.2. Purpose of this Report 

The purpose of the REF is to fully assess the impacts of the proposed works and to determine 
whether or not the proposed works are likely to have a significant impact on the environment.  This 
REF describes the scope of the proposed works, the requirements for the works under State and 
Commonwealth environmental legislation, and the environmental safeguards that would be 
implemented in conjunction with the works. 
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This REF has been prepared to satisfy Hunter Water’s requirements for environmental assessment 
under Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A Act).   

1.3. Report Structure 

The REF is structured as follows: 

 Executive Summary – overview of the project and summary of the REF findings; 

 Introduction – introduces the REF and project; 

 Description of the Proposal – provides a justification for the project, a discussion of the 
options considered in developing the scheme, and a detailed description of construction and 
ongoing operation of the KIWS; 

 Statutory Context – provides information on the statutory, legislative and policy requirements 
for the project; 

 Stakeholder Consultation – description and outcomes of the consultation process; 

 Environmental Impact Assessment – contains detailed environmental impact assessment on all 
aspects of the construction and operation of the KIWS.  Proposed environmental management 
measures are also provided in this section; 

 Summary of Proposed Safeguards – outlines the environmental management requirements for 
the construction and operation of the scheme; and 

 Conclusion – presents the outcomes of the REF and summarises the overall impacts of the 
KIWS. 
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2. Description of the Project 
2.1. Location and Study Area 

The KIWS would be located in the City of Newcastle local government area (LGA).  The main 
components of the scheme are: 

 An Industrial Water Plant (IWP) - located in the Steel River Industrial Area in Mayfield; 

 a pipeline providing effluent for feedwater for the IWP - between the existing Shortland 
WWTW discharge pipeline and the IWP; 

 two pipelines for RO reject water discharge - between the IWP and the existing Shortland 
WWTW discharge pipeline and between the IWP and the Burwood Beach wastewater system 
in Mayfield; 

 a recycled water delivery pipeline - between the IWP and customers on Kooragang Island; and   

 a pipeline for diverting up to 7 ML/day of wastewater from the Burwood Beach wastewater 
system to Shortland WWTW.   

Predominant land use in this area includes port and industrial uses as well as significant areas of 
undeveloped land.  Residential areas are located south of the IWP site (see Figure 2-1). 

2.2. Existing Operations 

There are currently no industrial recycled water schemes operated by Hunter Water in Newcastle.  
The KIWS and associated infrastructure would be new facilities. Shortland WWTW is located 
approximately 3.5 km west of the proposed site of the IWP and collects and treats wastewater from 
the communities of Sandgate, Shortland, Birmingham Gardens and Maryland.  It also: 

 Receives sewage diverted from the decommissioned Stockton WWTW and Minmi WWTW, 
from the University of Newcastle and Saint Joseph's Nursing Home at Sandgate; and 

 Collects industrial sewage from parts of Kooragang Island, the Steel River Project and other 
industrial sources. 

Shortland WWTW currently treats about 5 to 6 ML/day of wastewater to a secondary level and 
discharges the effluent into south arm of Hunter River estuary at the Australian Rail and Track 
Corporation (ARTC) Rail bridge at Sandgate.  The pipeline from Shortland WWTW to its Hunter 
River estuary discharge location passes only 750 m from the proposed site of the IWP.  
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To provide 12.6 ML/day of effluent to the IWP (to produce 9 ML/day of industrial recycled water), 
up to 7 ML/day of wastewater would need to be transferred from the adjacent Burwood Beach 
wastewater system to Shortland WWTW via a new rising main to provide a total of 12.6 ML/day of 
treated wastewater for the IWP. Also, a minor upgrade of Shortland WWTW would be required. A 
description of the required upgrade at Shortland WWTW and the associated environmental impacts 
are contained in Shortland WWTW Upgrade – Review of Environmental Factors (SKM 2009).  

Table 2-1 and Table 2-2 summarise the existing effluent quality data for Shortland WWTW.   

 Table 2-1: Summary of Effluent Quality Data from Shortland WWTW (January 2003 to 
October 2006) 

Assessable Pollutant Units No. 
Samples 

Average Min Max 

Biochemical Oxygen Demand (BOD) mg/L 145 3 2 21 
Chemical Oxygen Demand (COD) mg/L 36 39 8 72 
Non-Filterable Residue (NFR) mg/L 198 7 1 102 
Ammonia mg/L 104 0.7 <0.1 16.3 
Nitrate mg/L 104 5.4 0.1 9.5 
Total Kjeldahl Nitrogen (TKN) mg/L 104 2.2 0.6 14.3 
Total Phosphorus (TP) mg/L 104 4.1 0.1 10.8 
Total Dissolved Solids (TDS) mg/L 94 430 280 570 
Alkalinity mg/L 212 94 26 150 

 

 Table 2-2: Concentration of Metals in Effluent from Shortland WWTW 

Metal Average Effluent Concentration (ug/L) 
Cadmium 0.001 

Chromium 1.3 

Copper 7.7 

Mercury 0.001 

Lead 0.63 

Selenium 0.067 

Zinc 79 

 

Shortland WWTW is subject to conditions specified in Environment Protection Licence (EPL) 
No.1683 issued by the Environment Protection Authority (EPA) under Section 55 of the Protection 
of the Environment Operations Act 1997.  Concentration limits are specified in Clause L3 of the 
Licence and are summarised in Table 2-3. 

 
 



Review of Environmental Factors 

SINCLAIR KNIGHT MERZ       
 
 
 PAGE 23 

 Table 2-3: Shortland WWTW Licence Concentration Limits 
Pollutant Unit 50 %ile 90 %ile 100 %ile 

pH pH - - 6.5 – 8.5 
Total Suspended Solids mg/L 40 80 100 
Biochemical Oxygen Demand mg/L 25 60 80 

 
Load limits are also specified in Clause L2.2 of the Licence (refer EPL No. 1683). 

Burwood Beach WWTW collects and treats wastewater from the Newcastle City area and 
surrounding suburbs – taking in an area bounded approximately by Dudley, Charlestown, Wallsend 
and Mayfield.  It currently treats about 48 to 50 ML/day of wastewater via high rate secondary 
treatment processes.  Effluent is discharged via an extended ocean outfall into the Pacific Ocean.  
Biosolids are also discharged to the ocean via a separate pipeline and diffusers. Burwood Beach 
WWTW is included in EPL No. 1683, with Shortland WWTW.  

The sewer network which eventually drains to Burwood Beach WWTW extends to within 200m of 
the proposed IWP.  As Burwood Beach WWTW discharges off-shore, the receiving environment is 
well mixed, saline and has significant capacity for dilution.  Therefore one of the options 
investigated for the disposal of reject water from the IWP is into the Burwood Beach wastewater 
system – where it would be treated at Burwood Beach WWTW before being discharged off-shore.  
Also as discussed above, up to 7 ML/day of untreated wastewater would need to be diverted from 
another section of the Burwood Beach wastewater system to Shortland WWTW to provide the 
necessary volume of water for the IWP. 

2.3. Objectives of the Proposal 

The overall objectives of the proposed KIWS are to: 

 Provide high quality recycled water that meets industrial users’ requirements; 

 Substitute recycled water for potable water uses; 

 Maximise the use of existing Hunter Water resources and infrastructure; and 

 Maximise the environmental benefits of the proposal while minimising the environmental 
impacts to acceptable levels. 
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2.4. Need for the Proposal 

The need for the KIWS includes:  

 Environmental factors and growing population trends in the Lower Hunter area;  

 Hunter Water’s commitment to meet the water security needs of a growing population and to 
manage drought;  

 Hunter Water’s objective to optimise water recycling opportunities; and  

 The economic benefits for industrial water customers in the Kooragang industrial area. 
 

2.4.1. Water Security 

The Operating Licence issued by the NSW Government requires Hunter Water to have in place an 
Integrated Water Resources Plan that responds to the water needs of its area of operations.  

The Lower Hunter is the sixth largest urban area in Australia and one of the State's major centres of 
economic activity. Water supply in the lower Hunter is vulnerable to drought – the dams of the 
Lower Hunter fill quickly but they empty quickly as well. Water levels in the Lower Hunter dams 
drop faster than most other major Australian urban centres during drought because they are shallow 
and have high evaporation rates. The population is also expected to continue to grow as people are 
attracted by the Lower Hunter lifestyle and employment opportunities, with the Department of 
Planning and Infrastructure predicting an extra 160,000 people between 2006 and 2031. 

Sufficient water supply and drought security is essential to support growth and continue the 
region’s strong contribution to the state’s economy.  

Water security issues were addressed in Hunter Water’s H250 Plan published in 2008. The plan set 
out how Hunter Water would meet water demands until 2058 and focussed on projects announced 
by the NSW Government in 2006.  The announcement included a major scheme to provide 
recycled water for use in the Kooragang industrial precinct. 

The H250 Plan will be replaced by a new Lower Hunter Water Plan. The plan will consider a range 
of options to secure the region’s water supply, including demand management, recycling, 
stormwater harvesting, desalination and surface water and groundwater sources. 

The plan is being developed by the Metropolitan Water Directorate of NSW Department of Finance 
and Services in collaboration with Hunter Water, other government agencies and the community. 
In the meantime Hunter Water will continue to focus on water efficiency and recycling initiatives, 
including the KIWS. 
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2.4.2. Resource Recovery 

Hunter Water aims to pursue sustainable water recycling opportunities as a substitute for potable 
water and as a way of managing effluent discharges from wastewater treatment plants. 

It is a key goal of Hunter Water’s Environmental Management Plan (2008-2013) to conserve water 
supplies by ensuring efficient water use. One objective to help achieve this goal is to implement 
water recycling where it is environmentally and economically feasible. KIWS is one of the water 
recycling projects designed to meet this objective and will help Hunter Water achieve its target of 
increasing recycled water usage from 4,000 ML per year in 2007 to 8,000 ML per year in 2013. 

2.4.3. Sustainable water solutions for customers 

There are currently several industries on Kooragang Island that rely heavily on potable water for 
various applications such as cooling towers, steam generation, processing water, dust suppression, 
and washdown.  These applications do not specifically require drinking quality however may 
require low salinity water.  For low salinity water uses (e.g. Cooling towers and boilers), potable 
water is often further treated to remove any residual salts.  Hunter Water undertook preliminary 
discussions with each user to gauge their interest and to determine their potential recycled water 
demands.  Hunter Water has identified that there are also other customers interested in a supply of 
high quality recycled water for a range of industrial purposes.  The implementation of the KIWS 
would mean that there may be economic benefits for industries in the Kooragang area as 
operational costs may be lower than if potable water was to be used.   

2.5. Alternatives Considered 

Presented in the following section is a description of the alternatives that were considered during 
the development of the IWS.  These include the treatment processes and the configuration of the 
scheme such as the location of infrastructure. 

2.5.1. Alternative Treatment Processes 

2.5.1.1. Primary Treatment Process 

There are a number of potential treatment processes that could be used to achieve a high quality of 
recycled water from effluent.  However, the final end use of the recycled water and its required 
water quality primarily determines the treatment process.  One of the likely recycled water users 
currently uses about 6 ML/day of potable water in its cooling towers.  Even though the potable 
water is low in dissolved salts, further removal of salts is undertaken at an on-site demineralisation 
plant before the water is used in the cooling towers to ensure that there is not unacceptable buildup 
of salts in the cooling towers as water is evaporated.  
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Consequently, effluent from Shortland WWTW (which has about 2 to 3 times the dissolved salt 
concentration of potable water) would have to be desalinated to meet these requirements.  Based on 
current technologies, reverse osmosis (RO) would be considered the most cost effective and energy 
efficient desalination technology for this application.  No other types of desalination processes 
(such as distillation) were considered because: 

 The energy requirements of other desalination processes are generally significantly higher and 
therefore their cost-effectiveness and greenhouse gas emissions make them unsustainable for a 
plant this size; and 

 The technology and design of reverse osmosis processes is well understood and used at many 
other plants in Australia. 

Reverse Osmosis 

Reverse osmosis (RO) uses membranes with extremely small pores (down to 0.001 µm) which are 
small enough to allow water molecules to pass through but prevent the passage of molecules larger 
than a water molecule.  RO is generally the favoured approach for the removal of dissolved ions 
particularly highly soluble salts.  The membrane separates the salts and contaminants from the 
effluent by applying high pressures to the effluent in the membrane units, which forces most of the 
water molecules through the membrane whilst the contaminants/salts and the remainder of the 
water are left behind.  The high energy costs associated with the RO process is due the high 
pressure required to force the water from the effluent through the membrane. 

The costs and efficiency of the RO process is highly dependent on the quality of the feed water - in 
this case secondary effluent from Shortland WWTW.  Efficiencies in the RO process can be 
increased where the feed water treatment is maximised using more conventional chemical or 
physical pre-treatment processes which are less energy intensive.  Therefore the IWP would 
include a pre-treatment process to further improve the quality of the effluent before the RO process.  
Based on experience of other recycled water plants with pre-treatment and RO processes, the 
recovery efficiency (ratio of final recycled water to feed water) would be in the order of 75%.  The 
relatively low salinity of the effluent from Shortland WWTW may increase the potential recoveries 
from a two stage single pass RO process to above 75%. 

While 75% of the effluent is turned into high quality recycled water, the remaining 25% is brackish 
reject water containing the dissolved salts and contaminants which did not pass through the RO 
membranes.  To achieve recoveries in excess of 75% a third RO stage is typically required.  As the 
dissolved salts and contaminants have already been concentrated, the third RO stage is at higher 
risk of fouling and scaling and typically requires a greater level of operational management and 
higher power and chemical costs.  The addition of a third RO stage is hence not as attractive from a 
cost and environmental perspective and the availability of feed water, or lack of, is typically the 
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driver for attempting to achieve recoveries in excess of 75%.  As there is ample availability of feed 
water for the IWS a third RO stage for higher recoveries was not considered to add benefit to the 
project.   

The reject water (or concentrate) is generally not suitable for any beneficial reuse including 
irrigation, and therefore requires disposal.   

2.5.1.2. Pre-treatment Process 

As discussed above, to maximise the efficiency of the RO treatment process, effluent from 
Shortland WWTW would require pre-treatment before the RO process, primarily to remove solid 
particles in the effluent measured by the Silt Density Index (SDI) with the preference being for 
water with SDI of less than 3.  If these solid particles were not removed, the RO membranes would 
rapidly clog as they have no ‘backwashing’ ability, reducing their efficiency, increasing down time 
for membrane cleaning and increasing the frequency of membrane replacement. 

There are two main alternatives for pre-treatment, namely: 

 Sands filters or other granular mediums – generally enhanced coagulation is required with pH 
correction and the addition of coagulants and flocculants to enable this type of pre-treatment to 
be effective in consistently obtaining SDI’s below 3; and 

 Micro or ultra-filtration membranes – these are a physical barrier with a nominal pore size of 
between 0.01 and 0.2 micron and hence do not require chemicals to be added to guarantee the 
removal of suspended solids.  These are considered low pressures membranes and are typically 
operated between 20 and 200 kPa. 

 

Micro or ultra-filtration membranes were selected as the preferred option for pre-treatment 
because, in comparison to granular filters, they: 

 Are a physical barrier to particulates and will deliver low SDI’s even with rapidly changing 
feedwater quality; 

 Use less chemicals for treatment to an equivalent level; 

 Require less operator intervention; and 

 Require less space. 

Membrane Filtration 

Membranes are a thin film or barrier that allows the preferential transfer of fluids and soluble 
compounds from one side of the membrane to the other.  The membranes are typically 
characterised by their pore size with a range of different membrane types commercially available in 
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Australia.  The types of membranes proposed for this project would typically include the micro-
filtration (MF) or ultra-filtration (UF) range of membranes.  These membranes are characterised by 
pore sizes in the range of 0.2 or 0.01 micron and can effectively remove particulate and colloidal 
material. 

Membrane filtration is capable of consistently delivering a filtered water of turbidity less than 0.1 
NTU without the addition of chemicals.  Colour along with other dissolved contaminants, including 
salts, are not removed by MF/UF membranes.  The main objective of membrane filtration is to 
remove bacterial and particulate matter from the feed water to reduce fouling of the RO 
membranes. 

As feed water is filtered through the membranes solids are removed and accumulate at the 
membrane surface.  If these solids were not removed periodically, the membranes would clog and 
cease to operate hence they need to be removed to maintain flow through the membranes.  
Different membrane suppliers offer different solutions for reducing solids concentrations around 
the membranes however they follow the same principle- the accumulated solids are dislodged from 
the membrane surface into the bulk water around the membrane.  All or a portion of this dirty water 
is then removed from the tank/vessel containing the membranes.  The reject water generated by 
pre-treatment membranes typically averages out to be 5% of the daily plant inlet flow (95% 
recovery).   

The reject stream from a membrane filtration process is characterised by a high solids 
concentration (20 times the feed stream).  The solids generated by filtering the Shortland WWTW 
effluent would primarily consist of inert and biological solids that have been carried over from the 
activated sludge process. 

2.5.2. Configuration of Scheme 

To ensure value for money, to provide scope for future augmentation and to minimise 
environmental impacts, various configurations of the KIWS were considered.  Configuration refers 
primarily to the location of key assets such as the IWP, storages and pipelines and the use of 
existing infrastructure such as Shortland WWTW and its associated infrastructure. 

Each of the configurations was developed on the basis that there was a minimum demand of 9 
ML/day of desalinated industrial water from potential customers on Kooragang Island and south of 
the Hunter River estuary.    These customers were selected as they are geographically separated 
providing a representative estimate of the costs for pipelines from the IWP to the end users.  This 
provides a common basis for the initial comparison of the different scheme configurations. 

The alternative configurations assessed are presented in the following Table 2-4. 
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 Table 2-4: Comparison of Different Scheme Configurations 

Option Advantages/Disadvantages 

Option 1 (MF/RO plant at 
Shortland WWTW)  

Supply of desalinated (MF/RO 
dual membrane treatment) 
recycled water from Shortland 
WWTW 

Advantages 
- Lower land costs due to use of land at Shortland WWTW 

Disadvantages 
- Moderate loss of land for future upgrades of Shortland 

WWTW 
- Increased pumping costs for industrial water and reject water 

discharge 

Option 2 (MF plant at Shortland 
WWTW and RO plant at Hunter 
River Dechlorination Site)  

Supply of desalinated recycled 
water from the Hunter River 
Dechlorination Site which includes 
a membrane filtration (MF/UF) 
pre-treatment plant at Shortland 
WWTW with a desalination (RO) 
plant at the Hunter River 
Dechlorination Site. 

Advantages 
- Lower land costs due to use of land at Shortland WWTW 

Disadvantages 
- More complex management and poorer integration because 

of separation of pre-treatment and RO process 
- Minor loss of land for future upgrades of Shortland WWTW 
- Additional pipeline required for transfer of pre-treated water 

from Shortland WWTW to Dechlorination site 

Option 3 (MF/RO plant at Hunter 
River Dechlorination Site)  

Supply of desalinated (MF/RO 
dual membrane treatment) 
recycled water from the Hunter 
River Dechlorination Site 

Advantages 
- Significantly minimises new pumping and pipeline 

requirements 
- Maximises use of existing infrastructure 

Disadvantages 
- Land of sufficient size must be available and purchased 

Option 4 (MF/RO plant at a new 
location)  

Supply of desalinated (MF/RO 
dual membrane treatment) 
recycled water from a plant 
located at a new location  

Advantages 
- Provides flexibility in the location the scheme 

Disadvantages 
- Land of sufficient size must be available and purchased 
- Is likely to have increased pipeline lengths and pumping costs 

compared with other options 

Option 5 (MF plant at Shortland 
WWTW and RO plant on 
Kooragang Island)  

Supply of desalinated water from 
a new location which includes a 
membrane filtration (MF/UF) pre-
treatment plant at Shortland 
WWTW with a desalination (RO) 
plant at a new location 
somewhere on Kooragang Island. 

Advantages 
- Lower land costs due to use of land at Shortland WWTW 

Disadvantages 
- More complex management and poorer integration because 

of separation of pre-treatment and RO process 
- Minor loss of land for future upgrades of Shortland WWTW 
- Limits potential users to Kooragang Island unless another 

river crossing is provided 
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The overall estimated lifecycle costs taking in consideration both the initial capital costs and 
ongoing operational costs were relatively similar between the 5 options, ranging between $56 
million and $60 million.  Given the error of margin with these preliminary costs, there was no 
obviously cheaper or more expensive option.  Therefore the primary criteria in the selection of a 
preferred option were based upon the operational characteristics of the scheme and its capacity to 
be expanded in the future. 

The following general conclusions about the options were developed: 

 Separation of the MF process from the RO process (i.e. Options 2 and 5) was considered 
undesirable because of the operational difficulties in integrating and managing the treatment 
process as two separate locations.  Also additional lengths of pipelines are generally required if 
the two processes are separated; 

 Locating the IWP on Kooragang Island limited the potential users unless another pipeline river 
crossing was provided; 

 Although locating the IWP at Shortland WWTW had cost advantages as no additional land 
would need to be acquired, these were negated because generally longer pipelines would be 
required to deliver the industrial water to users and to dispose of reject water to the Burwood 
Beach wastewater system.  However, if reject water was able to discharged into the Hunter 
River, this option may be preferred; 

 For future expansion of the recycled water scheme, additional wastewater would need to be 
diverted to Shortland WWTW or sourced from a new purpose-built treatment plant.  In 
locating the IWP at Shortland WWTW either the options for further expansion of the recycled 
water scheme would be limited or the costs of disposing the concentrate into the Burwood 
Beach wastewater system would increase (as the concentrate would have to discharged further 
downstream in the sewer network, requiring a longer pipeline); 

 Although additional land would need to be purchased to locate the IWP at or near the 
Dechlorination site, this configuration had a number of advantages over other options as it: 

– Maximised the use of existing pipeline infrastructure; 

– Provided a number of options for expansion of the scheme in the future; 

– Was located in closer proximity to potential users of recycled water. 

The option of locating the IWP (both MF and RO processes) at a site near the Dechlorination site 
(Option 3) was selected as the preferred option. 
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2.5.3. Potential River Crossings 

To supply industrial water to Kooragang Island users, a pipeline crossing of the south arm of the 
Hunter River estuary would be required.  The Hunter River estuary ranges from 250 m – 600 m in 
width in areas where the pipeline may cross. 

A number of options were considered and these are detailed in Table 2-5 below. 

 Table 2-5:  Hunter River Estuary Pipeline Crossing Options 

Option Discussion 
Existing Hunter 
River Tunnel 

Hunter Water already has a tunnel under the Hunter River.  The tunnel currently 
contains a 1350 mm and a 900 mm diameter potable water main.  However the tunnel 
is located a significant distance from the proposed IWP and considerable additional 
lengths of pipeline would need to be constructed to and from the tunnel.  The 
construction and operational (i.e. pumping) costs and potential environmental impacts 
of the additional lengths of pipelines make this option less preferred in comparison to 
other options. 

Rail Bridge 
Crossing 

Hunter Water currently has a single 600 mm diameter rising main from Kooragang 
Waste Water Pumping Station (WWPS) attached to the ARTC Rail Bridge.  The bridge 
also supports the existing effluent discharge pipeline from Shortland WWTW.  The 
owners of the rail bridge, ARTC were consulted about the possibility of attaching the 
proposed recycled water pipeline to the bridge.  However they indicated that they 
would not support this option due to concerns about access to the bridge for 
construction and maintenance of the pipeline and the loads applied to the bridge from 
the proposed new pipeline. 

Tourle Street 
Bridge crossing 

Hunter Water currently has a single 600 mm water main attached to the Tourle Street 
Bridge.  The bridge was redesigned in 2006 and the redesign allowed for a single 600 
mm diameter main.  RTA advised that the 600mm main alone created loads that were 
just within the allowable working stresses for a 6 girder configuration.  If any additional 
services were to be attached then an additional girder would be required in each span, 
to carry the additional load.  The bridge was refurbished in 2008 and to attach a new 
pipeline would require additional structural works to the bridge.  As well as the costs of 
the additional work there may be significant disruptions to traffic due to the works.  Due 
to the costs and potential disruption this option is less preferred when compared to 
other options. 

Horizontal 
Directional Drilling 
(HDD) river 
crossing 

A horizontal directional drill could be undertaken to construct a new pipeline under the 
Hunter River.  Directional drilling contractors and pipeline engineers have been 
consulted on the feasibility and costs of this option and have indicated that despite 
poor geotechnical conditions, installation of the river pipeline crossing is technically 
feasible and cost effective given the constraints.  Directional drilling also has less 
environmental impact as it does not require trenching or as much disturbance of the 
ground/river bed. 
This is the preferred option for the pipeline crossing of the south arm of the Hunter 
River estuary. 
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2.6. Description of the Proposal 

2.6.1. Introduction 

Figure 2-1 shows an overview of the KIWS which consists of the following components: 

 A 750 m pipeline to divert up to 12.6 ML/day of effluent from the Shortland WWTW 
discharge pipeline to the IWP at Steel River Industrial Area; 

 An IWP at Steel River industrial area which produces 9 ML/day of high quality recycled water 
and 0.6 ML/day of reject water from the UF/MF process and 3 ML/day of reject water from 
the reverse osmosis (RO) process; 

 An 8 km pipeline from the IWP to industry on Kooragang Island to transfer high quality 
recycled water; 

 A 1 km pipeline from the IWP to a sewer in the Burwood Beach wastewater system to transfer 
the reject water from the RO process in dry weather; 

 Discharge of the reject water from the RO process via the existing Burwood Beach ocean 
outfall in most weather conditions; 

 A 750 m pipeline from the IWP to the Shortland WWTW discharge pipeline to transfer reject 
water from the RO process in extreme wet weather; 

 Discharge of the reject water from the RO process via the existing Shortland WWTW 
discharge infrastructure in wet weather;  

 A 1.5 km diversion pipeline to allow for the transfer of waste water from the Burwood Beach 
wastewater system to Shortland WWTW; and 

 Discharge of the reject water from the UF/MF process into the Shortland wastewater system. 

2.6.2. Industrial Water Plant (IWP) 

2.6.2.1. Location 

The preferred option was to locate the IWP near the Dechlorination site (which is near the ARTC 
Rail Bridge crossing the south Arm of the Hunter River).  While land was not available directly at 
the Dechlorination site, available and suitable land was identified at the Steel River industrial area.  
Hunter Water has purchased 0.8 hectares of land in the industrial area. 
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2.6.2.2. Plant Infrastructure 

Figure 2-2 shows the layout of the IWP which consists of: 

 A main building approximately 25 metres wide by 50 metres long and 7 metres high 
containing the UF/MF membranes, the RO membranes, pumps and operations office; 

 Education Facility providing an exhibition space, auditorium, amenities and kitchenette; 

 A separate bunded chemical storage facility; 

 A 4.7 ML recycled water storage tank; 

 A 2.2 ML RO feed water storage tank; 

 A 0.7 ML effluent (feed water) storage tank; 

 A degassing structure and tank to condition the industrial water before transfer to customers; 

 A product water pumping station to pump the industrial water to customers; 

 Internal pipelines connecting the various infrastructure; and 

 Roads, landscaping, fencing, power lines and other associated auxiliary infrastructure. 

It should be noted that the size and on-site location of these facilities may change after detailed 
design is completed.  The IWP would use up to 12.6 ML/day of effluent from Shortland WWTW to 
produce up to 9 ML/day of high quality industrial water and up to 3.6 ML/day of reject water 
(combined MF/UF backwash and RO concentrate) 

2.6.2.3. Chemical Storage 

A number of chemicals would be required to produce industrial water namely: 

 Aqueous ammonia – in combination with hypochlorite, ammonia is used to produce 
monochloramine which prevents biofouling of the membranes; 

 Sodium hypochlorite – in combination with ammonia, hypochlorite is used to produce 
monochloramine which prevents biofouling of the membranes and is also used for membrane 
cleaning ; 

 Sodium hydroxide (caustic) – pH adjustment of the industrial water and possibly for 
membrane cleaning; 

 Sulfuric acid (alternatively citric acid may be preferred by some membrane suppliers) – 
potential to adjust pH of the feed water to the RO membranes and for membrane cleaning; 

 Sodium bisulphite – for de-chlorination of feed water to the RO system if required, potential 
de-chlorination of RO concentrate as required and neutralisation of chemical cleaning 
solutions prior to disposal; and 

 Antiscalant –to reduce inorganic scaling on the RO membranes. 
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The bulk chemical storages have been sized to ensure that they would not require refilling more 
than once a month.  An external chemical storage area is proposed separate from the main building 
and would be designed in accordance with Australian Standard (AS) 3780-1994.  Approximate 
sizes of the chemical storage facilities are: 

 22 kL storage for sodium hypochlorite; 

 5 kL storage for sodium hydroxide;  

 2.5 kL storage of aqueous ammonia; 

 1 (i.e. approximately 1,000 L) palecon container of antiscalant; 

 1 (i.e. approximately 1,000 L) palecon container of sulphuric acid; and 

 1 (i.e. approximately 1,000 L) palecon container of sodium bisulfite (SBS) 

 

It should be noted that the size of storages and types of chemicals may change once the detailed 
design of the IWP has been completed. 

An assessment of the risks posed by chemical storage and transport using SEPP33 guidelines is 
presented in Section 5.11. 

2.6.2.4. Educational Facility 

As part of the Lower Hunter Recycled Water Initiative grant agreement Hunter Water will build an 
educational facility attached to the Kooragang Industrial Water Plant at Steel River. The facility is 
to provide a high quality environment for education on sustainable urban water management and 
showcase the recycled water projects in the Lower Hunter. No equivalent facility currently exists in 
the Hunter and the facility is expected to become an extremely valuable resource for Hunter Water 
and the community. 

The main exhibition space (125 m2) will be large enough to accommodate up to 70 people. 
Viewing access of the plant will be provided via a large glass window in the exhibition space. The 
educational facility will also include an auditorium with capacity for 70 people (76m2). Additional 
facilities will include a kitchenette, male and female toilets plus a unisex disabled toilet and a 
storage room. 

The proposed design does not include on-site carparking with the exception of a disabled accessible 
parking space. The educational facility will be positioned to enable easy access from kerbside 
parking and will include a bus drop off located adjacent to the building entry. Sufficient kerbside 
parking is available for the number of vehicles expected to be parked at the facility at any time. 
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The building itself will be designed to complement the surrounding landuse. Low scale planting is 
proposed at the building perimeter to soften the external appearance of the building. 

The educational facility will provide ongoing promotion and education for Hunter Water’s recycled 
water/water security initiatives, catering for scheduled events, open days, school and interest group 
visits. It will be a place where the community can access information and engage with project staff. 

2.6.2.5. Recycled Water Quality 

As stated in Section 2.5.1.1, there are different quality requirements for different users depending 
on the use of the water.  At the time of preparing this REF, a single customer was requesting 
9ML/day (the total output of KIWS) of high quality desalinated recycled water.  However, the final 
customers may require recycled water of a lesser quality (eg micro or ultra filtered water that does 
need to be treated by reverse osmosis to reduce salinity). 

The predicted quality of the desalinated water is presented in Table 2-6 below. 

 Table 2-6: Industrial Water Quality 

Assessable Parameter Units Value 

Total Dissolved Solids (TDS) (mg/L) <50 
Sodium (mg/L) <15 
Chloride (mg/L) <15 
Calcium (mg/L) <5 
pH pH units 5.5 to 7.5 
Total Hardness (mg/L) <10 
M Alkalinity (mg/L CaCO3) <20 
Silica (mg/L) <2 
Iron (micrograms/L) <15 
Copper (micrograms/L) <0.05 
Potassium mg/L <3 
Zinc mg/L <0.2 
Fluoride mg/L <0.1 
Sulphate mg/L <5 
Nitrate mg/L <2.5 
Ammonia mg/L N <0.5 
Faecal Coliforms col/100mL Not detectable 
Enteric Virus No./50L Not detectable 
Cryptosporidium No./50L Not detectable 
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2.6.2.6. Reject Water  

The 3 ML/day of RO reject water produced by the IWP would contain most of the soluble 
pollutants in the 12 ML/day of MF/UF treated effluent from Shortland WWTW.  The predicted 
quality of the RO reject water is presented in Table 2-7 below. This assumes that there would be 
reduced nutrient removal at Shortland WWTW in dry weather with the greater throughput of 
wastewater. 

 Table 2-7: RO Reject Water Quality 

Pollutant 
Future Concentration in 

Effluent from Shortland WWTW 
(mg/L)   

Concentration in Reject Water 
from IWP (mg/L) 

Total Nitrogen 9 36 
Total Phosphorus 8 32 
Salinity (TDS) 530 2000 
pH 7.6 7.9 

Typically 70% of total nitrogen is expected to be oxidised nitrogen 

Typically 90% of total phosphorus is expected to be orthophosphate 

 

In dry weather and during most wet weather events, the RO reject water would be discharged into 
the Burwood Beach wastewater system via a new pipeline from the IWP to a sewer adjacent to 
Maitland Road approximately 800 m south of the IWP. The reject water would mix with 
wastewater in the sewer system and eventually drain to Burwood Beach WWTW, where it would 
undergo treatment before discharge into coastal waters.   The RO reject water would make up about 
6% of the total flow through the WWTW (currently approximately 48 ML/day). This percentage 
would decrease gradually as growth in the Burwood Beach wastewater catchment occurs. 

In extreme wet weather events there is significant inflow and infiltration of stormwater into the 
Burwood Beach wastewater system resulting in a reduction in capacity in the sewer system.  
Consequently in extreme wet weather events there is insufficient capacity in the Burwood Beach 
wastewater system to receive the RO reject water from the IWP without resulting in an increase in 
overflows from the wastewater system.  Therefore, in extreme wet weather events RO reject water 
from the IWP would be discharged in the south arm of the Hunter River estuary using the existing 
Shortland WWTW discharge infrastructure.   

Approximately 0.6 ML/day of reject water would also be produced from the MF/UF treatment 
process.  This reject water would be primarily effluent with a high concentration of suspended 
solids. The reject water from the MF/UF process would be discharged into the Shortland 
wastewater system. 
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2.6.2.7. Discharges to the Environment 

As up to 12.6 ML/day of effluent from Shortland WWTW would be diverted to the IWP, the 
volume of effluent discharged from Shortland WWTW into the south arm of the Hunter River 
estuary would be significantly reduced – and in low inflow conditions would cease (unless KIWS 
is not operational for some reason).  Presented in Table 2-8 are the treatment and discharge 
volumes from Shortland WWTW with the operation of KIWS.  It is estimated that in a wet year, 
3211ML of effluent would be discharged to the Hunter River from Shortland WWTW compared to 
7583ML without the operation of the KIWS.  In a dry year, 1036ML of effluent would be 
discharged to the Hunter River from Shortland WWTW compared to 5545ML without the 
operation of the KIWS.   

During commissioning, start-up and close down operations the IWP may not be able to receive 
effluent from Shortland WWTW.  During these periods all effluent produced by Shortland WWTW 
would be discharged in the Hunter River estuary. 

There will be a temporary reduction in combined loads discharged from Shortland and Burwood 
Beach WWTWs for most pollutants (particularly those attached to particulates and nitrogen), due 
to the diversion of up to 7 ML/day of untreated wastewater from the Burwood Beach wastewater 
system to Shortland WWTW, because Shortland WWTW has a higher level of treatment than 
Burwood Beach WWTW. However, the reduction in loads will decrease progressively as 
population growth in the Shortland catchment occurs. 

The future discharge loads from Burwood Beach WWTW will increase due to growth in the 
wastewater catchment and discharge of the RO reject stream diverted from KIWS plant to the 
Burwood Beach wastewater system. Additionally, a significant program of upgrades to the 
Burwood Beach wastewater system is underway, which will reduce the pollutant loads discharged 
to the Hunter River estuary and its tributaries through overflows from the catchment but result in 
additional loads being delivered to Burwood Beach WWTW. The impacts of load increases on 
receiving water quality are discussed in Section 5.2. 

In extreme wet weather events RO reject water from the IWP would be discharged in the south arm 
of the Hunter River estuary using the existing Shortland WWTW discharge infrastructure. In a wet 
year it is estimated that 6ML of reject water would be discharged into the Hunter River, which is 
equivalent to 2 days production of reject water from the KIWS (See Table 2-8).  In a dry year it is 
estimated that 0.9 ML of reject water would be discharged into the Hunter River, which is 
equivalent to about 7 hours production of reject water from the KIWS.   

The water quality impacts of dry weather and wet weather discharges to the environment are 
assessed in Section 5.2. 
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 Table 2-8: Predicted Treatment and Discharge Volumes for Shortland WWTW and KIWS 

Source 
Wet Month 
(Feb 1990) 

Wet Year 
(1990) 

Dry Year 
(1993) 

Inflow to Shortland WWTW (ML) 1387 7583 5545 

Effluent produced by Shortland WWTW (ML) 741 6304 5415 

Wet weather bypass of Shortland WWTW (ML) 646 1279 0 

Effluent discharged by Shortland WWTW to Hunter River (ML) 369 1932 1036 

Effluent discharged by Shortland WWTW to KIWS (ML) 372 4380 4380 

Reject Water discharge by KIWS to Hunter River (ML) 5.0 6.2 0.9 

Reject Water discharge by KIWS to Burwood Beach WWTW (ML) 88 1089 1094 
 

2.6.2.8. Other Operational Characteristics 

Operational Hours 

The KIWS would operate 24 hours a day 7 days a week.  The KIWS would only cease operating 
for maintenance if there was a failure in the process. 

Workforce 

The KIWS would require one full time and one part time staff to operate. 

Power Use 

The IWP would use electricity sourced from the grid as its primary power source.  It is estimated 
that 1.48 kWhrs of electrical power would be required to produce 1000L of industrial water.  
Treatment of water using reverse osmosis is a relatively energy intensive process as high water 
pressures have to be generated by large pumps to force the water through the membranes.  
However in comparison to desalination of sea water using reverse osmosis (about 4 kWhrs per 
1000L), the power usage required to desalinate and treat the wastewater from Shortland WWTW is 
substantially lower as the wastewater has a much lower salinity (about 450 mg/L) in comparison to 
in seawater (35,000+ mg/L). 

A greenhouse gas assessment of the operation of KIWS is presented in Section 5.8. 

Vehicle Movements 

Once operational the IWP would generate approximately 110 vehicle movements (in one direction) 
a month.  This includes 100 movements associated with operations and maintenance staff and 10 
vehicle movements associated with the delivery of chemicals and other supplies. 
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The educational facility would generate approximately 4 bus vehicle movements a week. 

2.6.2.9. Construction of Industrial Water Plant 

Presented below is a description of the activities required to construct the various components of 
the IWP. 

Industrial Water Plant 

The components of the work, and the types of construction activities that would be involved for 
each component of the work, are detailed below. 

Site preparation work 

Site preparation work for the IWP would involve: 

 Establishment of site compounds and access for construction works; 

 Site levelling, removal of excess soil, vegetation and other earthworks; and 

 Provision of services for construction. 

Buildings and chemical storages 

Construction of buildings and chemical storages would involve: 

 Excavation for connecting services pipelines and building floors (and possibly bored piling); 

 Formwork erection for concrete floor slabs; 

 Concrete pours for floor slabs; 

 Installation of steel building structures; 

 Installation of metal sheeting for walls and roof (or block work where appropriate); 

 Installation of pumps; 

 Installation of UF/MF and RO filtration modules ; 

 Electrical and other services installation; and 

 Commissioning. 

Internal pipelines 

Installation of internal pipelines would involve: 

 Site preparation; 

 Trenching and excavation including stockpiling of spoil materials; 

 Supplying, laying and testing pipelines; 
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 Concrete anchor blocks or piles in ground at changes in direction of the pipeline; 

 Backfill and compaction of trench fill; and 

 Restoration of disturbed area. 

Other works 

Other ancillary works would include: 

 Internal road works, involving earthworks, compaction and asphalting; 

 Landscaping and site restoration; 

 Installation of fencing and other security infrastructure. 

 

Construction of storage reservoirs and pumping station 

Site preparation works 

Construction of water storage reservoirs and pumping station would commence with basic site 
preparation works. Site preparation works would include: 

 Establishment of site compounds and construction access; 

 Site levelling, removal of excess soil, vegetation and other earthworks; 

 Provision of services for construction. 
 
The specific activities involved for reservoir and pumping station construction are outlined in the 
following sections. 

Water storage reservoirs 

Construction of water storage reservoirs would include: 

 Establishment of a concrete pads for the footings or foundations of the reservoirs; 

 Installation of the surface reservoir structures, including placement and welding of floor and 
wall sheets and installation of final supporting and connecting structures including roof 
support columns, roof beams, rafters, pipe fittings, stairs and access doors; 

 Installation of reservoir structures (assembled and erected onsite and installed using a crane); 

 Construction of auxiliary structures; 

 Installation of underground connecting inflow/outflow pipelines using open trenching; 

 Electrical and mechanical fitout; and  

 Commissioning. 
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Water pumping stations 

Construction of water pumping stations would include: 

 Establishment of a concrete pad; 

 Construction of pumping station building; 

 Installation of the pumps; 

 Installation of connecting inflow/outflow pipelines using open trenching techniques; 

 Electrical and mechanical fitout; and 

 Commissioning. 

Construction Equipment 

The following equipment would be used to construct the IWP: 

 Piling rig; 

 Excavator; 

 Compactors; 

 Welding equipment; 

 Delivery and concrete trucks; 

 Powered hand tools; 

 Generators; 

 Crane. 
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2.6.3. Pipelines 

There are five new pipelines that would need to be constructed and operated (see Figure 2-1).  
These are described in greater detail below. 

2.6.3.1. Pipeline to Transfer Effluent from Shortland Effluent Discharge Pipeline to 
IWP 

To transfer effluent from Shortland WWTW to the IWP, the existing effluent discharge pipeline 
would be used and a new effluent diversion pipeline would need to be constructed.  The new 
effluent diversion pipeline would be approximately 750 m in length, and would extend from the 
existing effluent pipeline adjacent to the western end of the Industrial Drive to the IWP.  This 
pipeline would be constructed in undeveloped land via open trenching.  There would also be some 
minor modifications to the existing effluent pipeline to allow the diversion of effluent to the IWP.  
This section of pipeline will be contained within property Lot 74 DP 270249.  The pipeline would 
then cross underneath the railway line and connect into existing infrastructure on the western side 
of the railway in properties Lots 1 and 5 DP233804.   

The pipeline would have a capacity to transfer 12.6 ML/day of effluent from Shortland WWTW to 
the IWP.  The pipeline to transfer reject water from IWP to Shortland WWTW discharge pipeline 
will be routed beside this pipeline, for more details see Section 2.6.3.4. 

2.6.3.2. Pipeline to Transfer Industrial Water from IWP to Customers 

A new 8 km industrial water pipeline from the IWP to customers in Kooragang Island industrial 
areas would be constructed.  The industrial water pipeline from the IWP would be constructed: 

 In the road reserve of Channel Road and Murray Dwyer Circuit until the corner of McIntosh 
Drive; 

 Across a small area of undeveloped land (Lot 16 DP 270249) between McIntosh Drive and 
Tourle Street; 

 In the western road reserve of Tourle Street until just before the Hunter River; 

 By directional drilling under the south arm of the Hunter River.  The pipeline would surface 
about 100m west of Tourle Street on the northern side of the south arm of the Hunter River 
(Lot 122 DP 874949). 

 Under Tourle Street and into the southern road reserve of Cormorant Road (still part of Lot 
122 DP 874949); 

 In the southern road reserve or parallel to Cormorant Road (Lots 7 and 3 DP 1015754) until 
intersection with Teal Road; 
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 In the median of Cormorant Road until the intersection with Heron Road (Lot 210 DP1018949 
and Lot 2 DP 573972); 

 In the western road reserve of Heron Road (Lot 7 DP 262783). 

 

Primarily the pipeline would be constructed via opening trenching.  However, where the pipeline 
crosses a major road or the Hunter River, the pipeline would be constructed via directional drilling 
or another trenchless method (e.g. Micro tunnelling). 

The pipeline would also have scours and air valves installed at appropriate locations to allow for 
the drainage and re-priming of the pipeline. These would be located to avoid any impacts on 
environmentally sensitive areas such as EECs.   

The pipeline would have a capacity to transfer up to 9 ML/day of industrial water to customers on 
Kooragang Island. 

2.6.3.3. Pipeline to Transfer Reject Water from the IWP to Burwood Beach 
Wastewater System 

The pipeline to transfer reject water to the Burwood Beach wastewater system is approximately 1 
km in length.  The pipeline would be constructed: 

 In the road reserve of Channel Road until the intersection with Steel River Boulevard; 

 Down Steel River Boulevard and under Industrial Drive; 

 Through Stevenson Park (Lot 2 DP221557); 

 In the road reserve of Purdue Avenue; 

 Under Maitland Road; and 

 To connect to a sewer along the southern side of Maitland Road (Lot 79 DP264659). 

 

The pipeline would have the capacity to transfer up to 3 ML/day of RO reject water to the Burwood 
Beach wastewater system. 

2.6.3.4. Pipeline to Transfer Reject Water from the IWP to Shortland WWTW 
Discharge Pipeline 

This pipeline would follow the same route as the pipeline which transfers effluent from Shortland 
WWTW (See Section 2.6.3.1).  However it would be substantially smaller as it would only have a 
maximum capacity of 3 ML/day and would only be operational in wet weather. 
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2.6.3.5. Pipeline to Transfer Untreated Wastewater from Burwood Beach 
Wastewater System to Shortland WWTW  

A new 1.5km pipeline would be constructed to allow for the transfer of wastewater from the 
Burwood Beach wastewater system to Shortland WWTW.  The pipeline route is: 

 From the existing Newcastle 10 Wastewater Pumping Station (WWPS) located at the corner of 
Janet Road and Blue Gum Road (Lot 1 DP 1083460), where the new pipeline will head west 
under Blue Gum Road; 

 Into Heaton Park (Lot 2 DP1082079) - the pipeline follows the alignment of the stormwater 
drain;  

 Continuing along the stormwater drain alignment the pipeline will cross properties Lot 24  
DP535992 and Lot 9 DP 230341; 

 Under Fraser Road; 

 Continuing along the stormwater drain alignment the pipeline crosses through properties Lot 
21 DP230341 and Lot 2 DP1075635; 

 Turning west the pipeline continues underneath the easement of the bicycle path; 

 Crossing underneath Tille Street; 

 Continuing west underneath the bicycle track, 

 Turning north at property Lot 2 DP215788, the pipeline will be routed along the eastern 
boundary of the property; 

 Crossing underneath Sandgate Road and into property Lot 2 DP608814, where it will connect 
with existing infrastructure at Lot 1 DP608814.   

 

The pipeline would have the capacity to transfer approximately 7 ML/day of untreated wastewater 
from the Burwood Beach wastewater system to Shortland WWTW. 

 

No above ground construction works are required at Newcastle 10 WWPS to enable this diversion.  
Work at the WWPS would be limited to construction of a new valve pit (below ground) and 
installation of a new electrical switchboard in the existing dry well (below ground). 

 

2.6.3.6.  Construction of Pipelines 

The new pipelines would be installed underground using a combination of open trenching and 
trenchless techniques, such as thrust boring, micro tunnelling and horizontal directional drilling 
(HDD).  Trenching is the preferred method of pipe installation as it allows open access to the 
pipeline during construction, and would therefore be the primary method of pipeline construction.  
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Boring would be undertaken when engineering or environmental constraints are such that open 
trenching would lead to excessive environmental or community impact, such as at major waterway 
(i.e. crossing of the South Arm of the Hunter River), major road and rail crossings. 

Open trench excavation 

Trenches would generally be between 1.3 m and 1.7 m wide to allow for adequate shoring, 
however, this may vary depending on geotechnical conditions.  The total construction footprint for 
the pipeline corridors is expected to be approximately 6 m wide.  The trench depth would generally 
be up to 1.5 m. 

Construction activities associated with trenching typically include: 

 Establishment of temporary site compounds at appropriate locations along the pipeline route; 

 Establishment of erosion and sediment control measures; 

 Implementation of traffic management measures; 

 Site preparation, including pavement, footpath and/or road surface removal or vegetation 
removal; 

 Provision of temporary access to properties where trench routes impact driveways; 

 Trench excavation, including stockpiling of spoil material on the upslope side of trenches; 

 Shoring and dewatering of trenches, depending upon trench depth and groundwater levels; 

 Spreading of granular material such as sand or gravel along the bottom of the trench prior to 
pipe laying; 

 Installation and testing of the pipeline; 

 Construction of maintenance holes; 

 Backfilling of the trench with bedding material and excavated soil; and 

 Compacting of trench fill material and restoring areas disturbed by the construction works. 
 
Trenching methods can include both machine trenching and hand trenching. Trenching would 
generally be carried out using excavators and a small compactor.  Rockbreakers may also be 
required where bedrock is encountered during excavation.  Hand trenching would be carried out in 
environmentally sensitive areas, including areas where there is a need to avoid root damage to large 
trees. 

In trafficable areas, dependent on road authority requirements, full spoil removal may be required. 
In non-trafficable areas the majority of spoil from the excavation of the trenches would be used to 
backfill the pipeline route.  Excess spoil would be classified in accordance with the Office of 
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Environment and Heritage (OEH) Waste Classification Guidelines (2008) before being disposed of 
at an OEH approved waste management facility. 

Boring 

Potential boring techniques that would be used include thrust boring, micro-tunnelling and HDD.  
Thrust boring and micro-tunnelling requires construction of a launch shaft (approximately 6 m 
long, 3 m wide and to pipeline depth) and an exit shaft of similar or smaller size.  The final depth 
of the shafts is dependent upon the design level of the proposed pipeline.  Additional space is 
required at the launch site to accommodate plant and equipment.  Before micro-tunnelling or thrust 
boring can commence, the shafts need to be excavated using a rockbreaker or rock cutting wheel. 

Micro-tunnelling generally involves a hole being bored by the cutting heads with the boring 
equipment being thrust along a straight alignment from the launching shaft to the receiving shaft by 
means of rods or jacks.  Guidance is by laser and survey equipment, which allows for the boring of 
very flat grades with great accuracy.  A single bore hole is restricted to a maximum length of 
approximately 180 to 200 m.  In self-supporting strata, the pipe is generally installed after 
completion of the bore.  In collapsible material, the pipe is typically jacked immediately behind the 
boring equipment or installed within a casing pipe. 

Micro-tunnelling requires the use of drilling fluids to keep the drill head moving through the strata. 
Water is generally used as the drilling fluid for boring in rock, while bentonite slurry is typically 
used in soft materials.  Drill cuttings are removed from the borehole via either vacuum extraction 
or a slurry system, which takes the cuttings to the ground surface for treatment. 

With HDD, there is no need for a launch shaft to be excavated. Instead, the drilling rig sits on the 
ground surface and drills into the ground at an angle.  The drill head is remote controlled from the 
surface and can be directed so that both vertical and horizontal curves can be drilled.  A potential 
disadvantage of HDD is that the drill head can become misdirected when there is a change in strata.  
However, HDD is able to perform much longer bores compared to micro-tunnelling in a similar 
range of diameters.  In a single HDD bore, a length of up to 2 km is achievable. 

 
Activities associated with boring techniques include: 

 Establishing sites for the launch and exit shafts, including: 

– Installation of erosion and sediment controls; 

– Installation of measures for management of drilling fluids and cuttings; 

– Installation of measures for management of groundwater; 

– Removal of road/footpath surfaces and clearing of vegetation, as required; 



Review of Environmental Factors 

SINCLAIR KNIGHT MERZ       
 
 
 PAGE 48 

– Installation of fencing and security measures. 

 Excavation of the launch and exit shafts; 

 Drilling of the borehole, including removal of spoil and cuttings; 

 Insertion of the pipe into the borehole; 

 Disposal at a licensed facility of excess spoil and cuttings that cannot be used in site 
restoration; 

 Commissioning of the pipeline; 

 Restoration of affected areas, including backfilling the bore shafts. 

Construction equipment 

The machinery to be used during the construction of the pipelines is listed below: 

 Excavator; 

 Small compactor; 

 Saw cutters; 

 Delivery and concrete trucks; 

 Powered hand tools; 

 Small compressor; 

 Small generator; and 

 Micro-tunnelling or directional drilling rigs. 
 
2.6.3.7. Commissioning 

Before the new pipeline is used, there would be a commissioning period where the new pipeline 
would be thoroughly tested.  Commissioning would be in accordance with Hunter Water’s standard 
operating procedures.  No significant impacts are expected during the commissioning period. 

2.6.3.8. Operation of Pipelines 

Generally the pipelines would have a negligible impact during their operation.  Impacts would be 
associated with regular maintenance and inspections of the pipelines and associated scours and air 
valves.  Water main breaks could also occur, resulting in the discharge of recycled water into the 
Hunter River estuary.  However, water main breaks are rare and generally are detected immediately 
due to the rapid drop in pressure in the pipeline.  As the recycled water would be highly treated, no 
significant water quality impacts would result from the escape of recycled water into the 
environment. As this potential impact is considered negligible it is not further assessed in the REF. 
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3. Statutory Context 
3.1. Overview 

The NSW Environmental Planning and Assessment Act 1979 (EP&A Act) and its associated 
regulation provides the framework for assessing environmental impacts of proposed developments 
in NSW.  The EP&A Act allows for the creation of environmental planning instruments (EPIs) 
including local environmental plans (LEPs) and state environmental planning policies (SEPPs).  
Presented below is a discussion of the approval process under the EP&A Act and the relevance of 
specific EPIs. 

Also discussed below are other legislation, policies and plans of relevance to the proposed 
development. 

3.2. Environmental Planning Instruments 

3.2.1. Newcastle Local Environmental Plan 2003 

The KIWS would be located within the City of Newcastle LGA, and therefore ordinarily would be 
subject to relevant provisions of the Newcastle Local Environmental Plan 2003.  However, because 
the proposed development is subject to the Infrastructure SEPP (See below), most of the provisions 
of the Newcastle LEP do not apply.  Despite this, Hunter Water aims to comply with the provisions 
of the LEP wherever possible. 

Under the LEP, utility undertakings carried out by a public authority, including for the purpose of 
water or sewerage undertaking, do not require development consent for development of any 
description at or below the surface of the ground or the installation or erection of new or 
replacement plant or other structures or erections.  This, however, excludes development involving 
the erection of buildings, the installation or erection of new or replacement plant or other structures 
or erections so as to materially affect their design or external appearance of buildings, or pipes 
above the surface of the ground for the supply of water, or the formation or alteration of any means 
of access to a road.   

IWP 

The IWP would be located on land zoned 4(c) – Steel River under the Newcastle LEP.  
Construction and operation of the IWP is permissible under this land zoning.  The IWP would be 
considered a utility undertaking under Schedule 4 of the LEP. 
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As certain components of the IWP would include new buildings and plant, normally it would only 
be permissible with consent from NCC.  However, the Infrastructure SEPP (discussed below) 
overrides the LEP and therefore the whole IWP would be permissible without consent from NCC. 

Also Clause 36 of the LEP applies to the Steel River area which requires compliance with all 
requirements set out in Part 4 of the 1998 Strategic Impact Assessment Study, including air quality, 
noise emissions, water quality, industrial ecology, ecologically sustainable development, social and 
economic welfare, urban design and landscaping, and cultural, historic and landscape significance 
requirements.  The environmental effects of any aspect of the development relating to air quality, 
noise emissions or water quality that have not been addressed in the Strategic Impact Assessment 
Study would need to meet any relevant standards determined by the OEH.  The compliance of the 
components of the proposed development within the Steel River industrial areas with the 1998 
Strategic Impact Assessment Study is discussed in relevant environmental impact assessment 
sections. 

Pipelines 
The pipelines would be located in the following land use zones under the Newcastle LEP: 

 2(a) – Residential; 

 4(b) – Port & Industry; 

 4(c) – Steel River; 

 5(a) – Special Uses; and 

 6(a) – Open Space and Recreation. 

 

In all these zones, utility undertakings as described in Section 3.2.1 are permissible without 
consent.  As the pipelines and associated infrastructure would be located at or below the surface 
they still would be permissible without consent from NCC. 

3.2.2. State Environmental Planning Policies  

State Environmental Planning Policy (Infrastructure) (SEPP) 2007 

The Infrastructure SEPP identifies the permissibility of different types of infrastructure and 
services development.  The Infrastructure SEPP aims to improve the efficiency of the planning and 
approvals system for infrastructure projects by public authorities or persons acting on their behalf.  
The SEPP effectively overrides all other EPIs, with the exception of SEPP 14 (Coastal Wetlands), 
SEPP 26 (Littoral Rainforests) and the Major Projects SEPP. 
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Under the Division 18 Clause 106(2)(a) of the Infrastructure SEPP, development for the purpose of 
water recycling facilities may be carried out by or on behalf of a public authority or any person 
licensed under the Water Industry Competition Act 2006 without consent on land in a prescribed 
zone.  The IWP is located on land zoned 4(c) Steel River.  With regard to the objectives of this 
zone, it is considered that this zone is equivalent to the prescribed zone IN1 General Industrial as 
detailed in the SEPP.  Therefore, development consent is not required for the IWP. 

Under the Division 18 Clause 106(3)(a) of the Infrastructure SEPP, development for the purpose of 
sewerage reticulation may be carried out by a public authority without development consent on any 
land.  Therefore, the KIWS pipelines do not require development consent. 

As all components of the KIWS are permissible without consent, the development would be 
assessed under Part 5 of the EP&A Act.  Therefore, a REF would be prepared (this document) and 
Hunter Water would be the determining authority for the development. 

Clause 228 of the EP&A Regulation identifies mandatory factors to be addressed in the 
environmental impact assessment process.  The Clause 228 factors are addressed in Appendix A. 

3.2.3. Regional Environmental Plans 

There are no Regional Environmental Plans (REPs) that apply to this project.  It is noted that REPs 
are now deemed to be SEPPs. 

3.3. Approvals, Licences and Other Statutory Matters 

Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 (POEO Act) is the primary piece of 
legislation regulating air, water and noise pollution control and waste disposal in NSW and is 
administered by the OEH.  The POEO Act requires licences for environmental protection including 
waste, air, water and noise pollution control.  Under the POEO Act, it is an offence to pollute 
without an environment protection licence.  Under Section 48 of the POEO Act, premise-based 
scheduled activities (as defined in Schedule 1 of the Act) require an Environment Protection 
Licence (EPL).  An EPL is required for the operation of sewage treatment systems (including 
treatment works, pumping stations, sewage overflow structures and reticulation system) that 
involve the discharge or likely discharge of wastes or by-products to land or water, with a 
processing capacity that exceeds 2,500 persons equivalent, or 750 kilolitres per day.   
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It is envisaged that KIWS would be incorporated into the existing EPL (No. 1683) for Newcastle 
Sewerage Scheme, which currently includes both Shortland and Burwood Beach WWTWs.  

Threatened Species Conservation Act 1995 

The Threatened Species Conservation Act 1995 (TSC Act) is administered by the OEH and 
provides for the protection of critical habitat and threatened species, populations and ecological 
communities and their habitats in NSW (with the exception of fish and marine plants). 

Section 5A of the EP&A Act identifies factors that must be taken in to account in deciding whether 
there is likely to be a significant impact on threatened species, populations or ecological 
communities, or their habitats.  It establishes seven factors on which this assessment must be based 
(the ‘Seven Part Test’).  Where a significant impact may occur as a result of a development 
proposal, a Species Impact Statement (SIS) must be prepared. 

Section 5.4 assesses the potential impact of the proposed development on matters covered by the 
TSC Act and concludes that there would be no significant impacts and an SIS would not be 
required. 

Fisheries Management Act 1994 

The Fisheries Management Act 1994 (FM Act) is administered by the Department of Primary 
Industries (DPI).  The Act provides for the conservation of NSW’s aquatic resources and requires 
that potential impacts on threatened species and aquatic habitats are addressed during the 
environmental assessment process.  The DPI must be informed about any direct impact on aquatic 
habitat. 

National Parks and Wildlife Act 1974 

The National Parks and Wildlife Act 1974 (NPW Act) is administered by the OEH (National Parks 
and Wildlife Services division) and provides for the protection, preservation and management of all 
Aboriginal items throughout NSW.  Under Section 90 of the NPW Act, the Director-General may 
grant a ‘Consent to Destroy’ permit for any destruction, defacing or damage caused to an 
Aboriginal object or place. 

Section 5.5 assesses the potential impact of the proposed development upon indigenous heritage 
and concludes there would be no direct impacts and no further approvals under this Act would be 
required. 
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Heritage Act 1977 

The Heritage Act 1977 provides for the protection of heritage items listed on the State Heritage 
Register (SHR).  The Act provides for the protection of the State’s heritage, by interim and 
permanent conservation orders, conservation schemes and other orders including orders for the 
prevention of demolition.  Section 139 provides for the protection of all relics making it an offence 
to disturb or excavate land to discover, expose or move a relic, without a permit issued by the NSW 
Heritage Council.  A ‘relic’ is defined as ‘any deposit, artefact, object or material evidence that:  
(a)  relates to the settlement of the area that comprises New South Wales, not being Aboriginal 
settlement, and (b)  is of State or local heritage significance’.  Section 146 requires that in the event 
a relic is discovered during the proposed works, whether or not a permit has been issued, the NSW 
Heritage Council must be notified, within a reasonable timeframe, of the location of a relic.  Where 
potential archaeological sites have been identified, the proponent must provide an archaeological 
assessment, notify the Heritage Council of NSW, consider comments received and ensure that all 
necessary excavation permits under the Act have been granted.  Approval is also required from the 
Heritage Council for work that could affect items listed on the SHR. 

Section 5.5 assesses the potential impact of the proposed development upon European heritage and 
concludes there would be no direct impacts and no further approvals under this Act would be 
required. 

Waste Avoidance and Resource Recovery Act 2001 

The primary objective of the Waste Avoidance and Resource Recovery Act 2001 (WARR Act) is to 
reduce waste volumes disposed of in NSW and to establish a hierarchy of avoidance, reuse, 
recycling and reprocessing and disposal.  The WARR Act contains requirements in relation to 
disposal and transport of waste and prevents the disposal of waste on any land unless it is an 
approved waste facility.  

Hunter Water has a responsibility to carry out its works and operations in accordance with the 
objectives of this Act.  As such, the resource management hierarchy must be applied to the project.  
The application of the resource management hierarchy includes reducing waste at the source (i.e. 
through appropriate selection of raw materials and packaging), identifying re-use and recycling 
opportunities for construction materials before the start of construction, and separating reusable and 
recyclable materials from other construction wastes to minimise the volumes of waste disposed to 
land fill.  The proposed KIWS would be constructed in accordance with the requirements of this 
Act. 
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Noxious Weeds Act 1993 

The NSW Noxious Weeds Act, (NW Act) emphasises community cooperation to ensure a 
coordinated and uniform approach to the control of noxious weeds throughout the State.  There are 
no approvals or permit requirements under the Act.  However, the Act stipulates that occupiers of 
land must control noxious weeds on the land under their management.   

The management of noxious weeds will therefore apply to the KIWS development, however as this 
is part of Hunter Water’s standard environmental management practices will occur as an inherent 
component of the construction process.  Mitigation measures specific to the Act will be applied and 
discussed in the Construction Environment Management Plan (CEMP). 

Contaminated Land Management Act 1997  

The Contaminated Land Management Act 1997 enables OEH to respond to contamination risks 
that may cause significant harm to human health or the environment, and sets out criteria for 
determining whether such a risk exists.  The Act gives OEH power to:  

 Declare an investigation site and order an investigation; 

 Declare a remediation site and order remediation to take place; and 

 Agree to a voluntary proposal to investigate or remediate a site. 

The OEH may also direct an organisation to investigate or remediate contaminated land.  As the 
site of the proposed KIWS is located on a remediated site previously used by the Broken Hill 
Proprietary (BHP) steelworks, contaminated land may be an issue for the development of the 
proposal.  Contamination studies and remediation of Steel River Industrial Area have been 
undertaken including the encapsulation of highly contaminated waste in specific containment cells 
and the capping of less contaminated material with clean fill.  The onus will be on Hunter Water to 
advise the OEH if during construction it discovers new contaminated land that constitutes a 
significant risk of harm to people or the environment.  Hunter Water will be required to advise the 
OEH should new contaminated material be identified during construction.  Furthermore Hunter 
Water will be required to undertake appropriate management as defined by the Act to contain, 
remediate and dispose of any contaminated material uncovered throughout the construction 
process. 

Roads Act 1993 

Under the Roads Act 1993, approval is required from the appropriate roads authority to undertake 
any activity that may affect the operation of the road including construction.  Newcastle City 
Council is the road authority for local roads, while the RTA is the road authority for classified 
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roads. For the KIWS, the main activity that would require approval by the appropriate road 
authority would be the construction of the pipelines which may require the partial and/or temporary 
closure of a road.  Generally the construction contractor would apply for a road occupancy licence 
for the period of road closure – and would be required to comply with all of the conditions of the 
licence.  If the road was to be altered permanently in any manner, approval by the appropriate road 
authority of the design and construction methodology for the alteration would also be required. 

Water Management Act 2000 

Dewatering of the ground may be required in some areas of high groundwater levels to allow 
construction to be undertaken.  As the Hunter River and its catchment is an area where a Water 
Sharing Plan is in place, the Water Management Act 2000 is the relevant legislation regarding 
groundwater extraction.  Under Section 91F of the Act it is illegal to cause aquifer interference (ie 
undertake dewatering) unless approval has been obtained.  Therefore if dewatering is required, 
approval under Section 91(3) of the Water Management Act will be required. 

 

3.4. Commonwealth Legislation 

Environment Protection Biodiversity Conservation Act 1999 

The Environmental Protection Biodiversity Conservation Act 1999 (EPBC Act) aims to provide for 
the protection of the environment and to promote ecologically sustainable development and the 
conservation of biodiversity.  Under the EPBC Act, approval from the Commonwealth Minister for 
Sustainability, Environment, Water and Communities (SEWPaC) is required for any proposal 
having, or with the potential to have, a significant effect on any matter of ‘National Environment 
Significant’ (NES) as defined under the Act.  The triggers contained in the EPBC Act which relate 
to matters of NES were considered for this proposal and are listed as follows: 

 World Heritage properties – there are no World Heritage properties within the vicinity of the 
proposed development; 

 National Heritage places – there are no National Heritage properties within the vicinity of the 
proposed works; 

 Listed threatened species and communities – no Commonwealth listed threatened species or 
communities would be impacted; 

 Migratory species – no migratory species would be impacted by the proposed development; 

 Ramsar wetlands – no Ramsar listed wetlands would be impacted by the proposed 
development; 
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 Commonwealth marine areas – the proposal would not result in the modification or disruption 
of any Commonwealth marine areas;  

 Great Barrier Reef Marine Park – the proposal would not result in the modification or 
disruption of the Great Barrier Reef Marine Park; 

 Nuclear actions – the proposal is not a nuclear action. 

 

No matter of NES would be impacted by the proposed development and therefore a referral to the 
Minister is not required. 
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4. Stakeholder Consultation 
4.1. Overview 

Consultation was undertaken with a range of stakeholders for the proposed KIWS during the 
preparation of the REF.  The consultation process aims to inform stakeholders of the proposed 
development and encourage participation in the REF process.  Details of the consultation are 
provided below. 

4.2. Agency Consultation 

A number of relevant agencies were identified and consulted regarding the proposed development 
as part of the consultation process.  Table 4-1 provides a summary of the responses received by the 
agencies.  Copies of the responses are provided in Appendix B. 

 Table 4-1: Summary of Agency Consultation 

Agency Issues and Comments Section addressed in 
REF 

Newcastle Port 
Corporation 

No response received.  

Roads and Traffic 
Authority 

 The Guide to Traffic Generating Developments and 
Environmental Criteria for Road Traffic Noise should 
be considered; 

Traffic Generating 
Developments – Section 
5.10 
Road Traffic Noise -  
Section 5.6 

  Vehicular traffic routes and intersections to and from 
the site during construction and at operational stages 
should be outlined; 

Construction - Section 
5.10.2 
Operational Stages - 
Section 5.10.3 

  Traffic impacts on existing intersections and road 
capacity during the construction and operating phases 
should be outlined; 

Sections 5.10.2 and 5.9.3 

  Works undertaken in any classified road corridors 
should be identified. 

Section 5.10 

NSW Maritime  Potential impacts on navigation due to construction of cross 
Hunter River pipeline. 

Section 5.10 

Newcastle City 
Council (NCC) 

 Discharge of waste waters;  Section 2.6.2.6 
Section 5.2 

  The potential odour, noise and air quality impacts on 
surrounding commercial, industrial and residential 
areas; 

Noise – Section 5.6 
Odour and Air Quality – 
Section 5.7 
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Agency Issues and Comments Section addressed in 
REF 

  The Strategic Impact Assessment Study should be 
addressed including the noise, air and contamination 
report criteria; 

Noise – Section 5.6 
Odour and Air Quality – 
Section 5.7 
Contamination – Section 
5.1 

  In the event that the system malfunctions mechanisms 
should be in place. 

Section 2 

Department of 
Primary Industries 
(Fisheries) 

 The presence of toxicants in the effluent must be 
addressed; 

Section 5.2 

  The potential for the existing and future discharge 
salinities to interrupt the migration of prawns and 
larval fish between Hexham Swamp and the lower 
estuary must be addressed; 

Section 5.3 

  Any dredging and reclamation activities should be 
outlined as well as the mitigation measures to be 
used; 

Section 5.2 

  Any activities that damage marine vegetation should 
be outlined along with the mitigation measures to be 
used; 

Section 5.3 

  Any activities that block fish passage should be 
outlined and the remediation or compensatory works 
to offset any impacts should be outlined; 

Section 5.3 

  A threatened aquatic species assessment should be 
addressed; 

Section 5.3.1 

  The commercial, recreational and indigenous fishing 
activities likely to be affected must be outlined. 

Section 5.3 

Hunter Rivers 
Catchment 
Management 
Authority 

No response received  

Office of 
Environment and 
Heritage  

 The quality of water discharged into the Hunter River; Section 2.6.2.6 

  The proposed pipeline route and the potential impact 
on habitat for the Litoria aurea (Green and Golden Bell 
Frog); 

Section 5.4.2 

  The construction of the IWP at the Steel River 
industrial subdivision must comply with relevant 
planning and construction guidelines; 

Section 3.2 

  The current Environment Protection Licence 1683 is 
complied with or an application made for additional 
licences; 

Existing licence – Section 
2.2 
New licence – Section 3.3 
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Agency Issues and Comments Section addressed in 
REF 

  Works with the potential to produce air pollution are 
identified and mitigated; 

Noise – Section 5.6 
Air Quality – Section 5.7 

  Community consultation with surrounding community 
regarding the noise impact from construction and 
operation of the IWP should be carried out; 

Section 5.6 

  Compliance with Sections 120 and 142A of the POEO 
Act. In particular the impact on areas of native 
vegetation and impacts of any discharge should be 
considered; 

Section 3.3 
Section 5.2 
Section 5.4 

  Mitigation measures regarding the potential direct and 
indirect impacts of the proposal on protected area 
estate and areas of high conservation value should be 
outlined. 

Section 5.4 
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5. Environmental Impact Assessment 
Presented in the following sections are descriptions of the existing environments, impacts 
associated and with the construction and operation of the KIWS and mitigation measures to 
minimise impacts for each environmental aspect. 

5.1. Geology, Topography and Soils 

5.1.1. Existing Environment 

From a geological perspective the proposed KIWS is situated within the sedimentary foreland basin 
known as the Sydney Basin which lies in the coastal regions of southern and central New South 
Wales between Nowra to the south, Newcastle to the north and Ulan to the west.  The Sydney 
Basin is bound by the Lachlan Fold Belt to the south and the New England Fold Belt to the north.  
It is part of the larger Sydney-Gunnedah-Bowen Basin system that extends north from the Sydney 
Basin into Central Queensland.  The geological units that comprise the Sydney Basin were laid 
down in marine and marshy environments during the late Carboniferous and early Triassic, and in 
river and swamp environments during the cold glacial Permian periods (DPI 2009).  Coal measures 
are an extensive component of the Sydney Basin. 

The specific stratigraphic units underlying the KIWS consist of siltstone, sandstone, coal, tuff and 
minor carbonaceous claystone rock types from the Dempsey Formation of the Tomago Coal 
Measures.  The Dempsey Formation has a thickness of approximately 700 metres and separates the 
Tomago Coal Measures from the Newcastle Coal Measures.  The Tomago Coal measures underlie 
both the Dempsey Formation and the Newcastle Coal Measures.  The coal beds in this region are 
near horizontal but dip slightly southward from the Hunter River region towards Sydney.   

Overlying the older Permo-Carboniferous stratigraphic units is younger undifferentiated alluvium 
from the Quaternary that is characterised by gravel, sand, silt and clay sediments.  The Quaternary 
alluvium sediments have been derived from estuarine and fluvial processes and consist of levee, 
back-swamp, point bar and overbank deposits derived from flooding events and fluctuations in sea 
level (DPI 2009).   

The topography of the area beneath the site of the IWP consists of a flat-lying landscape which 
would be expected from sediments originating from low-lying estuarine, river plain and back-
swamp environments.  Anthropogenic waste deposits, specifically steel slag from the BHP steel 
works, overlie the Quaternary alluvium in this region of the Hunter River.  Furthermore, land 
reclamation has occurred and the swampy river bank/floodplains environment has been infilled by 
a variety of materials including: dredged material from the Hunter River estuary, excess 
construction fill, building rubble and rejected coal washery material.   
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The soils in the Newcastle region are variable depending on the underlying geology and local 
relief.  At the site of the proposed IWP, the soil landscape is composed of soils from the Beresfield 
soil landscape.  Soils in the Beresfield soil landscape can be classified as Soloths and Podzolic 
soils.  The Beresfield soil landscape is defined by undulating low hills that are residual in nature 
and formed in a sedimentary environment and typically have low quartz content.  Hazards 
associated with the Beresfield soil landscape include: 

 High foundation hazard; 

 Water erosion hazard; 

 Mine subsidence district; 

 Seasonal waterlogging and high run-on on localised lower slopes; and 

 Highly acid soils of low fertility 

The entire pipeline which transfers reject water from the IWP to Burwood Beach wastewater 
system and the first 1.5 km of recycled water pipeline traverse the Beresfield soil landscape. 

Along the Hunter River is a disturbed soil landscape that is specifically anthropogenic in nature.  
On the northern and southern side of the Hunter River the terrain has been raised to its present level 
by infilling with industrial wastes and other fill materials.  On the southern side of the Hunter River 
in the Steel River development site, steel stag (which is largely inert), wastes from the coke ovens, 
and coal washery reject material from the BHP plant are common materials contained within the 
infill.  On the northern section of the Hunter River infill material includes sediment obtained from 
dredging the Hunter River, excess construction fill, building rubble, bitumen and wood.  The 
effluent pipeline from Shortland WWTW, the Hunter River reject water pipeline and 
approximately 4.4 km of the recycled water pipeline will be constructed on this disturbed terrain 
soil landscape.   

On the northern side of the Hunter River near the Tourle Street Bridge, approximately 1.2km of the 
recycled water pipeline traverses the Fullerton Cove soil landscape. The Fullerton Cove soil 
landscape is classified by very poorly drained Solonchaks soils that tend to be greater than 100 cm 
deep.  These soils have formed in tidal flat environments in brackish/estuarine waters, 
consequentially the relief and elevation in this environment is less than three metres, and slope 
gradients are low (less than 3 %) (Matthei 1995).   
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The untreated wastewater pipeline from the Burwood Beach wastewater system will cross sections 
of the Beresfield, Hexham Swamp and Killingworth soil landscapes around Jesmond to the south.  
Deep waterlogged Humic Gley soils are typical of the Hexham Swamp soil landscape, which have 
formed in broad, swampy, estuarine backplains on the Hunter River delta.  Slope gradients are less 
than one percent and the elevation is up to two metres.  A permanent water table exists 
approximately 60 cm below the surface in this environment and during the wet season this water 
table rises to the surface (Matthei 1995).  Approximately 400 metres of new pipeline will be laid in 
the Hexham Swamp soil landscape.   

The Killingworth soil landscape is an erosional landscape that has greater relief (30 – 100 m) and 
elevation (50 – 160 m) than any of the other landscapes found in the proposal’s footprint.  The 
slope gradient ranges between 3 – 20 %.  Soils are more variable and include Yellow Podozolic 
soils, yellow Soloths, Gleyed Podzolic Soils, Gleyed Soloths, Loams and Lithosols.  The landscape 
is typified by low undulating to rolling hills (Matthei 1995).   

Approximately 1.1 km of the untreated wastewater pipeline from the Burwood Beach wastewater 
system will traverse the Killingworth soil landscape. 

5.1.2. Construction Impacts 

The construction of the pipelines and to a lesser extent the IWP would involve the disturbance and 
excavation of soils and rock.  Based on the subsurface conditions encountered during the 
geotechnical investigation, excavations for the pipelines in the Steel River industrial area are 
expected to be within filled areas including slag layers in the upper 2 m of the soil which would 
present some difficulty in excavation.  Other areas generally comprise sandy silty clay over 
sandstone rock.  In a few locations sandstone is located within 1m of the surface and where the 
sandstone is not able to be excavated, rock hammering may be required.  

Excavations for the IWP in the silty sandy gravel fill are not expected to be stable in the short-term 
or long-term unless additional support is provided (e.g. piling).  For the pipelines only a portion of 
the soils would be able to be reused as the pipes and associated bedding material would displace 
excavated material. 

There is a risk of soil erosion and runoff of sediment from disturbed areas during rainfall. 
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5.1.2.1. Acid Sulphate Soils 

The Newcastle Acid Sulphate Soil Risk Map indicates that a large proportion of the proposal is 
located in regions identified as having a risk of encountering acid sulphate soils (see Figure 5-1).  
However because of infilling of the terrain, acid sulphate soils may not exist in many risk areas or 
occur below the level of excavation required for the pipelines.  The only pipelines that were not 
located in acid sulphate soil risk areas include the first 1.5 km of the recycled water pipeline and all 
of pipeline that transfers reject water to the Burwood Beach wastewater system.  Limited acid 
sulphate soil screening was undertaken (RCA 2008) on 29 soil samples obtained from a subset of 
drilled boreholes SR01 – SR33 (RCA 2008) for the reject water pipeline to the Hunter River, the 
recycled water pipeline on the southern side of Hunter River and the IWP site.   

The Acid Sulphate Soil Manual 1998 indicates that: 

 Actual Acid Sulphate Soil (AASS) may be present if the pH of the soil is <4; and 

 Potential Acid Sulphate Soil (PASS) conditions may be present where the pH of soil in 
peroxide is < 3.5 and/or the pH change during the test is >1. 

All samples tested by RCA (2008) had a field pH within the range 4.9 to 10.3, and therefore this 
does not indicate the presence of AASS.  A pH change of >1 unit was measured in 16 samples 
suggesting the possible presence of PASS.  These sample locations were on the reject water 
pipeline route to the Hunter River, the recycled water pipeline route on the southern side of Hunter 
River and the IWP site. As surface levels are generally above RL4m AHD and changes in pH may 
be caused by organic material in the soil, PASS would be unlikely.  In addition, all samples tested 
are from above groundwater level and any PASS would have been expected to have at least 
partially, if not completely, oxidised.  Also because the limited testing did not include definitive 
laboratory tests, the results are indicative and not conclusive. 

Some areas where pipelines are proposed to be located in acid sulphate soils risk areas were not 
tested.  The underboring of the Hunter River and recycled water pipeline north of the Hunter River 
have a high risk of encountering acid sulphate soils and further testing is required to determine 
whether these soils are present and to develop appropriate management plans if ASS would be 
disturbed. 
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5.1.2.2.  Contamination 

Due to past industrial development, some areas around the Hunter River have a legacy of 
contaminated soils and groundwater.  Also some shoreline areas along the Hunter River have been 
reclaimed and in some cases the fill used for reclamation has been contaminated.  In December 
2008 and in January 2009, RCA Australia and Coffey Environments respectively, carried out 
separate soil tests to evaluate the suitability of surface and sub-surface soil conditions for the 
construction of the IWP and pipeline including the analysis of soils for contaminants.   

The testing by RCA (2008) involved the drilling of 35 boreholes (CBR1 & CBR2 and SR01-SR33) 
covering the proposed routes of the pipelines for the transfer of effluent from Shortland WWTW, 
for the transfer of reject water from IWP to the Hunter River, and the section of recycled water 
pipeline located on the southern side of the Hunter River.  Nine sites located within the footprint of 
the IWP site were also completed during this investigation by RCA (2008).   

The second testing by Coffey (2009) involved drilling 45 boreholes (TL01-TL47 located along the 
recycled water pipeline on the northern side of the Hunter River, the reject water pipeline to 
Burwood Beach wastewater system and the untreated wastewater pipeline from the Burwood 
Beach wastewater system to Shortland WWTW (Coffey 2009).  The soils were analysed for the 
following contaminants:   

 Total Petroleum Hydrocarbons (TPH); 

 Benzene, toluene, ethylbenzene, xylene (BTEX); 

 Polynuclear Aromatic Hydrocarbons (PAH); 

 Organochlorine and Organophosphate Pesticides (OCPs and OPPs); 

 Polychlorinated Biphenyls (PCBs), and 

 Heavy metals (arsenic, cadmium, chromium, copper, lead, nickel, zinc and mercury) 

The results of the investigations are summarised below for each component of the KIWS.   

IWP Site  

At the site of the proposed IWP site, visual observations identified the presence of tar in the core 
retrieved from borehole SR27 at 1 m and 2.5 m depth.  The tar contaminated material should be 
removed from the development site for appropriate disposal.   

Laboratory testing of all samples for TPH revealed that only one sample SR32 (at the IWP site) 
was in excess of the 1999 National Environment Protection Measure (NEPM) and the 1994 
NSWEPA – Service Station guidelines for Total Petroleum Hydrocarbons (TPH).  The TPH C10-
C36 concentration at site SR32 was 1090 mg/kg, which is only marginally in excess of the 
NSWEPA guideline value of 1000 mg/kg and consequently is not considered to be significant for 
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an industrial site.  All other samples reported non-detection levels and are therefore below the 
relevant guidelines above.  There is no duty to formally notify OEH of this contamination under the 
Contaminated Land Management Act as the individual sample is less than two and half times the 
respective guideline level – which is the trigger for formal notification.  Also the whole Steel River 
industrial area is already subject to an order under the Contaminated Land Management Act. 

Laboratory results of BTEX, PAH, OCP, PCB reported non-detection levels or levels that were 
below the NEPM (1999) and NSWEPA –Service Station (1994) guidelines.  It should be noted that 
all samples identified as containing elevated concentrations of contamination were taken from fill 
material. 

Heavy metal laboratory tests identified Chromium concentrations >500 mg/kg at SR28 (at the IWP 
site).  This was determined to be Chromium III (Trivalent) (not Chromium VI which is known to 
cause toxic health effects) and is therefore considered not to pose an environmental or human 
health risk.   

In summary there is no significant contamination in these areas which would limit the development 
or require significant remediation works. 
 
Pipelines  

At a number of boreholes along the routes of the recycled water pipeline and reject water to 
Burwood Beach wastewater system pipeline, soil contamination test results exceeded either the 
OEH or the NEPM (1999) contaminant guidelines for TPH, Benzo(a)pyrene or total PAHs (See 
Table 5-1 below).   

 Table 5-1: Location of Soils which Exceed Contamination Guidelines 
Borehole Number 

& Depth 
Location  

Recycled Water Pipeline 

TL21:0-0.2m Cormorant Road TPH (C10-C36) (1000 mg/kg)1360 mg/kg 

TL38:0-0.1m Cormorant Road & Teale St Benzo(a)pyrene (5 mg/kg)7.9 mg/kg 

SR06 1.5m Channel Road Chromium III (500 mg/kg ) 627 mg/kg 

Reject Water to Burwood Beach pipeline

TL13:0.8-0.9m Stevenson Park Benzo(a)pyrene (5 mg/kg) 26 mg/kg 

Total PAHs (100 mg/kg) 340 mg/kg 
TL16: 0.4-0.6m Stevenson Park TPH (C10-C36) (1000 mg/kg) 2800 mg/kg 

Benzo(a)pyrene (5 mg/kg) 19 mg/kg 

Total PAHs (100 mg/kg) 490 mg/kg 

TL17: 0-0.1m Purdue Avenue Total PAHs (100 mg/kg) 170mg/kg 
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While these results are not evidence of significant contamination, soils excavated as part of the 
construction of the pipelines may not be able to be reused and would require disposal an 
appropriately licensed facility.  Stevenson Park is a former landfill site that is the responsibility of 
the Newcastle City Council (NCC) and is not considered enough of a significant risk by OEH to 
warrant their intervention.  Consultation would be undertaken with NCC during the design phase to 
ensure that the remediation works at the park are not comprised by the design and construction of 
the pipeline.  This may require minor relocations of the pipeline to avoid specific areas or works in 
the park. 

Removal and disposal of contaminated soils is discussed in Section 5.9.  

5.1.2.3. Groundwater 

IWP Site 

During the drilling of boreholes by RCA (2008) at the IWP site, groundwater was encountered at 
depths of 5.5 m at borehole site SR30 and 6.5 m below the surface at borehole site SR27.  
Groundwater is therefore, not expected to be encountered in shallow excavations (2 metres) on the 
IWP site.  It is noted however, that groundwater levels can vary dramatically with climatic 
conditions and the presence of perched water tables is likely after wet climatic periods.   

Pipelines 

No groundwater was encountered in boreholes along the routes of pipelines providing effluent from 
Shortland WWTW to KIWS, the reject water pipeline connecting to the existing Shortland WWTW 
discharge and the section of recycled water pipeline on the southern side of the Hunter River.   

In Coffey (2009) investigations of the routes for pipelines to transfer RO reject water to the 
Burwood Beach wastewater system, the diversion of untreated wastewater from Burwood Beach 
wastewater system and the section of the recycled water pipeline on the northern side of the Hunter 
River, a general trend was observed whereby soils became “wet” between 0.8 to 2.5 metres below 
ground level.  The term “wet” is defined by Coffey (2009) as: “Soils that feel cool and are 
darkened in colour.  Cohesive soils can be moulded.  Granular soils tend to cohere.  Free water 
forms on hands when handling.”  Sixteen cores contained wet soils and included cores: TL01, 
TL04, TL12, TL18, TL23, TL26, TL28, TL29, TL30, TL31, TL38, TL38, TL38, TL40, TL42, 
TL45, TL46, and TL47.   
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Other trends noted included: 

 Dry surface soils to a depth of 0.7 metres in all cores taken by Coffey (2008) along the 
alignments of pipelines 2.6.3.3 and 2.6.3.2; and   

 All cores investigated in the Jesmond region exhibited moist conditions from the surface down 
to termination of the core.  TL01 was an exception to this trend and it exhibited moist to dry 
conditions in the top 0.5 metres of the core, followed by moist conditions to 2 metres and wet 
soil conditions thereafter.   

No core was obtained at the most northern end of the pipeline to divert untreated wastewater from 
the Burwood Beach wastewater system.  However groundwater is likely to be encountered as this 
section of the pipeline crosses into the Hexham Swamp soil landscape where the water table is 
typically found approximately 0.6 m beneath the ground surface during the dry season and at the 
surface level during the wet season.  Subsequently, dewatering may be required during the 
construction of this section of pipeline.    

Groundwater would be encountered during directional drilling for the recycled water pipeline 
beneath the Hunter River.  However, directional drilling operations are developed to minimise any 
groundwater ingress to reduce water management requirements. 

5.1.3. Operational Impacts 

There will be no effect on the topography, geology or soil during the operation of KIWS. 

5.1.4. Mitigation Measures 

To minimise potential impacts, the following mitigation measures will be implemented during 
construction: 

 For the tar contamination, it may be possible to apply a surface capping to render the tar area a 
low human health exposure risk.  If this is not practical, the tar contaminated material shall be 
removed from the development site for appropriate disposal elsewhere; 

 Hunter Water shall liaise with Newcastle City Council during the design and construction of 
the pipeline through Stevenson Park to ensure that the works do not impact upon the 
effectiveness of the previous remediation works; 

 A Soil and Water Management Plan which complies with the Managing Urban Stormwater: 
Soils and Construction Volume 1 (Landcom 2004) shall be prepared and implemented during 
construction; 

 During excavation works, the presence of Acid Sulphate Soil (ASS) shall be monitored via 
observation of soil colour and odour.  Should any indication of ASS be discovered, the Project 
Manager will be notified and action taken to test and implement appropriate ASS controls; 
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 All excess spoil shall be classified using the Waste Classification Guidelines (DECC 2009) 
and disposed of at an appropriately licensed landfill; 

 Appropriate measures for the safe storage and handling of fuels, chemicals and other 
substances shall  be employed in accordance with AS1940;  

 Emergency response procedures for spills (e.g. chemicals and hydrocarbons) and other 
emergencies potentially causing soil contamination shall be implemented; and 

 Further investigations in the likelihood of encountering groundwater shall be made during 
construction planning to determine appropriate construction methodologies and the need to 
obtain a licence for dewatering activities. 
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5.2. Water Quality  

5.2.1. Existing Environment 

Hunter River Estuary 

The Hunter River Estuary is located near Newcastle approximately 160km north of Sydney in New 
South Wales.  The Hunter River is about 300km long and enters the ocean at Newcastle.  The 
catchment area of the Hunter River is approximately 22,000km2 (DECCW 2008b).  The estuary has 
a total waterway area of 26km2 (NCC 2005) and comprises the Hunter River and its tributaries to 
their tidal limits, wetlands, foreshores and adjacent lands.  It is a wave dominated estuary with the 
tidal limit reaching 45km inland at Oakhampton (DECCW 2008b). 

The estuary supports a range of environmental, social and economic values such as wetlands of 
international importance, migratory bird species, a rich fishing and aquatic farming industry, 
recreation, tourism, farming and a large exporting port.  However, many risks and threats can 
potentially affect the values of the estuary and surrounding catchment.  NCC, in their State of the 
Environment Reporting (NCC 2005) have identified the following key pressures that affect, or have 
the potential to affect, the water quality and ecology of the estuary: 

 Potential industrial development that would encroach upon or require the reclamation of 
wetlands and potential dredging of the estuary; 

 Riverbank loss and erosion due to lack of riparian vegetation, poor land management practices, 
recreational boating, flood events and natural river processes; 

 Loss of aquatic habitats such as river reedbeds (Phragmites australis); 

 Infilling of the estuary due to long term sedimentation and erosion processes; 

 Poor water quality due to agricultural activities, urban stormwater, discharges from mining 
operations and power generation, and water extraction; 

 Introduction and spread of exotic plant and animal species and marine species via shipping 
operations; 

 Invasion of salt marsh communities and tidal flat areas due to changes in the hydraulics of the 
estuary; 

 Conflicts between the use of the estuary for commercial fishing and the natural environment; 

 Climate changes and associated changes in weather patterns and sea level. 
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Burwood Beach 

Burwood Beach forms part of the coastal region of the Glenrock State Conservation Area (the 
conservation area).  The conservation area is located to the south of Newcastle city, between the 
Newcastle suburbs of Merewether and Dudley.  It protects the last remnant of coastal temperate 
rainforest in the Newcastle region (DECCW 2008d).  The OEH identifies several values in the 
conservation area: 

 Important environmental values including plant communities such as grasslands, foredune, 
closed heath, coastal heath-scrub, gully rainforest, dry eucalypt forest on the slopes and ridges, 
and wetland communities, as well as a diversity of fauna; 

 Natural beauty; 

 Indigenous cultural values and shared history; 

 Old coal mining and copper smelting site. 

The coastline is characterised by elevated bedrock cliffs punctuated by pocket beaches (Umwelt, 
2003).  Aquatic habitats in the Conservation Area include several freshwater streams (e.g. Flaggy 
and Little Flaggy Creeks, Murdering Gully Creek), Glenrock Lagoon in the south and Burwood 
Beach. 

Key water quality indicators 

The key water quality indicators for assessing the impact of the KIWS on receiving waters were 
derived primarily from the Australian and New Zealand Environment Conservation Council 
(ANZECC) guidelines default trigger values for indicators of physical and chemical stressors for 
south-east Australian waterbodies (ANZECC/ARMCANZ 2000) and are shown in Table 5-2.  
Several additional key indicators were selected based on consideration of current water quality in 
the Hunter River Estuary as well as the likely toxic constituents of the KIWS reject water (brine).  
These additional indicators are explained below: 

 Total suspended solids is a stressor that is non toxic but can directly affect ecosystems and 
biota (ANZECC/ARMCANZ 2000); 

 Total Kjeldahl Nitrogen (TKN) was included in most datasets provided by Hunter Water.  
Together with Oxides of Nitrogen (NOx), TKN comprises Total Nitrogen, and both NOx and 
Total nitrogen (TN) are key water quality indicators of physical and chemical stressors for 
south-east Australian waterbodies (ANZECC/ARMCANZ, 2000). 
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 Chloramines will be a by-product of the treatment process.  Total chlorine can provide an 
estimate of the levels of chloramines. 

 

 Table 5-2: Key water quality indicators discussed in this chapter 

Indicator ANZECC/ARMCANZ (2000) 
guideline for aquatic 

ecosystems (estuaries) 

ANZECC/ARMCANZ (2000) 
guideline for marine 

ecosystems 
pH 7.0-8.5 8.0-8.4 

Dissolved Oxygen (DO) 80-110% saturation 90-110% saturation 

Total Suspended Solids (TSS) - <5mg/L for production of aquatic 
foods 

Total Nitrogen (TN) 300µg/L 120µg/L 

Oxides of Nitrogen (NOx) 15µg/L 25µg/L 

Ammonia (NH3) 320µg/L 910µg/L 

Ammonium (NH4
+) 15µg/L 20µg/L 

Total Kjeldahl Nitrogen (TKN)* 285µg/L 95µg/L 

Total Phosphorous (TP) 30µg/L 25µg/L 

Filterable Reactive Phosphorous 
(FRP/PO4) 

5µg/L 10µg/L 

Chlorophyll a (Chl a) 4µg/L 1µg/L 

Chlorine 3µg/L (low reliability trigger value 
for 95% level of protection in 

freshwater systems) 

 

* The guideline for TKN is a derived guideline, calculated by subtracting the guideline for NOx from the 
guideline for TN. 

Not all water quality indicators that can be used to assess and monitor estuarine and marine water 
quality (Table 5-2) were investigated.  Biological indicators are not relevant because the proposed 
treatment process would remove bacteria and other biological parameters.    In addition, some of 
the key indicators, such as dissolved oxygen, cannot be compared between current and proposed 
discharge scenarios because data was not available.  As the catchment of the Hunter River estuary 
is highly modified and there are numerous discharges from WWTWs and other industry is unlikely 
that the ANZECC/ARMCANZ trigger value criteria would be achieved in the Hunter River 
estuary. 

Existing Water Quality 

Water quality in the Hunter River Estuary is influenced by freshwater flows from the Hunter River 
in the upper parts of the estuary, rainfall and runoff in the catchment and discharges of treated 
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water from Shortland WWTW into the Hunter River at Railway Bridge in the South Arm (BMT 
WBM 2008).  Water quality within the estuary has also been impacted by large vessel traffic and 
disposal of waste from nearby industrial lands. 

Several studies have been conducted on the existing water quality of the Hunter River Estuary.  
The results of these studies have been summarised and used by BMT WBM (2010) to model 
predicted future water quality from discharge associated with the proposed KIWS.  In summary, 
the BMT WBM (2010) report indicates that the lower estuary is dominated by high loads of 
suspended solids and corresponding high turbidity.  Turbidity is also higher in the upstream reaches 
of the estuary (upper estuary), particularly after rainfall.  Dissolved inorganic nitrogen has shown 
increasing concentrations with distance downstream, and chlorophyll-a concentrations are 
generally higher in the upstream reaches.  The salinity of the lower Hunter River can fluctuate from 
brackish to saline, with the lowest levels of salinity occurring in winter months due to increased 
contributions from tributaries.  

Two species of toxic dinoflagellates have been found in the Hunter River (Alexandrium catenella 
and Alexandrium minutum).  Dinoflagellates are a large group of flagellate protists similar to algae.  
Some species of dinoflagellates are toxic to animals such as birds, fish and mammals, including 
humans.  Dinoflagellates can bloom into red tides, although no blooms have been recorded in the 
Hunter River to date.  Red tides can kill aquatic fauna and humans who eat shellfish affected by the 
toxins.  Both species that have been recorded in the Hunter River have been associated with red 
tides and paralytic shellfish poisoning events in other locations (Faust and Gulledge 2002).  The 
distribution of dinoflagellates depends on temperature, salinity, nutrients and depth. 

One of the main studies used by BMT WBM to determine existing water quality in the estuary was 
written by Sanderson and Redden (2001).  The authors compiled water quality data from 1972 to 
2000 and, in combination with river flow data, discussed spatial patterns and changes in water 
quality.  The key findings were: 

 BOD in the South Arm of the Hunter River was less than in the North Arm, even though 
Shortland WWTW discharges into the South Arm; 

 Mean Chl a concentrations in the lower estuary exceed the ANZECCC/ARMCANZ guideline 
of 4µg/L for estuaries; 

 Dissolved oxygen levels were of concern both in the estuary and side creeks, with the lower 
estuary showing the highest levels of dissolved oxygen (DO); 

 The concentration of Enterococci was highest in the lower estuary, and frequently exceeded 
the ANZECCC/ARMCANZ guideline of 230CFU/100mL for secondary contact recreation.  
However, these results are probably attributable to the bias towards wet weather records in the 
1990s; 
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 Coliforms exceeded the guideline for secondary contact recreation (<1000CFU/100mL) for 
more than 10% of the time; 

 The Hunter River Estuary has a relatively high concentration of total suspended solids (TSS) 
which exceeds the guideline of <5µg/L for production of aquatic foods in a marine 
environment.  Unfortunately, a guideline does not exist for estuarine systems; 

 The mean concentration of ammonia was 360µg/L which is 40µg/L higher than the 
ANZECCC/ARMCANZ for estuaries; 

 Mean Oxidised Nitrogen (NOx) concentrations exceeded the guideline of 15µg/L for estuaries 
throughout the Hunter River Estuary, and in most monitoring locations the mean value 
exceeded 100µg/L; 

 In the lower estuary, the concentration of NOx has appeared to increase since 1985 however 
the concentration of Ammonia (NH3) seems to have decreased.  The increase in NOx can be 
partially attributed to the bias of the dataset where, in more recent records, wet weather events 
were sampled more frequently than dry weather conditions.  Even so, the increase in NOx and 
decrease in NH3 indicate that the lower estuary is an oxidising environment; 

 pH throughout the whole estuary varies from 6 to 9, which is outside the guideline range of 7-
8.5 for estuaries; 

 Mean values of total phosphorus (290µg/L) consistently exceed the guideline value of 30µg/L 
in estuaries.  Also, total phosphorus has increased in the upper estuary, suggesting that rivers 
are the primary source; 

 Considering the high concentrations of most nutrients in the Hunter River Estuary, it is thought 
that the nuisance aquatic plant growth, such as algal blooms is limited by relatively high levels 
of TSS and turbidity. 

 

5.2.2. Construction Impacts 

Erosion and sedimentation 

Disturbance, excavation and stockpiling of soils would be required for the construction of all 
components of the KIWS.  If not properly managed, disturbed soils can be eroded by runoff from 
the construction sites into the surrounding terrestrial and aquatic environments causing impacts 
such as sedimentation and eutrophication.  Risks can be reduced to acceptable levels by developing 
and implementing appropriate and standard soil and water management plans as detailed in 
Managing Urban Stormwater: Soils and Construction (Landcom 2004).  
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Other impacts 

There is a low risk of soil, groundwater and surface water contamination during the construction 
phase from the spillage of chemicals such as lubricants, fuels, grease and other materials required 
for construction. 

During construction, fuel (diesel and petrol) and oils would be used by construction vehicles and 
equipment.  At each construction area, small volumes of fuels (generally about 200 L) would be 
stored and used to refuel generators, saw cutters and other similar types of construction equipment. 

There may be small quantities of chemicals used during construction (generally in containers of 
less than 20 L).  Any fuels or chemicals would be stored to meet relevant standards in bunded or 
contained areas and a spill kit would be provided at all locations where fuels are used.  The storage 
of large quantities of fuels on or around the site would generally be avoided and vehicles and 
equipment would be refuelled off site.  Where on-site refuelling is unavoidable, mini-tankers would 
be used. Mini-tankers would be required to follow standard procedures and have a spill kit to 
minimise the risk and impact of spills. 

5.2.3. Operational Impacts 

The KIWS would have two basic modes of operation – each with different potential water quality 
impacts.  The two different modes of operation are: 

1) Normal operation – In this mode of operation: 

– Up to 7 ML/day of untreated wastewater would be diverted from the Burwood Beach 
wastewater system to Shortland WWTW.  As the catchment of Shortland WWTW is 
developed over time and wastewater flows from the catchment increases, the volume of 
untreated wastewater diverted from the Burwood Beach system would decrease; 

– Up to 12.6 ML/day of secondary effluent would be transferred from Shortland WWTW to 
KIWS.  Any effluent produced by Shortland WWTW in excess of KIWS requirements 
would continue to be discharged into the Hunter River estuary.  On most days discharge of 
effluent from Shortland WWTW into the Hunter River estuary would not occur as the 
volume of effluent produced by Shortland WWTW would match KIWS requirements, 
however in wet weather some excess effluent may be produced that exceeds KIWS 
requirements; 

– KIWS would produce up to 9 ML/day of industrial water which would be transferred to 
users; 

– KIWS would produce up to 3 ML/day of RO reject water which would be discharged into 
the Burwood Beach wastewater system.  During extreme wet weather events, reject water 
may not able to be discharged into the Burwood Beach wastewater system due to high 
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flows resulting from inflow and infiltration in the system.  When the Burwood Beach 
wastewater system is unavailable, reject water would be discharged into the Hunter River 
estuary.  For a dry year, discharge of RO reject water to the Hunter River estuary is 
estimated to be required for about 8 hours within the year and for a wet year this would be 
about 2 days within the year; 

– KIWS would produce up to 0.6 ML/day of MF/UF reject water which would be 
transferred to the Shortland WWTW wastewater system; 

– Burwood Beach WWTW currently treats approximately 48 ML/day of wastewater in dry 
weather (and greater volumes in wet weather). The 3 ML/day of RO reject water would 
equate to about 6% of the total flow currently treated at Burwood Beach WWTW and 
would be discharged with the effluent via the existing ocean outfall. This percentage 
would decrease over time as population growth in the catchment increases the flow 
through Burwood Beach WWTW. 

2) No operation – In this mode 

– Some untreated wastewater may be diverted from the Burwood Beach wastewater system to 
Shortland WWTW to provide stability in treatment processes.  If the KIWS was not to operate 
for a substantial period of time, the diversion from Burwood Beach wastewater system would 
be gradually decreased until the diversion ceases; 

– Shortland WWTW would produce secondary effluent which would be discharged into the 
Hunter River estuary; 

– KIWS would produce no industrial water; 

– KIWS would produce no RO reject water; 

– KIWS would produce no MF/UF reject water; 

– Burwood Beach WWTW would operate as normal, treating approximately 48 ML/day of 
untreated wastewater and discharging the effluent off-shore via its ocean outfall. The flow 
through Burwood Beach WWTW would increase over time with population growth in the 
catchment. 

 

5.2.3.1. Pollutant Loads 

Hunter River 

With KIWS operational, Shortland WWTW would only discharge to the Hunter River estuary 
when greater than 12 ML/day of effluent is produced.  In the majority of cases this would occur 
after wet weather, however, there may be some occasions in dry weather when peak flows exceed 
12 ML/day.  There would also be periods when KIWS is not operational due to maintenance or 
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process failures, and all the effluent produced by Shortland WWTW would be discharged in the 
Hunter River estuary.  As noted above, KIWS would only discharge RO reject water into the 
Hunter River estuary when the Burwood Beach wastewater system was unavailable after 
significant rainfall events. 

Total nitrogen and total phosphorus loads discharged into the Hunter River estuary have been 
calculated for dry, average and wet years based upon the likely future operating conditions at 
Shortland WWTW and the operation of the KIWS (See Table 5-3 and Table 5-4).  With KIWS 
discharging RO reject water into the Burwood Beach wastewater system the majority of the time, 
the loads of pollutants discharged into the Hunter River estuary from Shortland WWTW would 
decrease significantly.  It is predicted that in a year with average rainfall, the quantity of total 
nitrogen and total phosphorus discharged to the Hunter River estuary would decrease by 39% and 
51%, respectively, in comparison to the existing conditions.  Even in a year with significantly 
above average rainfall, there would be a 21% and 36% reduction in the load of total nitrogen and 
total phosphorus discharged to Hunter River estuary respectively, compared with the existing 
conditions.  In years with below average rainfall, the loads of nutrients discharged decrease 
significantly as less effluent or reject water is discharged. 

 Table 5-3: Predicted Annual Loads of Total Nitrogen Discharged to Hunter River Estuary  
Source Existing 

Conditions 
 (kg/year) 

Future Dry Year 
  

(kg/year) 

Future    
Average Year 

 (kg/year) 

Future Wet Year
  

(kg/year) 
Shortland WWTW 17503 7337 10509 13681 
KIWS  NA 24 94 164 
Total 17503 7361 10603 13845 
Change in comparison 
to existing loads NA -58% -39% -21% 
Exceed EPL load limit 
(33339 kg/year) No No No No 
 

 Table 5-4: Annual Loads of Total Phosphorus Discharged to Hunter River Estuary  
Source Existing 

Conditions 
 (kg/year) 

Future 
Dry Year 
(kg/year) 

Future    
Average Year 

 (kg/year) 

Future 
Wet Year 
(kg/year) 

Shortland WWTW 11669 3938 5641 7343 
KIWS  NA 10 39 68 
Total 11669 3948 5680 7411 
Change in comparison 
to existing loads NA -66% -51% -36% 
Exceed EPL load limit 
(17839kg/year) No No No No 
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Presented in Table 5-5 are predicted loads of key pollutants that would be discharged in the Hunter 
River estuary by Shortland WWTW and KIWS in existing conditions and for future discharges in 
dry, average rainfall and wet years.  These predicted loads are very conservative as they do not 
consider any dilution of the raw wastewater from wet weather inflows into the wastewater system. 
These have also been compared against the load limits in the current EPL.   

With the KIWS operational, the combined discharge of effluent from Shortland WWTW and RO 
reject water would not exceed any of the current EPL load limits and generally would be below or 
close to the current loads discharged in the Hunter River estuary from Shortland WWTW.   

 Table 5-5: Loads of Key Pollutants Discharged into Hunter River Estuary  

 
Concentration 

(mg/L) 

EPL Load 
limit 

(kg/year) 

Existing 
(2007/08) 

Discharge 
(kg/year) 

Future Dry 
Year 

(kg/year) 

Future 
Average Year 

(kg/year) 

Future 
Wet Year 
(kg/year) 

Cadmium 0.000001 2.6 <0.1 <0.1 <0.1 <0.1 

Chromium 0.0013 3.9 2.3 1.4 1.9 2.5 

Copper 0.0077 51 14 8 12 15 

Mercury 0.000001 1.3 <0.1 <0.1 <0.1 <0.1 

Lead 0.00063 12.8 1.1 0.7 0.9 1.2 

Selenium 0.000068 1.28 0.1 0.1 0.1 0.1 

Zinc 0.079 383 140 83 119 155 
Non-filterable 

residue 8 29329 14111 8319 11988 15658 
Biochemical 

Oxygen Demand 5 15904 8820 5200 7493 9786 
 

Burwood Beach 
The future pollutant loads discharged from Burwood Beach have been estimated based upon the 
following assumptions: 

 Projected population growth in the Burwood Beach wastewater catchment; 

 3 ML/day of RO reject water from KIWS would be discharged to Burwood Beach system; and 

 Up to 7 ML/day of untreated wastewater would be diverted from Burwood Beach to Shortland 
WWTW to provide 12 ML/day of effluent from Shortland WWTW to meet KIWS 
requirements. 

There will be a temporary reduction in combined loads discharged from Shortland and Burwood 
Beach WWTWs for most pollutants (particularly those attached to particulates and nitrogen), due 
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to the diversion of up to 7 ML/day of untreated wastewater from the Burwood Beach wastewater 
system to Shortland WWTW. However, the reduction in loads will decrease progressively as 
population growth in the Shortland wastewater catchment occurs. 

The future discharge loads from Burwood Beach WWTW will increase due to growth in the 
wastewater catchment and the RO reject stream from KIWS discharged into to the Burwood Beach 
wastewater system. Additionally, a significant program of upgrades to the Burwood Beach 
wastewater system is underway, which will reduce the pollutant loads discharged to the Hunter 
River estuary and its tributaries through reducing wastewater system overflows – however will 
result in additional loads being delivered to Burwood Beach WWTW. With the exception of total 
nitrogen, estimated future pollutant loads discharged from Burwood Beach WWTW would not 
exceed the existing EPL load limits, where load limits have been established.  The total nitrogen 
load is expected to increase to about 15-20% above the existing EPL load limit by 2020. 

The treatment process at Burwood Beach WWTW is not designed to remove nitrogen. As part of 
the Burwood Beach WWTW Stage 3 Upgrade project, a comprehensive two-year Marine 
Environmental Assessment Program commenced in May 2011 to address potential impacts from 
future effluent and biosolids discharges from Burwood Beach WWTW. This program has been 
developed in close consultation with the OEH and other key stakeholders.  The outcomes of the 
marine studies will help to establish whether increasing the total nitrogen loads discharged from the 
plant would cause a significant environmental impact. 

In parallel with the Marine Environmental Assessment Program, a range of upgrade options for 
Burwood Beach WWTW are being developed, including nitrogen removal process options as well 
as options for ceasing the discharge of biosolids to ocean (which currently contributes around 25-
30% of the total nitrogen load discharged). The results of these investigations will feed into a 
sustainable decision-making process in 2014 to determine the scope of future upgrade works 
required at Burwood Beach WWTW. The preferred upgrade strategy for Burwood Beach WWTW 
would then be the subject of a separate concept design and EIA process. It is anticipated that any 
upgrade works required would be commissioned by approximately 2020. Therefore, Hunter Water 
may need to seek an interim increase in the total nitrogen load limit for Burwood Beach WWTW 
until 2020, to enable any required upgrade works to be delivered.  At this stage as the predicted 
loads of other pollutants would be below existing EPL load limits even with the KIWS operational, 
no additional increases to load limits would be required. 
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Water Quality Modelling 

Water quality modelling of two significant wet weather events (Feb 1990 and May 2003) was 
undertaken (see Appendix C) to assess the potential worst case water quality conditions in the 
Hunter River estuary due to the discharge of RO reject water from the KIWS (BMT WBM, 2010).   

In the Feb 1990 event: 

 There was significant wet weather discharge from Shortland WWTW; 

 RO reject water from KIWS was discharged into the Hunter River estuary; 

 There were significant inflows from the upstream catchment. 

 

In the May 2003 event: 

 There was significant wet weather discharge from Shortland WWTW; 

 There was no RO reject water from KIWS discharged into the Hunter River estuary; 

 There were minor inflows from the upstream catchment as the rainfall fell in the coastal region 
rather than the upper catchment. 

 

The existing conditions were also modelled for comparison.  The concentration of a number of 
water quality parameters were modelled for a period of 31 days, at various locations along the 
Hunter River.   

The results of Feb 1990 rainfall event for a continuous discharge are displayed in Table 5-6 for 
three locations: Railway Bridge (discharge location), South Arm Harbour (downstream of the 
discharge location) and Hexham (upstream of the discharge location).  The locations of the model 
scenario points are shown in Figure 5-2.   
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 Table 5-6: Wet Weather water quality modelling results from BMT WBM (2010) – 1990 
wet weather event.    

Parameter 
BMT WBM Model Scenario  

Current Future Continuous Discharge
Average Average % Diff.

Railway Bridge  
NO3 (mg/L) 0.18 0.17 -8.3 
TN (mg/L) 0.96 0.94 -2.2 
PO4 (mg/L) 0.05 0.04 -21.2 
TP (mg/L) 0.07 0.06 -16.0 
Marine Diatoms (µg Chl a /L ) 0.81 0.81 0.2 
South Arm Harbour  
NO3 (mg/L) 0.07 0.07 -1.5 
TN (mg/L) 0.79 0.79 -0.3 
PO4 (mg/L) 0.02 0.02 -2.9 
TP (mg/L) 0.04 0.04 -1.8 
Marine Diatoms (µg Chl a /L ) 0.68 0.68 -0.2 
Hexham  
NO3 (mg/L) 0.26 0.26 -0.2 
TN (mg/L) 1.25 1.25 -0.1 
PO4 (mg/L) 0.06 0.06 -0.4 
TP (mg/L) 0.08 0.08 -0.3 
Marine Diatoms (µg Chl a /L ) 1.35 1.35 0.1 
Note: % differences are calculated relative to the current scenario. 
 
For the 1990 event, it is predicted there would be no increase in nutrient concentrations compared 
to existing conditions due to discharge from Shortland WWTW and the KIWS.  This is despite 
wastewater inflows into Shortland WWTW increasing significantly in the future.  Around the 
discharge location at the Railway Bridge, nutrient concentrations are predicted to decrease. At 
other sites upstream catchment flows generally dominate water quality in significant events where 
RO reject water from KIWS is discharged into the Hunter River estuary.  Similar changes in 
nutrient concentrations were predicted for the 2003 rainfall event.  Overall the wet weather 
modelling indicates that the combined impacts of higher wastewater inflows to Shortland WWTW 
and the operation of the KIWS would result in minor decreases in nutrient concentrations at the 
discharge location and a negligible impact on nutrient concentrations in other areas of the Hunter 
River estuary.  
 

Other pollutants 
No modelling of other pollutants such as metals was undertaken for the wet weather events as the 
KIWS would only discharge RO reject water infrequently and there would be considerable dilution 
from stormwater flows. 
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The worst case scenario would be if RO reject water from KIWS was discharged into the Hunter 
River estuary in dry weather, ie when there was no dilution with stormwater.  This would only 
occur if the Burwood Beach wastewater system was unavailable due to an incident or some other 
uncontrolled event.  While production of RO water at KIWS would be stopped and discharge of 
RO reject water in the Hunter River estuary would also cease, it has been assumed under a worst 
case scenario this would take up two days to complete.  While there would be elevated nutrient 
concentrations around the discharge location, nutrients are not directly toxic to marine life and the 
overall increase in loads from two days discharge of RO reject water would be negligible in 
comparison to annual loads from catchment sources and wet weather discharges from Shortland 
WWTW.  The salinity of RO reject water is significantly lower than typical estuarine waters and 
would not have an impact on marine ecology. 

However, other constituents of the RO reject water, such as metals, may have direct toxic impacts 
upon marine life and therefore further consideration of their potential impacts is warranted. Based 
upon dry weather modelling that estimated dilutions of RO reject water at a number of locations in 
the Hunter River estuary and the conservative assumption that toxicant concentrations in the RO 
reject water would be 4 times the concentration of toxicants in Shortland WWTW effluent, the 
contribution of the RO reject water to toxicant concentrations in the Hunter River estuary is 
estimated in Table 5-7 below.  The locations selected for assessment were: 

  the RO reject water discharge location at the Railway Bridge.  Based on the modelling the 
dilution ratio of RO reject water to estuarine water at this location was about 1:200; 

 downstream in the South Arm of the estuary approximately 5km downstream of the discharge 
location. Based on the modelling the dilution ratio of RO reject water to estuarine water at this 
location was about 1:2000; and 

 upstream at the Hexham Bridge approximately 6km upstream of the discharge location. Based 
on the modelling the dilution ratio of RO reject water to estuarine water at this location was 
about 1:2200. 

 

The actual toxicant concentrations in the Hunter River estuary as a result of the RO reject water 
discharge cannot be estimated because there is no background water quality information on 
toxicant concentrations in the Hunter estuary.  However, the estimated contribution of RO reject 
water to toxicant concentrations in the Hunter River estuary can be compared to the ANZECC 
2000 water quality trigger levels to provide an indication of potential risk.  A 95% protection level 
was selected as an appropriate level of protection for the estuary given its sensitive ecological 
values.   

For all the key toxicants assessed at no location did the RO reject water contribution exceed the 
95% trigger levels (See Table 5-8).  At the discharge location where dilution was the lowest, the 
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RO reject contribution to toxicant levels was less than 1% of the 95% trigger level for all assessed 
toxicants except for copper and zinc, where the contribution was approximately 11% for both 
toxicants.  Given the relatively low level of contribution to a conservative trigger level and the 
commitment that RO reject water would only be discharged for a maximum of two days, the 
potential risk of the discharge causing unacceptable impacts is low.   At other locations 
downstream and upstream of the discharge location the RO reject water contribution to 95% trigger 
levels would be generally less than 1% for all toxicants. 

 Table 5-7: Estimate of KIWS contribution to toxicant concentrations in Hunter River 
estuary in worst case dry weather discharge 

 

KIWS Brine 
Concentration 

(ug/L) 

ANZECC 2000 
Marine Trigger 

levels (95% 
Protection) 

(ug/L) 

Concentration at 
discharge (200x 

dilution) 
(ug/L) 

Concentration 
downstream 

(2000 x 
dilution) 

(ug/L) 

Concentration 
upstream 
(2200 x 

dilution) 
(ug/L) 

Cadmium 0.004 5.5 <0.0001 <0.0001 <0.0001 

Chromium 5.200 4.4 0.026 0.003 0.002 

Copper 30.735 1.3 0.154 0.015 0.014 

Mercury 0.004 0.4 <0.0001 <0.0001 <0.0001 

Lead 2.517 4.4 0.013 0.001 0.001 

Selenium 0.270 No guideline 0.0014 0.0001 0.0001 

Zinc 317.793 15 1.589 0.159 0.144 
Other chemicals such as antiscalents may be in the RO reject water.  However, as the detailed 
design and identification of the membrane supplier has not been completed, the type and quantity 
of other chemicals is unknown at this stage.  Given that only a small volume of RO reject water 
would be discharged, the impact of these chemicals is likely to be minor, however further 
assessment would be required once more information is available. 

5.2.3.2. Summary 

The operation of the KWIS with RO reject water only being discharged into the Hunter River 
estuary after large wet weather events, would result in significant decreases in the loads of nutrients 
discharged into the estuary.  This is despite future wastewater inflows into Shortland WWTW 
increasing significantly.  A conservative assessment of toxicants indicates that loads discharged 
into the Hunter River estuary would be similar to the existing situation.  The current Shortland 
WWTW EPL load limits would also not be exceeded with the operation of the KIWS and increased 
future inflows into Shortland WWTW.  Even if the RO reject water was to be discharged into the 
Hunter River estuary in dry weather, toxicant concentrations would remain well below the 95% 
protection levels of the ANZECC guidelines. 
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When RO reject water from KIWS and excess future flows from Shortland WWTW are discharged 
during large rainfall events, there would be a minor decrease or no change in nutrient 
concentrations in the Hunter River estuary. 

With the exception of total nitrogen, the estimated future pollutant loads discharged from Burwood 
Beach WWTW will remain within the existing EPL load limits. The potential impacts from 
increased total nitrogen loads on the marine environment are being assessed separately as part of a 
two-year Marine Environmental Assessment Program being undertaken as part of the Burwood 
Beach WWTW Stage 3 Upgrade project.  This assessment is scheduled to be completed in 2013. 

5.2.4. Mitigation Measures 

Construction  

 Soil and water management plans complying with Managing Urban Stormwater: Soils and 
Construction (Landcom 2004) shall be prepared and implemented 

Operation 

 RO reject water shall be only be discharged into the Hunter River estuary if the Burwood 
Beach wastewater system was not able to receive flows; 

 The toxicity of other chemicals in the RO reject water (e.g. anti-scalents) shall be assessed 
once the detailed design has been completed and the membrane manufacturer identified.  The 
potential toxicity of any chemicals used in the process shall be a factor in deciding on the 
preferred supplier of the membranes; 

 Routine monitoring of receiving waters and discharge water shall be undertaken for 
compliance reporting and to validate water quality monitoring.  A monitoring program shall be 
developed and implemented before operation of the KIWS commences; 

 Nitrogen load limits and treatment options for the Burwood Beach WWTW shall be reviewed 
once the outcomes of the Marine Environmental Assessment Program are available.   
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5.3. Aquatic Ecology 

5.3.1. Existing Environment 

5.3.1.1. Burwood Beach 

Burwood Beach forms part of the coastal region of the Glenrock State Conservation Area.  The 
conservation area is surrounded by urban development in the adjacent suburbs of Merewether, 
Merewether Heights, Adamstown Heights and Highfields.  Glenrock State Conservation Area 
(SCA) is the only extensive natural area remaining in the Newcastle local government area south of 
the Hunter River, and is valued for its natural and aesthetic attributes and recreational 
opportunities.  The coastline is characterised by elevated bedrock cliffs punctuated by pocket 
beaches.  Aquatic habitats in the SCA include several freshwater streams (e.g. Flaggy and Little 
Flaggy Creeks, Murdering Gully Creek), Glenrock Lagoon in the south and Burwood Beach.  Plant 
communities in the conservation area comprise cleared grasslands, foredune, closed heath, coastal 
heath-scrub, gully rainforest, dry eucalypt forest on the slopes and ridges, and wetland 
communities.  Figure 5-2 depicts the location of Burwood Beach and Burwood WWTW relative to 
Glenrock SCA, and the suburbs of Merewether and Merewether Heights. 

Burwood WWTW discharges treated effluent and sludge to the Pacific Ocean via an ocean outfall 
and diffusers that are located approx 1500m offshore in 22m of water.  Therefore any impacts from 
the discharge would be limited to the marine environment.   

Aquatic Ecosystems 

Intertidal and Nearshore Habitats 

Several groups of flora and fauna make use of the nearshore and foreshore intertidal areas of sandy 
beaches, including: 

 Benthic fauna - those animals that live attached to or on the bottom sediments or on objects on 
the bottom.  Definitions vary, but can include: 

– Epifauna - animals living on the surface of the sea floor, or attached to other benthic 
organisms (such as seagrass); 

– Infauna - animals living in the mud, such as burrowing worms; 

– Meiofauna - microscopic animals living on or near the sediments; 

– Macrofauna - larger animals living on or near the sediments; 

 Littoral fauna - animals along the shoreline down to the limit of the rooted vegetation; 

 Pelagic - animals and plants that occupy the open waters or oceans. 
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The intertidal and nearshore aquatic communities occurring at Burwood Beach and surrounds 
include beach, rocky shore and macroalgae habitats.   

Ocean Habitats 

Burwood Beach occurs in the Hawkesbury Shelf Marine Bioregion.  The Bioregion covers 
approximately 2000 km2 of the New South Wales Coast, and is a known area of high biodiversity.  
It is where the warm tropical waters of the southern Coral Sea meet with the cooler temperate 
waters of the Tasman Sea under the influence of the East Australia Current (EAC).  The two waters 
meet and mix off Wollongong, forming a thermal front that results in a high concentration of 
plankton that bloom in spring, significantly enriching the waters of the Hawkesbury Shelf 
compared to the northern warmer waters.  The EAC brings with it marine fauna from both the 
northern tropical and southern temperate provinces, providing the region with its rich biodiversity.  
Freshwater inflows from the region’s main river systems also contribute essential nutrients that 
generate high biological productivity. 

Fauna in the ocean habitats at Burwood Beach includes a diversity of fishes, mammals, birds and 
turtles, some of which are migratory.  Recreational fish species commonly encountered at Burwood 
Beach are listed in Table 5-8.  A full list of aquatic marine species known to occur in the Burwood 
Beach area is provided in Table 5-9. 

 

 Table 5-8: Recreational fish species at Burwood Beach. 

Scientific Name Common Name 
Acanthropagus Australia Bream 
Argyrosomus japonicas Mulloway 
Arripis spp. Australian Salmon 
Girella elevate Drummer 
Girella tricuspidata Luderick 
Pagrus auratus Snapper 
Pomatomus saltatrix Tailor 
Sarda australis Australian Bonito 
Trachurus novaezelandiae Yellowtail 
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Anthropogenic Values 

Burwood Beach is a popular location for beach and rock platform fishing, swimming, and surfing.  
The beach is also a listed commercial abalone fishery catch sub-zone.  As such the site is valued for 
its primary and secondary contact recreation opportunities, and its ability to support sustainable 
commercial collection of aquatic foods. 

Threatened Species 

A number of marine aquatic fauna species listed under the EPBC Act, TSC Act and FM Act have 
been recorded as having previously been detected within a 2 – 10 km radius of the Burwood Beach 
study area and surrounds.  The TSC Act includes a total of 40 different marine fauna that are listed 
as threatened in the Burwood Beach region.  The EPBC Act had a total of 63 threatened species 
and the FM Act had a total of 9 threatened species.  These include a mix of mammals, reptiles, 
birds, sharks and ray-finned fishes, some of which are migratory, the different species are listed in 
Table 5-9. 

 Table 5-9: Threatened Marine Fauna Species listed under the TSC Act 
KEY:   L = listed; M = migratory; V = vulnerable; E = endangered; CD = conservation dependent, P = 
protected; PExt = presumed extinct, CE = Critically endangered

Scientific Name Common Name 

EPBC 
Act TSC Act FM Act 

Status 

Ray-finned Fishes      

Hippichthys penicillus  
Beady Pipefish, Steep-nosed 
Pipefish L   

Trachyrhamphus bicoarctatus  
Bend Stick Pipefish, Short-
tailed Pipefish L   

Epinephelus daemelii Black Cod L V V 

Solenostomus cyanopterus  
Blue-finned Ghost Pipefish, 
Robust Ghost Pipefish L   

Histiogamphelus briggsii  
Briggs' Crested Pipefish, 
Briggs' Pipefish L   

Syngnathoides biaculeatus  
Double-ended Pipehorse, 
Alligator Pipefish L   

Hippocampus abdominalis  

Eastern Potbelly Seahorse, 
New Zealand Potbelly, 
Seahorse, Bigbelly Seahorse L  P 

Ephinephelus coioides Estuary Cod L  P 

Festucalex cinctus  Girdled Pipefish L   

Urocampus carinirostris  Hairy Pipefish L   

Acentronura tentaculata  Hairy Pygmy Pipehorse L   
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KEY:   L = listed; M = migratory; V = vulnerable; E = endangered; CD = conservation dependent, P = 
protected; PExt = presumed extinct, CE = Critically endangered 

Scientific Name Common Name 
EPBC 

Act TSC Act FM Act 

Solenostomus paradoxus  
Harlequin Ghost Pipefish, 
Ornate Ghost Pipefish L   

Lissocampus runa  Javelin Pipefish L   

Vanacampus margaritifer  Mother-of-pearl Pipefish L   

Notiocampus ruber  Red Pipefish L   

Maroubra perserrata  Sawtooth Pipefish L   

Thunnus maccoyii Southern Blue Fin Tuna L  E 

Solegnathus spinosissimus  
Spiny Pipehorse, Australian 
Spiny Pipehorse L   

Stigmatopora argus  Spotted Pipefish L   

Filicampus tigris  Tiger Pipefish L   

Heraldia nocturna  Upside-down Pipefish L   

Phyllopteryx taeniolatus  Weedy Seadragon,  L  P 

Hippocampus whitei  
White's Seahorse, Crowned 
Seahorse, Sydney Seahorse L  P 

Stigmatopora nigra  
Wide-bodied Pipefish, Black 
Pipefish L   

Mammals      

Arctocephalus pusillus Australian Fur Seal L V  

Balaenoptera musculus  Blue Whale E, M E  

Tursiops truncatus s. str.  Bottlenose Dolphin L   

Balaenoptera edeni  Bryde's Whale M   

Delphinus delphis  Common Dolphin L   

Dugong dugon Dugong L E  

Lagenorhynchus obscurus  Dusky Dolphin M   

Megaptera novaeangliae Humpback Whale V, M E  

Tursiops aduncus  

Indian Ocean Bottlenose 
Dolphin, Spotted Bottlenose 
Dolphin L   

Orcinus orca  Killer Whale, Orca M   

Balaenoptera acutorostrata  Minke Whale L   

Arctocephalus forsteri New Zealand Fur Seal L V  

Caperea marginata  Pygmy Right Whale M   

Kogia breviceps Pygmy Sperm Whale L   

Grampus griseus  Risso's Dolphin, Grampus L   

Eubalaena australis  Southern Right Whale E, M V  

Physeter macrocephalus Sperm Whale   V  
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KEY:   L = listed; M = migratory; V = vulnerable; E = endangered; CD = conservation dependent, P = 
protected; PExt = presumed extinct, CE = Critically endangered 

Scientific Name Common Name 
EPBC 

Act TSC Act FM Act 

Stenella attenuata Spotted Dolphin L   

Mesoplodon layardii Strap-toothed Beaked Whale L   

Reptiles      

Chelonia mydas  Green Turtle V, M V  

Dermochelys coriacea  
Leathery Turtle, Leatherback 
Turtle E, M V  

Caretta caretta Loggerhead Turtle   E  

Sharks      

Carcharodon carcharias  Great White Shark V, M  V 

Pristis zijsron  
Green Sawfish, Dindagubba, 
Narrowsnout Sawfish V  PExt 

Carcharius taurus Grey Nurse Shark   CE 

Galeorhinus galeus  

School Shark, Eastern 
School Shark, Snapper 
Shark, Tope, Soupfin Shark CD   

Rhincodon typus  Whale Shark V, M   

Birds      

Diomedea exulans amsterdamensis Amsterdam Albatross E   

Diomedea antipodensis Antipodean Albatross  V V  

Rostratula australis  Australian Painted Snipe V   

Esacus neglectus Beach Stone-curlew   CE  

Thalassarche melanophris Black-browed Albatross   V  

Limosa limosa Black-tailed Godwit   V  

Pterodroma nigripennis Black-winged Petrel   V  

Limicola falcinellus Broad-billed Sandpiper   V  

Thalassarche bulleri  Buller's Albatross V   

Diomedea exulans gibsoni Gibson's Albatross V   

Puffinus carneipes Flesh-footed Shearwater   V  

Diomedea gibsoni Gibson's Albatross   V  

Pterodroma leucoptera leucoptera Gould's Petrel  E V  

Calidris tenuirostris Great Knot   V  

Charadrius leschenaultii Greater Sand-plover   V  

Procelsterna cerulea Grey Ternlet   V  

Pterodroma neglecta Kermadec Petrel  V V  

Charadrius mongolus Lesser Sand-plover   V  

Puffinus assimilis Little Shearwater   V  
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KEY:   L = listed; M = migratory; V = vulnerable; E = endangered; CD = conservation dependent, P = 
protected; PExt = presumed extinct, CE = Critically endangered 

Scientific Name Common Name 
EPBC 

Act TSC Act FM Act 

Sterna albifrons Little Tern   E  

Macronectes halli Northern Giant-Petrel  V V  

Pandion haliaetus Osprey   V  

Haematopus longirostris Pied Oystercatcher   V  

Pterodroma solandri Providence Petrel   V  

Calidris alba Sanderling   V  

Thalassarche cauta salvini Salvin's Albatross V   

Thalassarche cauta Shy Albatross  V V  

Phoebetria fusca Sooty Albatross   V  

Haematopus fuliginosus Sooty Oystercatcher   V  

Sterna fuscata Sooty Tern   V  

Macronectes giganteus Southern Giant-Petrel  E E  

Xenus cinereus Terek Sandpiper   V  

Diomedea exulans exulans Tristan Albatross E   

Diomedea exulans Wandering Albatross  V E  

Gygis alba White Tern   V  

Fregetta grallaria White-bellied Storm-petrel   V  

Thalassarche cauta steadi White-capped Albatross V   
 

5.3.1.2. Hunter River Estuary 

The Hunter River Estuary is located in Newcastle, approximately 160 km north of Sydney, New 
South Wales.  The Hunter River is approximately 300 km long and has a catchment area of 22,000 
km2 (DECCW 2008).  The estuary is the second largest in NSW and comprises the Hunter River 
and its tributaries to their tidal limits, wetlands, foreshores and adjacent lands.  It is a wave 
dominated estuary with the tidal limit reaching 45 km inland at Oakhampton, and a total waterway 
area of 26 km2 (NCC 2005). 

The upper reaches of the estuary are dominated by agricultural land use in the immediate river 
zone.  There is very little remaining bushland or wetlands along the river banks.  Urban settlements 
such as Maitland and Morpeth have developed very close to the river and tributaries, creating a 
high flood hazard and pollution risk.  Due to the demand for industrial land, and the major changes 
in landuse, the estuary has been substantially modified (NCC 2005).  Land clearing and 
reclamation for urban and industrial areas, combined with the associated restriction of tidal 
inundation, have severely reduced some habitat types in the estuary and river (NCC 2005).  Over 
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50% of the Hunter Estuary wetlands have been lost over the years through reclamation and 
drainage controls (NCC 2005). 

The lower part of the estuary is characterised by protected areas of the Hunter Wetlands National 
Park, industrial development at Tomago, Kooragang Island, Newcastle Harbour, Throsby Creek, 
and urban development at Stockton and surrounding areas of Newcastle.  Surrounding land uses 
include further urban areas, bushland and mining/quarrying (MHL 2003:26).  The Port of 
Newcastle (lower estuary) has extensive wharfing, boating and docking facilities.  Some of these 
types of landuse contribute sediments and other pollutants to the estuary that threaten the health 
and productivity of this system (NCC 2005). 

Several wetlands in the Hunter Estuary are recognised internationally for their rareness, size and 
representativeness.  These are listed on the Ramsar List of Wetlands of International Importance as 
the Hunter Estuary Wetlands and comprise the previously recognised Kooragang Nature Reserve 
and Shortland Wetlands.  Both these wetlands are now called the Hunter Wetlands Centre Australia 
(DECCW 2008).  The two wetlands are approximately 2.5 km apart and are connected by a wildlife 
corridor consisting of Ironbark Creek, the Hunter River and Ash Island.  Both estuarine mangroves 
and salt marshes exist in the wetlands, and are the largest in the Hawkesbury Shelf Bioregion.   

Aquatic Ecosystems 

Estuaries and their associated wetlands provide a variety of habitats that support plants and animals 
in a diverse and highly inter-related web of aquatic and terrestrial ecosystems.  Estuaries play a 
major role in protecting juvenile fish from predation.  They are also sources of food for juvenile 
and adult fish and breeding areas for some species.  Estuaries are also important feeding, roosting, 
breeding and recuperation areas for birds and other animals.  Many species of migratory waders 
spend their non-breeding period in Australia building up fat reserves before flying to the northern 
hemisphere to again breed (http://www.naturalresources.nsw.gov.au/estuaries).  Estuarine habitats 
can be roughly differentiated by vegetation type, sediment type and depth.  They include 
seagrasses, rocky reefs, mangroves, unconsolidated sediments of sand or mud, and saltmarshes.  Of 
these habitat types, the most threatened are probably seagrasses, mangroves and saltmarshes.   

Estuarine vegetation types in the Hunter Estuary include mangroves, saltmarsh, a variety of 
wetlands, Casuarinas and Melaleuca (paperbark) stands.  The fauna that depend on estuarine 
habitats include fish, crustaceans (e.g. prawns), benthic invertebrates, amphibians, reptiles, 
mammals and a variety of birds.  The birds include a diverse range of residential, seasonal and 
migratory species.  Many of the bird species resident during different seasons are covered by the 
Agreement between the Government of Australia and the Government of Japan for the Protection 
of Migratory Birds in Danger of Extinction and their Environment (JAMBA) and the Agreement 
between the Government of Australia and the Government of the People's Republic of China for 
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the Protection of Migratory Birds and their Environment (CAMBA) international agreements for 
protection of migratory birds and birds in danger of extinction.  The significance of the Hunter 
Estuary in providing habitat for these internationally significant species is demonstrated by the fact 
that of the 66 species covered by these agreements, 38 visit the Hunter River Estuary.  The 
amphibians, reptiles and mammals have relatively low diversity, however, Green and Golden Bell 
Frog populations are recognised as being of State Significance and resident populations of endemic 
species are present. Migratory birds, terrestrial and riparian mammals, reptiles and amphibians 
known to occur in the Hunter river estuary wetlands are considered in the Terrestrial Flora and 
Fauna technical report, which is attached as Appendix D. 

Seagrasses 

Within the Hunter River estuary there are only small areas of seagrass of the Ruppia species which 
cover an area of 0.15km2 (See Figure 5-2).  These are relatively remote from the project and are 
not likely to be influenced by it. 

Mangroves 

In the Hunter River estuary there are significant areas of mangroves, predominately Avicennia 
marina and Aegicerus corniculatum (See Figure 5-2).  Approximately 16 km2 of mangroves have 
been recorded in the Hunter River estuary, the second largest estuarine mangrove area in NSW. 

Mangroves play an important role in estuarine ecology.  They provide organic matter to estuaries 
through the decomposition of leaf litter, (according to West (1995) up to 6 tonnes/ha of leaf litter 
are produced annually).  Mangroves provide habitat for fish, birds, molluscs, crustacea, butterflies 
and other insects, and worms.  Grazing of mangroves by cattle sometimes occurs; mangroves 
provide a source of pollen for apiarist's bees.  Mangroves protect and stabilise the shoreline; 
maintain water quality by filtering land based runoff; and provide recreational and educational 
opportunities. 

Unconsolidated Sediments of Sand or Mud 

There are approximately 0.6 sq.km of intertidal mudflats in the Hunter River estuary. Intertidal 
mud and sand flats are important feeding areas for birds, especially waders.  Common food items 
include molluscs, barnacles, polychaete and nematode worms, crabs and shrimps.  As the rising 
tide covers the mudflats, fish and other aquatic animals move into the area to feed.  As the tide 
recedes, birds move out onto sand and mudflats from their high tide roosts.  Different species of 
birds employ different feeding strategies and forage over varying periods of time within the ebb-
flood cycle. In general, the smaller species of wader feed for a longer time.  Different species of 
wader are quite selective in their choice of feeding areas on the exposed flats. 
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Saltmarsh/Saltflats 

There is approximately 5.0km2 of saltmarsh in Hunter River estuary, the third largest estuarine 
saltmarsh area in NSW. Saltmarshes provide organic matter to estuarine food chains, but are not as 
productive as seagrass or mangrove areas.  They also help maintain estuarine water quality by 
filtering sediment from land based runoff.  Saltmarshes may harbour important insect communities.  
Some rare butterfly species depend on saltmarshes and associated vegetation for completion of 
certain life phases, e.g. the larvae of the Saltpan Blue and Painted Skipper butterflies. 

Fauna 
Hunter River estuary provide one of the most important bird study areas in NSW and is a very 
important migratory bird feeding and roosting site.  It supports between 2% and 5% of the East 
Asian-Australasian Flyway population of Eastern Curlew (Numenius madagascariensis) and 1% of 
the world’s population of Bar-tailed Godwits (DECCW 2008).  At least 38 species of migratory 
birds recorded at Kooragang and 21 species of migratory birds at Shortland Wetlands are listed 
under international treaties including the Japan-Australia and China-Australia Migratory Bird 
Agreements (JAMBA and CAMBA).  Reedy margins of the Hunter Estuary Wetlands provide 
breeding areas for native waterfowl and shallow pond margins support foraging sites for shorebirds 
(Aussie Heritage 2007).  The wetlands also support a large number of bird species at a critical 
seasonal stage of their breeding cycle as well as provide refuge for a number of species during 
periods of critical inland drought (DECCW 2008).  These species include: 

 Freckled Duck (Stictonetta naevosa); 

 Pink-eared duck (Malacorhynchus membranaceus); 

 Australian Pelican (Pelecanus conspicillatus); and 

 Glossy Ibis (Plegadis falcinellus). 

The Hunter Estuary Wetlands are important for local resident ducks, herons and other waterbirds 
(DECCW 2008).  The Hunter River Estuary supports 15 species of commercial, and many species 
of recreational, fish and decapod crustaceans (e.g. the Hunter school prawn) (Aussie Heritage 2007; 
Hunter-Central Rivers CMA 2004).  In summary, the types of fauna in the study area include: 

 185 birds, (28 are migratory species); 

 45 fish and decapod crustaceans, (14 are listed as commercial and recreational species); 

 15 frogs, including the endangered Green and Golden Bell Frog; and 

 17 non-marine molluscs. 
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Macroinvertebrate surveys have routinely recorded molluscs, bloodworms, caddis fly larvae, 
gastropods, beetles, bugs, water fleas, seed shrimps, copepods and nymph forms of dragonfly, 
damselfly, stonefly and mayfly in the wider Hunter River Estuary (Aussie Heritage 2007).   

5.3.2. Construction Impacts 

Construction impacts on aquatic environments are discussed in the terrestrial ecology (Section 
5.4.2). 

5.3.3. Operational Impacts 

The major potential impacts on aquatic ecology from the operation of the KIWS would be 
associated with changes in water quality.  This includes changes in eutrophication potential due to 
nutrients in the RO reject water and the direct toxic impacts of other key pollutants.  As discussed 
in Section 5.2, water quality in the Hunter River estuary is expected to improve, especially in dry 
weather, due to a reduction in loads of key pollutants discharged into the estuary compared to the 
existing situation.   

In relation to eutrophication, there would be a reduction in the potential for algal blooms, the 
growth of nuisance aquatic plants, in the Hunter River estuary.  It should be noted that because 
other sources of nutrients may still dominate nutrient loads in the estuary, there may be no 
measureable reduction in eutrophication impacts from the KIWS despite the decrease in nutrients 
loads discharged.  A similar reduction in the potential toxicity of estuarine waters would be 
expected due to a decrease in metal loads discharged in the estuary.  Again it would be difficult to 
measure any reduction in toxic impacts on estuarine flora and fauna because of the influence of 
other sources of toxicity. 

As detailed in Section 5.2, the estimated future loads discharged from Burwood Beach WWTW 
will remain within the existing EPL load limits for most pollutants with the operation of KIWS.  
The exception is total nitrogen, which is expected to increase to 15-20% above the EPL load limit 
by 2020. A comprehensive two-year Marine Environmental Assessment Program is underway to 
assess potential impacts from future effluent and biosolids discharges from Burwood Beach 
WWTW as part of the Stage 3 Upgrade project. This assessment is scheduled to be completed in 
2013. 

5.3.4. Mitigation Measures 

Aquatic ecology impacts from construction & operation of the KIWS are either related to land 
based activities (construction) or reject water discharge (operation) and relevant mitigation measure 
are addressed under others sections.  See Terrestrial Ecology Section 5.4.4 and Water Quality 
Section 5.2.4 
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5.4. Terrestrial Ecology 

5.4.1. Existing Environment 

Most of the study where the proposed works for the KIWS and pipelines would be undertaken are 
highly disturbed and modified by development.  Exceptions include the north side of the Hunter 
River crossing and parts of Cormorant Rd.  A detailed terrestrial flora and fauna study was 
undertaken for the proposed IWS and pipelines (refer to Appendix D).  The following section 
provides a summary of this assessment. 

Terrestrial Flora 

From the relevant database search, a total of 13 threatened flora species have been identified in a 10 
kilometre radius of the study area.  A review of the habitat requirements of these species suggests 
that Zannichellia palustris may potentially occur in the study area and Rutidosis heterogama is 
known to occur in disturbed areas and therefore has a low potential of occurring in the study area.  
The remaining 11 species have either very marginal or have no habitat elements present in the 
works area and are therefore highly unlikely to occur.  No further assessment has been conducted 
on these species.   

A number of Endangered Ecological Communities (EECs) listed under the TSC Act which occurs 
on coastal floodplains are present in the local area including: Coastal Saltmarsh, Freshwater 
Wetlands, Swamp Oak Floodplain Forest, Swamp Sclerophyll Forest and River-flat Eucalypt 
Forest.  However, within the bounds of the project area, Coastal Saltmarsh is the only EEC present.  
A flora survey was conducted at seven separate locations.  Each separate survey concentrated on 
land approximately 30 metres either side of the proposed pipelines, except at the proposed KIWS 
plant location where the whole site was surveyed.  The seven separate surveys included: 

 Steel River Industrial Park; 

 Stevenson Park; 

 Tourle Street – Hunter River; 

 Kooragang Island; 

 Sandgate Road; 

 MacClure Reserve and Heaton Park; and 

 Blue Gum Road. 

 

Terrestrial Fauna 

From the relevant database search, a total of 56 threatened fauna species have previously been 
recorded in the greater Newcastle area (See Figure 5-3).  The review of the known habitat 
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requirements indicates that at least 9 of these species have marginal habitat elements present within 
the study area.  This is associated with habitat along the fringes of the Hunter River.  These species 
include the Painted Snipe (Rostratula benghalensis australis), Little Tern (Sterna albifrons), 
Osprey (Pandion haliaetus), Great Knot (Calidris tenuirostris), Broad-billed Sandpiper (Limicola 
falcinellus), Black-tailed Godwit (Limosa limosa), Terek Sandpiper (Xenus cinereus), Greater 
Sand-plover (Charadrius leschenaultia) and Lesser Sand-plover (Charadrius mongolus).    

Despite the presence of estuarine and freshwater wetland communities in the wider area, the 
majority of the proposed pipeline routes would be located in cleared disturbed lands which are 
generally devoid of habitat value for threatened fauna species.  Field surveys were carried out and 
based on precautionary habitat assessment and the adoption of protective strategies for features 
deemed likely to be critical habitat for threatened fauna species known from the area.  Targeted 
surveys were conducted for the nationally endangered Green and Golden Bell Frog (Litoria aurea) 
which is known from 21 locations on Kooragang Island (Hammer et al 2002).  However neither the 
species nor potential habitat for this species was identified within the proposed works areas 
associated with the Proposal.  During the survey, all opportunistic sightings of fauna species were 
recorded.  Based on these initial field survey results it was determined that a more detailed 
investigation of threatened fauna was not necessary.   

5.4.2. Construction Impacts 

The conservation value of remnant vegetation in the study area was considered in the initial 
planning phases of the project and therefore the pipelines were located to avoid impacts on native 
vegetation and fauna habitat including threatened flora, fauna and ecological communities.  The 
majority of the pipelines would be located on already developed land including residential property 
easements, road verges, maintained parkland and vacant cleared lands.  Therefore, minimal native 
vegetation clearing would be required. 

Areas of native vegetation that may be potentially impacted by the pipelines include: 

 Planted native vegetation along the western edge of Tourle Street.  This includes several 
Broad-leaved Paperbark and Swamp Mahogany trees and several understorey plants associated 
with the listed Swamp Sclerophyll Forest EEC.  However as this native vegetation is planted it 
does not constitute an EEC, although it does provide foraging habitat for fauna.  This area 
supports a moderate-high abundance of Lantana camera.  Considering the potential small area 
of this community to be removed, the highly modified nature of the area and the relatively 
widespread occurrence of the community in the local area, the local occurrence of the 
community is not at risk of extinction.   
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 Areas of listed Coastal Saltmarsh EEC and Mangroves on the northern bank of the Hunter 
River.  The areas of Coastal Saltmarsh species are relatively disturbed with invasive weed 
species.  However, these areas support several native Saltmarsh species and provide potential 
habitat for listed migratory bird species.  This area has been identified as high conservation 
value, and directional drilling for the river crossing should avoid impacts on the EECs.  

 

Endangered Ecological Communities 

One EEC was recorded in the study area and is recognised as Coastal Saltmarsh in the NSW North 
Coast, Sydney Basin and South East Corner bioregions under the TSC Act.  A thin strip of this 
EEC is present on the landward side of the mangrove vegetation found on the northern bank of the 
Hunter River.  This area is in moderate condition supporting a high density of exotic species (Sharp 
Rush).   

An assessment of significance was undertaken for the EEC (provided in Appendix A) under the 
guidelines of the TSC Act (7-part test) for the Coastal Saltmarsh. Only a very small area of Coastal 
Saltmarsh would be potentially impacted by the proposed recycled water pipeline.  The location of 
the area of EEC that has the potential to be affected is on the edge of the saltmarsh that extends 
west from the existing Tourle Street Bridge.  However, direct impacts to the EEC would be 
minimised by the placement of the pipeline along the existing raised trail and the proposed 
development would not fragment any area of EEC saltmarsh.  This area has already been disturbed 
by weed invasion and the construction of a raised trail.    However, there is potential for further 
weed invasions into adjacent areas of saltmarsh following construction of the pipeline along the 
trail which are caused by soil disturbance.  With appropriate management during and post 
construction of the pipeline, any such indirect impacts would be avoided. 

Threatened Flora 

No threatened flora species were recorded during the field surveys.  Based on the modified 
condition of the habitats within the proposed development area it is considered unlikely that the 
project would negatively impact on a threatened flora species or potential habitat.  While potential 
habitat such as estuarine wetland areas exists for the threatened species Zannichellia palustris, 
possible impacts on the potential habitat of this species can be adequately managed during 
construction. 

Introduced Flora 

Of the 105 flora species recorded at the study area, 72 of these are introduced species.  Of these 
introduced species, 6 are declared noxious species under the Noxious Weeds Act 1993 (NW Act) 
for the Newcastle local government area (LGA).  These are listed in Table 5-10. 
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 Table 5-10: Noxious weed species present in the study area 

Species Prevalence on Site Noxious Class 
Bitou Bush 
Chrysanthemoides 
monilifera subsp. 
rotunda  

Present in vacant industrial lands at 
Steel River Industrial Park (Area 1). 

Class 4: The growth and spread of 
the plant must be controlled 
according to the measures specified 
in a management plan published by 
the local control authority and the 
plant may not be sold, propagated 
or knowingly distributed 

 

Crofton Weed 
Ageratina adenophora 

Present in disturbed riparian areas 
dominated by exotic vegetation, in 
(Areas 5 & 6) 

Green Cestrum 
Cestrum parquai 

Present in disturbed riparian areas 
dominated by exotic vegetation, in 
(Areas 5 & 6) 

Class 3: The plant must be fully and 
continuously suppressed and 
destroyed 

Lantana 
Lantana camara 

Main occurrence on the western 
side of Tourle Street (Area 3) 

Class 5: The requirements in the 
NW Act for a notifiable weed must 
be complied with 

Privet (Broad-leaf) 
Ligustrum lucidum 

Present in disturbed riparian areas 
dominated by exotic vegetation, in 
(Areas 5 & 6) 

Class 4: The growth and spread of 
the plant must be controlled 
according to the measures specified 
in a management plan published by 
the local control authority and the 
plant may not be sold, propagated 
or knowingly distributed 

Privet (Narrow-leaf) 
Ligustrum sinense 

 

Threatened Fauna 

Habitat for fauna within the works areas consist predominantly of cleared and modified land that 
includes open areas, vegetated road verges, parkland with planted trees.  These habitats are 
characterised by isolated small patches of disturbed and modified habitat with little value for native 
fauna and dominated by urban dwelling species.  No threatened fauna or potential habitat for 
threatened fauna species was identified in the study area.  Targeted surveys were conducted for the 
Green and Golden Bell Frog (Litoria aurea).  Neither the species nor potential habitat was 
identified in, or in the vicinity of, the proposed development area. 

Migratory Birds 

Tidal areas along the fringes of the Hunter River provide marginal and low-quality habitat for 
wader birds which may include a number of threatened and migratory species.  These include: 

 Black-trailed Godwit; 

 Terek Sandpiper; 

 Red-necked Stint; 
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 Eastern Curlew; 

 Curlew Sandpiper; 

 Common Sandpiper; 

 Grey-tailed Tattler; 

 Wandering Tattler; 

 Ruddy Turnstone; 

 Ruff; 

 Pectoral Sandpiper; and 

 Little Curlew. 

The proposed development will not directly or indirectly impact on potential habitat for these 
species. 

No threatened flora or fauna species or potential habitat would be directly impacted by the works, 
apart from minor impacts along the edge of the threatened saltmarsh EEC habitat found west of the 
existing Tourle Street Bridge.  The assessment of significance found that the proposed development 
is unlikely to have a ‘significant impact’ on the identified endangered communities or their habitats 
as listed under the TSC Act and the EPBC Act, provided the mitigation measures are adequately 
implemented. 

Targeted surveys were conducted for the nationally endangered Green and Golden Bell Frog 
(Litorea aurea).  No species or potential habitat for this species was identified in the proposed 
development area.  The proposed development will not significantly impact on identified local 
populations of Litorea aurea.  

A number of listed migratory bird species have been recorded from the Hunter River estuary.  The 
proposed development will not impact any potential habitat for these species.  Potential habitat 
identified near Tourle Street Bridge will be avoided through the use of directional drilling.   

5.4.3. Operational Impacts 

There would be no new impacts on terrestrial and aquatic ecology from the operation of the IWP.  
Wet weather discharge of reject water to the Hunter River would continue. 

5.4.4. Mitigation Measures 

Recommended mitigation measures for the protection of flora and fauna during construction of 
proposed pipelines include measures for the protection of natural vegetation and fauna habitat, 
water quality drainage, minimising the spread of invasive weed species and protecting local fauna 
species.   
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 No heavy machinery shall traverse saltmarsh areas.  Where construction activities are 
undertaken adjacent to remnant vegetation or where vegetation will be cleared, visual barriers 
or fencing shall be used to prevent access to these areas.  Disturbance limits in these areas will 
be identified on plans attached to the Construction Environmental Management Plan (CEMP) 
and clearly marked on ground; 

 Direct avoidance and lopping shall be used to minimise disturbance of vegetation where 
possible.  Where this is not possible, smaller equipment shall be used to minimise the width of 
disturbance corridor to protect natural habitats; 

 Best-practice sediment and erosion controls implemented to prevent impacts to water quality 
and minimise run-off into adjacent ecologically sensitive areas such as saltmarsh, mangrove 
and wetland habitats shall be implemented; 

 Weed management strategies shall be identified in the CEMP; 

 Wherever possible, trenches shall not be left open overnight.  If this is not possible, inspections 
of the trench shall be conducted each morning for captured fauna.  All fauna captured shall be 
removed and released to adjacent natural habitats; and 

 If possible, trenches shall be dug with shallow sloping ends to allow natural fauna escape; and 

 Construction personnel shall be made aware of the importance of ecological values in the area, 
particularly the mangroves and coastal saltmarsh in proximity to the Hunter River.  All 
construction personnel shall be inducted and made aware of their environmental 
responsibilities.  

 A map of the construction zone showing sensitive ecological features/locations, disturbance 
limits and management controls shall be prepared to accompany the CEMP. 
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5.5. Cultural Heritage 

5.5.1. Existing Environment 

Environment Resources Management (Australia) Pty Ltd (ERM) undertook a cultural heritage 
assessment of potential impacts of the proposed KIWS.  The full assessment is presented in 
Appendix E.   

The environmental context of the greater study area suggests that the area was likely used as an 
area of resource exploitation by Aboriginal people.  It is suggested that: 

 Rock outcrops of the type suitable for axe grinding grooves, shelter sites or artwork are found 
south and west of the study area, thus there is a possibility that these site types may occur in 
the area; 

 The geology to the south and west of the study area suggests that rock types such as tuff and 
mudstone which are suitable for stone tool making, are present in the area.  It is possible that 
quarries and stone artefacts will occur in these areas, although are unlikely within the study 
area; 

 The majority of tree species in the area tend to be low trees and shrubs, which are unlikely to 
support culturally created scars; and 

 The proximity of the Hunter River and the diverse range of fauna and flora in the river would 
have been a good resource for food such as fish, birds and shellfish.  It is possible that 
Aboriginal heritage sites such as middens and stone artefact scatters would occur in the study 
area. 

The level of disturbance in the study area reduces the potential for Aboriginal heritage sites to 
occur in the area.  This is particularly true for the areas of pipeline which run along the southern 
bank of Kooragang Island, through the Steel River precinct and the northern area of Mayfield 
West, as these areas have been modified by reclamation.  Numerous middens and artefact scatters 
have been recorded in Stockton Bight, north-west of the study area, although the study area itself 
has had far fewer number of sites recorded, the majority being either middens or artefact scatters. 

Heritage Register Searches 

A search of the Newcastle Local Environmental Plan (LEP) 2003 was undertaken for Aboriginal 
and historic heritage items around the study area.  The search revealed no registered Aboriginal 
heritage items.  There were a number of historic heritage items on the Newcastle LEP located 
within 500m of the proposed pipeline routes.  However, only one remnant historic garden located 
on McIntosh Drive in Mayfield West is located on a street where the proposed pipeline would run. 
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A review of the Department of Environment, Water, Heritage and the Arts (DEWHA) (now 
SEPWaC) database was undertaken which includes the Commonwealth Heritage List (CHL), 
Register of the National Estate (RNE), and National Heritage List (NHL).  No Aboriginal or 
historic heritage items on the NHL, RNE or CHL are located within the study area.   

A search of the OEH Aboriginal Heritage Information Management System (AHIMS) database 
was undertaken in the study area.  The AHIMS search results revealed only one site within 100m of 
the proposed pipeline routes.  Site 38-4-0041 is listed in the AHIMS database as an artefact scatter, 
and is recorded on the site cards as ‘midden by new bridge is almost complete bulldozed’.  The site 
is located on the southern bank of Kooragang Island, immediately east of the Tourle Street Bridge.  
The site is outside the project area and won’t be impacted.  

5.5.2. Construction Impacts 

The remnant historic garden listed under the Newcastle LEP located on McIntosh Drive in 
Mayfield West is set back from Murray Dwyer Circuit and is separated from the proposed pipeline 
by a retaining wall.  Therefore, if the area bounded by the retaining wall is avoided, then the 
proposed works are unlikely to impact any items listed on the Newcastle LEP. 

None of the heritage items listed on the DEWHA’s heritage database are located along the path of 
the proposed works and thus KIWS will not impact upon any of the listed items. 

For archaeological heritage sites, the site types most likely to occur in the study area are stone 
artefact scatters and isolated finds.  Although axe grinding grooves have been recorded in the 
greater study area, the lack of suitable stone outcrops and previously recorded sites close to the 
proposed pipeline routes suggest they are unlikely to occur in the study area.  No scarred trees were 
recorded in the study area and the extent of clearing and shrubby nature of the remnant wetlands 
suggests a low likelihood of existence in the study area. 

Although no middens have been recorded in the study area, numerous middens have been 
registered near Stockton Bight, several kilometres east of the study area.  Aboriginal sites have also 
been recorded on Kooragang Island, in Mayfield North and along the Hunter River where there 
would have been an abundant source of edible shellfish.  However given the high level of 
disturbance in the project area there is a low potential that Aboriginal heritage sites are present and 
would be impacted. 

Extensive residential construction also exists in the southern portion of the study area, and 
industrial construction and reclamation of land has occurred on the southern coast of Kooragang 
Island.  Therefore, it is likely that these developments would have previously impacted any 
Aboriginal sites and there is a low potential that heritage sites will occur within the Proposal’s 
footprint.  
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5.5.3. Operational Impacts  

There would be no impact on cultural heritage from the operation of the KIWS.   

5.5.4. Mitigation Measures 

The following mitigation measures would be implemented: 

 Should any previously unrecorded Aboriginal or heritage objects be discovered during 
construction activities then disturbance shall cease in the area of the discovery.  No further 
construction activities shall occur in the area of the find until the OEH and/or NSW Heritage 
Branch has been contacted and the site has been assessed by the project archaeologist. 

 All construction work staff (including sub-contractors) shall go through a site induction 
concerning Aboriginal and Non-Aboriginal heritage issues prior to commencing work on site. 
This induction shall inform workers of the locations of the known sites potentially impacted by 
construction works.  
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5.6. Noise and Vibration 

5.6.1. Existing Environment 

The KIWS consists of an IWP to produce recycled water and a number of pipelines.  The existing 
noise land use impacted by the proposed development is discussed below: 

 Industrial Water Plant (IWP) – This is located in the Steel River industrial area along Industrial 
Drive, Mayfield.  The near vicinity is dominated by commercial and light industrial activities. 
Potentially sensitive receivers in the vicinity are generally residential in nature, and 
predominantly located to the south west along Decora and Olearia Crescents, Warabrook and 
to a lesser extent along Terry Street and Stevenson Avenue Mayfield.  The noise environment 
at both these locations is dominated by traffic noise from Maitland Road and Industrial Drive.  
In addition residents in Mayfield would be impacted by industrial noise from businesses along 
Industrial Drive, and daytime impacts from recreational activities in Stevenson Park.  
Commercial and light industrial land uses on Industrial Drive are unlikely to be impacted from 
noise generated by the KIWS, given the influence of local noise sources such as local 
industrial activities and traffic on Industrial Drive. 

 Treated Effluent Pipeline – This pipeline will extend from the existing treated effluent pipeline 
near the rail line to the north west, to the IWP.  Sensitive receivers in the vicinity of these 
works are located to the south along Decora Crescent Warabrook.  The noise environment in 
this area is dominated by traffic noise from Maitland Road, in addition to daytime industrial 
noise from both Shortland and Warabrook Industrial areas.  Engine and track noise from coal 
trains passing along the railway line to the Kooragang Coal Loading Facility also impact the 
noise environment, particularly during the night time hours. 

 RO Reject Water Pipeline –This pipeline runs south east through the Steel River Industrial 
Area, then turns south, under Industrial Drive and across Stevenson Park. It will then pass 
along Purdue Avenue, pass under Maitland Road and finally join the existing wastewater 
system close to Casuarina Circuit Warabrook. The noise environment along this route is again 
dominated by traffic noise from both Maitland Road and Industrial Drive, in conjunction with 
noise generated by commercial land uses within Warabrook, although the route passes by 
several residential properties. 

 Recycled Water Pipeline – This pipeline would run south east, within the Steel River Industrial 
Area until it reaches Tourle Street, it will then run approximately north, under the Hunter 
River, and then onwards to the eastern areas of Kooragang Island. Noise sensitive receivers are 
located along Gregson Avenue and Groongal Street Mayfield, however Industrial Drive passes 
between the route and these residences and this dominates the local noise environment.  No 
sensitive receivers would be near the pipeline after it has crossed the Hunter River. 



Review of Environmental Factors 

SINCLAIR KNIGHT MERZ       
 
 
 PAGE 107 

 Pipeline diverting flows from the Burwood Beach wastewater system to the Shortland 
wastewater system – The pipeline route starts at the existing Newcastle 10 Waste Water 
Pumping Station (WWPS) located at the corner of Janet Road and Blue Gum Road and ends 
near Sandgate Road.  Construction associated with the pipeline would in close proximity to 
residential areas.  No detailed construction noise assessment has been undertaken for the 
construction of this pipeline, however, background noise levels are likely to similar to other 
residential areas and noise levels generated by construction would be likely to exceed noise 
goals.  

 

Noise Monitoring Results 

Existing, ambient noise levels were monitored during December 2008. The monitoring locations 
are detailed in Table 5-11 and were chosen to be representative of all residences where potential 
noise impacts may be experienced.  The results of this background noise monitoring are included in  
Table 5-12.  

 Table 5-11: Sensitive Receiver Locations 

Reference Address Distance from IWP (m) 
Location 1  3 Stevenson Avenue, Mayfield 770m 
Location 2 Cnr Purdue and Thornton Avenues, Mayfield 840m 
Location 3 18 Olearia Crescent, Warabrook  320m 
Location 4 59 Decora Crescent, Warabrook 585m 

 

Overall, the results of ambient noise monitoring indicate that the area surrounding the IWP is 
generally a noisy environment, with typical night time background (LA90 ) noise levels of 
approximately 40 - 45 dB(A).  Both day and night time noise levels are impacted by noise from 
Industrial Drive and Maitland Road, in addition to coal trains.  Noise sources such as crickets and 
frogs were audible during night time hours in the absence of traffic noise sources. 
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 Table 5-12: Background Attended Noise Monitoring Results, 6 – 16 December 2008 

 LAeq - dB(A) LA10 - dB(A) LA90 - dB(A) 
Location 1 (Unattended Results) 
Day 62 66 54 

Evening 59 63 47 

Night 60 62 42 

Location 2 (Attended Results) 
Day 58 60 48 

Evening 53 53 44 

Night 46 49 42 
Location 3 (Attended Results) 

Day 53 56 46 

Evening 51 53 42 

Night 48 52 41 
Location 4 (Unattended Results) 
Day 56 58 52 

Evening 53 56 49 

Night 54 55 49 
Refer to for the complete monitoring data 

Noise Criteria 

Operational Noise Criteria 

There have been a number of noise studies undertaken specific to the Steel River industrial area 
including the Steel River Strategic Impact Assessment Studies (SIAS).  These studies have derived 
noise criteria for specific lots in the industrial area based upon noise criteria determined for the 
whole industrial area using the Industrial Noise Policy.  Further discussion of these studies and 
outcomes is contained in Appendix F. 

In 2002, Hatch Engineering prepared A Review of Noise Amenity Criteria to Industrial Noise 
Policy Guidelines for the Steel River Site.  This report was commissioned to overlay the SIAS, and 
to set project site criteria that complied with the NSW Industrial Noise Policy (NSW INP). The 
calculated noise criteria contained in this report have been shown below in Table 5-13.  

 

 



Review of Environmental Factors 

SINCLAIR KNIGHT MERZ       
 
 
 PAGE 109 

 Table 5-13: Hatch Report Steel River Site Noise Criteria 

Location 
LAeq Criteria – dB(A) Sleep Disturbance 

Criteria – LA1 dB(A) Day Evening Night 
Mayfield West Church - cnr Werribi St and Gregson 
Avenue, Mayfield 54 44 43 57 

Kennards Hire - Ayrshire Crescent Warabrook 64 58 48 58 
42 Travers Avenue, Mayfield 55 51 47 57 
Cnr Stevenson Ave and Stevenson Park, Mayfield 
West 52 44 40 50 

85 Decora Crescent, Warabrook 51 50 47 58 
27 Groongal Street, Mayfield 55 52 48 58 
20 Norris Street, Mayfield 48 44 41 52 

 

It should be noted that these noise levels apply to overall noise from the Steel River Site, and not 
just from the IWP. 

Noise Allotments 
EMA were commissioned to prepare a noise model for the Steel River industrial area, and 
determine noise allotments for each development lot that would allow noise emissions from the 
entire industrial area to comply with the INP criteria for the whole Steel River Industrial area.  The 
allocated noise emissions for the development lots where the IWP would be located are detailed 
below in Table 5-14 to Table 5-16. These noise criteria would be used for assessing the 
operational noise emissions from the IWP. 

 Table 5-14: Day Time Noise Allocation for Lots 87 & 88 – dB(A) 

Frequency 
(Hz) 31.5 63 125 250 500 1k 2k 4k 8k L / A 

LWA 107 105 104 99 95 94 93 88 86 111 / 
99.8 

 

 Table 5-15: Evening Noise Allocation for Lots 87 & 88 – dB(A) 

Frequency 
(Hz) 31.5 63 125 250 500 1k 2k 4k 8k L / A 

LWA 103 101 100 96 93 92 91 86 84 107 / 
97.5 
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 Table 5-16: Night Time Noise Allocation for Lots 87 & 88 – dB(A) 

Frequency 
(Hz) 31.5 63 125 250 500 1k 2k 4k 8k L / A 

LWA 92 90 89 86 81 79 78 75 73 96 / 
85.5 

 

5.6.2. Interim Construction Noise Guidelines (ICNG) 

The risk of adverse impact of construction noise within a community is determined by the extent of 
its emergence above the existing background noise level, the duration of the event and the 
characteristics of the noise.  Impacts can then be exacerbated by the proximity of construction to 
residences or other sensitive land uses and the times of occurrence.  

The NSW DECC (2009) has prepared an Interim Construction Noise Guideline.  The guideline has 
been developed to assist with the management of noise impacts, rather than to present strict 
numeric noise criteria for construction activities.  

Although not mandatory, the ICNG recommends standard hours for construction work as 
summarised in Table 5-17.  Categories of work that may be undertaken outside these hours 
include: 

 Delivery of oversized plant or structures 

 Emergency work 

 Work on essential services and / or considerations of worker safety do not allow work 
within standard hours  

 Work where the proponent demonstrates and justifies a need to operate outside the 
recommended standard hours. In this case approval must be explicitly given by the 
approval authority. 

 Table 5-17: Recommended standard hours for construction work. 

Work type Recommended standard hours of work 

Normal construction 
Monday to Friday 7 am to 6 pm 
Saturday 8 am to 1 pm 
No work on Sundays or public holidays 

 
The ICNG describes two methods of assessing noise impacts from construction activities: the 
quantitative method, which is suited to major and complex construction projects; and the 
qualitative method, suited to short-term (less than three weeks) works undertaken during standard 
construction hours. 
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Construction of the project would last for a period of greater than three weeks, and will involve 
several periods where construction activities outside the recommended hours are necessary. As 
such a quantitative assessment has been carried out. 

The ICNG states that the noise management level applies at the property boundary that is most 
exposed to the construction noise, at a height of 1.5 m above ground level.  In cases where the 
property boundary is more than 30 m from the residence, the location for measuring or predicting 
noise levels is at the most noise-affected point within 30 m of the residence. 

Table 5-18 outlines management levels for noise at sensitive receivers and how they should be 
applied.  Restrictions to the hours of construction may apply to activities that generate noise at 
sensitive receivers above the ‘highly noise affected’ noise management level.  The rating 
background level (RBL) is used when determining the management level.  The RBL is the overall 
single-figure background noise level measured in each relevant assessment period (during or 
outside the recommended standard hours). 

For other relevant land uses within the area of the proposal, noise guidelines are set out as follows: 

 Industrial premises: external LAeq(15min)    75 dB(A) 

 Offices, retail outlets: external LAeq(15min)    70 dB(A) 

 Classrooms: internal LAeq(15min)    45 dB(A) 

 Places of Worship: internal LAeq(15min)   45 dB(A) 

 Passive Recreational Areas: external LAeq(15min)  60 dB(A) 

 

Given these guidelines, the following LAeq construction noise goals have been calculated: 

 Location 1 (Stevenson Avenue)    64dB(A) 

 Location 2 (Purdue Avenue)    58dB(A) 

 Location 3 (Olearia Crescent)    56dB(A) 

 Location 4 (Decora Crescent)    62dB(A) 
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 Table 5-18: General Construction Noise Management Levels (NML’s) 

Recommended 
Standard hours:  
 
Monday to Friday 7 am 
to 6 pm  
 
Saturday 8 am to 1 pm  
 
No work on Sundays or 
public holidays  

Noise affected 
(RBL + 10 dB ) 

 The noise affected level represents the point 
above which there may be some community 
reaction to noise.  

 Where the predicted or measured LAeq (15 min) 
is greater than the noise affected level, the 
proponent should apply all feasible and 
reasonable work practices to meet the noise 
affected level.  

 The proponent should also inform all potentially 
impacted residents of the nature of works to be 
carried out, the expected noise levels and 
duration, as well as contact details. 

Highly noise 
affected  
(>75 dB(A) ) 

The highly noise affected level represents the point 
above which there may be strong community reaction 
to noise. 
Where noise is above this level, the relevant authority 
(consent, determining or regulatory) may require 
respite periods by restricting the hours that the very 
noisy activities can occur, taking into account: 
1. Times identified by the community when they are 
less sensitive to noise (such as before and after school 
for works near schools, or mid-morning or mid-
afternoon for works near residences  
2. If the community is prepared to accept a longer 
period of construction in exchange for restrictions on 
construction times.  

Outside recommended  
standard hours  

Noise affected  
(RBL + 5 dB ) 

 A strong justification would typically be required 
for works outside the recommended standard 
hours.  

 The proponent should apply all feasible and 
reasonable work practices to meet the noise 
affected level.  

 Where all feasible and reasonable practices have 
been applied and noise is more than 5 dB(A) 
above the noise affected level, the proponent 
should negotiate with the community.  

 For guidance on negotiating agreements see 
section 7.2.2. 

 
Vibration Guidelines 
The effects of vibration can be divided into three main categories:  

 Where occupants or users of the building are disturbed or inconvenienced; 

 Those in which the building contents may be affected; and 

 Circumstances in which the integrity of the building or the structure itself may be prejudiced. 
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Vibration may be transmitted through the ground or as low frequency pressure waves through the 
air.  There are two types of vibration criteria that are used when assessing impacts.   The first is the 
human comfort criteria, which as the name suggests is designed to minimise impacts that may 
disrupt day to day activities of humans.  The other form of vibration criteria is designed to avoid 
damage to buildings and structures.  Vibration criteria are prescribed and discussed in detail in 
Appendix F. 

5.6.3. Construction Impacts 

5.6.3.1. Hours of Work 

Construction works would generally be limited to the following hours. 

 Monday to Friday: 7am to 6pm; 

 Saturday: 8am to 1pm; and 

 No audible construction work to take place on Sundays or public holidays. 

However some construction work may be required to be undertaken outside of these hours.  This 
especially involves works that may have significant impacts on traffic (e.g. some road crossings) – 
and therefore the work may be required to be undertaken during low traffic periods (e.g. at night).  
Similarly, connections to existing operational wastewater pipelines would generally be undertaken 
in periods when flows in the pipelines are at their lowest – and this occurs at night. 

Also work that is inaudible at sensitive receivers (e.g. residences) may be undertaken outside these 
hours.  This includes low impact activities such as electrical installation at the IWP – but may also 
include more noisy activities which are at a significant distance from residential receivers and are 
therefore inaudible. 

5.6.3.2. Construction Impact Assessment 

The following section provides an assessment of likely noise levels that may be encountered during 
the construction of the IWP and the associated pipelines.  In the preparation of each construction 
noise assessment, calculations have been based on the equipment noise levels contained in Table 
5-19.  This data has been sourced using internal and government databases, in addition to 
manufacturer provided noise specifications.  
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 Table 5-19: Estimated Equipment Noise Levels 

Equipment Sound Power Level – 
dB(A) 

Truck - Product 15 t  109 
Concrete Pump + Truck - low load on pump 129 
Hand Tools Air Wrench  101 
Hand Tools Metal Cut off Saw  97 
Hand Tools Metal Grinder  107 
Hand Tools Ratchet Gun (Air)  101 
Hand Tools TIG Welder  98 
Generator  - Diesel  107 
Excavator Cat 245  104 
Crane Mobile 100-200kW  105 
Air Compressor 100 
Piling Rig - Hydraulic Hammer (tubular steel, 4T hammer) 115 
Rockbreaker Cat - 240E  120 
Micro Tunnelling Equipment 107 

 

The noise levels have been used in conjunction with standard noise attenuation methods to 
calculate likely construction noise levels at the nominated locations.  These calculations are based 
on basic attenuation methods, and do not consider the absorption of noise by local geography or 
vegetation. However it is noted that the IWP site is separated from Warabrook by a substantial hill 
and it is unlikely that construction activities would be audible at residential receivers.  In addition, 
it has been assumed that all equipment described below would be operating at the same time at the 
nearest point to the receiver.  As such these calculations should be seen as possible maximum noise 
levels, and may not be reached in reality. 

Pipelines – Open Trench Excavation 

Open trench excavation is the preferred method of pipe installation.  For the purposes of noise 
assessment, the open trench excavation for the installation of pipes has been divided into two work 
stages.  The first stage includes the initial excavation, requiring the use of an excavator, trucks, 
rockbreaker and generator.  Although the use of a rockbreaker has not been confirmed, it is 
assumed that concrete will need to be demolished to allow for crossings of paths, driveways and 
similar structures.  Furthermore the geotechnical report by RCA (2008) identified rock in the 
corelog for borehole SR29 at 0.5 metres – 5.2 metres.  Stage two would involve the pipe 
installation and subsequent back filling.  This work is expected to require equipment such as a 
concrete truck and pump, metal saws, ratchet guns, grinders, welders, excavators and compactors. 
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Noise criteria for each pipeline have been based on the nearest background noise monitoring 
locations, and these are detailed below.   

 Table 5-20: Open Trench Excavation – Initial Excavation, Noise Criteria and Separation 
Distances 

Pipeline  Noise Criteria 
LAeq dB(A) 

Nearest Sensitive Receiver 
(m) / Land Use 

Maximum Estimated 
Construction Noise Level 

dB(A) 
Effluent 56 220m to Residential 59 
Reject Water 58 20m to Residential 71 
Recycled Water 75 (industrial)

64 (residential) 
20m to Industrial / Offices 

175m  to Residential 
71 / 62 

 

 Table 5-21: Open Trench Excavation – Installation and Filling, Noise Criteria and 
Separation Distances 

Pipeline  Noise Criteria 
LAeq dB(A) 

Nearest Sensitive Receiver 
(m) / Land Use 

Maximum Estimated 
Construction Noise Level 

dB(A) 
Effluent 56 220m to Residential 66 
Reject Water 58 20m to Residential 78 
Recycled Water 75 (industrial)

64 (residential) 
20m to Industrial / Offices 

175m to Residential 
78 / 69 

 

The noise level calculations contained in Table 5-20 and Table 5-21 show that exceedances of the 
construction noise guidelines may be experienced at times during pipeline construction.  However, 
it should be noted that: 

 It has been assumed that all plant and equipment would be operational at once– this is unlikely 
to occur for any significant periods of time (in particular, rockbreaking is unlikely to be 
required for extended periods); 

 The effects of the intervening geography, buildings and roads have not been included.  As 
there are a number of major roads (with > 20000 traffic movements every day) between the 
construction sites and residents, the impact of short term construction noise is likely to be 
reduced; and 

 Pipeline construction would occur progressively along the pipeline routes, and as such each 
location would be exposed to construction noise for short time periods.  

Noise impact assessment identified that Purdue Ave Mayfield will likely be the most sensitive 
location for noise impacts during open trench construction.  Targeted residential consultation 
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should be undertaken at the most potentially impacted locations prior to the construction of the 
Reject Water pipeline, and in response to community complaints during other construction stages.  

Pipelines - Boring 

Underboring for pipelines would be required where open trenching is not possible, such as the 
crossings of Maitland Road and the Hunter River.  Where underboring is required, potential boring 
techniques may include Horizontal Directional Drilling (HDD) or micro tunnelling.  Where micro 
tunnelling is required, two work stages would be necessary.  The first stage would involve 
excavation of a drill pit, and would utilise equipment such as an excavator, compactor and possibly 
rock hammer.  The second stage involves actual tunnelling activities, which would use saw cutters, 
hand tools, compressors and generators and the drilling rigs themselves.  Where HDD is used, the 
drill rig sits on the surface or in a shallow pit, and as such less excavation is required, however 
noise impacts from the drill rig would typically be higher. 

Noise criteria for each potential underboring site have been based on the nearest background noise 
monitoring locations, and these have been set out below in conjunction with an estimated 
separation distance where compliance with the construction noise criteria would be expected.  
Therefore where construction works are separated from sensitive receivers by distance less than 
this estimated separation distance, construction noise levels may potentially exceed the nominated 
criteria.  

 Table 5-22: Pipeline Boring – Drill Pit Excavation, Noise Criteria and Separation 
Distances 

Boring 
Location 

Noise 
Criteria 

LAeq dB(A) 

Nearest Sensitive 
Receiver (m) / Land Use Drill Pit Excavation Estimated 

Compliance Separation Distance  (m) 

Industrial Drive 58 165m Residential 200 m 
Maitland Road 58 10m Residential 200 m 
Tourle Street 
Bridge 

64 165m Industrial / Offices 
830m Residential 

120 m 

 
 Table 5-23: Pipeline Boring – Micro Tunnelling and HDD, Noise Criteria and Separation 

Distances 

Boring 
Location 

Noise 
Criteria 

LAeq dB(A) 

Nearest Sensitive 
Receiver (m) / Land Use Micro Tunnelling/HDD Estimated 

Compliance Separation Distance (m) 

Industrial Drive 58 165m Residential 190 m 
Maitland Road 58 10m Residential 190 m 
Tourle Street 
Bridge 

64 165m Industrial / Offices 
830m Residential 

110 m 
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The noise level calculations in Table 5-22 and Table 5-23 show that exceedances of construction 
noise guidelines may be experienced during underboring works at Industrial Drive and Maitland 
Road.  However it should be noted that the effects of the intervening geography, buildings and 
roads have not been included.  As there are a number of major roads (with > 20000 traffic 
movements every day) between the construction sites and residents, the impact of short term 
construction noise is likely to be substantially reduced. 

Attended noise monitoring associated with directional drilling would only be undertaken in 
response to community complaints and if directional drilling was to be undertaken at night.  

IWP 

For the purposes of this noise assessment, construction of the IWP was divided into two main 
stages.  The first stage was earthworks, civil works and general site preparation.  This would 
require equipment such as a piling rig, excavators, concrete trucks and pumps, delivery trucks and 
hand tools.  The second stage was the installation of the building structures and internal pipes and 
equipment. It is expected that these works will require a large crane, delivery trucks, assorted hand 
tools and an excavator. 

Estimated noise levels during each stage of the construction process have been calculated and 
included in Table 5-24. 

 Table 5-24: IWP Construction – Estimated Noise Levels at Sensitive Receivers 

Location Construction Noise 
Criteria – LAeq dB(A) 

Estimated Noise Level 

Site Preparation – LAeq dB(A) 

Estimated Noise Level 
Construction – LAeq  

dB(A) 
Location 1 64 51 36 
Location 2 58 50 35 
Location 3 56 62 47 
Location 4 62 55 40 

 

With the exception of properties on Olearia Crescent, during stage one works the calculated 
construction noise levels contained in Table 5-22 show that construction of the IWP would not 
result in noise impacts at nearby receiver locations.  It should be noted however that these 
calculations do not take into account losses due to local geography, and significant screening of 
construction noise would be provided by the ridge between the construction site and Warabrook 
residential properties.  As a consequence, exceedances of construction noise guidelines are 
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considered unlikely, and it is considered that monitoring should only be necessary when complaints 
are received.  

Traffic Noise Assessment 

Construction traffic site access routes would be predominately along Industrial Drive, Tourle Street 
and Cormorant Road.  These three roads are designated heavy vehicle transport routes, and as such 
already have high levels of traffic noise.  The expected increase in heavy vehicle traffic generated 
by construction of this development would be negligible.  However it is recommended that most 
deliveries of construction materials occur during normal business hours where possible.  
Additionally where trucks are required to wait for site access, they should be parked away from 
residential properties. 

Vibration 

The prediction of vibration impacts from construction activities is not straight forward as the type 
and size of equipment, the proximity to a sensitive receiver and the local geology all play a 
significant role the in the actual vibration levels experienced at a residence.  Estimates of vibration 
levels may be made, however these are based on typical conditions and equipment types.  The 
primary method of ensuring no adverse vibration impacts are encountered is by setting vibration 
limits and carrying out monitoring during construction at potentially affected receiver locations. 

An indication of generally accepted minimum buffer distances is presented in Table 5-25.  This 
table identifies distances where the more stringent human comfort criteria are likely to be met.  
These levels are for reference only and are not to be applied as project specific limits. 

 Table 5-25:  Recommended Buffer Distances for Human Comfort Impacts from Ground 
Vibration 

Equipment Type Buffer Distances from Sensitive Receiver 

Hydraulic rock breaker 15 m 

Vibratory Roller 25 m 

Truck movements 10 m 

 

It should be noted that this discussion is based on ground borne vibration. Vibration may also be air 
borne and transmitted in the form of low frequency sound waves.  This type of vibration may travel 
much further distances from the construction area than ground borne vibration, and its magnitude is 
difficult to predict.  
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A qualitative assessment of potential vibration impacts during each construction stage have been 
outline below in Table 5-26: 

 Table 5-26: Potential Construction Vibration Impacts 

Construction 
Activity Potential Vibration Impacts 

Effluent 
Pipeline 
 

Considering the type of construction activities and the distances to nearest 
receivers, no vibration impacts upon either human comfort or building integrity are 
anticipated.  
However, where construction activities which have the potential to cause vibration, 
such as hammering or dynamic compaction, take place within 10m of buildings or 
structures, vibration levels may approach building damage limits, and consideration 
should be given to the monitoring of vibration levels. 

Reject Water 
Pipeline 
 

The proposed route for the reject water pipeline passes within 10m of residential 
properties.  Some construction activities involved with open trench excavation (eg. 
rock breaking, and compacting) have the potential to result in result in vibration 
impacts at nearby receivers.  Vibration levels may exceed human comfort levels 
where vibratory roller and rock breaking works are carried out within 25m of a 
building.  All potentially impacted receivers would be informed of the works and 
potential impacts. 
If required, vibration monitoring should be carried out at these locations at the 
commencement of work and where vibration impacts are considered possible.  
Where construction works are undertaken at distances of more than 10m from 
residential receivers, any risk of building structural damage is considered low, 
however where rock breaking or compacting works are undertaken within 10m, 
building inspections or vibration monitoring should be considered.  

Recycled 
Water Pipeline 
 

The majority of the route for the recycled water pipeline is more than 400m from any 
building structures. However within the Steel River industrial area, some buildings 
are located approximately 20 - 40m from the pipeline route.  
Given the nature of these industries, and the short term nature of pipe installation 
works, particularly vibration inducing activities, vibration impacts on human comfort 
levels are considered unlikely, however should works be undertaken within 10m of 
building structures, building inspections or vibration monitoring should be 
considered.  

IWP 
 

Given the construction methodology for the IWP plant the distances to nearest 
receivers, no vibration impacts are anticipated.  

 

5.6.4. Operational Impacts 

Modelling Methodology 

When calculating industrial noise emissions to the broader environment, the CONCAWE 
prediction algorithm provides the most appropriate form of assessment and was used during 
modelling.  The noise model was constructed using terrain contours and aerial photography to 
accurately identify the locations of sensitive receivers.  The model has been run under assumed 
‘worst case’ meteorological conditions for the transmission of noise.  This assumes a wind speed of 
3ms-1 towards receivers, and a Pasquil Stability class of ‘F’. 
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The proposed layout was obtained from Hunter Water in AutoCAD format, and directly imported 
into the SoundPlan model.  The results of the operational noise modelling are contained in Figure 
5-4 and Table 5-27. 

  Table 5-27: Point Calculated Noise Results 

Location 
Steel River SIAS Noise Criteria – LA10  Calculated Noise Level  

LAeq (15min) Daytime Night time 
Location 1 48 30 7 dB(A) - 1.8m 

10 dB(A) - 2nd Floor 
Location 2 48 30 7 dB(A) – 1.8m 

 
Location 3 48 30 8 dB(A) – 1.8m 

10 dB(A) – 2nd Floor 
Location 4 48 30 10 dB(A) – 1.8m 

12 dB(A) – 2nd Floor 
 

As can be seen from the results above, noise generated from the operation of the IWP would be 
within the Steel River LA10 noise criteria at all times, and would be inaudible at all sensitive 
receiver locations. 
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Assessment of Noise Allocation 

Noise emission allocations for each lot in the Steel River Industrial area have been derived.  Under 
these guidelines, sound power levels have been outlined for each lot; and where these allocated 
noise levels are met at all sites within Steel River Industrial area, total noise levels at sensitive 
receiver locations should also be met. 

Calculation of the sound power levels from the IWP has been carried out in accordance with the 
ISO8297.1994, Acoustics – Determination of Sound Power Levels of Multisource Industrial Plants 
for Evaluation of Sound Pressure Levels in the Environment – Engineering Method. 

It should be noted that available data for both facade and roof noise attenuation covered the spectral 
band between 63 Hz and 4kHz, whereas criteria require assessment against the range of 31.5Hz to 
8kHz.  Attenuation levels for these frequencies were estimated using the available data.  

As the IWP would be operational 24 hours a day, noise levels have been assessed against the night 
time noise criteria, as these are the most conservative limits.  The relevant criteria and calculated 
sound power levels have been given below in Table 5-28. 

 Table 5-28: EMA Noise Allocation and Estimated Noise Emissions at Building Facade 

Frequency 
(Hz) 31.5 63 125 250 500 1k 2k 4k 8k Lin / Awt 

LWA - Criteria 92 90 89 86 81 79 78 75 73 96.1 / 85.5 

Calculated 
LWA – IWP 

97 84 72 64 57 54 58 53 47 97/65 

 

The results outlined above show that compliance with the total A weighted Lot Noise Allocation 
would be easily achieved.  A minor exceedance of the linear noise allocation for 31.5 Hz was 
estimated however, and this is due to minor inaccuracies involved in the estimation of attenuation 
values for building facades and roof materials in 31.5Hz frequency band.  The overall exceedance 
is considered minor, particularly when considering the ease of compliance in the A weighted noise 
level. 

Vibration  

Given the distances to nearby structures and the equipment proposed for use during the operation 
of the IWP, no operational vibration impacts to either human comfort or building integrity would 
occur. 
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5.6.5. Mitigation Measures 

The following mitigation measures would be implemented to minimise noise impacts from 
construction and operation: 

Construction 
 Noise mitigation measures that may be considered during the laying of pipes and underboring 

would include: 

 Community notification: 

– Contact potentially noise affected neighbours at the earliest possible time before any 
site work begins; 

– Inform potentially noise affected neighbours about the nature of the construction 
stages and the duration of noisier activities – for example, excavation and rock-
breaking; 

– Describe any noise controls, such as walls to be built first that will reduce noise, 
temporary noise walls, or use of silenced equipment; 

– Keep potentially noise affected neighbours up to date on progress; 

– Ask about any concerns that potentially noise affected neighbours may have and 
discuss possible solutions; 

– Provide a copy of the noise management plan, if available, to potentially noise 
affected neighbours. 

 Operation of plant in a quiet and efficient manner: 

– Where practical, undertake the noisiest works during the recommended standard 
hours; 

– Turn off plant that is not being used. 

– Examine, and implement where feasible and reasonable, alternative work practices 
which generate less noise – for example, use hydraulic rock splitters instead of rock 
breakers,  electric equipment instead of diesel or petrol powered equipment, or rubber 
wheeled plant instead of steel tracked equipment; 

– Examine, and implement where feasible and reasonable, the use of silenced 
equipment and noise shielding around stationary plant (such as generators), subject to 
manufacturers’ design requirements; 

– Ensure plant is regularly maintained, and repair or replace equipment that becomes 
noisy; 

– Ensure road plates (if used) are properly installed and maintained; 
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– Arrange the work site to minimise the use of movement alarms on vehicles and 
mobile plant; 

– Locate noisy plant away from potentially noise affected neighbours or behind 
barriers, such as sheds or walls. 

 Involve workers in minimising noise: 

– Avoid dropping materials from a height, dropping or dragging road plates; 

– Talk to workers about noise from the works at the identified land uses and how it can 
be reduced; 

– Avoid the use of radios or stereos outdoors where neighbours can be affected. 

 Handle complaints: 

– Keep staff who receive complaints informed regarding current and upcoming works 
and the relevant contacts for these works; 

– Handle complaints in a prompt and responsive manner; 

– Where there are complaints about noise from an identified work activity, review and 
implement, where feasible and reasonable, actions additional to those described above 
to minimise noise output. 

 Additional work practices at night: 

– Avoid the use of equipment which generates impulsive noise; 

– Minimise the need for reversing or movement alarms 

– Avoid dropping materials from a height; 

– Avoid metal-to-metal contact on equipment; 

– Schedule truck routes to avoid residential streets where possible; 

– Ensure periods of respite are provided in the case of unavoidable maximum noise 
level events; 

– Examine and implement, where feasible and reasonable, alternatives to transporting 
excavated material from tunnelling activities at night. For example, stockpile material 
and load out the following day. 

 A Construction Noise Management Plan (or a relevant section in a CEMP) shall be developed 
and implemented.  The Construction Noise Management Plans shall detail: 

 The location and types of construction activities; 

 Expected noise and vibration levels from specific activities; 

 The location of sensitive receivers marked on a plan attached to the CEMP; 

 Noise mitigation measures, such as those outlined above; 
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 Procedure for notification of potentially impacted land users, including consultation with 
sensitive receivers; 

 Noise and vibration monitoring plan; 

 Procedure to respond to noise and vibration complaints. 

 Where possible construction activities audible at sensitive receivers shall be restricted to the 
hours of: 

 7 am and 6 pm Monday to Friday; and 

 8 am to 1 pm on Saturday.  

 If audible construction activities occur outside these hours: 

 Sensitive receivers shall be advised of the work at least 24 hours before it commences; 

 An activity-specific noise management plan detailing mitigation measures to reduce noise 
impacts shall be developed. 

 

Operation 
 The detailed design of the IWP shall comply with the lot emissions criteria and include noise 

modelling to demonstrate compliance.  

 Once the IWP is operational, noise monitoring shall be undertaken to confirm the results of the 
modelling. 
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5.7. Air Quality 

5.7.1. Existing Environment 

Air quality in Newcastle is good and generally complies with the Ambient Air Quality NEPM 
goals for all key pollutants (NCC 2005).  The only pollutants which sometimes approach or exceed 
the Ambient Air Quality are fine particulates and ozone.  High concentrations of fine particulates 
are generally related to extreme natural events such as bush fires and dust storms associated with 
droughts.  High ozone levels generally occur in areas where vehicular traffic is significant.  Overall 
there has been an improvement in air quality over the past 10 years due to improved pollution 
control technology and the closure of industries which have been high emitters of air pollutes (e.g. 
steel works). 

5.7.2. Construction Impacts 

The main potential impact on air quality during the construction phase is the generation of dust. 
This would be caused by the disturbance of soils during excavation activities.  The construction of 
the KIWS would result in the disturbance of soils.  If not properly managed, these disturbed soils 
may result in the generation of dust, especially in windy conditions.  However provided appropriate 
mitigation measures are implemented during construction and the disturbed areas are rehabilitated 
as soon as practical, dust generation from construction is unlikely to have a significant impact. 

Exhaust emission from the intermittent operation of work machinery during construction also has 
the potential to impact local air quality.  Exhaust emissions would mainly be generated by trucks, 
excavation equipment, and cranes.  However, provided vehicles and machinery are properly 
maintained and operated, emissions from these sources would have negligible impact.  Any 
impacts would be localised, intermittent and limited to the construction period.  

5.7.3. Operational Impacts 

The KIWS would not generate any odours or other air quality impacts during operation.  Although 
the IWP uses effluent as feed water, the effluent is largely odourless as it has already been treated 
at Shortland WWTW.  The industrial water produced by the IWP would have no odour. 
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5.7.4. Mitigation Measures 

The following mitigation measures shall be implemented to minimise air quality impacts: 

Construction 

 Appropriate measures to minimise dust generation during construction shall be developed and 
implemented via the CEMP; 

 Disturbed areas shall be rehabilitated as soon as practical; and 

 Work vehicles/machinery shall not be left running or idling when not in use. 

Operation 

 No specific mitigation measures would be required. 
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5.8. Energy and Greenhouse 

5.8.1. Existing Environment 

Climate change is a global issue which is increasingly threatening the sustainability of natural 
resources in Australia.  Climate change is a natural process but is accelerated by greenhouse gases 
(GHGs).  GHGs are gases found in the atmosphere that absorb outgoing heat that is reflected from 
the sun.  One of the primary GHGs is carbon dioxide (CO2).  The absorption of the heat energy 
warms the air, enabling life to survive, and is known as the Greenhouse Effect.  Human activities, 
such as the combustion of carbon-based fuels, increase the amount of GHGs in the atmosphere.  
This leads to greater absorption of heat and increases in atmospheric temperature, known as the 
Enhanced Greenhouse Effect.  Overall, the total net greenhouse gas emissions in Australia 
increased 2.2% between 1990 and 2005.  Most of the increases resulted from energy generation and 
industrial processes. 

The proposed IWP would process up to 12.6 ML of treated effluent from Shortland WWTW per 
day to generate up to 9 ML/day of high quality industrial water and approximately 3.6 ML per day 
of reject water.  Hunter Water is a medium-level consumer of electricity.  Generally, energy 
consumption is a major source of GHGs for Hunter Water, with the majority (approximately 80 %) 
of the GHG emissions from Hunter Water’s operations due to electricity use.  Desalination of the 
treated effluent at the IWP is an energy intensive process which would mainly involve electricity 
consumption. 

 

5.8.2. Construction Impacts 

The assessment of greenhouse gas emissions was constrained to emissions resulting from the 
operation of the KIWS only and therefore construction emissions were not included because of 
their relatively minor contribution.  Activities associated with the construction of the IWP, 
including vehicle transport, would be temporary in nature and therefore would not have a long term 
effect on Hunter Water’s emissions. 

5.8.3. Operational Impacts  

The main impact on Hunter Water’s greenhouse gas emissions would derive from the operation of 
the IWP.  The two main processes involved with the processing of effluent at the IWP include 
membrane filtration (MF) and reverse osmosis (RO).  RO is the preferred method of treating 
recycled water at the IWP but it also requires a large amount of power to operate it and therefore 
produces more greenhouse gas emissions. 

Prediction of the greenhouse gas emissions likely to be generated by operation of the proposed 
IWP was undertaken (see Appendix G) by using three types of assessment categories in 
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accordance with the National Greenhouse Accounts (NGA) Factors (2008).  These three categories 
include: 

 Scope 1 - covers direct emissions from sources within the boundary of an organisation such as 
fuel combustion and manufacturing processes; 

 Scope 2 - covers indirect emissions from the consumption of purchased electricity, steam or 
heat produced by another organisation; 

 Scope 3 - includes all other indirect emissions that are a consequence of an organisation’s 
activities but are not from sources owned or controlled by the organisation; that is, emissions 
from offsite waste disposal, emissions associated with the production of fuels, and emissions 
from the generation of purchased electricity. 

Electricity Consumption 

Hunter Water calculated the specific power consumption for the MF/RO process to be 1.14 
kWh/kL of product water pumped into the distribution system. Applying a 30 % contingency to 
ensure emissions are evaluated conservatively and accommodate any changes in design which 
result increased electricity use, the transfer of effluent from Shortland WWTW and the pumping of 
RO reject water, resulted in a power consumption of 1.48 kWh/kL.  This estimate was based on the 
production of 9 ML per day of treated water from the reverse osmosis plant with pre-treatment with 
micro/ultra filtration and de-gassing, and only included power used by the IWP and the distribution 
of treated water to customers.  As such, transport of the effluent to the IWP and of the 
backwash/brine reject from the plant was not included, nor was the embodied energy of chemicals 
used in the process.   

The power consumption values were used to determine the GHG emissions on a daily and yearly 
basis using the emission factors for purchased electricity for NSW from the NGA Factors published 
in November 2008. As shown in Table 5-29, the IWP plant is expected to generate approximately 
4000 tCO2-e per year, or over 5000 tCO2-e when allowing for a 30 % contingency (Table 5-30). 

 Table 5-29: Greenhouse Gas Emissions from Electricity Consumption 

Emissions Type 
Emission Factor 

(kg CO2-e/kWh) 

GHG Emissions (t CO2-e) 

Per day Per year 
Scope 2 0.89 9.1 3333 
Scope 3 0.17 1.7 636.6 
Full Fuel Cycle (Total) 1.06 10.9 3969.6 
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 Table 5-30: Greenhouse Gas Emissions from Electricity Consumption – 30 % 
Contingency 

Emissions Type 
Emission Factor 

(kg CO2-e/kWh) 

GHG Emissions (t CO2-e) 

Per day Per year 
Scope 2 0.89 11.9 4327.0 
Scope 3 0.17 2.3 826.5 
Full Fuel Cycle (Total) 1.06 14.1 5153.5 

 

Comparison of Emissions 
Desalination is an energy intensive process, and can use more than twice the energy required to 
pump and distribute water from rivers or reservoirs.  Desalination of treated effluent, however, is 
much less energy-intensive than desalination of saltwater (1.48 kWh/kL compared to more than 
4 kWh/kL).  

A total of 73,543 tCO2-e were emitted by Hunter Water’s operations in 2007/08 (Hunter Water, 
2008a).  Energy consumption associated with the Kooragang IWP would increase Hunter Water’s 
GHG emissions by 3969.6 tCO2-e per year as a base case, or 5153.5 tCO2-e per year with a 30% 
contingency.  For the 30 % contingency scenario, the additional emissions constitute a 7 % increase 
over existing GHG emissions.  

A total of 160.0 MtCO2-e of GHG were emitted NSW in 2006.  The GHG emissions calculated 
above represent approximately 0.003 % of the total NSW emissions.    

As some industrial processes require high quality, low salinity water for operational processes, 
some form of water purification is necessary.  RO plants have a number of environmental 
advantages over alternative processes such as distillation.  These include lower energy 
requirements, higher recovery rates, and smaller surface area plants for the same amount of water 
production.  Based on existing technologies, the IWP was considered by Hunter Water to be the 
most cost effective and energy efficient desalination technology for this application.  Further to 
this, use of recycled water saves significant amounts of potable water for other users.  Australia has 
experienced significant periods of drought, and such periods are expected to increase in the coming 
years due to climate change.  As such, saving potable water supplies will become increasingly 
important.   
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5.8.4. Mitigation Measures 

To ensure that the effect of Hunter Water’s greenhouse emissions is mitigated a ‘continuous 
improvement approach’ would be adopted.  Mitigation measures that shall be implemented on an 
annual basis include: 

 Electricity use shall be monitored to identify areas where energy use can be reduced;  

 Appropriate maintenance and replacement of redundant equipment shall be undertaken to 
maintain or improve greenhouse efficiency; 

 Up to date technology (with a focus on greenhouse efficiency) shall be considered when 
sourcing components for maintenance and overhaul activities; 

In addition to these measures Hunter Water would also: 

 Calculate electricity consumption from the KIWS in order to calculate and report greenhouse 
gas emissions over the lifespan of the project.  Emissions would be reported in Hunter Water’s 
Annual and Environmental Performance Indicators Reports, and used in state and national 
greenhouse inventories as required by the National Greenhouse and Energy Reporting (NGER) 
System; and 

 Develop and implement a 'renewable or carbon offset strategy' for the Project’s operations to 
ensure that all of the energy used is from renewable sources or that the carbon emissions are 
fully offset. 
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5.9. Waste 

5.9.1. Existing Environment 

Due to past industrial development, some areas around the Hunter River have a legacy of 
contaminated soils and groundwater.  Also some shoreline areas along the Hunter River have been 
reclaimed and in some cases the fill used for reclamation has been contaminated.  This includes the 
Steel River industrial area which was originally owned by BHP and used as part of their steel 
making operations in Newcastle.  However, once BHP’s steel making operations in Newcastle 
ceased, the site was remediated to appropriate NSW industrial standards.  This generally involved 
capping the contaminated material with an impervious layer and covering with capped areas with a 
layer of clean fill.  The type of contaminated material was generally steel stag (which is largely 
inert), wastes from the coke ovens, and coal washery reject material.  In some areas elevated levels 
of poly-aromatic hydrocarbons were noted.  Contamination cells were specifically located during 
development of the Steel River industrial area and will not be impacted by the project. 

5.9.2. Construction Impacts 

The largest volume of waste generated by the construction works would be excess spoil from the 
excavation for pipelines and other infrastructure.  Wherever possible, suitable excavated spoil 
would be reused on site for backfilling, landscaping and other uses.  If suitable spoil was unable to 
be reused on-site, opportunities for off-site reuse would be investigated.  Some of the excess spoil 
may not be suitable for reuse due to its geotechnical or contaminated condition (see Section 5.1).  
Also, spoil generated by directional drilling or micro-tunnelling is not suitable for reuse.  Spoil not 
suitable for reuse would require classification and disposal at an appropriate landfill.  

 
A soil contamination assessment was carried out by Coffey Environments and RCA Australia in 
December 2008 and January 2009, respectively.  It was found that all samples for contaminants 
were below the relevant guidelines, except for sample SR32 which was in excess of the 
conservative guidelines for Total Petroleum Hydrocarbons (TPH).  All other samples analysed for 
TPH were below the relevant guidelines.  Chromium was also identified at concentrations 
>500mg/kg in two test holes but was not considered to pose an environmental or human health risk. 

Other solid wastes produced during construction would include: 

 Green-waste from clearing of vegetation; 

 Packaging waste; 

 Off-cuts and disused construction materials; and 
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 General waste from construction works. 

No significant volumes of liquid wastes, including oils or fuels would be generated on site during 
construction.  

Laboratory results undertaken by Coffey (2008) also revealed that 16 samples (TL01, TL05, TL06, 
TL11, TL13, TL 14, Tl21, TL22, TL23, TL25, TL30, TL37, TL42, TL43, TL44 and TL47) all 
exceeded the NSW Waste Classification Guidance (CT1) criteria for benzo(a)pyrene.  Exceedances 
under these criteria were also observed for lead contamination in 11 samples (TL06, TL07, TL33, 
TL34, TL36, TL42, TL43, TL44, TL45, TL 46 and TL47) and five samples (TL11, TL13, TL22, 
TL37 and TL42) exceeded the NEPM (1999) guidelines for lead. It is recommended that the soils 
excavated in these areas be disposed of as General Solid Waste at an approved landfill, or as 
suitably validated backfill placed in the pipeline trench following construction of the pipeline. 

5.9.3. Operational Impacts 

Minor volumes of waste would be generated by maintenance activities associated with the recycled 
water and wastewater systems.  Also some solid wastes may be generated at the IWP such as 
packaging and used MF/UF and RO membranes that cannot be reused or recycled by the 
manufacturers.  Hunter Water’s standard operating procedures and policies would be used as a 
basis for the management and disposal of this waste. 

5.9.4. Mitigation Measures 

Mitigation measures aim to ensure that where waste is produced during the construction and the 
operation of the KIWS that they have the least adverse impact on the environment as possible. 
These measures include: 

 Detailed measures to manage, reduce, reuse, recycle and dispose of construction waste shall be 
contained in the Construction Environmental Management Plan.  Any additional waste 
management strategies developed for the IWP shall consider and comply with the objectives of 
the Waste Avoidance and Resource Recovery Act 2001; 

 If reuse opportunities for the spoil was unable to be identified or the spoil was unsuitable for 
reuse due to its geotechnical or contamination characteristics, spoil shall be classified 
according to Waste Classification Guidelines (DECCW 2009) and disposed of at an 
appropriately licensed facility; 

 Organic wastes produced through vegetation clearing shall be minimised where possible and 
opportunities for mulching and composting would be investigated; 

 Wherever possible construction wastes shall be recycled or reused, however, it is likely that 
they would require disposal after being classified according to Waste Classification Guidelines 
(DECCW 2008); and 

 Liquid and non-liquid waste would be classified and managed in accordance with DECCW’s 
Waste Classification Guidelines (DECCW 2009). 
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5.10. Traffic and Access 

5.10.1. Existing Environment 

Components of the KIWS are located in industrial, residential and transport land use areas.  Traffic 
type and numbers generally reflect the impacted land use. 

While the IWP (located in the Steel River Industrial Area) would generate the most traffic at a 
single location during construction and operation, its potential impacts on the road network would 
be relatively minor because of its location and the low number of associated traffic movements. 

The construction of the reject water and recycled water pipelines would have the potential to have 
the most significant impact on the road network – especially as the pipelines would cross four 
major arterial roads. 

Presented in Table 5-31 is a list of the roads, the relevant road authority, average annual daily 
traffic volumes (if available) and the potential impact of the pipelines. 

 Table 5-31: Roads Potentially Impacted by Pipelines 

Road Significance Road 
Authority 

2001 
AADT Potential Impact 

Industrial Water Pipeline 
Channel Road 2 lane road within 

industrial park 
NCC NA Pipeline in road reserve for 

0.5 km  
Murray Dwyer 
Circuit 

2 lane road servicing 
light industrial area 

NCC NA Pipeline in road reserve for 
0.7 km 

McIntosh Drive 2 lane road servicing 
light industrial area 

NCC NA Pipeline in road reserve for 
0.06 km 

Tourle Street Major arterial road 
connecting Newcastle 
City to port and 
Kooragang Island 

RTA 23650 Pipeline in road reserve for 
0.4 km 
Pipeline crossing of road 
required 

Cormorant Road Major arterial road 
connecting Newcastle 
City to port and 
Kooragang Island 

RTA NA Pipeline in road reserve for 
3.5 km 
Pipeline in median for 0.4 km 
Pipeline crossing of road 
required 

Heron Road Secondary road 
servicing major industrial 
area 

NCC NA Pipeline in road reserve for 
1.1 km 

Reject Water Pipeline 
Channel Road 2 lane road within 

industrial park 
 NA Pipeline in road reserve for 

0.5 km 
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Road Significance Road 
Authority 

2001 
AADT Potential Impact 

Industrial Drive Major arterial road 
connecting Newcastle 
West to port and 
Kooragang Island 

NCC 21559 Pipeline crossing of road 
required 

Steel River 
Boulevard 

1 lane road servicing 
light industrial area 

NCC NA Pipeline in road reserve for 
0.1 km 

Purdue Avenue Low traffic residential 
street 

NCC NA Pipeline in road reserve for 
0.1 km 

Maitland Road Major arterial road  RTA 18840 Pipeline crossing of road 
required 
Pipeline in road reserve for 
0.05 km 

NA = Not Available 

5.10.2. Construction Impacts 

Construction of the proposed development would result in the following potential impacts on 
traffic, transportation and access: 

 Temporary increases in road traffic during the construction period due to the movements of 
construction vehicles; 

 Temporary road lane closures during the installation of pipelines in road reserves; 

 Temporary disruption of pedestrian pathways during the construction of pipelines; 

 Temporary loss of or disruption to property access during the construction of pipelines in road 
reserves. 

The above-listed impacts are described in detail in the following sections.  In summary, impacts on 
traffic, transportation and access as a result of construction would be minor and can be readily 
managed with standard mitigation and management controls.  These controls would be prepared in 
consultation with relevant stakeholders, including NCC, RTA and ARTC (if required). 

Temporary increases in road traffic during construction 

During construction, an increase in traffic along the affected roads would be generated by: 

 Construction site establishment activities, including establishment of site offices and storage 
areas; 

 Movement of work crews to and from the construction sites; and 

 Delivery of the construction materials and removal of waste materials such as excess spoil. 
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For the pipeline construction, the increase in traffic movements would be relatively minor as the 
pipe laying crews generally consist of about 10 people, the construction site moves as the pipeline 
installation progresses (that is, construction activities are not centred on one location for the entire 
construction period), deliveries occur on an as needs basis, and the daily volumes of spoil requiring 
removal are small.  Given the existing capacities of the affected roads and the existing average 
daily traffic volumes, the minor increase in traffic associated with pipeline construction is not 
expected to affect the capacity or waiting times on any roads. 

The construction of the IWP is likely to generate moderate volumes of construction-related traffic, 
especially during earthworks and civil works. The average number of vehicles accessing the site 
would be approximately 20 vehicles a day, with an additional 5 trucks a day during bulk 
earthworks.  Nevertheless, the capacity of the roads in the area would be sufficient to cater for the 
likely temporary increase in construction traffic.  Further assessment would be undertaken before 
construction commences, however, so that appropriate traffic management controls can be 
developed and incorporated into a Traffic Management Plan for the site. 

Temporary lane closures during pipeline installation 

Pipelines would generally be constructed within the existing road reserves.  The majority of roads 
that would be affected are wide with a footpath or substantial road reserve along each side, which 
would allow construction of the pipelines to be carried out without lane closures.  Temporary lane 
closures would, however, be required along some roads. 

The majority of the roads that would be affected by pipeline installation are minor local roads, 
however a number of main roads and principal traffic routes with major intersections would be 
potentially impacted including Tourle Street, Cormorant Road, Industrial Drive and Maitland Road. 

Lane closures would typically involve the closure of one lane of traffic adjacent to the pipeline 
construction to accommodate equipment, removal of spoil and delivery of bulk materials.  This 
may result in traffic delays and/ or traffic diversions depending on the number of lanes available.  
Generally these temporary partial closures would only occur when trenching works are in progress.  
Road closures would be developed and implemented in consultation with the relevant roads 
authorities (Council and/or RTA). 

Where pipelines cross roads, they would be constructed by one of the following approaches: 

 Open trenching and temporary partial road closures during normal construction hours 
(generally for roads with low traffic volumes); 

 Open trenching and temporary partial road closures outside normal construction hours 
(generally for roads with moderate traffic volumes); 
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 Underboring techniques, such as thrust boring or microtunnelling (generally for roads with 
high traffic volumes), which would avoid the need for road closures; and 

 Underboring techniques would be used where pipelines cross major intersections to avoid 
traffic diversions and delays in these areas. 

Appropriate construction methodologies for road crossings would be developed and implemented 
in consultation with the NCC and/ or RTA. 

Temporary disruption of pedestrian pathways during pipeline installation 

Access to and use of some pedestrian pathways would be temporarily impacted during the 
construction of pipelines.  This impact would most commonly occur where footpaths are located 
adjacent to the roads affected by pipeline construction.  Some of pipelines would also be laid 
directly within existing footpaths, rather than in road reserves.  This would require temporary 
diversion of pedestrian traffic. 

Generally the access to, and use of, pedestrian pathways would only occur when pipe trenching 
works are in progress.  Councils and local community members would be informed of any potential 
loss of access and appropriate measures to either provide alternative pedestrian access ways or 
reinstate access at the end of each work day would be negotiated.  Measures to manage closures 
and diversions of pedestrian pathways would be carried out in consultation with NCC.  The overall 
impacts on pedestrian pathways as a result of construction of the KIWS would be low. 

Temporary loss of or disruption to property access 

During the construction of the pipelines, access to properties may be temporarily affected.  Due to 
the rapid rate of pipeline construction, however, the time period for which properties are affected 
would be relatively low (generally less than 1-2 days).  Property owners would be informed of any 
potential loss of access and appropriate measures to either provide an alternative access or reinstate 
access at the end of the day would be negotiated.  Any access ways affected by construction would 
be reinstated to their original condition.  The overall impacts on property access from the 
construction of the Project would be low. 

5.10.3. Operational Impacts 

During operation of the KIWS, the pipelines would require inspections and maintenance.  The 
volume of traffic associated with these activities would be negligible in comparison to existing 
traffic movements and road capacities and would not affect the capacity of any regional or local 
roads. 
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Where maintenance or emergency activities require a road closure or the temporary loss of access 
to a property, Hunter Water’s standard operational procedures in managing these activities would 
be implemented. 

The new IWP to be constructed as part of the KIWS would generate about 3 additional truck 
movements every week for chemical deliveries, approximately three additional light vehicle 
movements per day for operation and maintenance and 4 additional bus movements per week 
accessing the educational facility.  The impact of these additional vehicle movements on 
surrounding roads would be negligible. Likewise, the impact of additional vehicles parked in 
existing kerbside parking near the IWP would be negligible. 

5.10.4. Mitigation Measures 

The following mitigation measures would be implemented to minimise the impact of the proposed 
development on traffic and access: 

Construction 

 During further development of the design and construction planning, the RTA and/or 
Newcastle City would be consulted to determine the most appropriate construction 
methodologies for construction of the pipelines in road reserves and for road crossings of the 
pipelines.  Generally for all major road crossings underboring would be used to minimise road 
disturbance. 

 Construction Traffic Management Plans would be prepared and implemented in consultation 
with the appropriate road authority;  

 Property access would be maintained wherever possible.  Consultation with land users whose 
access is impacted would be undertaken; 

 Potentially impacted users would be informed of temporary changes in traffic management 
during construction; and 

 Roads and road reserves would be reinstated as near as practicable to their original condition 
after construction. 

Operation 

No additional mitigation measures would be required to minimise the impact of the operation of the 
IWS on traffic. 
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5.11. Hazardous Chemicals and Dangerous Goods 

5.11.1. Existing Environment 

State Environmental Planning Policy 33 – Hazardous and Offensive Development (SEPP 33) 
defines potential hazardous and offensive developments and specifies the requirements for the 
assessment of hazards and the granting of development applications.  SEPP 33 normally only 
applies to developments requiring development consent under Part 4 of the EP&A Act.  As the 
KIWS would be considered under Part 5 of the EP&A Act, the requirements of the SEPP normally 
would not apply. 

However, to provide a comprehensive environment assessment of all potential impacts a hazard 
assessment using the SEPP 33 guidelines (Applying SEPP 33: Hazardous and Offensive 
Development Application Guidelines (DUAP 1994)) has been undertaken to examine the potential 
hazards relating to the Project. 

5.11.2. Construction Impacts 

During construction, fuel (diesel and petrol) and oil would be used by construction vehicles and 
equipment.  At each construction area, small volumes of fuel (generally about 200 L) would be 
stored and used to refuel generators, saw cutters and other similar types of construction equipment. 

There may be small quantities of chemicals used during construction (generally in containers of 
less than 20 L).  Any fuel or chemicals would be stored to meet relevant standards in bunded or 
contained areas.  The presence of these substances provides potential for fire or explosion.  The 
quantity of these substances on site would be only that contained within vehicles, construction 
equipment and mini tankers and as such, these fuels would not represent a significant hazard. 

The storage of fuels on or around the site would generally be avoided and vehicles and equipment 
would be refuelled off site.  Where on-site refuelling is unavoidable, mini-tankers would be used. 
Mini-tankers would be required to follow standard procedures to minimise the risk of explosion or 
fire. 

5.11.3. Operational Impacts 

The production of industrial water at the IWP would require the use of chemicals, primarily to keep 
the membranes clean and operating efficiently.  For chemicals that are used at a high rate, bulk 
storages would be provided and these chemicals would be delivered by tanker.  For chemicals that 
are used at a lower rate, palecons (1000 L plastic containers) would be the method of delivery and 
storage. 
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The bulk chemical storages have been sized to ensure that they would not require refilling more 
than once a month.  An external chemical storage area is proposed separate from the main building 
and would be designed in accordance with AS 3780-1994.  The volume and type of chemicals that 
would be stored at the IWP are presented in Table 5-32. 

 Table 5-32: Types and Quantities of Dangerous Goods Stored at the IWP 

Name Dangerous Good 
Class 

Maximum Stored on 
site Packaging Class 

sodium hypochlorite 8 22 kL III 
sodium hydroxide 8 5 kL III 
aqueous ammonia 8 2.5 kL III 
sulphuric acid 8 1 kL III 
antiscalant NA 1 kL NA 
sodium bisulfite NA 1 kL NA 

NA = Not considered a Dangerous Good 

All of the chemicals used at the IWP are either Class 8 or not classified as dangerous goods.  Class 
8 dangerous goods are corrosive and generally do not pose risks of explosion or fire.  Therefore 
their major potential risks to surrounding land uses would be predominately environmental impacts 
and damage to infrastructure if they escaped from site.   

The SEPP33 guidelines consist of a multi-level risk assessment.  Initially a screening level 
assessment is undertaken based upon the type and quantity of dangerous goods stored on site.  If 
the screening level threshold is exceeded for a specific class of dangerous good, a more detailed 
hazard assessment is triggered.  For Class 8 dangerous goods with a packaging class of III (bulk 
storage), the screening level threshold is 50 kL.  Based upon the volumes in Table 5-32, 30.5 kL of 
Class 8 substances would be stored on site – which is below the screening level threshold and 
therefore the development is not classed as hazardous and no further assessment is required. 

It should be noted that the size of storages and types of chemicals may change once the detailed 
design of the IWP has been completed.  When the final types and quantities of chemicals are 
known, a reassessment of potential hazards would be undertaken. 

5.11.4. Mitigation Measures 

The following mitigation measures would be implemented to minimise hazards associated with 
construction and operation of the KIWS: 

Construction 

 Appropriate storage, transport and use measures for fuel and chemicals used during 
construction shall be developed and implemented. 
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Operation 

 All chemical storages shall be designed and operated in accordance with the appropriate 
Australian and NSW standards; 

 Once the detailed design has been completed and the location, type and quantity of chemicals 
are known, a SEPP33 hazard assessment shall be undertaken. 
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5.12. Human Health 

5.12.1. Existing Environment 

The KIWS would involve supply of recycled water to industries on Kooragang Island and in the 
future, potentially other users in the region.  The recycled water would be produced using effluent 
from Shortland WWTW.  While treatment at Shortland WWTW would remove the majority of 
human pathogens from the wastewater, some would still remain in the effluent.  Therefore, it is 
important that Hunter Water ensures that the treatment process at the IWP further remove 
pathogens to levels that are acceptable for its intended use. 

Industries on Kooragang Island intend to utilise the recycled water for industrial uses such as 
cleaning, washdown and cooling tower water.  If pathogens in the recycled water are at 
unacceptable levels, exposure to the recycled water could potentially have an effect on the staff 
working at industrial areas on Kooragang Island, the family of staff and to a lesser extent, the 
surrounding community.  

5.12.2. Construction Impacts 

Construction of the KIWS would have no direct impact on human health.  As such, no construction 
impact mitigation measures are required in relation to human health. 

5.12.3. Operational Impacts 

The following discussion is based on human health risks of recycled water use at surrounding 
industries on Kooragang Island.  Once other users are identified an identical risk assessment 
process would need to be undertaken.  The main potential human exposure to recycled water is 
inadvertent physical contact or inhalation of mist, droplets and splashes.  Contractors, staff and 
their families, as well as surrounding community members are all considered to be potentially 
affected both indirectly and directly.  Direct contact with recycled water can occur through 
activities such as cleaning equipment, maintenance of machinery, undertaking inspections, and 
testing of vessels.  An example of indirect contact is of bike riders and fishermen offsite inhaling 
spray drift from the cooling tower.  

The main human health risk associated with the non-drinking use of recycled water is from the 
presence of residual pathogens after treatment.  Ingestion of recycled water may cause 
gastrointestinal illness whilst inhalation of recycled water may cause respiratory illness.  The 
recycled water that would be provided by Hunter Water would be to the standard of urban non-
drinking reuse as defined by the Natural Resource Management Ministerial Council, 
Environmental Protection and Heritage Council, Australian Health Ministers Conference – 
National Guidelines for Water Recycling: Managing Health and Environmental Risks (2006) that 
identify acceptable levels for index pathogens, representing viruses, bacteria and protozoa, such 
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that risks to human health are reduced to acceptable levels.  Index pathogens are used to define the 
necessary removal requirements during treatment to achieve acceptable health risk targets.  It 
would not be possible to define these for all pathogens given the wide range of pathogens that may 
be potentially found in wastewater. 

 
The necessary removal requirements are defined as “log reduction” of the index pathogens in the 
recycled water.  Log reduction is used to define the ability of a treatment process to remove, kill or 
inactivate pathogens (90 per cent reduction is equivalent to 1-log reduction, 99 per cent reduction is 
equivalent to 2-log reduction, 99.9 per cent reduction is equivalent to 3-log reduction etc).  The 
higher the log reduction, the higher the percentage reduction in pathogen and the less risk to 
humans exposed to recycled water.  

An exposure workshop was held with Hunter Water, Hunter Water Australia and Orica staff in 
May 2008 to determine the proposed and unintended end uses of recycled water and from this 
estimate the likely exposure volumes.  From these exposure volumes the log reductions of index 
pathogens can be derived.  The higher the exposure volume the larger the log reduction in 
pathogens required. The exposure assessment summary from this workshop is outlined in Table 
5-33. 

 Table 5-33: Exposure Assessment Summary (log reductions reported in base 10) 
Rank 
order of 
exposure 

Location Group Exposure 
volume 
(ml/yr) 

Virus log 
reductions 
required 

Protozoa log 
reductions 
required 

Bacteria log 
reductions 
required 

1 Nitrate Plant Operators 35.72 5.1 3.6 3.8 
2 Ammonia Plant Operators 11.30 4.6 3.2 3.8 
3 Cooling Towers Contractors 9.36 2.5 1.1 1.2 
4 Nitrate Plant Contractors 8.00 4.4 3.0 3.2 
5 Ammonia Plant Mechanical 6.06 4.3 2.9 3.0 
6 General Lab Staff 1.39 3.6 2.2 2.4 
7 General General 

Staff 
0.87 2.4 1.0 1.2 

8 Ammonia Plant Contractors 0.53 3.2 1.8 2.0 
 
To assess the log reduction in pathogens all treatment process used to produce recycled water from 
untreated wastewater are considered.  This includes both the treatment processes at Shortland 
WWTW and at the IWP.  The treatment process that would be used at Shortland WWTW and the 
IWP and the log reduction credits for each unit treatment process are provided in Table 5-34.  
Using index pathogens E. coli (bacteria), MS-2 bacteriophage (viruses) and C. perfringens spores 
(protozoa), Table 5-34 shows that the total pathogen log reduction is higher than what is required 
by the National Guidelines for Water Recycling: Managing Health and Environmental Risks 
(2006).  Also presented in the table are log reductions for pathogens which are known to be 
difficult to remove from wastewater due to their specific biological characteristics.  For these worst 



Review of Environmental Factors 

SINCLAIR KNIGHT MERZ       
 
 PAGE 144 

case pathogens the log reductions from the proposed treatment process are higher than the required 
log reduction indicating that recycled water does not pose an unacceptable risk to users. 

It should be noted the log reductions assigned to specific treatment processes are based upon results 
from other facilities and from scientific literature and generally are conservative.  The actual log 
removal may be higher.  Once the KIWS is operational sampling of the wastewater after it 
undergoes each treatment process would be required to verify the predicted log reductions. This 
would be part of a design verification and commissioning validation plan that would be provided to 
appropriate regulatory authorities such as NSW Health. 

The log reductions in Table 5-34 also indicate that the RO treatment process results in the highest 
log reduction in pathogens.  If this treatment process was to fail it suggests that some of the 
required log reduction targets would not be achieved (e.g. Viruses) and unacceptable risks to 
human health from the recycled water may occur.  While this theoretically may occur there are a 
number of mitigating characteristics of the IWS which make this unlikely such as: 

 Failure of the RO membranes would be rapidly detected due to a decrease in pressure across 
the membranes and a deterioration in the quality of the recycled water.  For example, the 
salinity of the recycled water would increase and this would be able to be detected 
immediately; and 

 The recycled water at the IWP and the recycled water pipeline combined hold a significant 
volume of water.  Therefore, if there was a failure there would be a considerable time period to 
stop the RO process before the recycled water reaches the user.  

 Table 5-34: Current pathogen log reduction summary table (log reductions reported in 
base 10) 

 

Treatment 
Process 
Step 

Virus 
(nominal) 

Bacteria 
(nominal) 

Protozoa 
(nominal) 

Adeno 
(validated 
worst-
case) 

Hep A
(Validated 
worst-
case) 

Bacteria 
(Validated 
worst-
case) 

Protozoa 
(validated 
worst-
case) 

IDEA 
(Shortland) 

2 3 1.5 1.5 1.5 2.5 1 

Chlorination 
(Shortland) 

1.0-3.0 2.0-6.0 0 -2.0 2 2 2 0 

MF/UF 
(IWP) 

0.5 4 4 1 0.5 4 4 

RO 
(IWP) 

6 6 6 2 2 2 2 

Total 9.5 – 11.5 15 – 19 11.5–13.5 6.5 6 10.5 7
Required 5 4 4 5 5 4 4
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5.12.4. Mitigation Measures 

The following mitigation measures shall be implemented to limit exposures to recycled water: 
 

 Materials codes and regulations that easily discriminate between potable and recycled water 
pipes shall be developed and existing standards, such as pipe colours for recycled water 
pipelines, would be used; 

 Education of users on the risks of recycled water use shall be undertaken; 

 Backflow prevention systems shall be installed to reduce the extent of hydraulic influence 
from any cross-connections that do occur; and 

 Operational checking and connection auditing shall be undertaken. 
 
Other mitigation measures would include: 

 A validation study conforming with the requirements of the National Guidelines for Water 
Recycling: Managing Health and Environmental Risks (2006) shall be undertaken to confirm 
the efficiency of treatment processes. 

 Ongoing monitoring of recycled water shall be undertaken to ensure the quality of the recycled 
water meets customer requirements.   
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5.13. Cumulative Impacts 

There are two types of cumulative impacts to consider for the proposed development namely: 

 The cumulative impacts of the proposed development on sensitive receivers and the 
environment; and 

 The cumulative impacts of proposed development and other developments. 

Impacts on sensitive receivers (i.e. residential and commercial areas) would mainly occur during 
the construction of the proposed development and would be specifically related to the construction 
of the pipelines, rather than the IWP.  A small length of the reject water pipeline and pipeline 
diverting water from the Burwood Beach wastewater system to the Shortland wastewater system 
would be located in residential areas (including a park and residential street) and minor impacts 
from dust, noise and loss of access would be expected.  Measures to minimise these impacts would 
be implemented and the impact would only be temporary during the relatively short construction 
period.  The cumulative impacts of the construction of the pipeline in these areas would not be 
significant.  There are not expected to be any cumulative impacts on the environment from the 
proposed development. 

There are not expected to be any significant cumulative impacts of the proposed development and 
any other known developments.  The operational noise levels for the whole Steel River Industrial 
Area have been derived from the Industrial Noise Policy and noise emissions levels have been 
determined for individual lots in the Steel River Industrial Area to meet the overall INP criteria.  
Noise emissions from IWP would be below the individual lot noise allotment.  As there would be 
no change or a reduction in overall loads of water-borne pollutants discharged into the environment 
there would be no additional cumulative impacts on the environment. 

Construction of other developments in the Steel River Industrial Area may occur at the same time 
as construction of the IWS, however, because the Industrial Area is located away from residential 
areas there is not expected to be any cumulative impact on residential areas from construction. 

5.14. Construction Environmental Management Plan (CEMP) 

A CEMP will be prepared by the construction contractor.  The CEMP will include the mitigation 
measures described within this REF, and would be prepared in accordance with the relevant 
statutory and policy requirements.  The CEMP will define environmental objectives, controls to 
mitigate adverse impacts, corrective actions to manage impacts and auditing and reporting 
requirements. 

The implementation of the CEMP will be audited by Hunter Water representatives during the 
construction contract.  Any corrective action requests arising from audits will be followed up 
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(through re-inspection) within a timeframe agreed between the Hunter Water representative and 
construction contractor. 

Table 5-35 provides a summary of the proposed environmental management to be implemented 
during the construction phase. 

 Table 5-35: Summary of Proposed Construction Environmental Safeguards 

Issue Safeguards  
Topography, 
geology and 
soils 

 For the tar contamination, it may be possible to apply a surface capping to render 
the tar area a low human health exposure risk.  If this is not practical, the tar 
contaminated material shall be removed from the development site for appropriate 
disposal elsewhere; 

 Hunter Water shall liaise with Newcastle City Council during the design and 
construction of the pipeline through Stevenson Park to ensure that the works do not 
impact upon the effectiveness of the previous remediation works; 

 A Soil and Water Management Plan which complies with the Managing Urban 
Stormwater: Soils and Construction Volume 1 (Landcom 2004) shall be prepared 
and implemented during construction; 

 During excavation works, the presence of Acid Sulphate Soil (ASS) shall be 
monitored via observation of soil colour and odour.  Should any indication of ASS 
be discovered, the Project Manager will be notified and action taken to test and 
implement appropriate ASS controls; 

 All excess spoil shall be classified using the Waste Classification Guidelines (DECC 
2009) and disposed of at an appropriately licensed landfill; 

 Appropriate measures for the safe storage and handling of fuels, chemicals and 
other substances shall  be employed in accordance with AS1940;  

 Emergency response procedures for spills (e.g. chemicals and hydrocarbons) and 
other emergencies potentially causing soil contamination shall be implemented; 
and 

 Further investigations in the likelihood of encountering groundwater shall be made 
during construction planning to determine appropriate construction methodologies 
and the need to obtain a licence for dewatering activities. 

Water quality  Soil and water management plans complying with Managing Urban Stormwater: 
Soils and Construction (Landcom 2004) shall be prepared and implemented 
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Issue Safeguards  
Terrestrial 
Ecology 

 No heavy machinery shall traverse saltmarsh areas.  Where construction activities 
are undertaken adjacent to remnant vegetation or where vegetation will be cleared, 
visual barriers or fencing shall be used to prevent access to these areas.  
Disturbance limits in these areas will be identified on plans attached to the 
Construction Environmental Management Plan (CEMP) and clearly marked on 
ground; 

 Direct avoidance and lopping shall be used to minimise disturbance of vegetation 
where possible.  Where this is not possible, smaller equipment shall be used to 
minimise the width of disturbance corridor to protect natural habitats; 

 Best-practice sediment and erosion controls implemented to prevent impacts to 
water quality and minimise run-off into adjacent ecologically sensitive areas such 
as saltmarsh, mangrove and wetland habitats shall be implemented; 

 Weed management strategies shall be identified in the CEMP; 
 Wherever possible, trenches shall not be left open overnight.  If this is not possible, 

inspections of the trench shall be conducted each morning for captured fauna.  All 
fauna captured shall be removed and released to adjacent natural habitats; and 

 If possible, trenches shall be dug with shallow sloping ends to allow natural fauna 
escape; and 

 Construction personnel shall be made aware of the importance of ecological values 
in the area, particularly the mangroves and coastal saltmarsh in proximity to the 
Hunter River.  All construction personnel shall be inducted and made aware of their 
environmental responsibilities.  

 A map of the construction zone showing sensitive ecological features/locations, 
disturbance limits and management controls shall be prepared to accompany the 
CEMP. 

Aquatic Ecology   See Terrestrial Ecology and Water Quality 

Cultural 
Heritage 

 Should any previously unrecorded Aboriginal or heritage objects be discovered 
during construction activities then disturbance shall cease in the area of the 
discovery.  No further construction activities shall occur in the area of the find until 
the OEH and/or NSW Heritage Branch has been contacted and the site has been 
assessed by the project archaeologist. 

 All construction work staff (including sub-contractors) shall go through a site 
induction concerning Aboriginal and Non-Aboriginal heritage issues prior to 
commencing work on site. This induction shall inform workers of the locations of the 
known sites potentially impacted by construction works. 

Noise and 
Vibration 

 Noise mitigation measures that may be considered during the laying of pipes and 
underboring would include: 

 Community notification: 
– Contact potentially noise affected neighbours at the earliest possible time 

before any site work begins; 
– Inform potentially noise affected neighbours about the nature of the 

construction stages and the duration of noisier activities – for example, 
excavation and rock-breaking; 

– Describe any noise controls, such as walls to be built first that will reduce 
noise, temporary noise walls, or use of silenced equipment; 

– Keep potentially noise affected neighbours up to date on progress; 
– Ask about any concerns that potentially noise affected neighbours may 

have and discuss possible solutions; 
– Provide a copy of the noise management plan, if available, to potentially 

noise affected neighbours. 
 Operation of plant in a quiet and efficient manner: 

– Where practical, undertake the noisiest works during the recommended 
standard hours; 

– Turn off plant that is not being used. 
– Examine, and implement where feasible and reasonable, alternative work 
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Issue Safeguards  
practices which generate less noise – for example, use hydraulic rock 
splitters instead of rock breakers,  electric equipment instead of diesel or 
petrol powered equipment, or rubber wheeled plant instead of steel 
tracked equipment; 

– Examine, and implement where feasible and reasonable, the use of 
silenced equipment and noise shielding around stationary plant (such as 
generators), subject to manufacturers’ design requirements; 

– Ensure plant is regularly maintained, and repair or replace equipment that 
becomes noisy; 

– Ensure road plates (if used) are properly installed and maintained; 
– Arrange the work site to minimise the use of movement alarms on 

vehicles and mobile plant; 
– Locate noisy plant away from potentially noise affected neighbours or 

behind barriers, such as sheds or walls. 
 Involve workers in minimising noise: 

– Avoid dropping materials from a height, dropping or dragging road plates; 
– Talk to workers about noise from the works at the identified land uses 

and how it can be reduced; 
– Avoid the use of radios or stereos outdoors where neighbours can be 

affected. 
 Handle complaints: 

– Keep staff who receive complaints informed regarding current and 
upcoming works and the relevant contacts for these works; 

– Handle complaints in a prompt and responsive manner; 
– Where there are complaints about noise from an identified work activity, 

review and implement, where feasible and reasonable, actions additional 
to those described above to minimise noise output. 

 Additional work practices at night: 
– Avoid the use of equipment which generates impulsive noise; 
– Minimise the need for reversing or movement alarms 
– Avoid dropping materials from a height; 
– Avoid metal-to-metal contact on equipment; 
– Schedule truck routes to avoid residential streets where possible; 
– Ensure periods of respite are provided in the case of unavoidable 

maximum noise level events; 
– Examine and implement, where feasible and reasonable, alternatives to 

transporting excavated material from tunnelling activities at night. For 
example, stockpile material and load out the following day. 

 A Construction Noise Management Plan (or a relevant section in a CEMP) shall be 
developed and implemented.  The Construction Noise Management Plans shall 
detail: 

 The location and types of construction activities; 
 Expected noise and vibration levels from specific activities; 
 The location of sensitive receivers marked on a plan attached to the CEMP; 
 Noise mitigation measures, such as those outlined above; 
 Procedure for notification of potentially impacted land users, including 

consultation with sensitive receivers; 
 Noise and vibration monitoring plan; 
 Procedure to respond to noise and vibration complaints. 

 Where possible construction activities audible at sensitive receivers shall be 
restricted to the hours of: 

 7 am and 6 pm Monday to Friday; and 
 8 am to 1 pm on Saturday.  

 If audible construction activities occur outside these hours: 
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Issue Safeguards  
 Sensitive receivers shall be advised of the work at least 24 hours before it 

commences; 
 An activity-specific noise management plan detailing mitigation measures to 

reduce noise impacts shall be developed. 
Air quality  Appropriate measures to minimise dust generation during construction shall be 

developed and implemented via the CEMP; 
 Disturbed areas shall be rehabilitated as soon as practical; and 
 Work vehicles/machinery shall not be left running or idling when not in use. 

Waste  Detailed measures to manage, reduce, reuse, recycle and dispose of 
construction waste shall be contained in the Construction Environmental 
Management Plan.  Any additional waste management strategies developed 
for the IWP shall consider and comply with the objectives of the Waste 
Avoidance and Resource Recovery Act 2001; 

 If reuse opportunities for the spoil was unable to be identified or the spoil was 
unsuitable for reuse due to its geotechnical or contamination characteristics, 
spoil shall be classified according to Waste Classification Guidelines (DECCW 
2008) and disposed of at an appropriately licensed facility; 

 Organic wastes produced through vegetation clearing shall be minimised 
where possible and opportunities for mulching and composting would be 
investigated; 

 Wherever possible construction wastes shall be recycled or reused, however, 
it is likely that they would require disposal after being classified according to 
Waste Classification Guidelines (DECCW 2008); and 

 Liquid and non-liquid waste would be classified and managed in accordance 
with DECCW’s Waste Classification Guidelines (DECCW 2008). 

Traffic and 
access 

 During further development of the design and construction planning, the RTA 
and/or Newcastle City would be consulted: 

 to determine the most appropriate construction methodologies for construction 
of the pipelines in road reserves and for road crossings of the pipelines.  
Generally for all major road crossings underboring would be used to minimise 
road disturbance; 

 to determine the suitable location of scour  and air valves – and other 
associated infrastructure in relation to roads; and 

 on the design of the access road to the IWP. 
 Construction Traffic Management Plans would be prepared and implemented in 

consultation with the appropriate road authority;  
 Property access would be maintained wherever possible.  Consultation with land 

users whose access is impacted would be undertaken; 
 Potentially impacted users would be informed of temporary changes in traffic 

management during construction; and 
 Roads and road reserves would be reinstated to their original condition after 

construction. 
Hazards and 
Dangerous 
Goods 

 Appropriate storage, transport and use measures for fuel and chemicals used 
during construction shall be developed and implemented. 
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5.15. Operational Environmental Management Plan 

An Operational Environmental Management Plan would be prepared before commissioning of the 
KIWS.  The mitigation measures from the REF are presented in Table 5-36 and would be included 
in the Operational Environmental Management Plan.  

 Table 5-36: Summary of Proposed Operational Environmental Safeguards 

Issue Safeguards  
Topography, 
geology and 
soils 

 Appropriate measures for the safe storage and handling of fuels, chemicals and 
other substances shall  be employed in accordance with AS1940;  

 Emergency response procedures for spills (e.g. chemicals and hydrocarbons) and 
other emergencies potentially causing soil contamination shall be implemented; 

Hydrology and 
water quality 

 RO reject water shall be only be discharged into the Hunter River estuary if the 
Burwood Beach wastewater system was not able to receive flows; 

 The toxicity of other chemicals in the RO reject water (e.g. anti-scalents) shall be 
assessed once the detailed design has been completed and the membrane 
manufacturer identified. The potential toxicity of any chemicals used in the process 
shall be a factor in deciding on the preferred supplier of the membranes; 

 Routine monitoring of receiving waters and discharge water shall be undertaken for 
compliance reporting and to validate water quality monitoring.  A monitoring 
program shall be developed and implemented before operation of the KIWS 
commences. 

 Nitrogen load limits and treatment options for the Burwood Beach WWTW shall be 
reviewed once the outcomes of the Marine Environmental Assessment Program 
are available.  

Terrestrial 
Ecology 

 No mitigation measures required 

Aquatic Ecology   See Water Quality Section 5.2 
Cultural 
Heritage 

 No mitigation measures required 

Noise and 
Vibration 

 The detailed design of the IWP shall comply with the lot emissions criteria and 
include noise modelling to demonstrate compliance.  

 Once the IWP is operational, noise monitoring shall be undertaken to confirm the 
results of the modelling. 

Air quality  No specific mitigation measures would be required. 
Traffic and 
access 

 No additional mitigation measures would be required to minimise the impact of the 
operation of the IWS on traffic. 

Waste 
Generation 

Liquid and non-liquid waste would be classified and managed in accordance with 
OEH’s Waste Classification Guidelines (DECCW 2009). 

Hazards and 
Dangerous 
Goods 

 All chemical storages shall be designed and operated in accordance with the 
appropriate Australian and NSW standards; 

 Once the detailed design has been completed and the location, type and quantity of 
chemicals are known, a SEPP33 hazard assessment shall be undertaken. 

Human Health  Materials codes and regulations that easily discriminate between potable and 
recycled water pipes shall be developed and existing standards, such as pipe 
colours for recycled water pipelines, would be used; 

 Education of users on the risks of recycled water use shall be undertaken; 
 Backflow prevention systems shall be installed to reduce the extent of hydraulic 

influence from any cross-connections that do occur; and 
 Operational checking and connection auditing shall be undertaken. 
 A validation study conforming with the requirements of the National Guidelines for 

Water Recycling: Managing Health and Environmental Risks (2006) shall be 
undertaken to confirm the efficiency of treatment processes. 

 Ongoing monitoring of recycled water shall be undertaken to ensure the quality of 
the recycled water meets customer requirements.   



Review of Environmental Factors 

SINCLAIR KNIGHT MERZ       
 
 PAGE 152 

Issue Safeguards  
Energy and 
Greenhouse 

 Electricity use shall be monitored to identify areas where energy use can be 
reduced;  

 Appropriate maintenance and replacement of redundant equipment shall be 
undertaken to maintain or improve greenhouse efficiency; 

 Up to date technology (with a focus on greenhouse efficiency) shall be considered 
when sourcing components for maintenance and overhaul activities; 

 Calculate electricity consumption from the KIWS in order to calculate and report 
greenhouse gas emissions over the lifespan of the project.  Emissions would be 
reported in Hunter Water’s Annual and Environmental Performance Indicators 
Reports, and used in state and national greenhouse inventories as required by the 
National Greenhouse and Energy Reporting (NGER) System; and 

 Evaluate the future options to reduce GHG emissions produced by the operation of 
the IWP.  Future options include use of renewable energy, on-site power 
generation, and GHG offsets.  The cost and feasibility of these options would be 
evaluated against the cost of grid power electricity and would likely be undertaken 
as a corporate program to manage GHG generations across the whole of Hunter 
Water operations. 

 

5.16. Licences and Approvals 

The following licences and approvals would be required: 

 Approval under the Protection of Environment Operations Act for water discharge from the 
KIWS; 

 Road Occupancy Licences for construction in roadways; 

 If dewatering of construction sites is required during construction, a licence under the Water 
Act or Water Management Act may be required. 

 

It is envisaged that KIWS would be incorporated into the existing EPL No. 1683 for Newcastle 
Sewerage Scheme, which currently includes both Shortland and Burwood Beach WWTWs. The 
changes likely to be required to incorporate KIWS in the EPL include addition of a licensed 
discharge to the Hunter River Estuary for wet weather discharge of the RO reject water from the 
IWP, as well as a review of existing EPL load limits. 
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6. Conclusion 
Hunter Water proposes to develop the Kooragang Industrial Water Scheme (KIWS) to provide high 
quality low salinity recycled water to industrial users.  Hunter Water plans to divert 12.6 ML/day of 
treated effluent from their Shortland Waste Water Treatment Works (WWTW), which normally 
discharges to the Hunter River estuary, for further treatment at an Industrial Water Plant (IWP) 
before distribution to customers.  The IWP would be located in the Steel River Industrial Area and 
would use membrane filtration (pre-treatment) and reverse osmosis to produce industrial quality 
recycled water.  The reject water from the membrane pre-treatment stage would be returned to 
Shortland WWTW and the reject water from the reverse osmosis treatment stage would be 
discharged from the IWP to Burwood Beach wastewater system the majority of time and to the 
Hunter River estuary in extreme wet weather. 

This Review of Environmental Factors (REF) has outlined the justification for the project and the 
options considered for developing the KIWS; the statutory and legal requirements to carry out the 
KIWS; consultation with key stakeholders; and a detailed environmental impact assessment on all 
aspects of the construction and operation of the KIWS.  Mitigation measures are also outlined to 
offset adverse effects.  The following outlines the conclusions made about each environmental 
factor affected by the construction and operation of the KIWS: 

Topography, Geology and Soils 

The proposed development is predominantly located in areas that have been reclaimed from the 
Hunter River estuary.  Often fill with unknown characteristics has been used to reclaim areas in 
Newcastle and therefore the contamination status of areas affected by the development was 
assessed.  It was found that in most areas contaminants levels in the soils were below the relevant 
guidelines however, TPH, chromium, lead and benzopyrene concentrations marginally above the 
guidelines were found at some borehole locations.  Disposal of the soil from these locations would 
be at an appropriately licensed waste facility.  The design and construction of the pipeline in 
Stevenson Park (a remediated landfill) will be undertaken in consultation with Newcastle City 
Council to ensure that remediation measures are not comprised. 

Groundwater was observed at depths of 5.5 and 6.5 meters on the IWP site (RCA 2008), however it 
is unlikely that groundwater will be encountered during shallow excavations associated with the 
construction of the IWP. 

No free groundwater was encountered along any of the proposed pipeline routes, however wet soil 
was observed in 16 borehole sites by Coffey (2009) and two borehole sites by RCA (2008) at a 
depth of 0.75 and 2.5 metres below the ground’s surface.  As wet soil is an indicator of proximal 
groundwater tables the construction of all the pipelines will therefore need to consider shallow and 
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potentially fluctuating groundwater levels, especially as 1.5 m deep excavations are required for the 
installation of the pipelines  

Mitigation measures during the construction phase of the development have been put in place to 
avoid further detriments to human health and contamination of the surrounding natural 
environment. There are also further mitigation measures in place for construction activities in the 
vicinity of the Hunter River. 

Water Quality  

Construction of the KIWS would require the disturbance of soils, which may result in impacts on 
water quality after rainfall during to sediment-laden runoff from construction areas.  A Soil and 
Water Management Plan complying with appropriate guidelines would be prepared and 
implemented. 

The major potential impact on water quality from the KIWS would be during operation.  The RO 
reject water would contain most of the dissolved pollutants in the effluent from Shortland WWTW 
in a concentrated form and therefore the disposal of this waste stream has the largest potential 
impact.  In most weather conditions, the RO reject water would be discharged into the Burwood 
Beach wastewater system, where it would eventually be discharged into the Pacific Ocean. In 
extreme wet weather, the RO reject water would be discharged into Hunter River estuary as there 
would be insufficient capacity in the Burwood Beach wastewater system to receive the flows 
because of infiltration and inflow of stormwater into the system. When Shortland WWTW 
produces greater than 12 ML/day of effluent, the excess would be discharged into the Hunter River 
estuary. There may however be periods during commissioning and maintenance of KIWS when all 
effluent produced by Shortland WWTW is discharged in the Hunter River estuary. 

Loads of pollutants discharged in the Hunter River estuary and Pacific Ocean were calculated, and 
modelling of the Hunter River estuary discharge was undertaken to estimate the impact of the 
scheme.  Also the future conditions, where the catchment of Shortland wastewater system was fully 
developed, were assessed. 

Overall, there would be significant reduction in the loads of pollutants discharged into the Hunter 
River estuary, with a 39% reduction in nitrogen loads and a 51% reduction in phosphorus loads in 
an average rainfall year and full development of catchment.  The loads of pollutants would be 
below the current estuarine EPL load limits.   

For most key pollutants there would be no or little change in overall annual loads discharged from 
Burwood Beach WWTW with the operation of KIWS.  With the exception of total nitrogen, loads 
of key pollutants would not exceed the existing EPL load limits. 
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 As part of the Burwood Beach WWTW Stage 3 Upgrade project, a comprehensive two-year 
Marine Environmental Assessment Program was commenced in May 2011 to address potential 
impacts from future effluent and biosolids discharges from Burwood Beach WWTW. The 
outcomes of this program, which has been developed in close consultation with the OEH and other 
key stakeholders, will help to establish whether increasing the total nitrogen loads discharged from 
the plant would impact on marine ecology. In parallel with the Marine Environmental Assessment 
Program, a range of upgrade options for the Burwood Beach WWTW are being developed, 
including nitrogen removal process options as well as options for ceasing the discharge of biosolids 
to ocean (which currently contributes around 20% of the total nitrogen load discharged). The 
results of these investigations will feed into a sustainable decision-making process in 2014 to 
determine the scope of future upgrade works required at Burwood Beach WWTW. The preferred 
upgrade strategy for Burwood Beach WWTW would then be the subject of a separate concept 
design and EIA process. 

Modelling of the discharge of RO reject water in wet weather into the Hunter River estuary was 
undertaken.  The modelling indicated that there would be a decrease in the levels of most nutrients 
at all sites, however, generally the decrease would be small and would have minor or negligible 
impacts. 

Modelling of key toxicants during worst case RO reject water discharge in dry weather indicate 
that the increase in toxicant levels would be minor and are unlikely to have any impact. 

More testing of RO reject water once the final design is completed would be needed to determine 
any other potential toxicity issues associated with chemicals used in the treatment process. 

Aquatic Ecology 

The aquatic ecology of the potentially impacted areas contains many important flora and fauna 
species including threatened species and ecologically important habitats such as seagrasses, salt 
marshes and mangroves.  However, in the Hunter River estuary especially, there are significant 
pressures on the ecological health of aquatic communities due to land reclamation, stormwater 
runoff, point source pollution discharges, fishing, shipping and catchment development.   

The main potential impact on aquatic ecology from the KIWS is from changes in water quality due 
the disposal of the RO reject water.  As noted in Section 5.2, there would be a significant reduction 
in the load of pollutants discharged into the Hunter River estuary.  Although there may be no 
measureable improvement in the health of the aquatic environment in the Hunter River estuary 
because other sources of impact are likely to be more significant, the KIWS would result in less 
potential for impacts compared with the existing situation. 
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At Burwood Beach, the pollutant loads would remain similar and would be below the current EPL 
load limits, except for nitrogen – and this is being addressed through the Marine Environmental 
Assessment Program and a review of treatment options.  Therefore apart from potential impacts 
from increased nitrogen discharge, aquatic ecological impacts would not be greater that already 
assessed for relevant development and licensing approvals. 

Terrestrial Ecology 

There study area has been highly modified by industrial and urban development and consequently 
there are only small areas of remnant vegetation remaining. One EEC was identified as being 
potentially impacted by the Recycled Water Pipeline however it is isolated and small and has 
already been disturbed.  With the careful location of the pipeline, further disturbance of this EEC 
would be avoided.  No threatened flora, fauna and or migratory birds or their potential habitat 
would be impacted by the KIWS.  

Cultural Heritage 

The cultural heritage assessment found that there is only one remnant historic garden potentially 
impacted by the proposed development.  This historic garden is separated from the proposed 
pipeline by a retaining wall and therefore no mitigation is required.  Only one registered indigenous 
heritage site within 100 meters of the proposed pipeline was identified and this site has already 
been destroyed by the construction of the Tourle Street Bridge.  Overall the KIWS does not pose 
any risk to the heritage. 

Noise and Vibration 

The majority of noise and vibration impacts would occur during construction of the KIWS.  It was 
predicted that there would be exceedances of noise levels at times during the construction of the 
pipelines, however, these noise impacts would be temporary and mitigated by the intervening 
terrain and other noise sources e.g. major roads.  Mitigation measures would be implemented to 
offset the adverse impacts of noise on the surrounding environment during construction. 

Overall, the noise impacts from the operation of the KIWS would be minimal.  Noise modelling 
indicates that IWP and associated infrastructure would comply with the individual noise allotments 
specified in the Steel River Strategic Impact Assessment Study and the overall noise limits from 
Industrial Noise Policy.  Consequently the KIWS would be largely inaudible at the nearest 
sensitive receivers. 
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Air Quality 

It was found that during construction disturbed soils may result in the generation of dust, especially 
in windy conditions.  However, by ensuring that mitigation measures are followed during and after 
the construction there would be no significant impacts on the surrounding environment.  There 
would be no air quality issues with the operation of the KIWS.  

Energy and Greenhouse 

The main impact on Hunter Water’s greenhouse gas emissions would be from the operation of the 
Kooragang IWP.  Allowing for a 30 % contingency in expected electricity use, operation of the 
proposed plant would increase Hunter Water’s existing GHG emissions by 7% (i.e. an additional 
5153.5 tCO2-e per year).  These emissions could be reduced or removed through the purchase of 
renewable energy, energy efficient building design and equipment selection, on-site power 
generation or through the purchase of carbon offsets.  These management options would need to be 
explored during the detailed design phase.  The MF/RO process is considered to be the most energy 
efficient and environmentally sustainable option for generating high quality water for the identified 
customers.  Additionally, the proposal would avoid greenhouse gas generation associated with the 
production of 9 ML/day of potable water.  

Soil Contamination and Waste 

Small volumes of waste may be generated during the construction and operation of the KIWS.  
Where possible waste would minimised, recycled or reused.  Waste requiring disposal would be 
classified using the Waste Classification Guidelines before being disposed off at an appropriately 
licensed facility. 

Traffic and Access 

The main impacts on traffic and access would be caused by activities associated with the 
construction of the pipelines especially as some pipelines would cross major arterial roads.  Where 
pipeline crossings of major roads are proposed, underboring would be used to minimise traffic 
impacts.  Other impacts caused during construction are temporary in nature and include increases 
in road traffic, road lane closures, disruption of pedestrian pathways, and loss of or disruption to 
property access.  

Activities involved with the operation of the IWP and pipelines, including inspections and 
maintenance, would cause minimal disturbance to traffic and access.  The IWP would only 
generate four additional trucks movement every week for chemical deliveries and approximately 
three additional light vehicle movements per day for operation and maintenance. 
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Mitigation measures would be implemented to minimise the impact of the proposed development 
on traffic and access during the construction including preparation and implementation of traffic 
management plans, consulting with property owners and the public on access being blocked or road 
closures in advance, and working with the RTA and NCC on the design and construction planning. 

Hazardous Chemical and Dangerous Goods 

An assessment using the SEPP 33 Guidelines was used to identify potential hazards during the 
operation of the KIWS. The production of industrial water at the IWP would require the use of 
chemicals, primarily to keep the membranes clean and operating efficiently.  All of the chemicals 
used at the IWP are either Class 8 or not classified as dangerous goods and thus do not pose a 
major risk to explosion or fire.  The volumes of chemicals stored would be below the SEPP33 
screening level threshold and would be stored in facilities complying with Australian standards. 

Human Health 

The use of recycled water may pose a potential health risk to the users in the customers’ facilities.  
The main human health risk associated with the non-drinking use of recycled water is from the 
presence of residual pathogens after treatment.  An exposure and treatment risk assessment was 
undertaken to determine whether the proposed uses and treatment processes reduced the pathogens 
levels in the recycled water to acceptable levels.  The risk assessment process was based upon 
National Guidelines for Water Recycling: Managing Health and Environmental Risks (2006).  The 
risk assessment found the treatment process was sufficient to reduce the risk (based on it intended 
uses) to acceptable levels for indictor and persistent pathogens.  Further validation of the treatment 
process is required once the scheme becomes operational. 

Conclusion 

Overall the construction and operation of the KIWS would not result in any significant long term 
environmental impacts on the cultural and natural environment.  There may be some short term 
adverse effects from noise, dust, disturbance of soils and traffic impacts, however, these can be 
minimised through design, construction planning and standard construction management measures. 

The impacts from the operation of the KIWS would be mostly be negligible with environmental 
aspects such as noise, traffic, waste, terrestrial flora and fauna, air quality and soils largely 
unaffected.  However, operation of the KIWS would have some positive environmental benefits 
including: 

 Saving up to 9ML/day of potable water; and  

 Significant reduction in the load of pollutants discharged into the Hunter River estuary. 
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Clause 228 Factors  Description 
a) any environmental impact on a community The three main environmental impacts on the 

surrounding community are the noise created during 
construction, change in traffic and access patterns 
during construction, and the loss of amenity in the 
park. Noise, traffic and access impacts will be short 
term and temporary in nature. 

b) any transformation of a locality The IWP will transform the site by it construction 
however this is an existing commercial/ light industrial 
precinct 

c) any environmental impact on the ecosystems of 
the locality 

The majority of proposed pipeline routes will traverse 
along cleared disturbed lands which are generally 
devoid of habitat value for threatened flora and fauna 
species and estuarine and freshwater wetland 
communities. The pipeline routes will also avoid the 
fragmentation of vegetation and thus decrease the 
environmental impact.  The reduction in discharge of 
pollutants into the Hunter River estuary would have a 
positive impact 

d) any reduction of the aesthetic, recreational, 
scientific or other environmental quality or value of a 
locality 

There would be no long term reduction in the quality 
of the local environment.  A small length of the reject 
water pipeline would be located in residential areas 
(including Stevenson Park and a residential street) 
and therefore there will be temporary loss of amenity 
for the local residents. 

e) any effect on a locality, place or building having 
aesthetic, anthropological, archaeological, 
architectural, cultural, historical, scientific or social 
significance or other special value for present or 
future generations 

There are no items of aesthetic, anthropological, 
archaeological, architectural, cultural, historical, 
scientific or social significance on or near the 
proposed site for the proposed IWP and pipeline 
systems. 

f) any impact on the habitat or protected or 
endangered fauna (within the meaning of the National 
Parks and Wildlife Act 1974). 

A very small area of Coastal Saltmarsh has the 
potential to be directly impacted from the proposed 
pipeline, west from the existing Tourle Street Bridge.   
However direct impacts to the threatened community 
have been minimised, as the pipeline would be 
placed along the existing raised trail.  Indirect impacts 
such as increased weed growth would be avoided by 
appropriate management during and post 
construction of the pipeline. 

g) any endangering of any species of animal, plant or 
other form of life whether living on land, in water or in 
the air 

No threatened fauna or potential habitat for 
threatened fauna species was identified in the study 
area. Targeted surveys were conducted for the Green 
and Golden Bell Frog (Litoria aurea), however neither 
the species nor potential habitat was identified in or in 
the vicinity of the proposed development area. 

h) any long-term effects on the environment No long term detrimental effects on the environment 
are envisaged from the construction of KIWS.  Some 
improvement in estuarine water quality is expected 
with the reduction in pollutant loads discharged into 
the Hunter River estuary 
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Clause 228 Factors  Description 
i) any degradation of the quality of the environment The operation of KIWS would not result in the 

degradation of the environment.  There would be 
some minor temporary impacts associated with 
construction 

j) any risk to the safety of the environment The project does not pose a risk to the safety of the 
environment. 

k) any reduction in the range of beneficial uses of the 
environment 

There will be an improvement in the beneficial uses 
of the Hunter River estuary. Shortland WWTW has a 
higher level of treatment and more suspended 
pollutants will be captured before entering the Hunter 
River or the ocean.  

l) any pollution of the environment There would be a reduction in the pollution of the 
environment with the operation of the KIWS 

m) any environmental problems associated with the 
disposal of waste 

There are no environmental problems associated with 
the disposal of waste. 

n) any increased demands on resources (natural or 
otherwise) that are, or are likely to become, in short 
supply 

Once the IWP and pipeline system have been 
constructed there will be no increase in demand for 
resources. The only major resource that the Industrial 
Water Plant will require is the effluent from Shortland 
WWTW which is not likely to become short in supply. 

o) any cumulative environmental effect with other or 
existing or likely future activities 

There are not expected to be any significant 
cumulative impacts of the proposed development and 
any other known developments on the environment. 

p) any impact on coastal processes and coastal 
hazards, including those under projected climate 
change conditions 

The KIWS would not impact upon coastal processes 
or cause any additional coastal hazards 
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SP&D 
DW: 2286900 
Phone 4974 2768 
 
 
17 December 2008  
 
 
 
D Cleary  
Hunter Water Corporation 
PO Box 5171 
HRMC  NSW  2310 
 
Dear Mr Cleary   
 
PROPOSAL: PROPOSED KOORAGANG INDUSTRIAL WATER SCHEME  
 
I refer to the abovementioned proposal and your letter dated 26 August 2008 and 
apologise for the delaying in responding. 
 
It is noted that Hunter Water Corporation are using the ‘without development consent’ 
provisions under State Environmental Planning Policy (Infrastructure) and, as such, 
will undertake a Review of Environmental Factors (REF).  In that context the following 
brief comments are made: 
 

1. Water Quality/Salt loads – The discharging of the waste waters (i.e. with 
increased salt loads) would need to be addressed within the assessment. 

2. Amenity Impacts (Odour, Noise & Air Quality) – The assessment needs to 
address the potential odour, noise and air quality impacts on both the nearby 
commercial/industrial receivers and also the residential areas. 

3. Strategic Impact Assessment Study (SIAS) – The SIAS should be 
addressed including the noise, air and contamination reporting criteria.  The 
Steel River estate has specific environmental control regimes which need to 
be considered. 

4. System Fail safes – The assessment need to address what fail safe 
mechanisms will be included in the event that the system has a malfunction. 

If you have any further enquiries please contact myself on 4974 2768. 
 
 
Yours sincerely 
 
 
 
 
 
 
Damian Jaeger 
SENIOR DEVELOPMENT OFFICER – Newcastle City Council 
CITY WEST 



MARITI  M  E 

Out  Ret.  08/101 
Your  Ref:  HW2006­3189 
Sln'~n  W  Lawlon  ­  Managetr  C~mer¢lal  Propeffy  & Assets 

E.madl: 
l~c~.  (02)  9364  2351 
Mobne:  0418554414 
Fax:  (02)  9364  2444 

26  September,  2008 

Hunter  Water  Corporation 
PO  Box  5171 

HRMC  NSW  2310 

Aft:  Mr  Mark  Gebhard 

Dear  Mr  Gebhard, 

Subject:  Kooragang  Industrial  Water  Scheme 
Premises:  Hunter  River  South  Arm 

I  refer  to  your  introduction  letter  dated  5~h September  2008,  regarding 
proposed  works  associated  with  the  Kooragang  Industrial  Water  Scheme, 
in  particular  the  stage  involving  works  crossing  the  Hunter  River  South  Arm. 

NSW  Maritime  wishes  to  advise  that  its  boundary  of  landownership 
concludes  just  east  of  the  vehicle  bridge  crossing  Hunter  River  South  Arm. 
as  illustrated  on  the  attached  plan.  Therefore  we  suggest  that  you  refer  this 

matter  to  the  Department  of  Lands  as  the  appropriate  landowner. 

I  also  wish  to  advise,  that  a  copy  of  your  letter  has  also  been  forwarded  to 

NSW  Maritime's  Carrington  office;  Mr  Charlie  Dunkley  ­  Regional  Manager 
Hunter  Inland,  to  consider  what  requirements  need  to  be  considered  to 

ensure  safe  navigation  is  maintained  during  construction  of  the  proposed 
Hunter  River  crossing.  Mr  Dunkley  can  be  contacted  on  4962  8517  should 
you  wish  to  discuss  further. 

Please  do  not  hesitate  to  contact  me  direct  9364­2351,  if  you  have  any 

query  in  relation  to  this  letter  or  any  other  aspect  regarding  NSW  Maritime's 
interests  in  this  project. 

Yours  sincerely 

Manager, 
Commerclal  Property  &  Assets 
Maritlme  Property  Division 

NSW  MARITIME 





referer~e 
Our reference 
Contact 

: HW20~318.,q#5 
: DOC08/40681 : LIC 07/1773 
: Rebecca Sc~,  4906 6830 

Hunter  Water  Corporation 
PC  Box  5171 

HRMC  NSW  2310 

Attn:  Mr  Mark  Gebhardt 

Dear  Mr  Gebhardt 

RE:  KOORAGANG  INDUSTRIAL  WATER  SCHEME  AND  UPGRADE  OF  SHORTLAND 

WASTE  WATER  TREATMENT  WORKS 

I  refer  to  your  letter  dated  26  August  2008  seeking  the  Department  of  Environment  and  Climate 
Change's  (DECC)  comments  on,  and  requirements  for,  the  preparation  of  a  Review  of 
Environmental  Factors  (REF)  for  the  above  proposal. 

DECC  attended  a  Risk  Assessment  workshop  for  this  proposal  on  5  August  2008.  From  this 
workshop  and  your  letter,  DECC  understands  the  proposal  to  comprise: 

•  Installation  of  a  UV  disinfection  system  at  Shortland  Waste  Water  Treatment  Works  (WWTW); 

•  Establishment  of  an  Industrial  Water  Treatment  Plant  (IWTP)  at  the  Steel  River  Industrial  Park, 
utilising  chemical  treatment,  dual  membrane  treatment  and  reverse  osmosis  to  produce  water 
quality  suitable  for  industrial  processes; 

•  In  dry  weather,  the  transfer  of  a  maximum  of  12ML/day  of  treated  effluent  from  Shortiand 
WW'WV  (and  initially  the  Burwood  Beach  catchment)  to  the  IWTP  and  supply  of  9ML/day  of 
recycled  water  to  Orica  on  Kooragang  Island; 

•  During  wet  weather,  the  transfer  of  12ML/day  of  treated  effluent  from  Shortland  WWTW  to  the 
IWTP,  Any  effluent  in  excess  of  12ML/day,  will  be  discharged  to  the  Hunter  River  from  Shortland 
WW'TW  (as  is  the  current  practice); 

•  The  discharge  of  3ML/day  from  the  IWTP  to  the  Hunter  River,  subject  to  detailed  impact 
assessment.  Discharge  water  will  essentially  be  concentrated  brine  from  the  recycled  osmosis 
plant;  and 

•  The  use  of  recycled  water  by  Orica,  principally  in  the  cooling  towers.  DECC  notes  there  will  be 
no  human  consumption  of  the  recycled  water. 

PC Box  488G,  Newcastle  NSW 2"300 
117 Bull Street.  Newcastle  West.  NSW  2302 
Te~: (02)  4908  6800  Fax:  (02) 4908 6810 
ABN  30 841 387  271 

Dep 



issues  of  concern  identified  by  DECC  at  the  Risk  Assessment  workshop  included: 

•  The  quality  of  water  discharged  to  the  Hunter  River  from  both  the  IWTP  and  the  end  user(s), 
including  Orica; 

•  The  proposed  pipeline  route,  in  particular  the  potential  to  encounter  contaminated  material 
and  impact  habitat  for  Litoria  aurea  (Green  and  Golden  Bell  Frog  ­  GGBF);  and 

•  The  construction  of  the  IW­FP  at  the  'Steel  River'  industrial  subdivision,  and  the  requirement  to 
comply  with  planning  and  construction  guidelines  developed  to  avoid  disturbance  to 
contaminated  material. 

Accordingly,  DECC  advises  these  issues,  together  with  matters  identified  below,  be  addressed  in 
the  REF. 

1.  Environment  Protection  Llcences 

The  Shortland  WWTW  is  regulated  by  DECC  through  conditions  imposed  on  environment 
protection  licence  1683,  with  discharges  to  the  Hunter  River  occurring  through  licensed  discharge 
point  19.  Licence  limits  for  discharge  point  19  include  pH,  total  suspended  solids,  biological 
oxygen  demand  and  total  volume. 

Given  the  IWTP  will  be  connected  via  pipeline  to  the  Shortland  WWTW  and  will  be  providing 
additional  treatment  to  effluent,  if  is  possible  that  the  IWTP  could  be  included  as  part  of  the 
premises  within  environment  protection  licence  1683.  Alternatively  HWC  may  choose  to  apply  for 
a  separate  water  discharge  licence  for  the  IWTP. 

The  REF  should  ensure  that  the  proposed  works  will  comply  with  the  conditions  of  licence  1683 
and/or  identify  any  licence  variations  or  additional  licences  required  to  permit  the  proposed 
upgrade  works  at  Shortland  WWTW  and  construction  of  the  IWTP. 

2.  Air  Quality 

Sections  124­129  of  the  Protection  of  the  Environment  Operations  Act  1997  (POEO  Act) 
prohibits  air  pollution.  The  REF  should  identify  any  works  with  the  potential  to  produce  air 
pollution,  including  dust  and  odour,  and  document  measures  that  will  be  implemented  to  control 
identified  impacts. 

3.  Noise  Amenity 

The  potential  noise  impacts  during  the  construction  and  operational  phases  of  the  proposal 
should  be  assessed  in  accordance  with,  and  conform  to,  the  NSW  Industrial  Noise  Policy  (EPA, 
2000).  HWC  should  also  ensure  appropriate  community  consultation  processes  are  adopted 
where  noise  impacts  may  be  experienced  by  the  surrounding  community. 

4.  Water  and  Land  Pollution 

Sections  120  and  142A  of  the  POEO  Act  prohibit  the  pollution  of  waters  and  land  respectively. 
The  REF  should  provide  sufficient  information  to  demonstrate  that  the  proposal  can  be 

undertaken  in  compliance  with  these  requirements. 

In  particular,  the  REF  should  analyse  the  impacts  of  any  discharge  from  the  Shorttand  WWTW, 
the  IWRP  and  end  users  (including  Orica)  on  the  receiving  environment.  Any  analysis  should  take 
into  consideration  the  guidance  provided  in  the  Australian  and  New  Zealand  Fresh  and  Marine 

Water  Quality  Guidelines  (ANZECC  2000). 

An  issue  raised  at  the  Risk  Assessment  workshop  was  the  concentration  of  nitrogen  in  the 
recycled  water  supplied  to  Orica.  It  is  understood  the  recycled  water  wilt  become  concentrated  in 

the  cooling  towers,  increasing  the  concentration  of  nitrogen  in  the  discharged  water  from  the 
Orica  site. 
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REF  should  also  consider  if  there  is  likely  to  be  an  impact  on  areas  of  native  vegetation  in 
accordance  with  the  provisions  of  the  Native  Vegetation  Act2003. 

The  REF  should  consider  in  particular  any  impacts  on  habitat  for  the  threatened  species  Litoria 
aurea  (Green  and  Golden  Bell  Frog  ­  GGBF)  with  respect  to  the  proposed  route  for  the  recycled 
watermain  across  the  Hunter  River.  If  it  is  determined  the  proposed  route  will  impact  GGBF 
habitat,  the  REF  should  provide  details  on  measures  to  avoid,  mitigate  or,  where  impacts  are 
unavoidable,  offset  the  potential  loss  or  impacts  on  the  GGBF  at  the  site. 

8.  Areas  of  Significant  Conservation  Value 

Where  relevant,  the  REF  should  consider  the  potential  direct  and  indirect  impacts  of  the  proposal 
on  the  protected  area  estate  and/or  areas  of  recognised  high  conservation  value.  The  REF 
should  describe  mitigation  measures  that  will  be  used  to  prevent,  control  or  minimise  any 
identified  impacts  on  areas  of  high  conservation  significance. 

If  you  require  any  further  information  regarding  this  matter  please  contact  Rebecca  Scrivener  on 
4908  6830. 

Yours  sincerely 
F~ 

JOSH  GIBSON 

Head  Major  Industry  Unit 
North  East  Branch 

En¥1rgnmen|  Protecttgn  ~nd  R~l~latlon 

P~e4 













Review of Environmental Factors 

SINCLAIR KNIGHT MERZ       
 
  

Appendix C Water Quality Modelling 
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1 INTRODUCTION

Modelling investigations of receiving water quality were undertaken for the Kooragang Recycled 
Water Plant (KRWP) by BMT WBM in December 2008.  The previous modelling assessment 
considered a dry weather period (October 1995) and wet weather period (May 2003) to model 
potential water quality impacts from discharge of treated wastewater from Shortland WWTW and 
reject water from the proposed KRWP into the Hunter River Estuary.  Since then, HWC have revisited 
modelling investigations, reassessed available information and revised wastewater models to better 
define the quantity and quality of wet weather discharges that would occur from Shortland Waste 
Water Treatment Works (WWTW).  

Although wet weather conditions during May 2003 were originally selected to represent the worst 
case scenario (occurring from significant coastal rainfall) within the Hunter River Estuary, these
conditions modelled as modelled by Hunter Water Corporation (HWC), revealed that rainfall during 
May 2003 was insufficient to trigger diversion of reject water into the Hunter River.  Based on the 
revised wastewater system modelling undertaken by HWC, only larger rainfall events are likely to 
trigger the diversion of reject water rather than periods of localised coastal rainfall.  Furthermore, the 
revised wastewater modelling found that previous model inputs provided to BMT WBM significantly 
overestimate discharge volumes to the Hunter River during such wet weather conditions and that the 
Burwood Beach wastewater system would have sufficient capacity to receive reject water from the 
KIWS a large proportion of the time including most wet weather events.  

Reassessment of previous modelling scenarios by HWC also found that discharge of reject water
under dry weather conditions reflected potential operating conditions and provided an adequate 
estimate of potential water quality impacts on the Estuary.  Consequently, any further consideration of 
dry weather impacts would not be required.  The reassessment of potential worst case scenarios 
found that both the coastal rainfall scenario (i.e. May 2003) and another larger more significant rainfall 
event occurring during February 1990 should be further investigated to incorporate revised
wastewater model and wet weather effluent quality data.  Revision of water quality data was 
undertaken by SKM to provide improved estimates of wet weather treated wastewater quality to 
reflect expected water quality from the WWTW and proposed KIWS.
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2 SUMMARY OF MODELLING APPROACH

2.1 Scope of Investigations

A hydrodynamic and water quality model of the Lower Hunter River Estuary was previously 
developed (please note that documentation of previous modelling investigations including details of 
model development, calibration and validation are presented within BMT WBM (2008)) using the 
Estuary Lake and Coastal Ocean Model (ELCOM) and the Computational Aquatics Ecosystem 
Dynamics Model (CAEDYM).  

Using the existing numerical model and revised modelling data provided by HWC, a number of 
additional model scenarios (refer Section 2.2) were prepared to investigate potential impacts of the 
proposed KIWS. Based on the above background information and re-modelling of the proposed 
KIWS, a number of changes have been incorporated into the numerical model used to investigate 
receiving water quality.  Noteworthy changes made to the ELCOM-CAEDYM include:

1. Revised estimate of discharge volumes from Shortland and the KRWP.  Previously, the ELCOM-
CAEDYM adopted flow data that overestimated discharge volumes directed to the Hunter River.  
Recent wastewater system modelling undertaken by HWC incorporates Burwood Beach 
wastewater treatment works to receive reject water from the KRWP for a large proportion of time.  
Improved estimate of flow data from Shortland WWTW and the KIWS have been incorporated 
within the additional model scenarios;

2. Reassessment of a possible worst case scenario.  The previous wet weather period selected to 
represent a worst case discharge scenario within the Hunter River Estuary was based on
significant coastal rainfall conditions, i.e. no rainfall within upper Hunter River catchment.  The 
results of revised wastewater system modelling carried out by HWC, determined that a larger 
rainfall event (than that originally adopted) would be required to trigger diversion of KIWS reject 
water into the Hunter River Estuary.  Accordingly, a separate additional rainfall period during 
February 1990 was identified by HWC which has been investigated as part of the revised water 
quality impact modelling assessment; and

3. Improved estimate of wet weather treated wastewater quality from Shortland WWTW based on 
review of water quality data undertaken by SKM.  

2.2 Model Scenarios  

Model scenarios were prepared to represent an existing base case condition and two future 
discharge scenarios for selected rainfall periods that correspond to ‘coastal rainfall’ occurring in May 
2003 and substantial rainfall (moderate flood event) that occurred within the Hunter River Catchment
during February 1990.  

A total of six model scenarios were prepared using the existing ELCOM-CAEDYM for these two wet 
weather periods.  A summary of the model scenarios considered by the investigation are summarised 
in Table 2-1.
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Table 2-1 Wet Weather Model Scenarios

Wet Weather 
Period Scenario Discharge

Condition
Discharge to 

Hunter River?
Reject Stream 
Operational?

May 2003

No major river 
inflows

Mean tidal range

Catchment Runoff

1 Base case 
(max 13.2 ML/day) Yes No

2 Future Case 
(with no KIWS operational) Yes No

3 Future Case 
(with KIWS operational) Yes No

February 1990

3 Major river 
inflows

Mean tidal range

Catchment runoff

4 Base case 
(max 13.2 ML/day) Yes No

5 Future Case 
(with no KIWS operational) Yes No

6 Future Case 
(with KIWS operational) Yes Yes

2.3 Model Configuration

Using the existing ELCOM-CAEDYM receiving water quality model, additional modelling was 
undertaken to investigate the impact of the Shortland WWTW and proposed KIWS adopting revised 
estimates of effluent discharge and wet weather water quality.  A number of changes to model 
configuration were required to incorporate revised boundary condition data (e.g. daily WWTW 
discharge volumes and wet weather water quality).  Additional timeseries data were also required to
reflect meteorological conditions, river flow and contribution from local catchment runoff during the 
separate modelling periods.  

A summary of boundary condition data applied to the ELCOM-CAEDYM model is provided in the 
following sections.  

2.3.1 Meteorological data

Meteorological conditions for the selected time periods (i.e. February 1990 and May 2003) are 
applied to the full extent of the model to account for variations of air temperature, relative humidity, 
wind speed and direction, and solar radiation.  Modelling previously undertaken by BMT WBM (2008) 
includes meteorological timeseries data for May 2003 and as such required no adjustment.     
However, historical timeseries data measured at Williamtown were obtained and incorporated within 
the model to reflect meteorological conditions for the additional wet weather period during February 
1990.
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2.3.2 Ocean tide

A representative mean ocean tide (i.e. without fortnightly spring / neap cycles) previously adopted by 
BMT (2008) was applied at the downstream extent of the model (i.e. Newcastle Harbour entrance) for 
both wet weather modelling periods.  No change to downstream boundary conditions was required 
for the additional modelling scenarios. 

2.3.3 Initial water quality conditions

Previous modelling by BMT WBM (2008) assigned initial water quality conditions using median 
concentrations reported by Sanderson and Redden (2001) for key water quality constituents (e.g.
nitrate, ammonia, orthophosphate, and Total Kjeldahl Nitrogen) based on historical data collected 
within the Hunter River Estuary.  Median concentrations for key parameters within these zones were
again used to define initial (background) conditions within various parts of the Estuary for additional
modelling scenarios.  

2.3.4 River flow

River inflows provide a significant source of freshwater that act to transport constituents downstream 
through advection and dispersion processes. The nature of major river inflows is therefore an 
important process that influences water quality conditions within the Lower Hunter River Estuary.  For 
the purposes of revised scenario modelling, wet weather conditions as a result of coastal rainfall 
conditions (i.e. Scenarios 1, 2 and 3) are likely to be associated with low flow conditions within the 
Hunter, Paterson or Williams River and as such river flow was excluded from the model.  For the 
larger rainfall event occurring in February 1990 (i.e. Scenarios 4, 5 and 6) substantial river flow 
contribution from all three major rivers were applied to ELCOM-CAEDYM which are shown in Figure 
2-1.

2.3.5 Local catchment runoff 

Local contributing catchment runoff was estimated using the existing catchment model (WaterCAST) 
prepared for the Lower Hunter River catchment (see BMT WBM (2008)).  The extents of the
catchment model incorporate areas downstream of tidal extents on the three major rivers and was 
used to estimate local catchment runoff at a number of key locations including Ironbark Creek, 
Cottage Creek, Styx Creek, Purgatory Creek, Fullerton Cove, Fourteen Foot drain, Wallis Creek and 
Windeyers Creek.  Results obtained from the catchment model including estimates of daily runoff 
volume, Total Suspended Solids (TSS), Total Nitrogen (TN) and Total Phosphorus (TP) were
incorporated within the receiving water quality model for May 2003 and February 1990 in accordance 
with previous modelling assumptions outlined within BMT WBM (2008).

2.3.6 Treated wastewater discharge

Discharge from the WWTW at Raymond Terrace and Morpeth were included using outflow volumes 
measured by HWC during periods of higher discharge (indicative of wet weather conditions).  In 
accordance with previous modelling assumptions contained in BMT WBM (2008), daily discharge 
volumes for the period 15 June to 15 July and 1 June to 1 July 2007 were adopted for the Raymond 
Terrace and Morpeth discharge locations respectively.
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For the Shortland WWTW, timeseries of discharge at 15 minute intervals was provided by HWC to 
represent future discharge scenarios.  Discharge data adopted for the existing (base case) scenarios 
included daily timeseries data for Shortland WWTW, which were previously adopted by BMT WBM 
(2008).  Inflow data applied to the receiving water model consisted of the following: 

 Existing (base case) flow conditions (adopted for Scenario 1 and 4);

 Modelled future flow conditions without proposed KIWS (Scenario 2 and 5);

 Modelled future flow conditions with the proposed KIWS operational without reject stream 
discharge (Scenario 3); and

 Modelled future flows with proposed KIWS and reject stream operational (Scenario 6).

A comparison of the daily discharges from Shortland WWTW is presented in Figure 2-2, and the daily 
KIWS reject stream discharge shown in Figure 2-3.

Figure 2-1 Daily River Flows During February 1990
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Figure 2-2 Shortland WWTW Discharge to Hunter River 

Figure 2-3 KIWS Reject Discharge to Hunter River (Scenario 6 only)
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2.3.7 Treated wastewater quality

Disaggregation of TN and TP into various forms (e.g. nitrate, orthophosphate etc) is required for input 
to the CAEDYM model.  Nutrient species modelled by CAEDYM including ammonia, nitrate and 
orthophosphate represent the most common forms of N and P present within a receiving waterbody.  
Revised estimates of wet weather treated wastewater quality provided by SKM were used to update
expected operating conditions of the Shortland WWTW and KIWS reject stream.  Revised wet 
weather treated wastewater quality estimates provided by SKM are presented in Table 2-2.

Table 2-2 Revised Wet Weather Treated Wastewater Quality

Discharge 
Stream

Total 
Phosphorous 

(mg/L)

Total Kjeldahl 
Nitrogen 
(mg/L)

Total Oxidised 
Nitrogen 
(mg/L)

Ammonia
(mg/L)

Total Nitrogen 
(mg/L)

Shortland 
WWTW 2.75 2.45 4.15 0.75 6.6

KIWS Reject1 11.0 27.0 45.7 3.0 26.4

1 KIWS reject stream assumed to be 4 times more concentrated than Shortland WWTW discharge

In order to define the concentration of water quality constituents required for input to CAEDYM, a 
number of assumptions relating to the disaggregation of TP and TKN into sub species were required, 
which include:

 Total Phosphorus assumed to comprise 90% orthophosphate (PO4) and 10% organic 
phosphorus (DOPL);

 Total Oxidised Nitrogen assumed to be entirely present as nitrate (NO3); and

 Dissolved Organic Nitrogen (DONL) assumed to account for the difference between TKN and 
Ammonia (NH4).     

The final discharge water quality (based on data provided by SKM and the assumed disaggregation 
of nutrients) for Shortland WWTW and KIWS reject streams as used by the CAEDYM are 
summarised in Table 2-3.

Table 2-3 Summary of Discharge Quality Adopted by CAEDYM

Discharge 
Stream PO4 DOPL TP DONL NH4 NO3 TN

Shortland WWTW 2.48 0.28 2.75 1.7 0.75 4.15 6.6

KIWS Reject 9.9 1.10 11.0 6.8 3.0 16.6 26.4
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3 MODELLING RESULTS

3.1 Overview

Results of scenario modelling for the coastal rainfall event (May 2003) and flood rainfall event 
(February 1990) are presented within Section 3.2 and Section 3.3 respectively.  Model results include
prediction of Total Nitrogen (TN), nitrate (NO3), ammonium (NH4), Total Kjeldahl Nitrogen (TKN), 
Total Phosphorous (TP), orthophosphate (PO4) and marine diatoms (MDIAT).  

The results for wet weather scenarios focus on presentation of timeseries for NO3, TKN, TN, PO4, 
TP and MDIAT at Railway Bridge to assess the immediate impact of WWTW discharges within the 
Hunter River South Arm.  Model results were extracted at six reporting locations (refer Figure 3-1) as 
previously adopted by BMT WBM (2008).  Results averaged over the last day of each simulation
were used to provide an indication of relative difference between existing and future discharge 
scenarios at reporting locations.  

3.2 Coastal Rainfall Event, May 2003

Model scenarios for May 2003 represent coastal dominated rainfall conditions within the lower Hunter 
River Estuary that include freshwater runoff contribution from local catchments.  As summarised in
Table 2-1, existing (base case) and future discharge scenarios (with and without the KIWS 
operational) are represented by Scenarios 1, Scenario 2 and Scenario 3 respectively.

Using modelled timeseries results extracted in the vicinity of the proposed point source discharge 
location (i.e. Railway Bridge), the overall trend predicted shows clear diurnal variation of nutrient 
concentrations associated with tidal exchange and flushing from the downstream marine dominated 
environment.  Timeseries results for water quality constituents predicted at Railway Bridge are 
discussed further below.

TN concentrations (refer Figure 3-2) were highest for Scenario 2 (i.e. future case without KIWS), with 
a maximum of 0.6 mg/L around the 16 and 27 May.  Maximum values for Scenario 3 (i.e. future case 
with KIWS operational) were approximately 0.5 mg/L, and consistently lower over the modelling 
period.  

NO3 concentrations (refer Figure 3-3) were greatest for Scenario 2, with maximum values reaching 
0.21 mg/L again around the 16 and 27 May.  Nitrate concentrations predicted during the same period 
were less for Scenario 3 reaching a maximum concentration of approximately 0.16 mg/L. 

TKN concentrations (refer Figure 3-4) show an overall decrease throughout the model simulation, for 
all three scenarios, with relatively minor increases occurring around the 16 and 27 May. 

TP concentrations (refer Figure 3-5) include maximum concentrations of 0.14 mg/L for Scenario 2, 
while for Scenario 3 (i.e. with KIWS operational), TP concentrations are marginally lower than the 
existing scenario and future case scenario (i.e. without KIWS) with maximum concentration of 
approximately 0.10 mg/L. 
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PO4 concentrations (refer Figure 3-6) follow a similar trend as TP concentrations noted above, with 
Scenario 2 producing higher concentrations than the base case and future case (i.e. with KIWS 
operational) discharge scenarios.  A maximum concentration of approximately 0.10 mg/L was
predicted for Scenario 2 and approximately 0.06 mg/L for Scenario 1 and Scenario 3. 

The concentration of marine diatoms (refer Figure 3-7) did not vary considerably between scenarios.  
Sustained and rapid growth of marine diatoms was not predicted for any of the scenarios during the 
modelled period.  Marginally higher concentrations of marine diatoms were predicted for Scenario 2
when compared to Scenario 1 and Scenario 3 results.

Results of water quality modelling results after 31 days of continuous model simulation are 
summarised in Table 3-1.  The results show that the concentration of modelled constituents would 
increase under Scenario 2 conditions (i.e. future without KIWS) and decrease under Scenario 3 
conditions (i.e. future with KIWS operational) relative to baseline conditions (i.e. Scenario 1).  Overall,
results indicate that the concentration of constituents within the South Arm were considerably less
than other reporting locations within the North Arm and upstream of Hexham Bridge. 

Results for TN show increases of up to 5% (relative to the base case existing scenario) for the 
majority of locations (except the South Arm reporting location) under Scenario 2 (without KIWS) 
discharge conditions. Under Scenario 3 (with KIWS) discharge conditions, results show a decrease 
for all reporting locations with a maximum of difference of 6% at Railway Bridge relative to the base 
case scenario. 

Results for NO3 show the largest increase (approximately 10%) relative to the base case scenario 
would occur under Scenario 2 (without KIWS) discharge conditions at Railway Bridge.  Relative
differences of NO3 concentrations were smaller for other reporting locations upstream and 
downstream of the discharge location.  Under Scenario 3 discharge conditions (with KIWS 
operational), there would be a maximum decrease of approximately 12.7% at Railway Bridge relative 
to the base case scenario.

Results for TKN show at all reporting locations there would be an increase of between 1% and 2% 
under Scenario 2 (without KIWS) discharge conditions and a decrease of between 1.5% and 3.5% 
and Scenario 3 (with KIWS operational) discharge conditions.  

With the exception of results predicted for the South Arm reporting location, results for TP show that 
there was an increase of between 8% and 10% under Scenario 2 (without KIWS) discharge 
conditions and a decrease of between 6% and 13% under Scenario 3 (with KIWS operational).

Results for PO4 reveal the largest increase relative to the base case (i.e. Scenario 1) would occur 
under Scenario 2 (without KIWS) discharge conditions with an increase of between 15% and 18% at 
upstream locations including Second Bend, Hexham, North Arm and Railway Bridge. Similarly, the 
largest decrease in PO4 concentration (approximately 20%) was predicted to occur under Scenario 3 
(with KIWS operational) discharge conditions when compared to existing base case conditions.

Results for marine diatoms show a small increase typically between 1% and 2% for Scenario 2 
(without KIWS) at all reporting locations.  A decrease of between 1% and 3% was predicted under 
Scenario 3 (with KIWS) discharge conditions with greater change (relative to the base case) typically 
occurring at upstream reporting locations.
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Figure 3-2 TN concentration at Railway Bridge, South Arm (May 2003)

Figure 3-3 NO3 concentration at Railway Bridge, South Arm (May 2003)
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Figure 3-4 TKN concentration at Railway Bridge, South Arm (May 2003)

Figure 3-5 TP concentration at Railway Bridge, South Arm (May 2003)
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Figure 3-6 PO4 concentration at Railway Bridge, South Arm (May 2003)

Figure 3-7 Marine diatom concentration at Railway Bridge, South Arm (May 2003)
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Table 3-1 Summary of Water Quality Results, May 2003 

Location Parameter
Scenario

1
Scenario Scenario

2 3

Average* Average*
% 

Difference Average*
% 

Difference
Se

co
nd

 B
en

d
NO3 (mg/L) 0.11 0.11 6.2 0.10 -7.5

TKN (mg/L) 0.28 0.29 1.9 0.28 -1.5

TN (mg/L) 0.39 0.40 3.0 0.37 -3.2

PO4 (mg/L) 0.03 0.03 14.8 0.02 -17.1

TP (mg/L) 0.05 0.06 8.5 0.05 -9.2

MDIAT (g Chla/L) 1.14 1.16 1.8 1.11 -2.4

Fi
rs

t B
en

d

NO3 (mg/L) 0.10 0.11 7.1 0.09 -6.9

TKN (mg/L) 0.28 0.29 2.1 0.28 -1.5

TN (mg/L) 0.39 0.40 3.4 0.38 -2.9

PO4 (mg/L) 0.03 0.03 16.3 0.02 -15.2

TP (mg/L) 0.05 0.06 9.3 0.05 -8.2

MDIAT (g Chla/L) 1.13 1.15 1.8 1.10 -2.3

H
ex

ha
m

NO3 (mg/L) 0.09 0.10 8.8 0.09 -6.3

TKN (mg/L) 0.28 0.29 2.5 0.27 -1.7

TN (mg/L) 0.37 0.39 4.1 0.36 -2.9

PO4 (mg/L) 0.03 0.03 18.6 0.02 -13.1

TP (mg/L) 0.05 0.06 10.7 0.05 -7.4

MDIAT (g Chla/L) 1.10 1.12 1.9 1.08 -2.0

Ra
ilw

ay
 B

rid
ge

NO3 (mg/L) 0.08 0.09 10.4 0.07 -12.8

TKN (mg/L) 0.24 0.24 2.8 0.23 -3.4

TN (mg/L) 0.32 0.33 4.6 0.30 -5.7

PO4 (mg/L) 0.03 0.03 16.6 0.02 -20.0

TP (mg/L) 0.05 0.06 11.0 0.04 -13.2

MDIAT (g Chla/L) 0.97 0.98 1.6 0.95 -1.6

N
or

th
 A

rm

NO3 (mg/L) 0.08 0.09 8.6 0.08 -5.7

TKN (mg/L) 0.25 0.26 2.4 0.25 -1.9

TN (mg/L) 0.33 0.35 3.9 0.32 -2.8

PO4 (mg/L) 0.02 0.03 17.2 0.02 -11.1

TP (mg/L) 0.05 0.05 9.9 0.04 -6.7

MDIAT (g Chla/L) 1.04 1.05 1.8 1.02 -1.8

So
ut

h 
Ar

m

NO3 (mg/L) 0.05 0.06 0.9 0.05 -1.8

TKN (mg/L) 0.22 0.23 1.0 0.22 -1.7

TN (mg/L) 0.28 0.28 1.0 0.27 -1.7

PO4 (mg/L) 0.02 0.02 1.5 0.02 -2.7

TP (mg/L) 0.04 0.04 1.5 0.04 -2.3

MDIAT (g Chla/L) 0.88 0.89 1.2 0.87 -1.2

* average concentration over the last day of the simulation 
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3.3 Flood Rainfall Event, February 1990

Model scenarios for February 1990 represent a substantially ‘wetter’ period (compared to the May 
2003 rainfall period) with considerable freshwater contribution from river and local catchments.  The 
large rainfall event and associated flood flow conditions that occurred at the start of February 
correspond to a significant decrease to salinity at Railway Bridge between the 4 February and 15
February as shown in Figure 3-8. 

Figure 3-8 Salinity Concentration at Railway Bridge, South Arm (February 1990)

As summarised in Table 2-1, the existing (base case) and future discharge scenarios (without KIWS) 
and (with KIWS and reject stream operational) under February 1990 wet weather conditions are 
represented by Scenarios 4, Scenario 5 and Scenario 6 respectively.

Overall, model results for nutrients show a spike in concentration prior to floodwaters entering the 
South Arm of the Hunter River.  Following the initial concentration spike, which is related to nutrient 
contribution from upstream catchment runoff sources, results show a gradual decrease in nutrient 
concentration within the main river channel associated with turbulent mixing and dilution caused by 
increased advection and net downstream transport of freshwater toward the discharge location.  
Following the high flow event, the influence of downstream tidal conditions were re-established as 
diurnal variation in water quality associated with tidal mixing processes during flood and ebb tides.
Timeseries results for water quality constituents predicted at Railway Bridge are discussed further 
below.

TP results (refer Figure 3-9) show higher concentrations were predicted under Scenario 5 (without 
KIWS) discharge conditions, and lower concentrations for Scenario 6 (with KIWS operational) relative 
to the base case (i.e. Scenario 4).  For all model scenarios, TP concentration was predicted to 
increase on the 3 February as a result of local contributing runoff from sources upstream of the 
discharge location. A maximum concentration of approximately 0.21 mg/L was predicted under
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Scenario 5 (without KIWS) discharge conditions.  For the remainder of the modelling period, however, 
TP concentrations typically varied between 0.05 mg/L and 0.12 mg/L under tidal dominated 
conditions.  TP concentrations under future discharge conditions without the proposed KIWS (i.e. 
Scenario 5) are consistently higher than concentrations predicted under existing (i.e. Scenario 4) and 
proposed KIWS (i.e. Scenario 6) discharge conditions.  Overall, the concentration of TP with the 
proposed KIWS was marginally higher than existing base case conditions but considerably less than 
Scenario 5 (refer to period between 7 February and 14 February), which corresponds to a period 
where the reject stream was operational and WWTW discharge volumes were greater.  However, 
during the period between 18 February and 4 March, TP concentrations for Scenario 6 (with KIWS 
operational) show lower concentrations relative to the baseline concentrations (i.e. Scenario 4) as a
result of lower discharge volumes from Shortland WWTW and the absence of reject stream inputs 
(refer Figure 2-3).

Similarly, PO4 concentrations (refer Figure 3-10) show a similar trend to TP predictions outlined 
above.  A common increase was predicted for all three model scenarios on 3 February where PO4 
concentration reached a maximum concentration of approximately 0.08 mg/L followed by a gradual 
decrease over the next 4 days.  Concentration spikes in PO4 were predicted under Scenario 5 
(without KIWS) discharge conditions, with maximum concentrations of between 0.11 mg/L to 
0.13mg/L.  Orthophosphate concentration predicted under Scenario 6 (with KIWS operational) reveal 
similar spikes although concentrations were typically 0.02 mg/L less than those predicted under 
Scenario 5 discharge conditions.  

TN results (refer Figure 3-11) show the variation between modelled scenarios to be relatively minor. 
A common spike occurring on the 3 February was predicted for all three scenarios with 
concentrations reaching approximately 1.6 mg/L.  For the remainder of the simulation, TN 
concentrations were considerably less and typically varied between 0.85 mg/L and 1.25 mg/L. The
difference in TN concentration between scenarios was less than 0.1 mg/L over the modelling period.

TKN concentrations (refer Figure 3-12) show a similar trend to TN predictions outlined above.  A 
spike in concentration of approximately 1.17 mg/L was predicted on the 3 February with 
concentration typically between 0.75 mg/L and 0.9 mg/L for the remainder of the modelling period. 
Overall, minor variation in TKN concentration was predicted between model scenarios. However, 
future discharge conditions without KIWS (i.e. Scenario 5) were predicted to result in higher 
concentrations relative to those predicted under existing (i.e. Scenario 4) and future discharge 
conditions with KIWS operational (i.e. Scenario 6).   

NO3 concentrations (refer Figure 3-13) show a maximum peak concentration of approximately 
0.42 mg/L predicted for Scenario 5 (without KIWS) between 3 and 4 February.  NO3 concentration
was predicted to increase gradually until the 8 February when diurnal variations caused by tidal 
exchange processes are re-established after the initial flood flow event.  For the duration of the 
modelling period, NO3 concentration predicted for Scenario 5 (without KIWS) were typically 
0.02 mg/L to 0.06 mg/L higher than the base case (i.e. Scenario 4).  During the model period, NO3 
concentration predicted for Scenario 6 (with KIWS operational) were less than Scenario 5 discharge 
conditions even under discharge conditions where the concentrated reject stream was operational 
(e.g. 7 to 13 February).  NO3 concentrations predicted for Scenario 6 during periods when the reject 
stream was not operational were predicted to be similar an in some cases less than that predicted 
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under existing discharge conditions (i.e. Scenario 4), which is clearly evident in the last 5 day of 
model results.  

The concentration of marine diatoms (refer Figure 3-14) did not vary considerably between scenarios.  
Sustained and rapid growth of marine diatoms was not predicted for any of the scenarios during the 
modelled period.  Differences predicted between model scenarios are considered negligible and 
sensitive to upstream flow conditions rather than discharge water quality at Railway Bridge.

The results of water quality modelling results after 31 days of continuous model simulation are 
summarised in Table 3-2.  The average constituent concentration over the last tidal cycle of the 
modelling period show minor variation between future and the base case scenarios, with no 
significant increase to nutrient concentrations under Scenario 5 (without KIWS) or Scenario 6 (with 
KIWS operational) discharge conditions.      

TN results show minimal change at reporting locations under base case and future discharge 
conditions.  The only noteworthy change was a 2% decrease at the Railway Bridge for Scenario 6 
(with KIWS operational).  For all other combinations of reporting location and future discharge 
scenarios there was less than 1% change relative to the base case (i.e. Scenario 4).

NO3 results for Scenario 6 (with KIWS operational) show a decrease (relative to existing discharge 
conditions) at South Arm and Railway Bridge of approximately 8% and 1.5% respectively.  For all 
other reporting locations and future model scenarios there was less than 1% change relative to the 
base case scenario.  TKN results also show minimal change between future and existing discharge 
scenarios.    

TP results show minor change at Railway Bridge with a decrease (relative to existing discharge 
conditions) of approximately 1.4% for Scenario 5 (without KIWS) and approximately 16% for Scenario 
6 (with KIWS operational).  Other notable changes include a relative decrease of approximately 1.5% 
within the North Arm under Scenario 6 discharge conditions.  For all other combinations of reporting 
location and future scenario there was less than 1% change relative to the base case scenario.

PO4 results show a minor change to concentration at Railway Bridge with decrease of approximately 
2% for Scenario 5 (without KIWS) and a more substantial change of approximately 21% for Scenario 
6 (with KIWS operational).  For all other combinations of reporting location and future scenario there 
was less than 1% change relative to the base case scenario.

Results for marine diatom concentration show that for all combination of reporting location and future 
scenario there was less than 1% change relative to the base case (i.e. Scenario 4).
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Figure 3-9 TP Concentration at Railway Bridge, South Arm (February 1990)

Figure 3-10 PO4 Concentration at Railway Bridge, South Arm (February 1990)
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Figure 3-11 TN Concentration at Railway Bridge, South Arm (February 1990)

Figure 3-12 TKN Concentration at Railway Bridge, South Arm (February 1990) 
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Figure 3-13 NO3 Concentration at Railway Bridge, South Arm (February 1990)

Figure 3-14 Marine diatoms at Railway Bridge, South Arm (February 1990)
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Table 3-2 Summary of Water Quality Results, February 1990

Location Parameter
Scenario

4
Scenario

5
Scenario

6

Average* Average* %
Difference Average* %

Difference
Se

co
nd

 B
en

d

NO3 (mg/L) 0.26 0.26 0.0 0.26 0.0

TKN (mg/L) 0.97 0.97 0.0 0.97 0.0

TN (mg/L) 1.22 1.22 0.0 1.22 0.0

PO4 (mg/L) 0.05 0.05 0.0 0.05 0.0

TP (mg/L) 0.07 0.07 0.0 0.07 0.0

MDIAT (g Chla/L) 1.91 1.91 0.0 1.92 0.1

Fi
rs

t B
en

d

NO3 (mg/L) 0.26 0.26 0.0 0.26 0.0

TKN (mg/L) 0.98 0.98 0.0 0.98 0.0

TN (mg/L) 1.24 1.24 0.0 1.24 0.0

PO4 (mg/L) 0.05 0.05 0.0 0.05 0.0

TP (mg/L) 0.07 0.07 0.0 0.07 0.0

MDIAT (g Chla/L) 1.70 1.70 0.0 1.70 0.1

H
ex

ha
m

NO3 (mg/L) 0.26 0.26 0.0 0.26 -0.2

TKN (mg/L) 0.99 0.99 0.0 0.99 0.0

TN (mg/L) 1.25 1.25 0.0 1.25 -0.1

PO4 (mg/L) 0.06 0.06 -0.1 0.06 -0.4

TP (mg/L) 0.08 0.08 0.0 0.08 -0.3

MDIAT (g Chla/L) 1.35 1.35 0.1 1.35 0.1

Ra
ilw

ay
 B

rid
ge

NO3 (mg/L) 0.18 0.18 -0.8 0.17 -8.3

TKN (mg/L) 0.77 0.77 0.0 0.77 -0.7

TN (mg/L) 0.96 0.96 -0.2 0.94 -2.2

PO4 (mg/L) 0.05 0.05 -2.0 0.04 -21.2

TP (mg/L) 0.07 0.07 -1.4 0.06 -16.0

MDIAT (g Chla/L) 0.81 0.81 0.0 0.81 0.2

N
or

th
 A

rm

NO3 (mg/L) 0.23 0.23 0.0 0.23 -0.6

TKN (mg/L) 0.90 0.90 0.0 0.90 -0.1

TN (mg/L) 1.13 1.13 0.0 1.13 -0.2

PO4 (mg/L) 0.05 0.05 -0.1 0.05 -1.5

TP (mg/L) 0.07 0.07 0.0 0.07 -1.2

MDIAT (g Chla/L) 1.01 1.01 0.1 1.01 0.0

So
ut

h 
Ar

m

NO3 (mg/L) 0.07 0.07 0.2 0.07 -1.5

TKN (mg/L) 0.71 0.71 0.0 0.71 -0.2

TN (mg/L) 0.79 0.79 0.0 0.79 -0.3

PO4 (mg/L) 0.02 0.02 0.5 0.02 -2.9

TP (mg/L) 0.04 0.04 0.5 0.04 -1.8

MDIAT (g Chla/L) 0.68 0.68 0.0 0.68 -0.2

* average concentration over the last day of the simulation
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4 CONCLUSIONS

Based on the results of scenario modelling undertaken to assess water quality conditions for the 
proposed KIWS, the following key points are noted for coastal rainfall wet weather scenarios:  

 The effect of the proposed KIWS (when operational) was a substantial decrease to nutrient 
concentrations (i.e. N and P) particularly in the vicinity of Railway Bridge.  Consequently, under
future discharge conditions without KIWS operational, nutrient concentrations were predicted to 
be considerably higher than the existing scenario;

 Orthophosphate results show the greatest change at Hexham with an increase of approximately
19% when the KIWS was not operational and corresponding decrease of approximately 13% 
when the KIWS was operational.  Closer to the discharge location, near Railway Bridge, 
orthophosphate concentration within the river was predicted to decrease by approximately 20% 
when the KIWS was operational; and

 Marine diatoms varied marginally for all model scenarios and reporting locations suggesting 
minimal impact from the proposed KIWS.

Overall, under coastal rainfall conditions, the affect of the proposed KIWS is clear, that is, nutrient 
concentrations are predicted to increase (relative to existing baseline concentrations) when the KIWS 
is not operational and decrease when the KIWS is operational.  When the KIWS is operational, 
nutrient concentration predicted at locations upstream and downstream of the discharge location also 
decrease relative to baseline (existing) conditions.

Based on results of scenario modelling undertaken to assess high flow conditions during February 
1990, the following key points are noted:

 For the majority of constituents modelled, an initial spike and gradual decrease was predicted at 
Railway Bridge.  The increase is considered to be attributed to contribution of nutrients from 
nearby upstream sources (i.e. localised catchment runoff).  The subsequent decrease to nutrient 
concentration is caused by advection of floodwaters that contribute significantly to mixing within 
downstream estuarine reaches near the discharge location;

 For the most part, minor changes to nutrient concentration (typically <2% relative to existing 
conditions) were predicted at the majority of reporting locations for the future model scenarios,
however, more substantial change to orthophosphate and Total Phosphorus were predicted at 
Railway Bridge in the vicinity of the point source discharge;

 Model results for Total Phosphorous, orthophosphate and nitrate show higher concentration near
the point source discharge location (i.e. Railway Bridge) when the KIWS was not operational.  
With the KIWS operational, the concentration of these constituents were somewhat higher than 
concentrations predicted under existing discharge conditions but in some cases substantially 
less than discharge conditions where the KIWS was not included;  

 Results for marine diatoms show no substantial variation at reporting locations suggesting 
minimal sensitivity to receiving water quality conditions as a result existing and future discharge 
scenarios.  The concentration and growth of marine diatoms is more likely to be associated with 
salinity variation caused by high flow conditions rather than changes in the nutrient status of the 
river. 
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Overall, under high flow conditions, model results indicate that the comparatively small discharge of 
high concentration reject water from the KIWS (compared to lower concentration discharges from 
Shortland WWTW and high volume river flows occurring under extreme wet weather conditions) 
would result in minor changes to receiving water quality within the Hunter River Estuary.  Under such 
high flow conditions, the contribution of freshwater from upstream rivers is expected to dilute potential 
water quality impacts near Railway Bridge as a result of Shortland WWTW and KIWS discharges.  
Receiving water quality under such high flow conditions would therefore be significantly influenced by
the contribution of freshwater and nutrients from upstream rivers and local contributing catchment
runoff.  
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1. Introduction 
1.1. Project Description 
Hunter Water Corporation (HWC) has undertaken a recycled water strategy study to identify 
potential water recycling opportunities in the Lower Hunter.  The focus of this strategy was to 
identify potential demands for recycled water that would either substitute current potable water 
consumption or either directly or indirectly augment potable water supplies.  Several large 
industrial operations in the Kooragang Island and Mayfield Industrial Areas have been identified as 
potential users of recycled water, to substitute the use of potable water for non-potable applications.   

HWC has subsequently commissioned work to develop the Kooragang Industrial Water Scheme 
(IWS), which would deliver recycled water for industrial use.  The infrastructure required to 
provide this scheme comprises: 

1) Upgrade of Shortland Waste Water Treatment Works (WWTW); 

2) Construction and operation of a 9 ML/day recycled water plant (RWP) (MF/RO plant) at the 
Steel River Eco Industrial Estate; 

3) Construction and operation of a new rising main between Newcastle 10 Wastewater Pumping 
Station (WWPS) and the Wallsend Storm Flow WWPS; 

4) Distribution of recycled water to customers via a new reticulation system; and 

5) Discharge of reject water into the Hunter River from the existing Shortland WWTW outfall 
located on the South Arm rail bridge during wet weather.  During dry weather, it is likely that 
the reject material will be transferred into the Burwood WWTW catchment and discharged via 
the deep ocean outfall. 

The assessment of impacts on terrestrial flora and fauna on the project involved an investigation of 
the site planned for the proposed recycled water plant and also along the route proposed for the 
new rising main.  For the purposes of this investigation the ‘study area’ refers to the land directly 
subject to these works as well as immediately adjacent areas within proximity to the works, which 
may be indirectly impacted by construction activities including naturally vegetated areas.  

1.2. Objectives 
This report documents the results of a flora and fauna assessment conducted by Sinclair Knight 
Merz to investigate the proposed pipeline routes, potential impacts on biodiversity and their 
significance associated with the Project. The specific objectives of this report are to: 

 Identify species, ecological communities and populations of local, regional, state and national 
conservation significance, and their habitats, which are known or considered likely to occur 
within lands affected by the proposal;  
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 Describe the biological environment of the study area in relation to flora and fauna; and 

 Assess the potential impacts of the pipeline route infrastructure on the ecological values of the 
study area. 

1.3. Legislation 
The information presented in the report is based on a review of available data and site 
investigations to assess the potential impacts of the proposal in relation to relevant State and 
Commonwealth environmental and threatened species legislation. Relevant legislation includes: 

 Environmental Planning and Assessment Act 1979; 

 Threatened Species Conservation Act 1995 (TSC Act); 

 Environment Protection and Biodiversity Conservation act 1999 (EPBC Act); and 

 The Fisheries Management Act 1994 (FM Act). 
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2. Preliminary Review 
2.1. Existing Environment 
The majority of the study area consists of modified and disturbed land which is devoid of remnant 
vegetation. This includes a cleared industrial and urban landscape, interspersed with maintained 
grass (parkland) areas and planted trees. Where small isolated fragments of remnant vegetation 
occur this is typically highly disturbed and dominated by weeds, albeit for natural riparian and 
estuarine vegetation which occurs along the fringes of the Hunter River, comprising coastal 
saltmarsh and mangrove vegetation in the area proposed for pipeline infrastructure. 

2.2. Biodiversity Databases 
A background review of government maintained databases and other sources of data in relation to 
known records of threatened species in the study area was conducted prior to the field investigation 
to identify potential target species. The data used in this review included the: 

 DECC Atlas of NSW Wildlife; 

 Database of the Royal Botanic Gardens PlantNET; 

 Records published in scientific journals, reports and general flora and fauna distribution texts; 

 Results of local environmental studies, and studies done to support various environmental 
impact assessments (e.g. SKM and PPK 2000); and 

 Other relevant databases including the National Herbarium, Department of Environment and 
Heritage (nationally threatened species, EPBC Act), and records published by the Hunter Bird 
Observers Club. 

All of the threatened flora and fauna species, endangered populations and ecological communities 
known to occur within the study locality have been tabulated.  This information was used in the 
preparation of lists of threatened species deemed potential inhabitants of the proposed pipeline 
routes and the treatment plant (i.e. potential subject species).   

2.3. Threatened Flora 
A total of 12 threatened flora species have been identified from a 10 kilometre radius of the 
proposal area (Table 1). A review of the habitat requirements of these species in relation to the 
areas to be impacted by the proposal suggest that at least one of these species, Zannichellia 
palustris may potentially occur in the study area in addition to Rutidosis heterogama which is 
known to occur in disturbed areas and therefore has a low potential of occurring in the study area. 
The remaining 11 species have either very marginal or have no habitat elements present in the 
works area and are therefore highly unlikely to occur. No further assessment has been conducted on 
these species. 
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 Table 1: Threatened Flora Species of the Study Locality.  

Threatened Flora 
Status Likely presence in study area 

Cwlth NSW   RoTAP 

Callistemon linearifolius - V 2RCi Very unlikely 
Cryptostylis hunteriana V V 3VC- Very unlikely 
Diuris praecox V V 2VC- Very unlikely 
Eucalyptus camfieldii  V V 2VCi Very unlikely 
Eucalyptus parramattensis subsp. decadens V V 2V Very unlikely 
Grevillea parviflora subsp. parviflora V V - Very unlikely 
Melaleuca biconvexa V V - Very unlikely 
Rhizanthella slateri  - V 3KC- Very unlikely 
Rulingia prostrata  E E 2ECi Very unlikely 
Rutidosis heterogama V V 2VCa Low potential to occur 
Syzygium paniculatum V V 3VCi Very unlikely 
Tetratheca juncea  V V 3VCa Very unlikely 
Zannichellia palustris - E 3R+ Potential to occur in wetland areas 

 

2.4. Endangered Ecological Communities  
A number of Endangered Ecological Communities (EECs) listed under the TSC Act which occur 
on coastal floodplains are present in the local area including Coastal Saltmarsh, Freshwater 
Wetlands, Swamp Oak Floodplain Forest, Swamp Sclerophyll Forest and River-flat Eucalypt 
Forest. The presence of these within the study area has been investigated as part of this study and is 
documented in the following chapter.  

2.5. Threatened Fauna 
A total of 56 threatened fauna species have previously been recorded from the greater Newcastle 
area (Table 2-5). An appraisal of the potential for these species to occur in the proposal area was 
conducted on the basis of review of the known habitat requirements. This review indicates that at 
least 9 of these species have marginal habitat elements present within the study area. This is 
associated with habitat along the fringes of the Hunter River. 

 Table 1-5: Threatened Fauna Species Recorded from the greater Newcastle area 
Species Status No. 

records  
in 
region 

Likely presence in study area 
TSC 
Act 

EPBC 
Act 

Giant Barred Frog (Mixophyes iteratus) E1 E 2 Very unlikely 
Green and Golden Bell Frog (Litoria 
aurea) E1 E 713 

Very unlikely 

Black-necked Stork (Ephippiorhynchus 
asiaticus) E1 E 187 

Very unlikely 

Painted Snipe (Rostratula benghalensis 
australis) 

E1 E 6 Potential habitat along parts of the Hunter River 
although not impacted by the proposal 

Bush Stone-curlew (Burhinus grallarius) E1 V 10 Very unlikely 
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Species Status No. 
records  
in 
region 

Likely presence in study area 
TSC 
Act 

EPBC 
Act 

Little Tern (Sterna albifrons) 
E1 E 299 

Potential habitat along parts of the Hunter River 
although not impacted by the proposal 

Swift Parrot (Lathamus discolour) E1 E 23 Very unlikely 
Regent Honeyeater (Xanthomyza 
phrygia) E1 E 10 

Very unlikely 

Wallum Froglet (Crinia tinnula) V  44 Very unlikely 

Magpie Goose (Anseranas semipalmata) V  77 Very unlikely 

Blue-billed Duck (Oxyura australis) V  11 Very unlikely 

Freckled Duck (Stictonetta naevosa) V  22 Very unlikely 
Australasian Bittern (Botaurus 
poiciloptilus) V  15 

Very unlikely 

Black Bittern (Ixobrychus flavicollis) V  11 Very unlikely 

Osprey (Pandion haliaetus) V  31 
Potential habitat along parts of the Hunter River 
although not impacted by the proposal 

Great Knot (Calidris tenuirostris) V  33 
Potential habitat along parts of the Hunter River 
although not impacted by the proposal 

Broad-billed Sandpiper (Limicola 
falcinellus) V  82 

Potential habitat along parts of the Hunter River 
although not impacted by the proposal 

Black-tailed Godwit (Limosa limosa) V  286 
Potential habitat along parts of the Hunter River 
although not impacted by the proposal 

Terek Sandpiper (Xenus cinereus) V  562 
Potential habitat along parts of the Hunter River 
although not impacted by the proposal 

Comb-crested Jacana (Irediparra 
gallinacean) V  27 

Very unlikely 

Sooty Oystercatcher (Haematopus 
fuliginosus) V  16 

Very unlikely 

Pied Oystercatcher (Haematopus 
longirostris) V  24 

Very unlikely 

Greater Sand-plover (Charadrius 
leschenaulti) V  13 

Potential habitat along parts of the Hunter River 
although not impacted by the proposal 

Lesser Sand-plover (Charadrius 
mongolus) V  354 

Potential habitat along parts of the Hunter River 
although not impacted by the proposal 

Wompoo Fruit-Dove (Ptilinopus 
magnificus) V  7 

Very unlikely 

Rose-crowned Fruit-Dove (Ptilinopus 
regina) V  3 

Very unlikely 

Superb Fruit-Dove (Ptilinopus superbus) V  4 Very unlikely 
Gang-gang Cockatoo (Callocephalon 
fimbriatum) V  11 

Very unlikely 

Glossy Black-Cockatoo 
(Calyptorhynchus lathami) V  46 

Very unlikely 

Turquoise Parrot (Neophema pulchella) V  11 Very unlikely 

Barking Owl (Ninox connivens) V  8 Very unlikely 

Powerful Owl (Ninox strenua) V  82 Very unlikely 

Grass Owl (Tyto capensis) V  4 Very unlikely 

Masked Owl (Tyto novaehollandiae) V  51 Very unlikely 

Sooty Owl (Tyto tenebricosa) V  10 Very unlikely 
Brown Treecreeper (Climacteris 
picumnus) V  41 

Very unlikely 

Speckled Warbler (Pyrrholaemus 
saggitatus) V  20 

Very unlikely 

Black-chinned Honeyeater (Melithreptus 
g.gularis) V  33 

Very unlikely 

Grey-crowned Babbler (Pomatostomus t. 
temporalis) V  94 

Very unlikely 

Diamond Firetail (Stagonopleura guttata) V  7 Very unlikely 

Spotted-tailed Quoll (Dasyurus V V 130 Very unlikely 
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Species Status No. 
records  
in 
region 

Likely presence in study area 
TSC 
Act 

EPBC 
Act 

maculatus) 
Brush-tailed Phascogale (Phascogale 
tapoatafa) V  58 

Very unlikely 

Koala (Phascolarctos cinereus) V  4010 Very unlikely 
Eastern Pygmy-possum (Cercartetus 
nanus) V  1 

Very unlikely 

Yellow-bellied Glider (Petaurus australis) V  12 Very unlikely 

Squirrel Glider (Petaurus norfolcensis) V  179 Very unlikely 
Long-nosed Potoroo (Potorous 
tridactylus) V  2 

Very unlikely 

Grey-headed Flying-fox (Pteropus 
poliocephalus) V V 123 

Very unlikely 

Yellow-bellied Sheathtail-bat 
(Saccolaimus flaviventris) V  10 

Very unlikely 

Eastern Freetail-bat (Mormopterus 
norfolkensis) V  44 

Very unlikely 

Large-eared Pied Bat (Chalinolobus 
dwyeri) V  8 

Very unlikely 

Eastern False Pipistrelle (Falsistrellus 
tasmaniensis) V  10 

Very unlikely 

Little Bentwing-bat (Miniopterus 
australis) V  782 

Very unlikely 

Eastern Bentwing-bat (Miniopterus 
schreibersii oceanensis) V  107 

Very unlikely 

Large-footed Myotis (Myotis adversus) V  27 Very unlikely 
Greater Broad-nosed Bat (Scoteanax 
rueppellii) V  55 

Very unlikely 
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3. Site Assessment 
An inspection of the proposed pipeline routes and any other associated infrastructure sites was 
conducted on 10 October 2008 to identify the extent and quality of any native vegetation, fauna 
habitats and species present. The survey aimed to identify the presence of listed threatened species 
or their habitat potentially impacted by the proposal in addition to any listed Endangered 
Ecological Communities as identified in section 2 of the report.  

3.1. Survey Method 
For the purposes of this assessment, the proposed pipeline routes were separated into discrete areas 
and the vegetation and fauna habitat values in each area described. This division included the 
following seven areas: 

Major Pipeline Route 
Area 1 Steel River Industrial Park 
Area 2 Stevenson Park 
Area 3 Tourle Street - Hunter River 
Area 4 Kooragang Island 
Wastewater Diversion 
Area 5 Sandgate Road  
Area 6 MacClure Reserve and Heaton Park 
Area 7 Blue Gum Road 
 
Flora 

A flora survey was conducted in each area concentrating on the lands within approximately 30 
metres either side of the proposed pipeline. The survey involved identification of the floristics and 
structure of the vegetation and the type and distribution of any remnant plant communities. Areas 
of remnant vegetation were assessed to determine the presence and extent of listed Endangered 
Ecological Communities known from the local area. Field surveys were conducted as traverses 
along the pipeline route with closer inspections of any areas of ecological significance. The 
condition of any vegetation within the study area was noted, including the extent of modification 
and weed invasion.  

Fauna 

Despite the presence of estuarine and freshwater wetland communities in the wider area, the 
majority of the proposed pipeline routes will traverse along cleared disturbed lands which are 
generally devoid of habitat value for threatened fauna species. As such a detailed investigation 
using the full range of survey techniques was not considered necessary. The field surveys were 
based on precautionary habitat assessment and the adoption of protective strategies for features 
deemed likely to be critical habitat for threatened fauna species known from the area. During the 
survey, all opportunistic sightings of fauna species were recorded. Searches were conducted for 
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threatened flora and fauna species listed under the TSC Act and EPBC Act (refer Section 2), as 
well as rare or significant plant species (Briggs and Leigh 1996).  

3.2. Results 

The vegetation communities identified in the general area are typical of those for estuarine areas of 
coastal floodplains. Remnant vegetation within the proposal area is limited to small areas of 
disturbed Coastal Saltmarsh and Swamp Sclerophyll Forest. Other vegetation types include weed 
dominated creeklines and maintained parkland with planted trees. Two different areas have been 
assessed comprising: the Recycled Water Treatment Plant and pipeline infrastructure between Steel 
River Industrial Park and Kooragang Island and Pipeline infrastructure between Sandgate Road, 
Wallsend and Blue Gum Road, Jesmond (Figure 1). 
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 Steel River Industrial Area to Kooragang Island 
Area 1: Steel River Industrial Area 
The proposed pipeline and IWP starts on the former BHP Billiton site comprising cleared land with 
a sparse to moderate cover of exotic shrubs and grasses (refer Plate 1). This area is highly disturbed 
from past landuse activities and more current disturbances from vehicles and rubbish dumping. 
Vegetation in this area varies from relatively dense patches of exotic shrubs to a sparse cover of 
exotic ground covers. Some native species are present in low abundance. Dominant flora species 
comprise Scarlet Pimpernel (Anagallis arvensis), Creeping Monkey flower (Mimulus repens), 
Galena (Galenia pubescens), Rhodes Grass (Chloris gayana), Hexham Scent (Melilotus indicus), 
Bitou Bush (Chrysanthemoides monilifera subsp. rotundata), Fireweed (Senecio 
madagascariensis) and Golden Wreath Wattle (Acacia saligna). Golden Wreath Wattle, indigenous 
to Western Australia is a weed on the east coast, is particularly abundant in the area.  

Several depressions mostly created from vehicle movements are present and contained water 
during the field inspection (refer Plate 2) some of these exhibited high salt concentrations. These 
areas support a low-moderate abundance of semi-aquatic species including Bolboschoenus 
caldwellii (native) and Cyperus eragrostis (exotic) and provide  low quality frog habitat suited to 
only disturbance tolerant species, such as the Spotted Marsh Frog (Limnodynastes tasmaniensis) 
and Striped Marsh Frog (L.peroni) both of which were identified in the survey. Habitat within this 
site is sub-optimal for the endangered Green and Golden Bell Frog (Litoria aurea) and the species 
is not expected. Several common bird species were also recorded consisting of species adapted to 
modified habitats such as the Magpie (Gymnorhina tibicen), Magpie-lark (Grallina cyanoleuca), 
Welcome Swallow (Hirundo neoxena) and Golden-headed Cisticola (Cisticola exilis). Tracks of 
foxes (Vulpes vulpes) and dogs (Canis familaris) were observed in soft mud.  

The pipeline continues east through the Steel River Industrial area towards Tourle Street and is 
restricted to cleared road easements.  This area supports no or very limited habitat for threatened 
flora species and no EECs are present in this area. There will be no direct impacts on high quality 
fauna habitat given that all infrastructure would be located in cleared lands. There is a requirement 
to manage indirect impacts as discussed in the recommendations section of this report. 
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Plate 1. Former BHP Billiton site. Plate 2. Puddled water on the former BHP Billiton 

site. 

 

Area 2: Stevenson Park 
A small off-take traverses through Stevenson Park to the south of the main proposed pipeline route, 
before crossing Maitland Road where this section of the proposed pipeline ends. Vegetation in 
Stevenson Park comprises maintained grass (mown parkland) with planted trees (refer Plate 3) 
which include Broad-leaved Paperbark (Melaleuca quinquenervia), Swamp Mahogany (Eucalyptus 
robusta), River Oak (Casuarina cunninghamiana), Weeping Willow (Salix babylonica) and Brown 
Plum-pine (Podocarpus elatus). The proposed pipeline will avoid the majority of these planted 
trees however 1-2 Weeping willow trees (an exotic species) will be removed. There is a planted 
row of vegetation on the south-western side of Maitland Road, where this section of pipeline 
finishes. Planted trees in this area include Sweet Pittosporum (Pittosporum undulatum), Coastal 
Myall (Acacia binervia) and several Eucalyptus spp.  

Fauna habitat in this area is restricted to mown parkland with no shrub or ground cover. Several 
common bird species were noted included Magpie, Magpie-Lark and Figbird (Specotheres viridis) 
No hollow-bearing trees are present in this area and there will be no direct impacts on high quality 
fauna habitat given that all infrastructure would be located in cleared lands. Although this area 
supports no habitat for threatened flora species and no EECs are present in this area.  

Area 3: Tourle Street - Hunter River 
From Steel River Industrial Park the proposed pipeline route adjoins Tourle Street before crossing 
the Hunter River. A recently cleared Telstra cable easement is present within the DELTA EMD 
plant site and there is an area of regenerating Spotted Gums (Corymbia maculata) in this area (refer 
Plate 4). The pipeline proposed to be situated between the DELTA EMD Plant and Tourle Street. 
This area supports moderately mature Broad-leaved Paperbarks, Swamp Mahogany and Swamp 
Oaks (Casuarina glauca) which appear to be planted, with a dense understorey of Lantana camara 
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(refer Plate 5). This vegetation has affinities to the EEC Swamp Sclerophyll Forest on Coastal 
Floodplains. 

There was a significant amount of water in the Tourle Street road easement on the day of the field 
inspection which enters several stormwater drains along the edge of the road. The presence of 
aquatic flora species including Cumbungii (Typha orientalis), Bolboschoenus caldwellii and 
Isolepis inundata along the edge of the road suggests this area is regularly inundated.  Given the 
proximity to Tourle Street and density of traffic, the vegetation in this location supports very 
limited resources and overall low quality habitat for fauna.  No fauna was observed during the 
survey and only disturbance tolerant species would occur which would include a low diversity of 
common urban dwelling bird, frog and reptile species.  

Plate 3. Stevenson Park. Plate 4. Telstra easement showing regenerating 

Spotted Gums to the right of picture. 

 

Directional bore drilling will be used for the proposed pipeline across the Hunter River. The 
northern side of the Hunter River supports Mangrove vegetation and disturbed areas of Coastal 
Saltmarsh on the landward side (refer Plate 6). These areas support a mix of exotic and native 
species including several characteristic species listed under the Final Determination for the EEC 
Coastal Saltmarsh. Exotic species include Sharp Rush (Juncus acutus) and Pennywort (Hydrocotyle 
bonariensis), and native species include Saltwater Couch (Sporobolus virginicus), Sea Rush 
(Juncus kraussii), Common Reed (Phragmites australis), Samphire (Sarcocornia quinqueflora 
subsp. quinqueflora) and Seablite (Suaeda australis).  

There are two disturbed EECs present in this area comprising areas of Swamp Sclerophyll Forest 
along the edge of Tourle Street and Coastal Saltmarsh on the northern side of the Hunter River. The 
intention is to avoid impacting on the identified areas of saltmarsh and mangrove by utilising 
cleared and disturbed land.  
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Tidal areas along the fringes of the Hunter River provide marginal and low-quality habitat for 
wader birds which may include a number of threatened and migratory species as listed in Table 2. 
However as the proposal will not directly or indirectly impact on these potential habitat areas no 
further assessment as to the significance of impacts on threatened wader species is required.  

Remaining areas of habitat along the northern side of the Hunter River comprises modified lands 
dominated by low weeds and is of limited habitat value for fauna.  No hollow-bearing trees are 
present in this area and there will be no direct impacts on high quality fauna habitat, although there 
will potentially be some impacts to low quality fauna habitats along the edge of Tourle Street and 
disturbed Saltmarsh area on the northern side of the Hunter River.  

 
Plate 5. Vegetation adjacent to Tourle Street. 

 
Plate 6. Northern side of the Hunter River showing 

Saltmarsh vegetation to the right and the raised access 

trail to the left of picture.  

Area 4: Kooragang Island Industrial Area 
From the directional bore drilling the proposed pipeline crosses Tourle Street and traverses through 
the existing works compound as part of the Tourle Street bridge upgrade (refer Plate 5), and then 
continues along Cormorant Road within the road easement. In this area the proposed pipeline is 
restricted to cleared easement areas along Cormorant Road and Heron Road, however there are 
areas of high quality Mangrove and Saltmarsh vegetation adjacent to the proposed pipeline 
location. 
 
There will be no direct impacts on high quality habitat for native flora and fauna species given that 
all infrastructure would be located in cleared easements and other disturbed lands. In some areas 
high quality Mangrove and Saltmarsh are present particularly adjacent to the existing works 
compound, therefore there is a requirement to manage potential indirect impacts to these areas as 
discussed in the recommendations section of this report. 
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Plate 7. The RTA compound area. Plate 8. Cleared road easement along Cormorant 

Road on Kooragang Island. 

Sandgate Road to Blue Gum Road 
Area 5: Sandgate Road 
This proposed pipeline route starts from the Wallsend Storm Flow (SSWAS151) where it is located 
within an easement on industrial land adjacent to Sandgate Road. A creekline adjacent to the 
easement supports a diversity of exotic trees, shrubs and groundcovers (refer Plate 9). The proposal 
area is devoid of any significant vegetation (refer Plate 10), however the adjacent creekline is 
dominated by Weeping Willows, Camphor Laurel (Cinnamonum camphora), African Olive (Olea 
europaea subsp. cuspidata) and a diversity of herbs and grasses including Kikuyu (Pennisetum 
clandestinum), Pennywort, Fennel (Foeniculum vulgare) and Cobbler’s Peg (Bidens pilosa). 

From the Sandgate Road the proposed pipeline crosses Sandgate Road and traverses through a park 
area around residential dwellings on Dennis Place before reaching the walking/bicycle path. The 
pipeline is located on the southern side of the walking/bicycle path until it reaches the concrete 
stormwater channel (Dark Creek) which it follows through MacClure Reserve and Heaton Park 
(Area 6). The vegetation adjacent to the walking/bicycle path comprises maintained grass with 
spaced planted trees. No tree removal is likely to be required in this area.  

There will be no direct impacts on high quality habitat for native flora and fauna species in this area 
given that all infrastructure would be located in cleared easements and other disturbed lands. The 
proposed pipeline is located directly adjacent to riparian areas which drain into Hexham Swamp 
and therefore there is a requirement to manage potential indirect impacts to these areas from 
sedimentation and nutrient runoff as discussed in the recommendations section of this report. 
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Plate 9. Creek adjacent to proposed pipeline 

route off Sandgate Road. 

Plate 10. Easement area where pipeline is 

proposed, showing creek area to right. 

 

Area 6: MacClure Reserve – Heaton Park 
The pipeline follows the edge of the concrete stormwater channel through to Blue Gum Road. The 
proposed pipeline crosses a vegetated drainage line (refer Plate 11) which adjoins the concrete 
stormwater channel, dark Creek a tributary of Ironbark Creek before entering MacClure Reserve. 
This area supports a mix of native aquatic species and exotic weeds including Cumbungii, 
Knotweeds (Persicaria spp.), Large-leaved Privet (Ligustrum lucidum), Camphor Laurel, Green 
Cestrum (Cestrum parqui) and Crofton Weed (Ageratina adenophora) (refer Plate 12). This area 
of riparian vegetation is highly disturbed being dominated by exotic species, supporting no 
significant habitat for native flora and fauna species. 

The proposed pipeline continues to follow along the edge of Dark Creek through MacClure Park, 
across Fraser Street and into Heaton Park. This area is devoid of significant vegetation supporting 
maintained grass except for several relatively mature Broad-leaved Paperbarks (refer Plate 13). 
Removal of these trees on one side of the concrete stormwater channel will require removal. 

There will be no direct impacts on high quality habitat for native flora and fauna species in this area 
given that all infrastructure would be located in cleared easements and other disturbed lands. The 
proposed pipeline is located directly adjacent to Dark Creek which drains into Ironbark Creek and 
Hexham Swamp and therefore there is a requirement to manage potential indirect impacts to these 
areas from sedimentation and nutrient runoff as discussed in the recommendations section of this 
report. 
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Plate 11. Drainage line adjoining concrete 
stormwater channel (Dark Creek). 

Plate 12. Exotic dominated vegetation within 
the drainage line adjoining Dark Creek. 

Area 7: Heaton Park – Blue Gum Road 
From Heaton Park the proposed pipeline route crosses Dark Creek before crossing over Blue Gum 
Road into Newcastle No.10 (SSJES027) where the proposed pipeline terminates. The only 
vegetation in this area comprises planted Bangalay (Eucalyptus botryoides) trees surrounding 
Newcastle No.10. Several trees may be require removal to accommodate the pipeline infrastructure 
at Newcastle No.10 (refer Plate 14). The understorey comprises maintained Buffalo Grass 
(Stenotaphrum secundatum) and several lawn weed species. No hollow-bearing trees were recorded 
in this area. There will be no direct impacts on high quality habitat for native flora and fauna 
species in this area given that all infrastructure would be located in cleared easements and other 
disturbed lands.  
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Plate 13. Relatively mature Broad-leaved 
Ironbarks at Fraser Street. 

Plate 14. Planted Bangalay trees surrounding 
Newcastle No.10  

 

3.2.1. Endangered Ecological Communities 
Two EECs were recorded in the study area, these are listed in Table 3-2. The extent of these 
communities is restricted to several small isolated and disturbed areas of vegetation comprising: a 
thin strip of trees along the western edge of Tourle Street has affinities to Swamp Sclerophyll 
Forest; and areas of Coastal Saltmarsh on the northern bank of the Hunter River. 

 Table 3-2: Endangered Ecological Communities in the study area 
EEC Status Location and Condition 

EPBC Act TSC Act 

Coastal Saltmarsh in the NSW North 
Coast, Sydney Basin and South East 
Corner bioregions 

- EEC A thin strip of this EEC is present on the 
landward side of mangrove vegetation on 
the northern bank of the Hunter River. This 
area has a moderate condition supporting a 
high density of exotic species (Sharp Rush) 

Swamp Sclerophyll Forest in the 
NSW North Coast, Sydney Basin 
and South East Corner bioregions 

- EEC A thin strip of this EEC is present on the 
western side of Tourle Street on the 
southern side of the Hunter River. This area 
supports diagnostic canopy species for this 
EEC, with the trees being possibly planted 
and the understorey is dominated by thick 
growth of Lantana camara. This area has a 
low-moderate ecological condition. 
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3.2.2. Threatened Flora 
No threatened flora species were recorded during the field surveys. Based on the modified 
condition of the habitats within the works area it is considered unlikely that the project would 
negatively impact on a threatened flora species or potential habitat. While potential habitat exists 
for the threatened species Zannichellia palustris (i.e. estuarine wetland areas) possible indirect 
impacts on the potential habitat of this species can be adequately managed during construction. 

3.2.3. Introduced Flora 
Of the 105 flora species recorded along the proposal corridor (Appendix A), 72 of these are 
introduced species. Of these introduced species 6 are declared noxious species in the Newcastle 
local government area listed under the Noxious Weeds Act 1993 (NW Act), these are listed in 
Table 3-3. 

 Table 3-3: Noxious weed species present in the study area 

Species Prevalence on Site Noxious Class 
Bitou Bush 
Chrysanthemoides 
monilifera subsp. 
rotunda  

Present in vacant industrial lands at 
Steel River Industrial Park (Area 1). 

Class 4: The growth and spread of 
the plant must be controlled 
according to the measures specified 
in a management plan published by 
the local control authority and the 
plant may not be sold, propagated 
or knowingly distributed 

 

Crofton Weed 
Ageratina adenophora 

Present in disturbed riparian areas 
dominated by exotic vegetation, in 
(Areas 5 & 6) 

Green Cestrum 
Cestrum parquai 

Present in disturbed riparian areas 
dominated by exotic vegetation, in 
(Areas 5 & 6) 

Class 3: The plant must be fully and 
continuously suppressed and 
destroyed 

Lantana 
Lantana camara 

Main occurrence on the western 
side of Tourle Street (Area 3) 

Class 5: The requirements in the 
NW Act for a notifiable weed must 
be complied with 

Privet (Broad-leaf) 
Ligustrum lucidum 

Present in disturbed riparian areas 
dominated by exotic vegetation, in 
(Areas 5 & 6) 

Class 4: The growth and spread of 
the plant must be controlled 
according to the measures specified 
in a management plan published by 
the local control authority and the 
plant may not be sold, propagated 
or knowingly distributed 

 

Privet (Narrow-leaf) 
Ligustrum sinense 
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3.2.4. Threatened Fauna 
Habitat for fauna within the construction areas consist predominantly of cleared and modified land 
that includes open areas, vegetated road verges, parkland with planted trees. These habitats are 
characterised by isolated small patches of disturbed and modified habitat with little value for native 
fauna and dominated by urban dwelling species. Consequently no threatened fauna or potential 
habitat was identified. 

Green and Golden Bell Frog 
Targeted surveys were conducted for the nationally endangered Green and Golden Bell Frog 
(Litoria aurea) which is known from 21 locations on Kooragang Island (Hammer et al 2002).  
However neither the species nor potential habitat for this species was identified from the proposed 
works areas associated with project, and it is concluded that the proposal will not significantly 
impact on identified local populations of L.aurea.   

3.2.5. Migratory Birds 
Tidal areas along the fringes of the Hunter River provide marginal and low-quality habitat for 
wader birds which may include a number of threatened and migratory species as listed below.  

 Black-tailed Godwit   Grey-tailed Tattler 
 Terek Sandpiper   Wandering Tattler  
 Red-necked Stint   Ruddy Turnstone  
 Eastern Curlew   Ruff  
 Curlew Sandpiper   Pectoral Sandpiper 
 Common Sandpiper   Little Curlew  

The proposal will not directly or indirectly impact on potential habitat for these species. Potential 
habitat identified near Tourle Street bridge will be avoided through the use of directional drilling. 
Indirect impacts are to be managed during construction. 

3.3. Summary 
Most areas of remnant vegetation have been highly modified and support a high abundance of 
invasive weed species.  The features of conservation value recorded within proximity to the 
proposed works areas is provided below.  

 Table 2 Summary of ecologically significant features 
Threatened 
Species/Communities/Habitats 

Status Area 

1 2 3 4 5 6 7 

Swamp Sclerophyll Forest EEC (EPBC Act; TSC Act)   √     

Coastal Saltmarsh EEC (TSC Act)   √ √    

Mangroves Protected (FM Act), Significant fauna 
habitat 

  √ √    

Isolated Trees Local significance  √   √  √ 
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4. Impact Assessment 
4.1. General Impacts 

The proposed infrastructure for the recycled water project comprises: 

 A recycled water treatment plant at the Steel River Industrial Area; 

 Pipeline infrastructure between the proposed recycled water plant and Kooragang Island 
Industrial Area; and 

 Pipeline infrastructure between the Wallsend Storm Flow and Newcastle No. 10 substation. 

The conservation value of remnant vegetation in the study area was considered in the initial 
planning phases of the project and the proposed pipeline was located to avoid impacts on native 
vegetation and fauna habitat. Therefore the majority of the proposed pipeline routes will traverse 
along residential property boundaries, easements, road verges, maintained parkland and vacant 
cleared lands such that there minimal clearing would be required.  

4.1.1. Industrial Water Treatment Plant 
The location of the proposed IWP site comprises a highly disturbed area in the Steel River 
Industrial area. This area supports a sparse vegetation cover dominated by exotic species. There 
will no significant impacts to any threatened species, populations or ecological communities from 
the proposed recycled water treatment plant. 

4.1.2. Pipelines 
The high conservation value of the Hunter estuary in particular the Kooragang Island wetlands was 
recognised in the preliminary investigations for this project. As such all proposed pipeline routes 
have been sited to avoid highly sensitive areas. The proposed pipelines mostly traverse urbanised 
areas, open parklands, maintained roads and walking tracks, and utility easements.  

While minor impacts on vegetation may result from the proposed pipeline infrastructure, direct 
impacts would be limited to impacts on isolated trees or small stands of planted vegetation within 
predominantly cleared easements. Areas where there will potentially be impacts to native 
vegetation comprise: 

 Area 3 comprises a narrow linear strip of vegetation along the western edge of Tourle Street. 
Vegetation comprises several Broad-leaved Paperbark and Swamp Mahogany trees (which 
appear to be historically planted as roadside vegetation). These species and several of the 
understorey plants are associated with the listed EEC, ‘Swamp Sclerophyll Forest’. This area is 
highly disturbed, comprising a thin strip of vegetation with an understorey dominated by dense 
Lantana camara. Impacts on this vegetation will be limited to a traverse of the linear strip via 
the proposed pipeline comprising a 3-4 m clearance.  
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 Area 4 on the northern bank of the Hunter River there are areas of Coastal Saltmarsh (EEC) 
and Mangroves on the edge of the river. These areas of Coastal Saltmarsh are relatively 
disturbed supporting moderate-high densities of Sharp Rush (Juncus acutus) an invasive weed 
species. However these areas do support several native Saltmarsh species and provide potential 
habitat for listed migratory bird species. This area has been identified as high conservation 
value and directional drilling used sensitively to avoid direct impacts. Indirect impacts will be 
managed during construction. 

 Several areas support isolated trees in parks and easements, comprising planted native or 
exotic species. Isolated trees are present within or directly adjacent to the proposed pipeline are 
present in Stevenson Park, MacClure Reserve, Heaton Park and surrounding Newcastle No.10 
sub-station on Blue Gum Road. These areas do not constitute listed ecological communities 
and do not provide significant habitat for listed flora or fauna. 

4.2. Environmental Planning and Assessment Act, 1979 
Section 5A of the EP&A Act 1979 was amended by the Threatened Species Conservation Act 1995 
(TSC Act). Section 5A aims to improve the standard of consideration and protection afforded to 
threatened species, populations and communities, and their habitats in the planning process. The 
outcome of any threatened species assessment should be that development is undertaken in a 
manner that is sensitive to the natural environment and that appropriate measures are undertaken to 
minimise adverse effects on the environment, threatened species and threatened species habitats.   
 
The Threatened Species Conservation Amendment Act 2002 updates the previous eight-part test 
applied to determine whether an activity is likely to significantly affect threatened species, 
populations or ecological communities. The result is an amended ‘seven-part’ test, which is 
presented in Appendix A. A list of the threatened ecological communities subject to assessment 
under the guidelines of the TSC Act (7-part test) includes: 

 Swamp Sclerophyll Forest; and 

 Coastal Saltmarsh. 

There was no threatened flora or fauna species or potential habitat identified immediately in the 
works area which may be subjected to direct impacts. Indirect impacts on potential habitat have 
been identified and are to be managed during construction. The assessment for endangered 
ecological communities has concluded that the proposed development is unlikely to impose a 
‘significant impact’ on the identified endangered communities or their habitats as listed under the 
TSC Act, provided the recommendations of this report are adequately implemented. 

This conclusion is based on the premise that the proposed development will not significantly 
reduce the area of land currently occupied by Endangered Ecological Communities and threatened 
species in the local area. The high conservation value of remnant vegetation in the area has been 
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recognised and the proposed infrastructure associated with the project has been located where 
possible to minimise impacts on native vegetation including threatened flora, fauna and ecological 
communities.   

Green and Golden Bell Frog 
Targeted surveys were conducted for the nationally endangered Green and Golden Bell Frog 
(Litoria aurea) which is known from 21 locations on Kooragang Island (Hammer et al 2002).  
However neither the species nor potential habitat for this species was identified from the proposed 
works areas associated with project, and it is concluded that the proposal will not significantly 
impact on identified local populations of L.aurea.   

4.2.1. Key Thresholds 
Limited impacts on vegetation may result from the clearing activities required for the proposed 
pipeline infrastructure. From an ecological perspective the project will have very little impact to 
areas of Swamp Sclerophyll Forest and Coastal Saltmarsh in the study area. Measures to avoid 
impacts on EECs and potential threatened species habitat imposed by this development include: 

 Appropriate placement of pipeline infrastructure based on the identification of EEC areas from 
field investigations, through locating the proposed pipeline on cleared lands, and along 
existing easements; 

 Avoidance of impacts to the large pond area adjacent to the Hunter River within Steel River 
Industrial Area. 

 Mitigation measures enforced during the construction of the project, particularly where 
potential impacts on vegetation have been identified adjacent to works areas, to minimise 
indirect impacts to adjacent wetland, saltmarsh and mangrove areas, such as altered hydrology 
regimes, sedimentation and nitrification. 

 No areas of critical habitat will be impacted. 

These measures are combined to ensure that any impacts on EECs and habitat for threatened 
species would be very minimal and that no areas of high ecological conservation value will be 
impacted.  

4.3. Environment Protection and Biodiversity Conservation Act, 1999 
Hunter Water has a statutory responsibility to comply with the requirements and intent of the 
Commonwealth EPBC Act in relation to the protection and management of threatened species. This 
assessment deals specifically with the significance of impacts from the Proposal on national listed 
threatened species in addition to migratory species which are known to use the Hunter River 
estuary.  
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Green and Golden Bell Frog 
Targeted surveys were conducted for the nationally endangered Green and Golden Bell Frog 
(Litoria aurea) which is known from 21 locations on Kooragang Island (Hammer et al 2002).  
However neither the species nor potential habitat for this species was identified from the proposed 
works areas associated with project, and it is concluded that the proposal will not significantly 
impact on identified local populations of L.aurea.   

Migratory Birds 
A number of listed migratory bird species have been recorded from the Hunter River estuary as 
discussed in chapter 3. The proposal will not directly or indirectly impact on potential habitat for 
these species. Potential habitat identified near Tourle Street Bridge will be avoided through the use 
of directional drilling. Indirect impacts are to be managed during construction. 

Conclusions of the Assessment 
The assessment has been undertaken in accordance with the significant impact criteria for 
endangered and vulnerable species as outlined in the Significant Impact Guidelines relating to 
matters of national environmental significance (DEH 2006) to determine whether the proposal 
would have a significant impact on any of these species, and hence on a matter of national 
environmental significance. The assessment is provided in Appendix B. 

The assessment has concluded that the proposed development is unlikely to impose a ‘significant 
impact’ on local populations of national threatened species or their habitats as listed under the 
EPBC Act. 
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5. Avoidance and Mitigation Recommendations 
5.1. Avoidance 
Wherever possible design of the proposed IWP and pipelines should consider restricting vegetation 
clearance through the placement of the pipeline in highly modified and degraded landscapes. 
Additionally, efforts should be made to conserve and appropriately manage areas of EECs within 
and adjoining the works areas and/or restore areas of vegetation disturbed from the Proposal, to 
offset any potential associated impacts.  

5.2. Mitigation 
Recommended measures for the protection of flora and fauna during construction of the proposed 
pipeline infrastructure are provided below. This includes measures regarding the protection of 
natural vegetation and fauna habitat, water quality and drainage, minimising the spread of invasive 
weed species and protecting local fauna species.   

5.2.1. Natural Vegetation 
 The majority of the proposal corridor for pipeline infrastructure is limited to modified habitats 

or maintained grassland, where impacts would be very minimal.  Where the pipeline is 
established in open grass or modified land on the edges of remnant vegetation no heavy 
machinery should enter these areas; 

 Lopping and direct avoidance should always be used to protect tree cover where possible.  
Where the tree density is sufficiently high to preclude the machinery, consideration should be 
given to the use of smaller, more manoeuvrable equipment to minimise the width of the 
disturbance corridor and protect trees and shrubs.  Smaller equipment should be available 
during all stages of the construction and be utilised in all areas where a minimised disturbance 
width is required to preserve natural habitats; 

 Stockpile, storage and depot sites should be situated in cleared/disturbed areas, such as 
maintained grassland areas and industrial lands. 

5.2.2. Water Quality and Hydrology 
The preservation of water quality is an important construction issue which needs to be managed 
effectively. Areas adjacent to saltmarsh, mangrove and wetland habitats in particular need to be 
protected from sediment laden, high nutrient run-off as well as hydrocarbons and other pollutants 
associated with construction machinery.  

The hydrology regimes within the proposal area and adjacent areas need to be maintained 
following the construction of the proposed pipeline infrastructure to ensure associated impacts to 
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adjacent sensitive habitats are minimised. The following mitigation measures are required to 
minimise potential impacts to water quality and hydrology regimes: 

 Best-practice sediment and erosion controls would be adopted to prevent impacts to water 
quality and minimise run-off into adjacent ecologically sensitive areas where present;  

 Directional bore drilling across the Hunter River needs to be managed to ensure that hydrology 
regimes are not impacted. Where possible the existing ground levels should be maintained. 

 Appropriate measures to store and manage fuels and oils are to be adopted and spill 
containment equipment would be carried at all times.   

The proposal is not likely to create any significant impacts on water quality or hydrology, provided 
adequate mitigation measures are implemented. 

5.2.3. Introduced Species 
The use of the construction machinery and exposure of the ground surface could potentially result 
in increased spread of weeds, including noxious species.  Weed management practices need to be 
incorporated into the proposed construction activities for the pipeline infrastructure. All weed 
propagules present within the proposal area need to be removed and disposed of to ensure these are 
not spread along the proposal corridor or into adjacent habitats. Weed management strategies need 
to be identified in a Construction Management Plan for the Proposal so they can be effectively 
implemented.   

Introduced fauna is currently prevalent and abundant within the study corridor at present.  The 
construction would not be expected to increase populations or exacerbate the impacts of introduced 
fauna.   

5.2.4. Trenching 
Where trenches are used for laying pipelines these should be managed to prevent accidental fauna 
mortality.  Wherever possible, trenches should not be left open overnight.  Where trenches are left 
open overnight, inspections of the trench should be conducted in the morning for captured fauna.  
All fauna captured should be removed and released in adjacent natural habitats.  If possible, 
trenches should be dug with shallow sloping ends to allow natural fauna escape.  Prior to the filling 
of trenches a final inspection for captured fauna should be conducted. 

5.2.5. Induction of construction personnel 
Construction personnel should be aware of the importance of protected vegetation in the area, 
particularly the mangroves and coastal saltmarsh in proximity to the Hunter River. All construction 
personnel should be inducted to the study corridor and be aware of their environmental 
responsibilities, including the preservation of vegetation. 
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6. Conclusions 
The information presented in this report has utilised field investigations and a review of available 
data to assess the potential impacts of the proposed Kooragang Industrial Water Plant in relation to 
relevant environmental and threatened species legislation.  

The assessment has concluded that the proposed IWP is unlikely to impose a ‘significant impact’ 
on local populations of threatened species, endangered communities or their habitats as listed under 
the EPBC Act and TSC Act, provided the recommendations of this report are adequately 
implemented. 

This conclusion is based on the fact that the proposed development will not impact ecologically 
sensitive wetland and estuarine habitats on Kooragang Island. The high conservation value of 
Kooragang Island wetlands has been recognised and in all cases the proposed pipeline 
infrastructure associated with the project has been located to avoid impacts on these ecological 
sensitive habitats.   
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Appendix A Assessment of Significance (EP&A 
Act 1979) 

Swamp Sclerophyll Forest 
(a) in the case of a threatened species, whether the action proposed is likely to 
have an adverse effect on the life cycle of the species such that a viable local population of 
the species is likely to be placed at risk of extinction, 

Not Applicable 

(b) in the case of an endangered population, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species that constitutes the endangered 
population such that a viable local population of the species is likely to be placed at risk of 
extinction, 

Not Applicable 

(c) in the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or, 

(ii) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction, 

 

The proposal will impact up to 0.2 ha of Swamp Sclerophyll Forest based on the removal of this 
whole patch of vegetation. It is unlikely the whole patch will be removed and placement of the 
pipeline will ensure vegetation removal is minimised. This area of Swamp Sclerophyll Forest has 
possibly been planted and is highly disturbed from weed invasion in the understorey. Current 
disturbance regimes within Swamp Sclerophyll Forest mainly comprise weed invasion and edge 
effects. This area supports a moderate-high abundance of Lantana camara. Any tree removal 
within this area will be offset through the restoration of any areas disturbed by the Proposal. This 
EEC is relatively widespread to the north of the study area on the Tomago Sandbeds and Tilligerry 
Peninsula. 

Considering the small area of this community potentially be removed and the highly modified 
nature of this area, and the relatively widespread occurrence of this community in the local area to 
the north of the study area the local occurrence of the community is not at risk of extinction. 
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(d) in relation to the habitat of a threatened species, population or ecological 
community: 

(i) the extent to which habitat is likely to be removed or modified as a result of 
the action proposed,  

(ii) whether an area of habitat is likely to become fragmented or isolated from 
other areas of habitat as a result of the proposed action, and 

(iii) the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population, or ecological 
community in the locality, 

 

The proposal will impact up to 0.2 ha of Swamp Sclerophyll Forest based on the removal of this 
whole patch of vegetation. It is unlikely the whole patch will be removed and placement of the 
pipeline will ensure vegetation removal is minimised.  

The area of Swamp Sclerophyll Forest in the study area comprises a thin strip isolated from other 
significant areas of vegetation. Potential impacts from the proposal will be along the edge of the 
patch and the patch will not be dissected from the Proposal. Therefore vegetation will not be 
further fragmented or isolated as a result of the proposal. 

The proposal may to contribute to further invasion of Lantana camara, however mitigation 
measures will be implemented to ensure weed propagules are not spread and disturbed areas are 
restored with native plantings following the construction. It is envisaged that the majority of this 
community retained adjacent to the proposal will retain most of the current disturbance regimes. 

This area of Swamp Sclerophyll Forest has possibly been planted and is highly disturbed from 
weed invasion in the understorey. Current disturbance regimes within Swamp Sclerophyll Forest 
mainly comprise weed invasion and edge effects. This area supports a moderate-high abundance of 
Lantana camara. This area is unlikely to be of high importance to the long term survival of this 
community considering the above. 

(e) whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly) 

No critical habitat for these species has been declared by the Scientific Committee. 

(f) whether the action proposed is consistent with the objectives or actions of a 
recovery plan or threat abatement plan, 

No specific recovery plans or threat abatement plans are relevant to this community.  
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(g) whether the action proposed constitutes or is part of a key threatening process 
or is likely to result in the operation of, or increase the impact of, a key threatening process. 

The proposed development has potential to exacerbate the following key threatening processes: 

 Clearing of native vegetation. 

 Loss of hollow-bearing trees.  

 Invasion, establishment and spread of Lantana camara.  

 Invasion and establishment of exotic vines and scramblers.  

 Invasion of native plant communities by exotic perennial grasses. 

 Removal of dead wood and dead trees. 

Coastal Saltmarsh 
 (a) in the case of a threatened species, whether the action proposed is likely to 
have an adverse effect on the life cycle of the species such that a viable local population of 
the species is likely to be placed at risk of extinction, 

Not Applicable 

(b) in the case of an endangered population, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species that constitutes the endangered 
population such that a viable local population of the species is likely to be placed at risk of 
extinction, 

Not Applicable 

(c) in the case of an endangered ecological community or critically endangered 
ecological community, whether the action proposed: 

(iii) is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, or, 

(iv) is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction, 

 

A very small area of Coastal saltmarsh will be potentially directly impacted from the proposed 
pipeline infrastructure. This area of Coastal Saltmarsh is disturbed from weed invasion and the 
construction of a raised trail. The placement of the pipeline will ensure that impacts to this 
community are minimised with the raised trail being utilised for the majority of the proposal area.  

The proposal may contribute to further weed infestations within adjacent areas of Saltmarsh such as 
Sharp Rush (Juncus acutus) which is present in the proposal area. The proposal may alter the 
current hydrological regime considering that directional bore drilling is being used to cross the 
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Hunter River. However, impacts to hydrological regime within the remaining areas of saltmarsh 
will be minimised through the implementation of strict development controls during construction.  

To minimise indirect impacts during construction, strict development controls will be implemented 
including best practice sediment and erosion controls, temporary fencing to protect adjacent 
vegetation, and all construction materials should be contained within the proposal area.  

Considering the small area of this community potentially impacted, large areas of this community 
in the Hunter River estuary and within Port Stephens to north and lake Macquarie to the south the 
local occurrence of this community is unlikely to be placed at risk 

(d) in relation to the habitat of a threatened species, population or ecological 
community: 

(i) the extent to which habitat is likely to be removed or modified as a result of 
the action proposed,  

(ii) whether an area of habitat is likely to become fragmented or isolated from 
other areas of habitat as a result of the proposed action, and 

(iii) the importance of the habitat to be removed, modified, fragmented or 
isolated to the long-term survival of the species, population, or ecological 
community in the locality, 

 
A very small area of Coastal saltmarsh will be potentially directly impacted from the proposed 
pipeline infrastructure. This area of Coastal Saltmarsh is disturbed from weed invasion and the 
construction of a raised trail. The placement of the pipeline will ensure that impacts to this 
community are minimised with the raised trail being utilised for the majority of the proposal area.  

The proposal will not fragment any area of saltmarsh into two or more patches. Vegetation will 
only be potentially impacted on the edge of this area of Coastal Saltmarsh extending west from the 
existing Tourle Street bridge. 

Considering the disturbed nature of this community in the study area and the large area of higher 
quality coastal saltmarsh nearby on Kooragang Island, this area is unlikely to be important in terms 
of the long-term survival of the community. 

 (e) whether the action proposed is likely to have an adverse effect on critical 
habitat (either directly or indirectly) 

No critical habitat for these species has been declared by the Scientific Committee. 

(f) whether the action proposed is consistent with the objectives or actions of a 
recovery plan or threat abatement plan, 

No specific recovery plans or threat abatement plans are relevant to this community.  

(g) whether the action proposed constitutes or is part of a key threatening process 
or is likely to result in the operation of, or increase the impact of, a key threatening process. 
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The proposed development has potential to exacerbate the following key threatening processes: 

 Clearing of native vegetation. 

 Loss of hollow-bearing trees.  

 Invasion, establishment and spread of Lantana camara.  

 Invasion and establishment of exotic vines and scramblers.  

 Invasion of native plant communities by exotic perennial grasses. 

 Removal of dead wood and dead trees. 
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Appendix B Assessment of Significance on MNES 
(EPBC Act) 

B.1 Green and Golden Bell Frog 

1. Lead to a long-term decrease in the size of an important population of a species. 

Targeted surveys were conducted for the nationally endangered Green and Golden Bell Frog 
(Litoria aurea) which is known from 21 locations on Kooragang Island (Hammer et al 2002).  
However neither the species nor potential habitat for this species was identified from the proposed 
works areas associated with project. Such habitats comprise very limited standing water, restricted 
to a few small brackish soaks on the proposed new plant site.  

Pyke and White (1996) examined sites in NSW, where Green and Golden Bell Frogs are known to 
have been present, and compared the habitat at sites where breeding was identified with that at 
locations where breeding was not identified. Sites which supported breeding populations were 
found to contain water bodies which were still, shallow, ephemeral, unpolluted, unshaded, with 
aquatic plants and free of Mosquitofish and other predatory fish, with terrestrial habitats that 
consisted of grassy areas and vegetation no higher than woodlands, and a range of diurnal shelter 
sites. Breeding occurred in a significantly higher proportion of sites with ephemeral (temporary) 
ponds, rather than sites with fluctuating or permanent ponds, and where predatory fish were absent. 

The results of the field survey of the proposed works area concluded that suitable habitat such as 
that described by Pyke and White (1996) does not occur in the project area. 

2. Reduce the area of occupancy of an important population 

The results of the field survey of the proposed works area concluded that suitable habitat such as 
for this species does not occur in the project area. 

3. Will the action adversely affect habitat critical to the survival of the species? 

There is no critical habitat for this species within the proposed works area. 

4. Modify, remove, or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline. 

The results of the field survey of the proposed works area concluded that suitable habitat such as 
for this species does not occur in the project area. 
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5. Result in invasive species that are harmful to a vulnerable species becoming established in the 
threatened species habitat. 

The results of the field survey of the proposed works area concluded that suitable habitat such as 
for this species does not occur in the project area. 

6. Interferes substantially with the recovery of the species 

Not expected, given that the works areas do not contain suitable habitat. 

B.2 Migratory species 
An action will require approval if the action has, will have, or is likely to have a significant impact 
on a listed migratory species. Several listed migratory bird species have been recorded from the 
Hunter River estuary and may utilise tidal flats, salt marsh and mangrove habitat. 

 Black-tailed Godwit  Grey-tailed Tattler 
 Terek Sandpiper  Wandering Tattler 
 Red-necked Stint  Ruddy Turnstone 
 Eastern Curlew  Ruff 
 Curlew Sandpiper  Pectoral Sandpiper 
 Common Sandpiper  Little Curlew 

 
The EPBC Act Policy Statement 1.1 Significant Impact Guidelines (DEH 2006) were reviewed in 
assessing the significance of impacts from the proposal on migratory species. The guidelines 
indicate that an action is likely to have a significant impact on a migratory species if there is a real 
chance or possibility that it will: 

1. Substantially modify (including fragmenting, altering fire regimes, altering nutrient cycles 
or altering hydrological cycles), destroy or isolate an area of important habitat for a 
migratory species 

2. Result in an invasive species that is harmful to the migratory species becoming established 
in an area of important habitat for a migratory species; or 

3. Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an 
ecologically significant proportion of the population of a migratory species. 

The proposal will not directly or indirectly impact on potential habitat for these listed migratory 
species. Potential habitat identified near Tourle Street bridge will be avoided through the use of 
directional drilling. Indirect impacts are to be managed during construction. 
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Appendix C Flora Species List 
Classification/ Scientific name Recent Synonyms Common Name  

        

Conifers     

   PODOCARPACEAE    
    Podocarpus elatus  Brown Plum-pine  
        

Flowering Plants - Dicotyledons    

   AIZOACEAE    

    Galenia pubescens  Galenia i 
   APIACEAE    
    Foeniculum vulgare  Fennell i 

    Hydrocotyle bonariensis  Pennywort i 
   APOCYNACEAE    

    Gomphocarpus fruticosus  Narrow-leaved Cotton Bush i 
   ASTERACEAE    
    Ageratina adenophora Eupatorium adenophorum Crofton Weed i 

    Ambrosia spp.  Ragweed i 
    Artemisia verlotiorum  Mugwort i 

    Aster subulatus  Wild Aster i 
    Bidens pilosa  Cobblers Peg i 
    Chrysanthemoides monilifera subsp. rotundata Bitou Bush i 

    Cirsium vulgare  Spear Thistle i 
    Conyza spp.  Fleabane i 

    Cotula coronopifolia  Water Buttons  
    Delairea odorata Senecio mikanioides Cape Ivy i 
    Gnaphalium spp.  Cudweed i 

    Helianthus annuus  Common Sunflower i 
    Hypochoeris radicata  Flatweed i 
    Lactuca serriola  Prickly Lettuce i 

    Senecio madagascariensis  Fireweed i 
    Soliva sessilis  Bindyi i 

    Sonchus asper  Toothed Sow-thistle i 
    Sonchus oleraceus  Common Sow-thistle i 
    Tagetes minuta  Stinking Roger i 

    Taraxacum officinale  Dandelion i 
   CARYOPHYLLACEAE    

    Petrorhagia velutina  Pinks i 
    Silene gallica     
    Spurgularia marina  Saltspurry i 

   CASUARINACEAE    
    Casuarina cunninghamiana  River Oak  
    Casuarina glauca  Swamp Oak  

    Sarcocornia quinqueflora  Samphire  
    Suaeda australis  Seablite  

   CONVOLVULACEAE    
    Dichondra repens  Kidney Weed  
   CRASSULACEAE    
    Bryophyllum delagoense  Mother-of-millions i 
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Classification/ Scientific name Recent Synonyms Common Name  

    Ricinus communis  Castor Oil Plant i 

   FABACEAE    
    CAESALPINIOIDEAE    
    Senna pendula var. glabrata Cassia coluteoides, Cassia 

bicapsularis 
Cassia i 

    FABOIDEAE    
    Melilotus indicus  Hexham Scent i 
    Trifolium repens  White Clover i 

    Vicia sativa subsp. sativa  Common Vetch i 
    MIMOSOIDEAE    
    Acacia binervia  Coast Myall  

    Acacia irrorata  subsp. irrorata  Rough Green Wattle  
    Acacia longifolia  Sydney Golden Wattle  

    Acacia saligna  Golden-wreath Wattle i 
   FUMARIACEAE    
    Fumaria muralis  subsp. muralis  Wall Fumitory i 
   GENTIANACEAE    

    Centaurium erythraea  Common Centaury i 
   LAURACEAE    

    Cinnamomum camphora  Camphor Laurel i 
   LYTHRACEAE    
    Lythrum hyssopifolia  Hyssop Loosestrife  

   MALVACEAE    
    Modiola caroliniana  Red-flowered Mallow i 
   MYRSINACEAE    

    Anagallis arvensis  Pimpernell i 
   MYRTACEAE    

    Corymbia maculata Eucalyptus maculata Spotted Gum  
    Eucalyptus spp.    
    Eucalyptus botryoides  Bangalay  

    Eucalyptus robusta  Swamp Mahogany  
    Lophostemon confertus Tristania conferta Brush Box  

    Melaleuca armillaris  Coast Paperbark  
    Melaleuca quinquenervia  Broad-leaved Paperbark  
    Melaleuca styphelioides  Prickly Paperbark  

   OLEACEAE    
    Ligustrum lucidum  Large-leaf Privet i 

    Ligustrum sinense  Small-leaf Privet i 
    Olea europaea subsp. africana  African Olive i 
   PITTOSPORACEAE    

    Pittosporum revolutum  Yellow Pittosporum  
   PLANTAGINACEAE    
    Plantago lanceolata  Plantain i 

    Plantago major  Large Plantain i 
   POLYGONACEAE    

    Acetosa sagittata  Rambling Dock i 
   ROSACEAE    
    Salix babylonica  Weeping Willow i 

    Verbascum virgatum  Twiggy Mullein i 
   SOLANACEAE    

   VERBENACEAE    
    Lantana camara  Lantana i 
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Classification/ Scientific name Recent Synonyms Common Name  

    Verbena bonariensis  Purple Top i 

    Verbena rigidus  Creeping Verbena i 
        

Flowering Plants - Monocotyledons    

   ARACEAE    
    Colocasia esculenta  Taro i 
   CYPERACEAE    

    Bolboschoenus caldwellii Scirpus caldwellii Caldwells Club-rush  
    Cyperus congestus   i 

    Cyperus eragrostis  Umbrella Sedge i 
    Isolepis cernua Scirpus cernuus Nodding Club-rush  
    Isolepis prolifera Scirpus prolifer Club-rush i 

   JUNCACEAE    
    Juncus acutus  Spiny Rush i 
    Juncus bufonius  Toad Rush i 

    Juncus kraussii  subsp. australiensis Juncus maritimus var. 
australiensis 

Saltmarsh Rush  

   POACEAE    
    Arundo donax  Giant Reed i 

    Avena fatua  Common Oat i 
    Axonopus affinis  Carpet Grass i 

    Bothriochloa macra  Red-leg Grass  
    Briza maxima  Quaking Grass i 
    Briza minor  Shivery Grass i 

    Briza subaristata   i 
    Bromus catharticus Bromus uniloides Prarie Grass i 

    Chloris gayana  Rhodes Grass i 
    Ehrharta erecta  Panic Veldtgrass i 
    Eragrostis curvula  African Lovegrass i 

    Ischaemum australe var. australe  Ischaemum  
    Lachnagrostis filiformis Agrostis avenacea Blown Grass  

    Lolium  spp. (hybrid swarm)  Rye Grass i 
    Melinis repens Rhynchelytrum repens Red Natal Grass i 
    Panicum maximum  var. maximum Guinea Grass i 

    Paspalum dilatatum  Paspalum i 
    Paspalum urvillei  Vasey Grass i 
    Paspalum vaginatum Paspalum distichum Salt-water Couch  

    Pennisetum clandestinum  Kikuyu i 
    Phalaris aquatica  Canary Grass  

    Phragmites australis  Common Reed  
    Phyllostachys aurea  Fishpole Bamboo i 
    Polypogon monspeliensis  Annual Beardgrass  

    Sporobolus africanus Sporobolus indicus  var. capensis Parramatta Grass i 
    Sporobolus virginicus var. minor  Saltmarsh Couch  

    Stenotaphrum secundatum  Buffalo Grass i 
   TYPHACEAE    
    Typha orientalis  Broad-leaf Cumbungi  

TOTALS     
    Total Flora Species  105  

    Total Number of Families  29  
    Total Monocotyledons  36  
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Classification/ Scientific name Recent Synonyms Common Name  

    Total Dicotyledons  69  

    Total Conifer & Cycad Species  1  
    Total Exotic Species  72  
ABBREVIATIONS:    
i = introduced (i.e. not indigenous to Australia)   
n = native Australian species not considered to be indigenous to the site  
c = cultivated (i.e. planted on the site)    
t = listed as a threatened species under State and/or Commonwealth legislation  
spp. = several species of the one genus (sometimes occurring as a hybrid swarm)  
sp. = unidentified species4    
sp. aff. = unidentified species with characteristics similar to the indicated species or genus3  
? = unconfirmed species4    
var. = variety    
subsp. = subspecies    
cv. = cultivar (i.e. a anthropogenic form of the species)   
agg. = an aggregate of several yet to be defined species   
NOTES:     
1. Recent 'synonyms' include misapplied names.   
2. A sample flora assemblage obtained from a short term survey, such as the present one, cannot be considered to be  
    comprehensive, but rather indicative of the actual flora assemblage. It can take many years of flora surveys to record  
    all of the plant species occurring within any area, especially species that are only apparent in some seasons. 
3. Not all species can be accurately identified in a ‘snapshot’ survey due to absence of flowering or fruiting material, etc. 
SCIENTIFIC NAMES & AUTHORITIES:    
Scientific names & families are those used in the Flora of New South Wales as maintained by the Royal Botanic Gardens 
   (http://.plantnet.rbgsyd.gov.au).    
Orders and higher taxa are based on Angisperm Phylogeny Group (2003).  
For sake of simplicity, scientific names in this list do not include authorities. These can be found in the Flora of New South 
Wales. 
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Appendix D Fauna species recorded in proximity 
to the works area 

FAMILY/Scientific Name Common Name 

  
MAMMALS  
MURIDAE  
Rattus rattus * Black Rat 
Mus musculus * House Mouse 
LEPORIDAE  
Oryctolagus cuniculus * Rabbit 
  
REPTILES  
AGAMIDAE  
Physignatuhus lesuerii Eastern Water Dragon 
SCINCIDAE  
Calyptotis ruficauda Red-tailed Calyptotis 
Cryptoblepharus virgatus Fence Skink 
Eulamprus quoyii Eastern Water Skink 
Lampropholis delicata Delicate Skink 
  
AMPHIBIANS  
MYOBATRACHIDAE  
Crinia signifera Common Eastern Froglet 
Limnodynastes peronii Striped Marsh Frog 
Limnodynastes tasmaniensis Spotted Grass Frog 
  
BIRDS  
ANATIDAE  
Chenonetta jubata Australian Wood Duck 
ANHINGIDAE  
Anhinga melanogaster Darter 
PODICIOEDIDAE  
PHALACROCORACIDAE  
Phalacrocorax varius Pied Cormorant 
PELECANIDAE  
Pelecanus conspicillatus Australian Pelican 
ARDEIDAE  
Egretta novaehollandiae White-faced Heron 
THRESKIORNITHIDAE  
Threskiornis molucca Australian White Ibis 
FALCONIDAE  
Falco cenchroides Nankeen Kestrel 
CHARADRIIDAE  
Vanellus miles Masked Lapwing 
COLUMBIDAE  
Streptopelia chinensis * Spotted Turtledove 
MELIPHAGIDAE  
Anthochaera carunculata Red Wattlebird 
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FAMILY/Scientific Name Common Name 

Manorina melanocephala Noisy Miner 
DICRURIDAE  
Rhipidura leucophrys Willie Wagtail 
Grallina cyanoleuca Magpie-lark 
CAMPEPHAGIDAE  
Coracina novaehollandiae Black-faced Cuckoo-shrike 
ARTAMIDAE  
Cracticus torquatus Grey Butcherbird 
Gymnorhina tibicen Australian Magpie 
Strepera graculina Pied Currawong 
PASSERIDAE  
Passer domesticus * House Sparrow 
HIRUNDINIDAE  
Hirundo neoxena Welcome Swallow 
SYLVIIDAE  
Cisticola exillis Golden-headed Cisticola 
STURNIDAE  
Sturnus vulgaris* Common Starling 
Acridotheres tristis * Common Myna 

 

*introduced species 
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1. Noise  
1.1. Noise 

1.1.1. Noise Impact Assessment 

Existing Environment 
The Kooragang Industrial Water Scheme and the associated development is located within the 
Steel River Industrial Site on Industrial Drive, in the northern outskirts of the Newcastle Suburb of 
Mayfield. Surrounding land uses include heavy industry and warehouses in the areas to the south 
east through to the north west, while residential and recreational areas are located to the south and 
south west across Industrial Drive. Although the overall project may also require the upgrade of the 
Shortland Sewage Treatment Plant and associated infrastructure, for the purposes of this 
assessment, only the Kooragang components of this project will be assessed in this report. The 
proposed developments under this project are shown on Figure 1-1, and have been discussed 
below: 

 Proposed Effluent Main Extension – This pipeline will extend from the existing sewage main 
pipeline, in the area of the Kooragang Island Coal Loader Rail Line in the north west, along a 
straight path to the ROT plant. Sensitive receivers in the vicinity of these works are located to 
the south along Decora Crescent Warabrook. The noise environment in this area is dominated 
by traffic noise from vehicles moving along Maitland Road, in addition to daytime industrial 
noise from both Shortland and Warabrook Industrial areas. Engine and track noise from coal 
trains passing along the railway line to the Kooragang Coal Loading Facility also impact the 
noise environment, particularly during the night time hours. 

 Proposed Reverse Osmosis Treatment Plant (ROT Plant) – As discussed above, this 
development is proposed for the Steel River industrial site, located along Industrial Drive, 
Mayfield. Sensitive receivers in the vicinity are generally residential in nature, and 
predominately located to the south west along Decora and Olearia Crescents, Warabrook and 
to a lesser extent along Terry Street and Stevenson Avenue Mayfield. The noise environment 
at both these locations is by traffic noise from Maitland Road and Industrial Drive. In addition 
residents in Mayfield would be impacted by industrial noise from businesses along Industrial 
Drive, and daytime impacts from recreational activities in Stevenson Park. 

 Proposed Saline Reject Main – Waste saline water produced as a by product of the RO process 
will be returned to the waste water system via a proposed new pipeline. It is proposed that this 
pipeline runs south east through the Steel River Industrial site, then turns south, under 
Industrial Drive and across Stevenson Park. It will then pass along Purdue Avenue, pass under 
Maitland Road and finally enter the existing wastewater system close to Casuarina Circuit 
Warabrook. The noise environment along this route is again dominated by traffic noise from 
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 Figure 1-1 Site Layout Plan and Noise Monitoring Locations  
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both Maitland Road and Industrial Drive, in conjunction with generated by commercial land 
uses within Warabrook. 

 Proposed Recycled Water Reticulation – This proposed pipeline will convey the treated water 
product to industrial sites on Koorgang Island, and is proposed to run south east, within the 
Steel River Industrial site until it reaches Tourle Street, it will then run approximately north, 
under the Hunter River, and then onwards to the eastern areas of Kooragang Island. Noise 
sensitive receivers are located along Gregson Avenue and Groongal Street Mayfield, however 
no sensitive receivers have been identified in the vicinity of the pipeline after it has crossed the 
Hunter River. 

 

Construction traffic site access routes are predominately located along Industrial Drive, Tourle 
Street and Cormorant Road. These three roads are designated heavy vehicle transport routes, and as 
such are already heavily influenced by high levels of traffic noise. 

Environmental Noise Descriptors 

Environmental noise is described using the following indices: 

 LA90 - This is the noise level exceeded for 90% of the measurement period.  For 
environmental noise, the interval is usually taken as 15 minutes, thus the LA90 represents the 
level corresponding to the quietest 90 seconds in a 15 minute period; 

 RBL –  Rating Background Level.  This is the lowest 10th percentile, of all of the 15 minute 
LA90 levels within any assessment period (ie day, evening or night-time); 

 LAeq The A-Weighted energy averaged sound pressure level over the measurement period.  
When assessing environmental noise, the assessment period is taken to be 15 minutes 
(LAeq (15 minutes)),. 

 

The LA10 and LAeq noise descriptors are shown for a hypothetical 15 minute survey, is presented in 
Figure 1-2.  Unlike the LA10 index, the LAeq is more sensitive to infrequent high level events, such 
as heavy vehicle movements’ etc. 
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 Figure 1-2:  LAeq and LA10 Noise Indices 

 
Noise Monitoring Results 
Existing, ambient noise levels were monitored during December 2008. The testing locations have 
been detailed in Table 1-1 and were chosen to be representative of all residences where potential 
noise impacts may be experienced.  The results of this background noise testing are included in  
Table 1-2.  

 Table 1-1 Sensitive Receiver Locations 

Reference Address Distance from Proposed ROT 
Plant (m) 

Location 1  3 Stevenson Avenue, Mayfiield 770m 
Location 2 Cnr Purdue and Thornton 

Avenues, Mayfield 
840m 

Location 3 18 Olearia Crescent, Warabrook  320m 
Location 4 59 Decora Crescent,. Warabrook 585m 

 

Unattended monitoring was carried out at Locations 1 and 4 using ARL noise loggers from the  
5 December to 15 December 2008. In addition, attended monitoring was conducted at all locations 
for a period of 15 minutes during day, evening and night time periods. 

 Table 1-2 Background Attended Noise Monitoring Results, 6 – 16 December 2008 

 LAeq - dB(A) LA10 - dB(A) LA90 - dB(A) 
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 LAeq - dB(A) LA10 - dB(A) LA90 - dB(A) 

Day 62 66 54 

Evening 59 63 47 

Night 60 62 42 

Location 2 (Attended Results) 
Day 58 60 48 

Evening 53 53 44 

Night 46 49 42 
Location 3 (Attended Results) 

Day 53 56 46 

Evening 51 53 42 

Night 48 52 41 
Location 4 (Unattended Results) 
Day 56 58 52 

Evening 53 56 49 

Night 54 55 49 
Refer to Appendix A for the complete monitoring data 

Overall, the results of ambient noise monitoring shows the area surrounding the Kooragang ROT 
Plant and associated pipe laying works to be a generally noisy environment, with typical night time 
background (LA90 ) noise levels of approximately 40 - 45 dB(A). Both day and night time noise 
levels are impacted by noise from Industrial Drive and Maitland Road, in addition to coal trains 
approaching the Kooragang Coal Loading Facility. Noise sources such as crickets and frogs were 
audible during night time hours in the absence of traffic noise sources. 

More specifically, the following observations were made about the noise environment at each 
location: 

 Location 1 – 3 Stevenson Avenue, Mayfield. During all monitoring periods, the noise 
environment at this location was dominated by noise from traffic passing on Industrial Drive. 
Maximum noise levels generally occurred as a result of local traffic passbys. In the absence of 
traffic noise sources, noise generated by commercial activities located on Industrial Drive and 
in Warabrook was audible. 

 Location 2 – Corner Purdue and Thornton Avenues, Mayfield. The dominant noise source at 
this receiver location was traffic passing on Maitland Road in addition to heavy vehicles on 
Industrial Drive. Local traffic was responsible for maximum noise levels, and local dogs were 
frequently audible. 
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 Location 3 – 18 Olearia Crescent, Warabrook. Most noise at this location occurred as a result 
of traffic on Maitland Road, in addition to occasional coal trains heading towards the 
Kooragang Coal Loading Facility.  

 Location 4 – 59 Decora Crescent, Warabrook. The noise environment at this location was 
marginally louder than that recorded at Olearia Crescent, however noise sources were 
generally the same, with noise impacts from Maitland Road and the train line. 

 

Local Meteorology 

The region surrounding the proposed ROT plant experiences a warm temperate climate 
characterised by warm summers, mild winters, and moderate rainfall, throughout the year.  Typical 
morning breezes show a tendency to originate in the north west, whilst south east breezes typically 
dominate during the afternoon.  

The EPA maintains an automatic Meteorological Station at Smith Street in Newcastle West. This 
location is approximately 7km from the proposed ROT site, and has been judged as providing the 
most suitable meteorological observations to enable the validation of the unattended noise 
monitoring data. Data recorded during periods of rainfall and when the wind speed was greater than 
5m/s was removed from the analysis according to the procedures outlined in AS1055.1-1989 – 
Acoustics -Description and Measurement of Environmental Noise. These time periods are 
highlighted on the noise graphs contained in Appendix A. 

 

Noise Criterion 
Operational Noise Criteria 
Steel River Strategic Impact Assessment Study (SIAS) 

This document was compiled in 1998 by APT Peddle Thorpe Urban Design Consultants for 
Newcastle City Council, and outlines design plans, including environmental management issues for 
industries located on the Steel River site. Section 8.4 of that document outlines noise criteria at 
sensitive receivers that should apply to noise emissions generated on the property. These have been 
outlined below in Table 1-3. 

 Table 1-3 Steel River Project Noise Limits 

Zone Day time – dB(A) Night time dB(A) 
2.a) Residential on a main road or near an industrial area LA10  = 48 LA10 = 30 

LA1 = 55 

2.a) Residential  LA10 = 42 LA10 = 30 

LA1 = 49 
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Zone Day time – dB(A) Night time dB(A) 
4.b) General Industrial 
 

LA10 = 65 LA10= 65 

5.a) Special Uses (eg Church, School) LA10 = 48 NA 
5.b), c) and e) (Railway, road) 
 

LA10 = 65 LA10 = 65 

6.a) Open space and recreation LA10 = 50 LA10 =40 

LA1 = 50 

3.d) Commercial LA10 = 50 LA10 = 40 

LA1 = 50 

 

Hatch Report 

In 2002, Hatch Engineering prepared A Review of Noise Amenity Criteria to Industrial Noise 
Policy Guidelines for the Steel River Site. This report was commissioned to overlay the SIAS, and 
to set project site criteria that complied with the NSW Industrial Noise Policy (NSW INP). The 
calculated noise criteria contained in this report have been shown below in Table 1-4. The 
locations nominated in this document have been shown on Figure 1-1. 

 Table 1-4 Hatch Report Steel River Site Noise Criteria 

Location 
LAeq Criteria – dB(A) Sleep Disturbance 

Criteria – LA1 dB(A) Day Evening Night 
Mayfield West Church - cnr Werribi St and Gregson 
Avenue, Mayfield 54 44 43 57 

Kennards Hire - Ayrshire Crescent Warabroook 64 58 48 58 
42 Travers Avenue, Mayfield 55 51 47 57 
Cnr Stevenson Ave and Stevenson Park, Mayfield 
West 52 44 40 50 

85 Decora Crescent, Warabrook 51 50 47 58 
27 Groongal Street, Mayfield 55 52 48 58 
20 Norris Street, Mayfield 48 44 41 52 

 

It should be noted that these noise levels apply to overall noise from the Steel River Site, and not to 
the proposed HWC ROT Plant alone. 

EMA Consulting Engineers 
Further to the Connell Hatch report, EMA consulting engineers was commissioned to prepare a 
noise model for the Steel River site, and determine noise allotments for each site within the 
Development area that would allow noise emissions from the entire site to comply with with the 
values in the Hatch report. The allocated noise emissions for the Lots where construction of the 
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ROT plant is proposed have been detailed below in Table 1-5 to Table 1-7. These are the noise 
guidelines that will be used for assessing the operational noise emissions from the proposed HWC 
ROT Plant. 

 Table 1-5 Day Time Noise Allocation for Lots 87 & 88 – dB(A) 

Frequency 
(Hz) 31.5 63 125 250 500 1k 2k 4k 8k L / A 

LWA 107 105 104 99 95 94 93 88 86 111 / 
99.8 

 

 Table 1-6 Evening Noise Allocation for Lots 87 & 88 – dB(A) 

Frequency 
(Hz) 31.5 63 125 250 500 1k 2k 4k 8k L / A 

LWA 103 101 100 96 93 92 91 86 84 107 / 
97.5 

 

 Table 1-7 Night Time Noise Allocation for Lots 87 & 88 – dB(A) 

Frequency 
(Hz) 31.5 63 125 250 500 1k 2k 4k 8k L / A 

LWA 92 90 89 86 81 79 78 75 73 96 / 
85.5 

 

Where these noise guidelines are unable to be met after all feasible and reasonable noise mitigated 
measures have been applied, provision exists for noise impacts to be managed by way of negotiated 
agreement with the affected community.  

NSW Construction Noise Guidelines 
Generally the acceptability of construction noise within a community depends on the potential for 
construction activities to interfere with day-to-day activities, the duration of the event, and the 
extent of its emergence above the background noise level.  The DECC recommends that the free-
field LA10(15min) noise levels arising from a construction site (or works) and measured in the 
general vicinity of any noise sensitive premises should not exceed criteria detailed in the DECC’s 
Environmental Noise Control Manual (ENCM, 1994), Chapter 171 Construction Site Noise.  These 
noise criteria are dependent on the existing background noise levels and the expected duration of 
the works.  The noise goals for construction activity are detailed in Table 1-8. 

 Table 1-8  DEC Construction Criteria Guidelines 

No. Duration Of Works DEC LA10 Guidelines 
1 Construction period of 4 The LA10 level measured over a period of not less than 15 minutes when 
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weeks and under the construction site is in operation must not exceed the background 
level by more than 20dB(A). 

2 Construction period > 4 
weeks and not exceeding 
26 weeks 

The LA10 level measured over a period of not less than 15 minutes when 
the construction site is in operation must not exceed the background 
level by more than 10dB(A). 

3 Construction period > 26 
weeks 

The EPA does not provide noise control guidelines for construction 
periods greater than 26 weeks duration. It is generally accepted that 
provided LA10 noise levels from the construction do not exceed a level of 
5dB(A) above background, then adverse (intrusive) noise impacts are 
not likely to be experienced at nearest sensitive receptor locations. 

 

Given these guidelines, and a construction period of greater than 26 weeks the following LA10 
construction noise goals have been calculated: 

 Location 1 (Stevenson Avenue)  59dB(A) 

 Location 2 (Purdue Avenue)  53dB(A) 

 Location 3 (Olearia Crescent)  51dB(A) 

 Location 4 (Decora Crescent)  57dB(A) 

 

Restrictions are also placed on the hours of construction to ensure that the acoustic amenity of the 
closest residences is protected.  Hours of operation for construction works should follow standard 
construction times listed below wherever possible.   

Monday to Friday: 7am to 6pm; 

 Saturday: 8am to 1pm; and 

 No audible construction work to take place on Sundays or public holidays. 

The exception to these hours of operation would be where work involves integration with existing 
operating wastewater systems; by necessity these activities require work times to coincide with 
periods of low wastewater flow and will be conducted between the hours of 1am and 6am. 

 

Vibration Guidelines 
The effects of vibration can be divided into three main categories:  

 Where occupants or users of the building are disturbed or inconvenienced; 

 Those in which the building contents may be affected; and 

 Circumstances in which the integrity of the building or the structure itself may be prejudiced. 
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Vibration may be transmitted through the ground or as low frequency pressure waves through the 
air. There are two types of vibration criteria that are used when assessing impacts.  The first is the 
human comfort criteria, which as the name suggests is designed to minimise impacts that may 
disrupt day to day activities of humans.  The other form of vibration criteria is designed to avoid 
damage to buildings and structures. 

Human Comfort 

Vibration from construction activities with regard to human comfort within a building should 
comply with the Department of Environment and Conservation (DEC) Assessing Vibration: A 
Technical Guideline. It is not always possible to undertake major infrastructure projects in very 
close proximity to residential dwellings and comply with the more stringent human comfort 
criterion.  However, this should always be used as the objective to aim for, and be the basis of 
assessment. 

When assessing vibration, the NSW Department of Environment and Climate Change (DECC, 
formerly the DEC) classifies vibration as one of three types: 

 Continuous – Where vibration occurs uninterrupted and can include sources such as machinery 
and constant road traffic; 

 Impulsive – Where vibration occurs over a short duration (typically less than 2 seconds) and 
occurs less than three times during the assessment period, which is not defined.  This may 
include activities such as occasional dropping of heavy equipment or loading / unloading 
activities; and 

 Intermittent – Occurs where continuous vibration activities are regularly interrupted, or where 
impulsive activities recur. This may include activities such as rock hammering, drilling, pile 
driving and heavy vehicle or train passbys. 

 

Continuous and Impulsive Vibration Criteria 

Human sensitivities to vibration differ depending on the direction of movement.  For this reason, 
the criteria outlined below in Table 1-9, provides different acceptable levels for vibration based on 
the direction of movement.   

To assess human comfort vibration the measured levels are subjected to a summation and 
averaging method.  This yields a result referred to as a Root Mean Squared Value (rms). This value 
is measured in m/s2, and is derived from the acceleration of the measured surface as a result of the 
induced vibration. 
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 Table 1-9 Preferred and maximum weighted rms values for continuous and impulsive 
vibration acceleration (m/s2) 1- 80 Hz 

Location Assessment 
Period 

Preferred Values Maximum Values 

Z axis X + Y axes Z axis X + Y axes 
Critical Areas Day + Night 

time 
0.0050 0.0036 0.010 0.0072 

Residences Day time 0.010 0.0071 0.020 0.014 
Night time 0.007 0.005 0.014 0.010 

Schools, 
Churches, 
Offices 

Day + Night 
time 

0.020 0.014 0.040 0.028 

Workshops Day + Night 
time 

0.04 0.029 0.080 0.058 

Source: The guidelines are taken from Table 2.2 of the DECC Guidelines. 

Intermittent Criteria 

Where vibration is classed as intermittent, the DECC uses a vibration dose value (VDV) to assess 
levels of vibration (refer Table 1-10). VDV is calculated using the acceleration rate of the vibration 
event and the time over which it occurs. This method is more sensitive to the level of vibration than 
its duration, and is a measure of the total quantity of vibration perceived. The VDV method is the 
most suitable for assessing human comfort amenity from intermittent vibration sources. 

 Table 1-10 Acceptable Vibration Dose Values (VDV’s) for Intermittent Vibration (m/s1.75) 
1- 80 Hz 

Location Day time  
(7am-10pm) 

Night time 
(10pm-7am) 

Preferred 
Value 

Maximum 
Value 

Preferred 
Value 

Maximum 
Value 

Critical Areas (eg Hospitals)  0.10 0.20 0.10 0.20 

Residential buildings 0.20 0.40 0.13 0.26 

Offices, Schools, Churches, etc 0.40 0.80 0.40 0.80 

Workshops 0.80 1.60 0.80 1.6 

 

Criteria for Building Structures 

When assessing potential vibration impacts on building structures, the velocity and direction of the 
movement is measured. The measurement is referred to as the Peak Particle Velocity (PPV), 
presented in mm/s. 
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Vibration from construction activities, with regard to building damage, is assessed using the 
German standard DIN 4150: Part 3 – 1999 Effects of Vibration on Structures (DIN Guideline).  The 
DIN Guideline values for PPV measured at the foundation of various structures are summarised in 
Table 1-11. 

 Table 1-11 Guideline Values of Vibration Velocity, for Evaluating the Effects of Short 
Term Vibration DIN 4150 

Line Type of Structure 

Guideline Values for Velocity, vi (mm/s) 

Vibration at the Foundation at a 
Frequency of 

Vibration at 
Horizontal Plane 
of Highest Floor 

at all 
Frequencies 

1 Hz to 
10 Hz 

10 Hz to 
50 Hz 

50 Hz to 
100 Hz* 

1 Buildings used for commercial 
purposes, industrial buildings and 
buildings of similar design 

20 20 to 40 40 to 50 40 

2 Dwellings and buildings of similar 
design and/or use 5 5 to 15 15 to 20 15 

3 Structures that, because of their 
sensitivity to vibration, do not 
correspond to those listed in lines 
1 and 2 and are of great intrinsic 
value (eg  buildings that are under 
a preservation order) 

3 8 to 10 8 to 10 8 

* For frequencies above 100Hz, at least the values specified in this column shall be applied 
 

Noise Impact Assessment 
Operational Noise Assessment 

Operational noise from the development may be generated through the followings processes: 

 Table 1-12 Potential Operational Noise Impacts 

Process Potential Noise Impacts 
Pipeline Noise 
 
 

Whilst gas pipelines may generate noise impacts at close range, it is generally 
considered that noise levels generated as a result of liquid travelling through 
pipelines is negligible. In addition it is also anticipated that all pipes associated with 
this project will be located approximately 1 – 1.5m below the ground surface level, 
resulting in considerable attenuation of any pipe generated noise. Consequently the 
new pipelines are not expected to be audible at any sensitive receiver locations. 

ROT Plant Noise In order to estimate the likely noise levels at sensitive receivers resulting from the 
operation of the proposed ROT plant, a noise model was developed using 
SoundPLAN V6.5, a modelling package that is accepted and endorsed by numerous 
agencies nationally and internationally, including the NSW DECC. 
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Modelling Methodology 

When calculating industrial noise emissions to the broader environment, the CONCAWE 
prediction algorithm provides the most appropriate form of assessment and was used during 
modelling.  The noise model was constructed using terrain contours and aerial photography to 
accurately identify the locations of sensitive receivers. The model has been run under assumed 
‘worst case’ meteorological conditions for the transmission of noise. This assumes a wind speed of 
3ms-1 towards receivers, and a Pasquil Stability class of ‘F’. 

The proposed layout was obtained from Hunter Water in AutoCAD format, and directly imported 
into the SoundPlan model. According to information provided to SKM by HWC, the construction 
of the building is to be of ‘Tilt Up’ Concrete, with an insulated steel roof. Diagrams showing the 
area of modelling and the site layout have been included in Figure 1-3 and Figure 1-4. 

 Figure 1-3 SoundPlan Modelled Terrain and Building Locations 

 

Refer Figure 1-4
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 Figure 1-4 ROT Modelled Site Layout 

 

 

The following noise sources were considered inside the building (refer Table 1-13), and the 
reverberant and direct contributions to external noise levels were calculated allowing for facade 
and roof insulation losses. The resulting noise levels were assigned to each building facade. 

 Table 1-13 ROT Plant – Equipment Noise Levels 

Equipment Estimated Sound 
Pressure Level 

(1m) - dB(A) 

Equipment Estimated Sound 
Pressure Level (1m) 

- dB(A) 
Inlet Feed Pump No. 1 
 

94 Recirculation System 82 

Inlet Feed Pump No. 2 94 
 

Service Water Pump 1 85 

Inlet Feed Pump No. 3 94 Service Water Pump 2 
 

85 

Re-circulation Pump 1 
 

82 Service Water Pump 3 85 

Blower No. 1 
 

87 Compressor (Duty) 100 

RO Feed Pump No. 1 92 Compressor (Standby) 
 

100 

RO Feed Pump No. 2 92 Product Water Pump 1 
 

85 

RO Feed Pump No. 3 92 Product Water Pump 2 
 

85 

RO Flush Pump No. 1 
 

82 Backwash Pump No. 1 92 

Lift Pump No. 1 
 

85 Site Washdown Pump 98 
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Model Inputs 

In the calculation of facade noise levels and the establishment of the SoundPlan model, the 
following variables were used: 

 Table 1-14 Model Inputs 

Parameter Notes 
Roof Construction – Insulated Steel Sheet 20dB(A) Attenuation* 
Wall Construction – 100mm Tilt Up Concrete 50 dB(A) Attenuation* 
Absorption Coefficient - Walls 0.1** 
Absorption Coefficient - Roof 0.6** 
Absorption Coefficient - Floor 0.02** 

* From Acoustics in the Built Environment: Advice for the Design Team. Templeton and Sacre, 2007. 

** From Noise and Vibration Control Engineering: Principles and Applications. Ver and Beranek, 2007. 

 

Modelling Results 

SIAS Noise Modelling Results 

The results of the operational noise modelling have been outlined in Figure 1-5 and Table 1-15. 

 Table 1-15 Point Calculated Noise Results 

Location 
Steel River SIAS Noise Criteria – LA10  Calculated Noise Level  

LAeq (15min) Daytime Night time 
Location 1 48 30 7 dB(A) - 1.8m 

10 dB(A) - 2nd Floor 
Location 2 48 30 7 dB(A) – 1.8m 

 
Location 3 48 30 8 dB(A) – 1.8m 

10 dB(A) – 2nd Floor 
Location 4 48 30 10 dB(A) – 1.8m 

12 dB(A) – 2nd Floor 
 

As can be seen from the results outlined above, noise levels generated during the operation of the 
ROT plant have been calculated to remain well within the Steel River LA10 noise criteria at all 
times, and are expected to be inaudible at all sensitive receiver locations. 
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 Figure 1-5 SoundPlan Modelling Results – Operational Noise Contours (1.8m Receiver Hieght) 
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Assessment of Noise Allocation 

The Hatch report outlines noise emission allocations for each lot on the Steel River Site. Under 
these guidelines, sound power levels have been outlined for each lot; and where these allocated 
noise levels are met at all sites within Steel River, total noise levels at sensitive receiver locations 
should also be met. 

Calculation of the sound power level of the ROT plant has been carried out in accordance with the 
ISO8297.1994, Acoustics – Determination of Sound Power Levels of Multisource Industrial Plants 
for Evaluation of Sound Pressure Levels in the Environment – Engineering Method, and with 
reference to the guidelines contained in the EMA Noise Allocation Entitlements document.  

It should be noted that available data for both facade and roof noise attenuation covered the spectral 
band between 63 Hz and 4kHz, whereas criteria require assessment against the range of 31.5Hz to 
8kH. Attenuation levels for these frequencies were estimated using the available data.  

As the ROT plant will be operating throughout the 24 hour daily period, noise levels have been 
assessed against the night time noise criteria, as these contain the strictest limits. The relavent 
criteria and calculated sound power levels have been given below in Table 1-16. 

 Table 1-16 EMA Noise Allocation and Estimated Noise Emissions at Building Facade 

Frequency 
(Hz) 31.5 63 125 250 500 1k 2k 4k 8k Lin / Awt 

LWA - Criteria 92 90 89 86 81 79 78 75 73 96.1 / 85.5 

Calculated 
LWA – RTO 
Plant 

97  84  72  64  57  54  58  53  47  97/65 

 

The results outlined above show that compliance with the total A weighted Lot Noise Allocation is 
expected to be easily achieved. A minor exceedance of the linear noise allocation is observed, and 
this is possibly due minor inaccuracies involved in the estimation of attenuation values for building 
facades and roof materials in 31.5Hz frequency band.  

The overall exceedance is considered minor, particularly when considering the ease of compliance 
in the A weighted noise level.  

Sleep Disturbance Assessment 

Standard noise emissions from a treatment plant of this type are expected to be relatively constant, 
and as such are expected to be rarely observed at levels higher than those outlined above. Given 
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this, it should be noted that where activities are foreseen that may generate atypical noise impacts, 
these are carried out during normal business hours where possible.  

Construction Noise Assessment 

The following sections will provide as assessment of likely noise levels that may be encountered 
during the construction of the ROT plant and the associated pipelines. In the preparation of each 
construction noise assessment, calculations have been based on the equipment noise levels 
contained in Table 1-17. This data has been sourced using internal and government databases, in 
addition to manufacturer provided noise specifications.  

 Table 1-17 Estimated Equipment Noise Levels 

Equipment Sound Power Level – 
dB(A) 

Truck - Product 15 t  109 
Concrete Pump + Truck - low load on pump 129 
Hand Tools Air Wrench  101 
Hand Tools Metal Cut off Saw  97 
Hand Tools Metal Grinder  107 
Hand Tools Ratchet Gun (Air)  101 
Hand Tools TIG Welder  98 
Generator  - Diesel  107 
Excavator Cat 245  104 
Crane Mobile 100-200kW  105 
Air Compressor 100 
Piling Rig - Hydraulic Hammer (tubular steel, 4T hammer) 115 
Concrete Pump + Truck - low load on pump 129 
Rockbreaker Cat - 240E  120 
Micro Tunnelling Equipment 107 

 

The noise levels have been used in conjunction with standard noise attenuation methods to 
calculate likely construction noise levels at the nominated locations. These calculations are based 
on basic attenuation methods, and do not consider the absorption of noise by local geography or 
vegetation. Meteorological influences are considered using the CONCAWE algorithm, with a 
weather category of Class 6. This assumes a clear sky and a light breeze blowing towards the 
receiver location. In addition, it has been assumed that all equipment described below would be 
operating at the same time at the nearest point to the receiver. As such these calculations should be 
seen as possible maximum noise levels, and may not be reached in actuality. 

Pipelines – Open Trench Excavation 
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Open trench excavation is the preferred method of pipe installation for this project, and will be 
used as a preference to micro tunnelling methods wherever possible. For the purposes of noise 
assessment, the open trench excavation for the installation of pipes has been divided into two work 
stages. The first would include the initial excavation, and may require the use of an excavator, 
product trucks, rockbreaker and generator. Stage two would involve the pipe installation and 
subsequent back filling; this work is expected to require equipment such as a concrete truck and 
pump, metal saws, ratchet guns, grinders, TIG welders, excavators and compactors. 

Noise criteria for each pipeline construction have been based on the nearest background noise 
monitoring locations, and these have been set out below in conjunction with an estimated 
separation distance where compliance with the construction noise criteria would be expected. 
Therefore where construction works are separated from sensitive receivers by distance less than 
this estimated compliance separation distance, construction noise levels may potentially exceed the 
nominated criteria.   

 Table 1-18 Open Trench Excavation – Initial Excavation, Noise Criteria and Separation 
Distances 

Pipeline 
Construction 

Noise 
Criteria 
dB(A) 

Nearest Sensitive Receiver 
(m) / Land Use Estimated Compliance Separation 

Distance  (m) 

Main extension 51 220m Residential 395m 
Saline Reject 53 20m Residential 315m 
Product Pipeline 59 20m Industrial / Offices 

175m Residential 
160m 

 

 Table 1-19 Open Trench Excavation – Installation and Filling, Noise Criteria and 
Separation Distances 

Pipeline 
Construction 

Noise 
Criteria 
dB(A) 

Nearest Sensitive Receiver 
(m) / Land Use Estimated Compliance Separation 

Distance (m) 

Main extension 51 220m Residential 710 
Saline Reject 53 20m Residential 560 
Product Pipeline 59 20m Industrial / Offices 

175m Residential 
280 

 

In addition, estimated noise levels at nominated distances have been calculated for reference (refer 
Table 1-20. 
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 Table 1-20 Open Trench Excavation – Estimated Noise Levels at Nominated Distances 

Distance (m) 
Estimated Noise Level 

Initial Excavation – 
dB(A) 

Estimated Noise Level 
Installation and Filling 

– dB(A) 
10 70 80 
50 71 77 
100 68 74 
250 58 65 
500 49 57 

1000 39 48 
 

Examination of the noise level calculations contained in Table 1-18 and Table 1-19 show that 
exceedances of the construction noise guidelines may be experienced at times during pipe laying 
activities, and the following conclusions may be made: 

 Mains Extension Pipeline – The nearest identified sensitive receiver location to these activities 
was residential and located at a distance of approximately 220m from the proposed work areas. 
Exceedances of construction noise guidelines have been calculated to potentially occur where 
excavation works take place within 395m of a residential receiver location, or where 
installation and filling activities occur within 710m of receiver locations. 

 Saline Reject Pipeline – The proposed route for this pipeline passes close to numerous 
residential properties, along Purdue Avenue and Casurina Circuit with the nearest identified 
sensitive receiver location to these activities located at a distance of approximately 20m from 
the proposed work areas. Calculations have shown that exceedances of construction noise 
guidelines may occur wherever excavation works take place within 315m of a residential 
receiver location, or where installation and filling activities occur within 560m of receiver 
locations. 

 Product Pipeline – The major component of the proposed route for this pipeline is remote from 
residential properties, and few noise impacts are expected, however whilst the pipe laying 
works are located close to the ROT plant, residential receivers have been identified at 
approximately 175m. It is not expected that initial excavation works will result in noise level 
exceeding NSW construction noise guidelines, however during installation and filling works, 
potential exceedances may be experienced where works take place within 280m of sensitive 
receiver locations. 

 

It should be noted that pipe laying works would continually move along the length of the pipe 
route, and as such each location would be exposed to construction noise for short time periods. It is 
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expected that this will reduce the overall impact of construction related noise at each receiver 
location, however where activities take place at separation distances less than the calculated 
compliance distance, construction activities should be undertaken in consultation with the affected 
community. 

Attended noise monitoring should be carried out at representative residential properties during 
construction of the Saline Reject Pipeline, and in response to community complaints during other 
construction stages.  

Pipelines - Boring 

Boring of pipelines may be required where excavation is not possible, and is expected to be 
required when encountering obstacles such as Maitland Road and the Hunter River. Where boring 
is required, potential boring techniques may include Horizontal Directional Drilling (HDD) or 
micro tunnelling. Where micro tunnelling is required, two work stages would be necessary. The 
first would involve excavation of a drill pit, an would utilise equipment such as an excavator, 
compactor and possible hydraulic rock hammer. This stage is followed by the actual tunnelling 
activities, which would use saw cutters, hand tools, compressors and generators and the drilling 
rigs themselves. Where HDD boring techniques are used, the drill rig sits on the surface, and as 
such no excavation is required, however noise impacts from the drill rig would typically be 
somewhat increased. 

For the purposes of the following calculations, no screening by the drill pit has been assumed for 
Stage 2 of micro tunnelling, and therefore where HDD drilling is proposed, the results contained in 
Table 1-22 would be considered valid for this process. 

Noise criteria for each proposed boring location have been based on the nearest background noise 
monitoring locations, and these have been set out below in conjunction with an estimated 
separation distance where compliance with the construction noise criteria would be expected. 
Therefore where construction works are separated from sensitive receivers by distance less than 
this estimated compliance separation distance, construction noise levels may potentially exceed the 
nominated criteria.  

 Table 1-21 Pipeline Boring – Drill Pit Excavation, Noise Criteria and Separation 
Distances 

Boring 
Location 

Noise 
Criteria 
dB(A) 

Nearest Sensitive Receiver 
(m) / Land Use Drill Pit Excavation Estimated 

Compliance Separation Distance  (m) 

Industrial Drive 53 165m Residential 315 
Maitland Road 53 10m Residential 315 
Tourle Street 59 165m Industrial / Offices 160 
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Boring 
Location 

Noise 
Criteria 
dB(A) 

Nearest Sensitive Receiver 
(m) / Land Use Drill Pit Excavation Estimated 

Compliance Separation Distance  (m) 

Bridge 830m Residential 
 

 Table 1-22 Pipeline Boring – Micro Tunnelling, Noise Criteria and Separation Distances 

Boring 
Location 

Noise 
Criteria 
dB(A) 

Nearest Sensitive Receiver 
(m) / Land Use Micro Tunnelling Estimated 

Compliance Separation Distance (m) 

Industrial Drive 53 165m Residential 280 
Maitland road 53 10m Residential 280 
Tourle Street 
Bridge 

59 165m Industrial / Offices 
830m Residential 

140 

 

In addition, estimated noise levels at nominated distances have been calculated for reference. 

 Table 1-23 Pipeline Boring – Estimated Noise Levels at Nominated Distances 

Distance (m) 
Estimated Noise Level 

Drill Pit Excavation 
Estimated Noise Level 

Micro Tunnelling 
10 70 68 
50 71 66 
100 68 63 
250 58 54 
500 49 46 

1000 39 37 
 

Examination of the noise level calculations contained in Table 1-21 and Table 1-22 show that 
exceedances of the construction noise guidelines may be experienced during pipe laying works at 
both Industrial Drive and Maitland Road. Residential properties in both these areas are located 
within the calculated compliance separation distance, and construction activities will generally 
need to be undertaken in consultation with local residents as works progress. 

Attended noise monitoring should be carried out at representative residential properties during 
boring activities, and in response to community complaints during other construction stages.  

ROT Plant 

For the purposes of this noise assessment, construction of the ROT plant will be divided into two 
main work stages. The first will involve the laying of the concrete slab and general site preparation. 
This will require equipment such as hydraulic hammer piling rig, excavators, concrete trucks and 
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pumps, delivery trucks and hand tools. The second stage will involve the installation of the 
building structures and internal pipes and equipment. It is expected that these works will require a 
large crane, delivery trucks, assorted hand tools and an excavator. 

Estimated noise levels during each stage of the construction process have been calculated and 
included in Table 1-24. 

 Table 1-24 ROT Plant Construction – Estimated Noise Levels at Sensitive Receivers 

Location Construction Noise 
Criteria – LA10 dB(A) 

Estimated Noise Level 
Site Preparation – LA10 dB(A) 

Estimated Noise Level 
Construction – LA10  

dB(A) 
Location 1 59 51 36 
Location 2 53 50 35 
Location 3 51 62 47 
Location 4 57 55 40 

 

With the exception of properties on Oleria Crescent during initial site preparation works, the 
calculated construction noise levels contained in Table 1-24 show that construction of the ROT 
plant will not result in noise impacts at nearby receiver locations. It should be noted however that 
these calculations do not take into account losses due to local geography, and significant screening 
of construction noise would be expected to be obtained by the ridge between the construction site 
and Warabrook residential properties. As a consequence of this expected noise reduction, 
exceedances of construction noise guidelines are considered unlikely, and it is considered that 
monitoring should only be necessary where complaints are received.  

Traffic Noise Assessment 

Construction traffic site access routes are predominately located along Industrial Drive, Tourle 
Street and Cormorant Road. These three roads are designated heavy vehicle transport routes, and as 
such are already heavily influenced by high levels of traffic noise. The expected increase in heavy 
vehicle traffic generated by construction of this development is considered negligible. 

However it is recommended that most deliveries of construction materials occur during normal 
business hours where possible. Additionally where trucks are required to wait for site access, they 
should be parked away from residential properties. 

Vibration Assessment 
Construction Vibration Assessment 

The prediction of vibration impacts from construction activities is not straight forward as the type 
and size of equipment, the proximity to a sensitive receiver and the local geology all play a 
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significant role the in the actual vibration levels experienced at a residence.  Estimates of vibration 
levels may be made, however these are based on typical conditions and equipment types.  The 
primary method of ensuring no adverse vibration impacts are encountered is by setting vibration 
limits and carrying out monitoring during construction at potentially affected receiver locations. 

An indication of generally accepted minimum buffer distances is presented in Table 1-25. This 
table identifies distances where the more stringent human comfort criteria are likely to be met.  
These levels are for reference only and are not to be applied as project specific limits. 

 Table 1-25  Recommended Buffer Distances for Human Comfort Impacts from Ground 
Vibration 

Equipment Type Buffer Distances from 
Sensitive Receiver 

Hydraulic rock breaker 15 m 

Vibratory Roller 25 m 

Truck movements 10 m 

 

It should be noted that this discussion is based on ground borne vibration. Vibration may also be air 
borne and transmitted in the form of low frequency sound waves. This type of vibration may travel 
much further distances from the construction area than ground borne vibration, and its magnitude is 
difficult to predict.  

A qualitative assessment of potential vibration impacts during each construction stage have been 
outline below in 
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Table 1-26: 
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 Table 1-26 Potential Construction Vibration Impacts 

Construction Stage Potential Vibration Impacts 
Effluent Main 
Extension 
 

Given the proposed construction program for the open trench excavation required for the installation of the effluent main extension, and 
considering the distances to nearest receivers, no off site vibration impacts to either human comfort or building integrity are anticipated.  
However, where vibration inducing construction activities, such as hammering or dynamic compaction, take place within 10m of onsite buildings or 
structures, vibration levels may approach building damage limits, and consideration should be given to the monitoring of vibration levels by a 
qualified contractor. 
 

Saline Reject Main 
 

The proposed route for the saline reject main pipeline passes within 10m of numerous residential properties. Several activities involved with open 
trench excavation have the potential to result in result in vibration impacts at nearby receivers. These primarily include rock breaking, and 
compacting activities. 
As pipe laying works are carried out in close vicinity to residential receivers, vibration levels may impact human comfort levels where vibratory 
roller and rock breaking works are carried out within 25m of a building.  
Vibration monitoring should be carried out at these locations at the commencement of work and where vibration impacts are considered possible.  
Where construction works are undertaken at distances of more than 10m from residential receivers, any risk of building structural damage is 
considered low, however where rockbreaking or compacting works are undertaken within 10m, building inspections or vibration monitoring should 
be considered.  
 

Product Water 
Reticulation 
 

The majority of the proposed route for the product water pipelines is more than 400m from any building structures. However within the Steel River 
site, some industrial buildings are located approximately 20 - 40m from the proposed pipeline route.  
Given the nature of these industries, and the short term nature of pipe installation works, particularly vibration inducing activities, vibration impacts 
on human comfort levels are considered unlikely, however should works be undertaken within 10m of building structures, building inspections or 
vibration monitoring should be considered.  
 

ROT Plant 
 

Given the proposed construction program for the RO plant, and considering the distances to nearest receivers, no off site vibration impacts to 
either human comfort or building integrity are anticipated.  
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Operational Vibration Assessment 

ROT Plant 

Given the distances to nearby structures and the equipment proposed for use during the operation 
of the ROT plant, no operational vibration impacts to either human comfort or building integrity 
are anticipated.  

Noise Mitigation Strategies 
The construction noise levels are target levels that are to be achieved where possible.  It is 
recognised that during various stages of the construction activities these levels may be exceeded.  
Exceedances of the construction noise levels will be mitigated where possible, through 
management of the proposed construction works.  The construction contractor will prepare a Noise 
Management Plan (NMP) as part of the CEMP which will detail how work is to be carried out to 
minimise the impact of noise from construction operations on adjacent properties. Mitigation 
measures could include operational controls such as: 

 Where both reasonable and feasible, the substitution by an alternative process, 

 Where both reasonable and feasible, restricting times when noisy work is carried out, and  

 Notifying the nearest noise receptors of the works plan and expected levels of noise well in 
advance of the works occurring. 

 

The NMP should cover all significant noise generating activities and include specific measures for 
control of the overall work site.  Mitigation measures are listed below and should be considered 
during the planning phase, construction phase and hours of work.  The recommendations for 
measures to reduce noise impacts at nearby sensitive receivers are: 

 Maximising the offset distance between noisy plant items and Sensitive Receivers; 

 Construction timetabling to minimise noise impacts - this may include time and duration 
restrictions and respite periods, or the scheduling of particularly noisy activities outside school 
examination periods or normal classroom hours; 

 Avoiding using noisy plant simultaneously and/or close together; 

 Orienting equipment away from Sensitive Receivers; 

 Carrying out loading and unloading away from Sensitive Receivers; 

 Use of dampened tips on rock breakers if required; 

 Selection of plant and equipment based on noise emission levels; 

 Use of alternative construction methods; and 
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 Where OH&S issues can be safely managed, the use of alternatives to reversing alarms such as 
spotters, closed circuit television monitors and ‘smart’ reversing alarms.  

 

Where it has been identified as necessary, noise monitoring should be undertaken in response to 
community complaints to ensure noise mitigation measures are effectively implemented. 

Vibration Mitigation Strategies 

Where construction activities, including hammering or dynamic compaction, may cause damage 
through vibration to nearby public utilities, structures, buildings and their contents a Building 
Condition Inspection of these items may be undertaken by the construction contractor. 

Vibration monitoring should be considered where work that involves a vibratory or impact source 
is used within 25m of a building.  Vibration monitoring would also take place where a member of 
the community reports adverse effects or where the contractor expects that the vibration criteria are 
likely to be exceeded at a vibration sensitive receiver. 

The construction contractor will prepare a Vibration Management Plan as part of the CEMP to 
show how work will be carried out to minimise the impacts from construction operations on 
adjacent properties.  This could include operational controls such as: 

 substitution by an alternative process 

 restricting times when work is carried out 

 consultations with affected residents 

 

The Vibration Management Plan will detail how construction vibration will be managed for various 
plant items working adjacent to buildings.  Records will be kept as evidence of compliance with 
these construction vibration and air blast restrictions. 

Noise and Vibration Summary 
Operational impacts from the proposed Kooragang ROT Plant are considered unlikely. Compliance 
of A weighted noise levels with the Lot noise allowances contained in the Hatch Report was 
shown, although a minor exceedance of linear noise levels was calculated.  

Noise impacts at receiver locations were calculated to be inaudible during operation of the 
proposed ROT Plant. 

Construction of the ROT plant is not expected to result in noise impacts at receiver locations, 
however noise levels during pipe laying works and micro tunnelling activities may result in short 
term impacts at numerous residential properties.  
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Where pipe laying works are carried out adjacent to residential properties, particularly during the 
installation of the Saline Reject Main, vibration monitoring or building inspections may be 
considered necessary. 

The preparation of a Noise Management Plan (NMP) for incorporation into the Construction 
Environmental Management Plan (CEMP) has been recommended. 
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Appendix A   
Noise Monitoring Data 
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1. Introduction 
1.1. Project Background 

Hunter Water Corporation (HWC) operates the Shortland Wastewater Treatment Works (WWTW) 
located outside Shortland in NSW. The Shortland Wastewater Treatment Works (WWTW) services 
the Sandgate, Shortland, Birmingham Gardens and Maryland communities. The WWTW also 
receives sewage diverted from decommissioned WWTWs at Stockton and Minmi, the University 
of Newcastle, and Saint Joseph’s Nursing Home (Sandgate), as well as collecting industrial 
wastewater from Kooragang Island, the Steel River site and Steggles Potatoes (high strength 
waste).  The WWTW currently treats six megalitres (ML) per day, and has a nominal capacity of 
40,000 equivalent population (EP). 

HWC identified potential demands for recycled water that would either replace or augment potable 
water supplies through the preparation of a Recycled Water Strategy.  Several large industrial 
operations in the Kooragang Island and Mayfield industrial areas were identified as potential users 
of recycled water from the Shortland WWTW. Subsequently, HWC developed the Kooragang 
Industrial Water Scheme (KIWS) concept, which involves upgrading the Shortland WWTW, 
construction of a rising main, and construction of a membrane filtration/reverse osmosis (MF/RO) 
plant and reticulation system to distribute treated effluent to industrial users on Kooragang Island.  

This document reports on the greenhouse gas (GHG) and energy assessment of the MF/RO plant 
associated with the Proposal.  

1.2. Study Objectives 

The objectives of this report were to determine the GHG emissions likely to result from the 
operation of the MF/RO plant. GHG emissions associated with operation of the Proposal were 
calculated in accordance with the Department of Climate Change (DCC) National Greenhouse 
Accounts (NGA) Factors (2008) (DCC, 2008a) and Technical Guidelines (DCC, 2008b). Potential 
energy/emissions savings associated with the Proposal were also identified. 
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2. Proposed Development 
2.1. Site Location 

The proposed MF/RO plant would be located at the Steel River Industrial site near Mayfield, NSW, 
which is bordered by the Pacific Highway/Industrial Drive, Tourle Street, the South Arm of the 
Hunter River, and the Kooragang Goods Rail Line.  The proposed plant and associated 
infrastructure are located within the Newcastle Local Government Area. Land uses surrounding the 
site include residential, industrial and open space. The closest residences to the plant are located 
240 m to the south. The location of the proposed works is shown in Figure 1-1. 

2.2. Scheme Overview 

The proposed KIWS involves the construction and operation of a MF/RO plant and associated 
infrastructure that would deliver up to 9 ML per day of treated water to customers. The locations of 
the proposed pipelines and plant are shown in Figure 1-1. A 700 m extension to the existing 
Shortland WWTW effluent main would be constructed between the MF/RO plant and the 
Kooragang Island Coal Loader Railway to transport treated water to customers. A separate pipeline 
would be constructed to return the reject saline water to the Shortland WWTW; this pipeline would 
be approximately 1 km in length, and would run through the Steel River site, under Industrial 
Drive, across Stevenson Park, passing under Maitland Road, and entering the existing wastewater 
system near Casuarina Circuit in Warabrook as shown in Figure 1-1.   

During dry weather, treated effluent from the Shortland WWTW and Burwood WWTW would be 
diverted to the MF/RO plant for further treatment and delivery to customers. During wet weather, 
effluent from Burwood WWTW would not be required due to the additional stormflow from the 
Shortland WWTW. Up to 12.6 ML of treated wastewater from Shortland WWTW would be fed 
through the MF/RO plant per day to generate up to 9 ML/day of high quality industrial water and 
approximately 3.6 ML per day of reject water (consisting of backwash from the MF and 
concentrate from the RO). The reject water would be transferred to either the Burwood Beach 
WWTW for discharge through the deep ocean outfall during dry weather or the existing Shortland 
WWTW outfall located on the South Arm rail bridge for discharge into the Hunter River during 
wet weather.  

Some of the customers require desalinated water, which would be achieved through the proposed 
RO plant. As the reverse osmosis treatment process requires feed water that has very low levels of 
suspended solids, the RO feed water would need to be fed through MF.   

Chlorinated effluent from the Shortland WWTW would be diverted from the discharge pipeline to 
the MF plant. Flows would be screened through a fine sieve (minimum of 1 mm) to protect the 
membranes. The MF process would filter colloidal material from the effluent. The filtered water 
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would be pumped to a storage reservoir that would feed the RO membranes.  This filtered water 
storage may also provide storage to supply customers with Class A quality water (water that has 
not undergone microfiltration; suitable for industrial uses such as washdown water). 

The filtered water would be dechlorinated prior to treatment through the fouling-resistant RO 
membranes, which would desalinate (i.e. remove the salt from) the water. Some low level 
chlorination (i.e. the use of ammonia and hypochlorite) may be required to manage biological 
fouling in the reverse osmosis process.  Antiscalant would also be used to control crystallisation on 
the RO membranes.  The RO process would consist of a two-stage process targeted at providing 
approximately 75 % efficiency (i.e. ratio of desalinated water to feed water).  RO pumps would be 
used to transfer the desalinated recycled water to the next process unit. 

The water would be stabilised through a degassing tower after desalination, resulting in a water pH 
within the target range of 6.5 to 8.5.  Industrial water would be stored in a reservoir and pumped to 
each customer on demand. 

Details regarding the MF and RO processes are provided in the following sections. 
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 Figure 1-1: KIWS Recycling Scheme 
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2.2.1. Membrane Filtration 

Membranes are thin films or barriers that are used to filter solids from fluids. The types of 
membranes proposed for this project would typically include the micro-filtration or ultra-filtration 
range of membranes, which are characterised by pore sizes in the range of 0.2 or 0.01 microns, and 
can effectively remove small solid material. 

Membrane filtration is capable of consistently delivering filtered water with turbidity less than 
0.1 NTU and a Silt Density Index (SDI) of less than 3 without chemical coagulation of the raw 
water.  MF does not affect the colour or the level of dissolved contaminants in water, but can 
effectively remove bacterial and particulate matter to provide feed water suitable for RO plant.  

Solids that accumulate at the membrane surface require periodic removal to maintain flow through 
the membranes, which is achieved by dislodging the material into the water surrounding the 
membrane through a process called backwashing.  The reject stream, or backwash, is characterised 
by high concentrations of solids, and would be returned to the Shortland WWTW for reprocessing. 
MF plants have typical recovery rates of 95 % (i.e. only 5 % of the influent water forms part of the 
waste stream). 

2.2.2. Reverse Osmosis 

RO is a process that uses membranes with extremely small pore sizes (down to 0.001 µm) that can 
prevent the flow of molecules larger than a water molecule.  RO is generally the favoured approach 
for the removal of dissolved ions, particularly highly soluble salts.  High pressure conditions force 
water molecules through the membrane while leaving the contaminants behind.  The resulting 
brackish reject concentrate requires disposal, and contains high concentrations of dissolved 
contaminants such as salts and organics. 

Generation of the high pressure conditions requires a large amount of power.  The costs and 
efficiency of the RO process are highly dependent on the feed water.  Efficiencies can be increased 
where the feed water has undergone a chemical or physical pre-treatment process.  Based on 
experience at other plants, the recovery efficiency (ratio of product water to feed water) of the 
KIWS would be in the order of 75 %.  The relatively low salinity of the treated effluent from the 
Shortland WWTW may increase the potential recoveries from the RO process. 

The RO process removes carbonates from the water. This affects the stability of the water by 
changing the carbonate/carbon dioxide balance. The RO plant requires feed water to be 
dechlorinated prior to processing as the presence of chlorine in the destabilised water could lead to 
the corrosion of structures in the distribution system. Additionally, the RO process affects the pH 
of the water. The pH would be corrected through degassing the purified water through a degassing 
tower, which releases excess dissolved carbon dioxide.  



Hunter Water Corporation – Kooragang Industrial Water Scheme 
Greenhouse Gas and Energy Assessment 

 
SINCLAIR KNIGHT MERZ 
I:\ENVR\Projects\EN02380\Deliverables\REF - Kooragang IWS\Final August 2011\Word documents\EN02380_KIWS GHG Assessment_Final.doc  
 PAGE 6 
 

3. Climate Change and Greenhouse Gases 
Greenhouse gases (GHGs) are gases found in the atmosphere that absorb outgoing heat that is 
reflected from the sun.  The absorption of the heat energy warms the air, enabling life to survive, 
and is known as the Greenhouse Effect. The primary greenhouse gas is carbon dioxide (CO2).  

Human activities, such as the combustion of carbon-based fuels, increase the amount of GHGs in 
the atmosphere. This leads to greater absorption of heat and increases in atmospheric temperature, 
known as the Enhanced Greenhouse Effect. The atmospheric concentration of CO2 has risen from 
280 parts per million (ppm) to 370 ppm since 1860. At the same time, the average global 
temperature has increased by nearly 1°C. Projections show that if this trend continues, global 
temperatures could rise between one and four degrees by the end of the 21st century, with annual 
average temperatures in Australia projected to increase by 0.4 - 2.0°C by 2030 and by 1 - 6°C by 
2070 compared to 1990 levels (WBCSD, 2004).  

Although Australia contributes just one percent of the global GHG emissions, our per capita 
emissions are amongst the highest in the world (AGO, 1998).  Overall, the total net greenhouse gas 
emissions in Australia increased 2.2% between 1990 and 2005. Most of the increases resulted from 
energy generation and industrial processes. 

Different GHGs have different heat absorbing capacities, or global warming potentials. In order to 
achieve a basic unit of measurement, each GHG is compared to the absorptive capacity of CO2, and 
measurements and estimates of GHG levels are reported in terms of CO2 equivalent emissions 
(CO2-e). The primary GHG that would be generated by the proposal is CO2, which is generated by 
coal-fired electricity production. 

3.1. National Response to Climate Change 

The Department of Climate Change (DCC) was established on 3 December 2007 as part of the 
Prime Minister and Cabinet Portfolio.  It followed the establishment of the Australian Greenhouse 
Office (AGO) in 1998, part of the Department of the Environment, Water, Heritage and the Arts, 
which was the world’s first government agency dedicated to reducing emissions of greenhouse 
gases.  

The National Greenhouse Strategy (AGO, 1998) was developed to provide the strategic framework 
for an effective greenhouse response and for meeting current and future international commitments. 
The Strategy was endorsed by the Commonwealth and all State and Territory governments in 1998.  
The three goals of the National Greenhouse Strategy are to: 
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1) Limit net GHG emissions, particularly to meet our international commitments; 

2) Foster knowledge and understanding of greenhouse issues; and 

3) Lay the foundations for adaptation to climate change. 

The DCC delivers the majority of programs under the Australian Government’s $1.8 billion climate 
change strategy. This strategy is centred on five key areas including emissions management, 
international engagement, strategic policy support, impacts and adaptation, and science and 
measurement. Major initiatives include: 

 Boosting renewable energy actions and pursuing greater energy efficiency; 

 Investing significant resources into greenhouse research and monitoring Australia's progress 
towards its Kyoto target through the National Greenhouse Gas Inventory; 

 Studying the landscape of Australia through the National Carbon Accounting System; 

 Encouraging the development and commercialisation of low emissions technologies; 

 Encouraging industry, business and the community to use less greenhouse intensive transport; 
and  

 Fostering sustainable land management practices.  

3.2. National Greenhouse Gas Inventory 

Australia’s National Greenhouse Gas Inventory 2006 (DCC, 2008c) has the dual purpose of 
providing estimates of Australia’s net greenhouse gas emissions and of tracking Australia’s 
progress towards its internationally-agreed target of limiting emissions to 108% of 1990 levels over 
the period 2008–2012. Australia has updated and published annual national greenhouse gas 
inventories for each year from 1990 to 2006 inclusive. The inventories are prepared according to 
international guidelines established by the IPCC and Kyoto accounting provisions.  

In 2006, Australia’s net greenhouse gas emissions using the Kyoto accounting provisions were 
576.0 Mt of CO2-e. The energy sector was the largest source of greenhouse gas emissions, 
accounting for 69.6% (400.9 Mt CO2-e) of emissions in 2006, followed by agriculture (15.6%) 
and land use, land use change and forestry sectors (6.9%). The industrial processes (4.9%) and 
the waste sectors contributed (2.9%) (refer to Table 3-1). 
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 Table 3-1: Australian Net Greenhouse Gas Emissions by Sector, 2006 

Sector and Subsector 
Emissions (Mt) 

CO2 CH4 N2O HCFCs/ 
PFCs SF6 CO2-e 

All energy (combustion + fugitive)  367.8 30.4 2.7 NA 400.9 
Stationary energy  285.3 1.1 1.0 NA 287.4 
Transport  76.8 0.6 1.7 NA 79.1 
Fugitive emissions from fuel  5.8 28.7 0.02 NA 34.5 

Industrial processes  22.6 0.1 0.02 5.8 28.4 
Agriculture  NA 69.8 20.3 NA 90.1 
Land use, land use change and forestry  37.4 2.1 0.6 NA 40.0 
Waste  0.03 16.0 0.6 NA 16.6 
Total Net Emissions  427.8 118.3 24.2 NA 576.0 
Notes: 
NA = not applicable 
Source: National Greenhouse Gas Inventory 2006 (DCC, 2008c:4) 

 

3.3. Greenhouse Gas Reporting 

The National Greenhouse and Energy Reporting Act 2007 (the Act) was passed on 29 September 
2007, establishing a mandatory reporting system for corporate GHG emissions and energy 
production and consumption in Australia. The first reporting period under the Act commenced on 
1 July 2008. Information obtained from the reporting process is intended to be used for the 
development of the Carbon Pollution Reduction Scheme (refer to Section 3.4). 

The National Greenhouse and Energy Reporting (NGER) Guidelines were developed to help 
corporations understand their obligations under the Act. The Reporting Guidelines are applicable 
across industry sectors and cover important concepts under the Act and the National Greenhouse 
and Energy Reporting Regulations 2008 (the Regulation), including determining the need to report, 
how to register, reporting obligations, and record keeping requirements. The Reporting Guidelines 
were designed for use with the NGER Technical Guidelines. 

The NGER Technical Guidelines (DCC, 2008b) were developed to assist stakeholders understand 
and apply the NGER (Measurement) Determination 2008, which outlines calculation methods and 
criteria for greenhouse gas emissions, energy production and consumption. The methods are based 
on those used for the National Greenhouse Accounts. The range of emission sources covered in the 
Technical Guidelines and Determination include: 
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 The combustion of fuels for energy;  

 Fugitive emissions from the extraction of coal;  

 Oil and gas; 

 Industrial processes (such as producing cement and steel); and  

 Waste management.  

 

3.4. Carbon Pollution Reduction Scheme 

The Australian Government is implementing a comprehensive strategy for tackling climate change 
in Australia. The strategy is built on three pillars: reducing Australia's carbon pollution; adapting to 
unavoidable climate change; and helping to shape a global solution. 

The White Paper – Carbon Pollution Reduction Scheme was released on 15 December 2008. The 
Paper set out the Government's policy in relation to two major elements of its mitigation strategy - 
a medium-term target range for national emissions, and the final design of the Carbon Pollution 
Reduction Scheme. The White Paper follows from the Green Paper, released in July 2008, that 
canvassed options on the design of the scheme...  

Commencement of the Carbon Pollution Reduction Scheme is targeted for 1 July 2010. The 
Scheme will be Australia's primary policy tool to drive reductions in emissions of greenhouse 
gases. The economic cost of GHG emissions is not currently reflected in the costs of business or 
the price of goods and services as firms currently face no cost from increasing emissions. The 
Carbon Pollution Reduction Scheme is designed to redress this market failure through a cap-and-
trade system to reduce carbon pollution.  

The Scheme will cover the major GHG emitters - approximately 1,000 entities that together 
account for around 75 per cent of Australia's emissions from the stationary energy, transport, 
fugitive, industrial processes, waste and forestry sectors. The Scheme will cover all six greenhouse 
gases covered under the Kyoto Protocol [CO2, methane (CH4), nitrous oxide (N2O), sulphur 
hexafluoride (SF6), hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs)]. 
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4. Greenhouse Gas Emissions Estimates 
Prediction of the greenhouse gas emissions likely to be generated by operation of the proposed 
MF/RO plant was undertaken using the methodologies outlined in the National Greenhouse 
Accounts (NGA) Factors (DCC, 2008a).  The workbook aims to provide a consistent set of 
emission factors, adopting the emissions categories of the international reporting framework of the 
World Resources Institute and World Business Council for Sustainable Development (WBCSD, 
2004). 

The NGA Factors provide three types of assessment categories: 

 Scope 1 - covers direct emissions from sources within the boundary of an organisation such as 
fuel combustion and manufacturing processes. 

 Scope 2 - covers indirect emissions from the consumption of purchased electricity, steam or 
heat produced by another organisation. 

 Scope 3 - includes all other indirect emissions that are a consequence of an organisation’s 
activities but are not from sources owned or controlled by the organisation; that is, emissions 
from offsite waste disposal, emissions associated with the production of fuels, and emissions 
from the generation of purchased electricity. 

Scope 1 and 2 emissions categories are carefully defined to ensure that two or more organisations 
do not report the same emissions in the same scope. 

Due to the information available for the proposed KIWS, this assessment was constrained to 
emissions resulting from the operation of the MF/RO only. This limited the assessment to the 
generation of GHG emissions from the use of electricity; transport and construction emissions were 
not included. Both Scope 2 and Scope 3 emissions were considered.  

 

4.1. Electricity Consumption 

HWC calculated the specific power consumption for the KWIS process to be 1.14 kWh/kL of 
product water pumped into the distribution system; applying a 30 % contingency resulted in a 
power consumption of 1.48 kWh/kL. This estimate was based on the production of 9 ML per day 
of treated water from the reverse osmosis plant with pre-treatment with micro/ultra filtration and 
de-gassing, and only included power used by the MF/RO plant and the distribution of treated water 
to customers. As such, transport of the effluent to the KIWS and of the backwash/brine reject from 
the plant was not included, nor was the embodied energy of chemicals used in the process.   
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The power consumption values were used to determine the GHG emissions on a daily and yearly 
basis using the emission factors for purchased electricity for NSW from the NGA Factors published 
in November 2008 (DCC, 2008a). As shown in Table 4-1, the MF/RO plant is expected to generate 
approximately 4000 tCO2-e per year, or over 5000 tCO2-e when allowing for a 30 % contingency 
(Table 4-2). 

 Table 4-1: Greenhouse Gas Emissions from Electricity Consumption 

Emissions Type 
Emission Factor 
(kg CO2-e/kWh) 

GHG Emissions (t CO2-e) 

Per day Per year 
Scope 2 0.89 9.1 3333 
Scope 3 0.17 1.7 636.6 
Full Fuel Cycle (Total) 1.06 10.9 3969.6 

 

 Table 4-2: Greenhouse Gas Emissions from Electricity Consumption – 30 % 
Contingency 

Emissions Type 
Emission Factor 
(kg CO2-e/kWh) 

GHG Emissions (t CO2-e) 

Per day Per year 
Scope 2 0.89 11.9 4327.0 
Scope 3 0.17 2.3 826.5 
Full Fuel Cycle (Total) 1.06 14.1 5153.5 

 

4.2. Comparison of Emissions 

Desalination is an energy intensive process, and can use more than twice the energy required to 
pump and distribute water from rivers or reservoirs 1. Desalination of treated effluent, however, is 
much less energy-intensive than desalination of saltwater (1.48 kWh/kL compared to more than 
4 kWh/kL2). 

A total of 73,543 tCO2-e were emitted by HWC’s operations in 2007/08 (HWC, 2008a).  Energy 
consumption associated with the Proposal would increase HWC’s GHG emissions by             
3969.6 tCO2- e per year as a base case, or 5153.5 tCO2-e per year with a 30% contingency. For the 

                                                      

1 http://www.coastal.ca.gov/desalrpt/dchap1.html; accessed 24/2/09 

2 Sydney Desalination Project EA, 2006; 
http://majorprojects.planning.nsw.gov.au/index.pl?action=view_job&job_id=485; accessed 24/2/09 
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30 % contingency scenario, the additional emissions constitute a 7 % increase over existing GHG 
emissions.  

A total of 160.0 MtCO2-e of GHG were emitted NSW in 2006 (DCC, 2008c). The GHG emissions 
calculated above represent approximately 0.003 % of the total NSW emissions.    

As some industrial processes require high quality, low salinity water for operational processes, 
some form of water purification is necessary. RO plants have a number of environmental 
advantages over alternative processes such as distillation. These include lower energy 
requirements, higher recovery rates, and smaller surface area plants for the same amount of water 
production3.  Based on existing technologies, the MF/RO plant was considered by HWC to be the 
most cost effective and energy efficient desalination technology for this application.    

 

 
 

 

 

                                                      

3 http://www.coastal.ca.gov/desalrpt/dchap1.html 
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5. Hunter Water Corporation Policies and 
Procedures 

5.1. Reporting, Reviewing and Continuous Improvement Approach 

HWC would measure electricity consumption from the KIWS in order to calculate and report 
greenhouse gas emissions over the lifespan of the project. Emissions would be reported in HWC’s 
Annual and Environmental Performance Indicators Reports, and used in state and national 
greenhouse inventories as required by the National Greenhouse and Energy Reporting (NGER) 
System. 

A ‘continuous improvement approach’ would be adopted by HWC; advances in technology and 
potential operational improvements of plant performance would be assessed on an annual basis, 
with feasible actions implemented and reported in the Annual Report.  The types of improvements 
that can be assessed annually include: 

 Appropriate maintenance of equipment to maintain or improve greenhouse efficiency; 

 The use of up to date technology (with a focus on greenhouse efficiency) when sourcing 
components for maintenance and overhaul activities; 

 Minimisation of vehicle use; and 

 Minimisation of distillate fuel use. 

5.2. Policies and Greenhouse Gas Emission Reduction Activities 

5.2.1. Energy and Emissions 

HWC is a medium-level consumer of electricity. Energy consumption is a major source of GHGs 
for HWC, with the majority (approximately 80 %) of the GHG emissions from HWC’s operations 
due to electricity use. HWC’s primary uses of electricity are water transport (42 %), wastewater 
treatment (41 %) and wastewater transport (12 %) (HWC, 2008a). 

As stated above, a total of 73,543 tCO2-e were emitted by HWC’s operations in 2007/08.  Energy 
consumption associated with the Proposal would conservatively increase HWC’s by 7 % over 
existing GHG emissions.  

While desalination is an energy-intensive process, use of recycled water saves significant amounts 
of potable water for other users. Australia has experienced significant periods of drought, and such 
periods are expected to increase in the coming years due to climate change. As such, saving potable 
water supplies will become increasingly important.  HWC is working with its service providers to 
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prepare Energy Saving Action Plans to ensure that their energy requirements are met in an efficient 
and cost-effective way.  

5.2.2. Water Conservation 

HWC led the water industry in Australia through its water conservation strategies, including user 
pays pricing, which led to a sustained reduction of around 30 % in residential per capita demand 
(HWC, 2008b).  Further actions to conserve water included leakage reduction and water recycling 
initiatives. HWC developed a comprehensive Integrated Water Resource Plan (IWRP) in 
consultation with the community in 2002. The Integrated Water Resource Plan is a blueprint for 
managing both water demand and supply to achieve an optimal mix of the available demand and 
supply options, and was developed to meet the current circumstances that are driving water use and 
water supply in the lower Hunter. The H250 Plan was developed as a major revision of the Plan.  

HWC is committed to encouraging water recycling where environmentally, socially and 
economically beneficial. HWC has a long history of developing recycled water schemes, such as 
the provision of recycled water to the Eraring Power Station. In 2006, HWC commissioned 
preparation of a Recycled Water Strategy to identify and evaluate recycled water opportunities in 
the lower Hunter. The Strategy identified the Kooragang Recycled Water Scheme and dual 
reticulation for greenfield developments as the highest priority recycled water opportunities. HWC 
has committed to supply the Thornton North, Cooranbong North and Gilleston Heights 
development areas with recycled water for non-potable uses such as garden watering, toilet 
flushing and laundry.  

Since 2001-02, more than 4,000 ML of recycled water from HWC has been beneficially reused in 
the lower Hunter. Around half of this water served as a replacement for potable water (HWC, 
2008b).  
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6. Possible Management Options 
6.1. Overview 

The carbon footprint of a desalination plant depends on the amount of electricity used by the plant 
and the sources used to generate that electricity. Potential energy/emissions savings associated with 
the Proposal were identified and summarised below. 

6.2. Energy Management Options 

6.2.1. Use of Renewable Energy 

The Proposal involves use of electricity from the grid. The main source of electricity in NSW is the 
combustion of black coal, which has a high GHG intensity.  

Australia has a national accreditation program for electricity produced by renewable sources 
(known as Greenpower). Renewable energy sources generate no GHG emissions. Most electricity 
retailers offer a variety of Greenpower options that allow customers to select the percentage of 
renewable energy purchased, ranging from 10 – 100 % of electricity use. Once a customer signs a 
Greenpower supply contract, the electricity retailer is committed to purchasing an equivalent 
amount of power from renewable sources such as wind, solar, biogas, and some hydropower. The 
supply of renewable energy attracts a premium cost over and above that charged for conventional 
electricity. 

Purchasing 100% renewable energy to power the KIWS would remove all GHG emissions 
associated with electricity use for the Proposal. 

 
6.2.2. Energy Efficient Design and Operations  

Energy recovery systems could be installed that could, for example, use the waste stream water to 
power pistons that pump feed water into the RO membranes. Such systems include energy recovery 
turbines (e.g. Pelton wheels), pressure and work exchangers, or hydraulic turbo booster systems. 
These systems can maximise energy efficiencies, and have been successfully implemented at other 
plants in the world.  
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6.2.3. Green Building Design   

Buildings could be designed so as to use minimal energy, such as through efficient lighting, air 
conditioning and air ventilation. Equipment could also be selected based on minimal energy use 
(while maintaining appropriate operational standards).  

 
6.2.4. On-site Power Generation  

While the size of the site is too small to generate sufficient electricity to power the MF/RO 
processes, electricity to power lights and other building power requirements could be generated 
from rooftop photovoltaic cells.   

6.2.5. GHG Offsets 

One way of reducing the GHG emissions from a project is to offset the emissions; that is, to invest 
in a project or activity that reduces or sequesters carbon from the atmosphere, thereby 
compensating for the emissions created by the project.  Carbon offset projects include native tree 
planting or forestry sequestration, renewable energy technology investment, and greenhouse 
abatement certificates.  While prevention and minimisation of emissions are generally accepted to 
be best practice, carbon offsets play an important role in mitigating residual emissions. 

6.3. Identifying a Preferred Energy Management System 

Determining how to manage the greenhouse gas emissions from the Project will require assessment 
of the cost and feasibility of the identified options for HWC. Hunter Water has committed to 
purchasing renewable energy or carbon offsets for the operation of KIWS. 
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7. Conclusion 
HWC proposes to construct and operate a MF/RO plant at the Steel River site in Newcastle to 
supply high quality desalinated water to industrial customers on Kooragang Island and in Mayfield. 
Allowing for a 30 % contingency in expected electricity use, operation of the proposed plant would 
increase HWC’s existing GHG emissions by 7 % (i.e. an additional 5153.5 tCO2-e per year). These 
emissions would be offset either through the purchase of renewable energy or carbon offsets. 
Determination of appropriate energy management systems should include an assessment of cost 
and feasibility of the various emission reduction options. 

The MF/RO process is considered to be the most energy efficient and environmentally sustainable 
option for generating high quality water for the identified customers. Additionally, the proposal 
would save up to 9 ML of potable water per day for other users.  
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