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Guide for preparing a Recycled Water Management Plan
Water Supply (Safety and Reliability) Act 2008

This document is intended to be used as a template to assist recycled water providers in the preparation of a Recycled Water Management Plan (RWMP) in accordance with the Queensland Water Supply (Safety and Reliability) Act 2008 (the Act). Development and implementation of an RWMP is intended to ensure the safe use of recycled water.
This document has been adapted from a national template that was prepared based on the Australian Guidelines for Water Recycling (AGWR) and a review of the recycled water provisions relating to individual Australian state and territories.
This document provides a template for recycled water providers to document the process of planning and managing their recycled water scheme. The RWMP can be utilised for a range of different purposes, including scheme management, staff training and induction and meeting regulatory requirements.
The format of this document can therefore be altered to tailor the document’s purpose as well as a scheme's, organisation’s or other regulatory requirements.
It is important that it is completed in conjunction with the Queensland Recycled Water Management Plan and Validation Guideline. The RWMP must address all mandatory requirements contained in the guideline. This, and other regulatory guidelines under the Act, can be obtained from the Department’s website at www.dews.qld.gov.au.
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1.
Introduction
This section should describe the context of the RWMP and include relevant background information and a brief summary of the scheme.
1.1.
Purpose
Describe the purpose and scope of the RWMP including why and by whom the RWMP has been prepared.
1.2.
Regulatory background
Identify the regulatory and management framework relevant to the scheme, including the applicable legislation, standards, codes or guidelines that underpin the RWMP.
1.3.
Roles and responsibilities
Identify the entities directly involved in the scheme and their area of responsibility.

This section should include contact details for the responsible entities, particularly in the case of multiple entity schemes, including:

· recycled water provider(s)

· scheme manager (if applicable)

· scheme operator responsible for operation and maintenance of RWTP
· distributer(s)

· recycled water user(s).
	Example: Introduction

This RWMP has been prepared by Northwood Regional Council (NRC) to meet obligations under the Queensland Water Supply (Safety and Reliability) Act 2008 in relation to the operation of the Newtown recycled water scheme.
The Newtown recycled water scheme uses treated effluent from the Newtown WWTP, owned and operated by NRC, which has been in operation in its current form since July 2007, when plant upgrades were completed. Secondary treated Class C recycled water is supplied to the Newtown golf course for irrigation and used by NRC for irrigation of a sporting field. Remaining effluent undergoes further treatment to Class A+ standard, and is supplied to a neighbouring property for irrigation of minimally processed food crops (pears and nectarines).
Regulatory Framework
Responsibility for the management of water is largely vested in the state. Regulation of recycled water in Queensland encompasses a range of legislation and guidelines for the protection of public health and safety and environmental values.
This RWMP addresses recycled water provisions of the Water Supply (Safety and Reliability) Act 2008, which primarily deal with the management of risks to public health arising from operation of the scheme. It incorporates regulatory requirements in accordance with:



	Water Supply (Safety and Reliability) Act 2008
	Regulates the management of recycled water production and supply to protect public health and ensure continuity of critical supplies


	Associated regulatory guidelines
	Contain specific requirements for meeting provisions under the Act, including requirements for developing RWMPs and scheme validation, water quality standards and auditing and reporting

	Public Health Act 2005
	Contains provisions to ensure recycled water providers supply recycled water that is fit for use. An authorised person under the Act may obtain information or issue improvement notices where it is believed this requirement is not being met

	Public Health Regulation 2005
	Sets public health water quality criteria for classes of recycled water sourced from sewage and required standards for certain applications, including the irrigation of minimally processed food crops

	Other legislation relevant to the operation and management of the scheme, which is not specifically addressed in this document include:

· Environmental Protection Act 1994

· Plumbing and Drainage Act 2002

· Workplace Health and Safety Act 1995
In addition, scheme management is guided by other non-regulatory guidelines and standards, including the Australian Guidelines for Water Recycling and the WSAA National Wastewater Source Management Guidelines, which are recognised industry best-practice documents.

Roles and Responsibilities

NRC is responsible for both the sewerage network for the collection and supply of wastewater to the WWTP, and the WWTP itself, which produces recycled water for the scheme. NRC has signed recycled water supply agreements with each third party user that define in detail the terms of supply and roles and responsibilities of NRC as a recycled water provider and the recycled water user. Copies of supply agreements are provided in Appendix A.
In general terms, NRC, as a recycled water provider, is responsible for:

· the production and supply of recycled water that is fit for purpose, ensuring that water quality complies with regulated standards and supply agreements up to designated transfer points defined in the RWMP and supply agreements
· implementation of communication and reporting protocols in the event that water quality does not meet required standards
· operation and maintenance of infrastructure for the production and supply of recycled water up to designated transfer points
· compliance with relevant regulatory requirements for recycled water
· ceasing supply of recycled water to a user if NRC becomes aware that recycled water is being used in a manner or for purposes other than that for which it is being supplied.
Recycled water users are responsible for:

· using recycled water only in the manner and for the purposes for which it has been supplied, in accordance with supply agreements
· operation and maintenance of recycled water infrastructure after the designated transfer point
· implementation of control measures and compliance with usage restrictions defined in supply agreements.
Responsible entity

Business Entity:
Northwood Regional Council

ABN:
123321

Address: 
1 West Street


Northwood  QLD  4444

Phone (business):
07 3213 2132

Mobile:
0432 132 132

Fax:
07 3213 2133

Email:
info@northwoodrc.qld.gov.au



2.
Commitment to responsible use and management of recycled water
2.1.
Endorsement
The RWMP should be signed and endorsed by an authorised representative of the recycled water provider or scheme manager (e.g. CEO or responsible personnel).
	Service provider name:
	

	Service provider register number (if applicable):
	

	Scheme name:
	

	Statement of endorsement: I, <<insert name>> hereby endorse the enclosed recycled water management plan (RWMP) for the <<insert name of recycled water scheme>> recycled water scheme.

	Endorsed by:
	Name

	
	Position (e.g. CEO)

	
	

	
	Signature
Date


2.2.
Nominee contact details
The person (nominee) that will be the primary contact responsible for the RWMP and scheme is:
	Name:
	

	Position:
	

	Business entity:
	

	Address:
	

	Telephone number:
	
	Mobile:
	

	Email address:
	


2.3.
Recycled water policy statement

Include a policy statement that documents the commitment of the organisation's senior management to responsible, safe and sustainable management of recycled water. The policy statement should outline the broad principles that guide the development of more detailed guidelines and procedures for operation and management of the scheme. An example of a recycled water policy statement from the Australian Guidelines for Water Recycling (AGWR) is provided below.
	Example: Policy for a recycled water scheme

The organisation or partnership supports and promotes the responsible use of recycled water and the application of a management approach that consistently meets the Australian Guidelines for Water Recycling, as well as recycled water user and regulatory requirements.
To achieve this we will:

· ensure that protection of public and environmental health is recognised as being of paramount importance

· maintain communication and partnerships with all relevant agencies involved in management of water resources, including waters that can be recycled

· engage appropriate scientific expertise in developing recycled water schemes

· recognise the importance of community participation in decision-making processes and the need to ensure that community expectations are met

· manage recycled water quality at all points along the delivery chain from source to the recycled water user

· use a risk-based approach in which potential threats to water quality are identified and controlled

· integrate the needs and expectations of our users of recycled water, communities and other stakeholders, regulators and employees into planning processes

· establish regular monitoring of control measures and recycled water quality and establish effective reporting mechanisms to provide relevant and timely information, and promote confidence in the recycled water supply and its management

· develop appropriate contingency planning and incident-response capability

· participate in and support appropriate research and development activities to ensure continuous improvement and continued understanding of recycled water issues and performance

· contribute to the development of industry regulations and guidelines, and other standards relevant to public health and the water cycle

· continually improve our practices by assessing performance against corporate commitments and stakeholder expectations.

The organisation or partnership will implement and maintain recycled water management systems consistent with the Australian Guidelines for Water Recycling to effectively manage the risks to public and environmental health.
All managers and employees involved in the supply of recycled water are responsible for understanding, implementing, maintaining and continuously improving the recycled water management system. Membership and participation in professional associations dealing with management and use of recycled water is encouraged.
Signed by responsible officer(s)
Dated



3.
Assessment of the recycled water system
This section should provide detailed information and analysis pertaining to the entire recycled water supply scheme, from source to the end use or receiving environment, to enable implementation of appropriate preventive measures for the mitigation of significant hazards identified within the system.
3.1.
Risk assessment team
The risk assessment team, also known as the analysis team or HACCP team, will be primarily responsible for undertaking the hazard identification and risk assessment process, and is also likely to be involved in the development and implementation of various other elements of the RWMP. The members of this team will also form the basis of the team that undertakes ongoing regular reviews of the RWMP. Members should include suitably experienced representatives from different areas of the scheme such as management, operation and use, and may also include external regulators. At least one member should have formal risk assessment training or equivalent experience or skills.
Provide a summary of the risk assessment team members, including their position within the organisation or scheme and their area of expertise or role within the team. Copies or details of relevant qualifications or experience, such as HACCP certification should be attached.

	Example: Composition of risk assessment team

	Name
	Position in company
	Area of expertise

	Joe Johnson (Team leader)
	Risk analyst
	Risk assessment (HACCP certified)*

	Rebecca Rose
	Manager, Water and sewerage services
	Project management

	Gale Gilles
	Principal Process engineer
	Treatment processes, operations and maintenance

	Sean Smith
	Treatment Plant supervisor
	Treatment plant process and operations

	Dale Davidson
	Laboratory supervisor
	Laboratory testing, quality assurance

	Barry Bloggs
	Water Quality Officer
	Water quality and treatment, quality control

	Mary Martin
	Trade Waste Officer
	Source control

	Chris Collins
	Property owner (end user)
	Farm management

	Dr Jane Jones
	Public Health Officer, Health Department
	Public health, virology

	* Appendix B contains a copy of the certification for HACCP




3.2.
Scheme description
The scheme description documents the details and characteristics of the main components of the scheme, which will form the basis for the risk assessment process.
3.2.1.
Source water characterisation
The source of the recycled water will significantly influence the potential hazards relevant to the scheme. Consideration of the source water catchment is important in identifying parameters that may be of concern. The depth of analysis required and significance of particular parameters will depend on the means and level of exposure associated with the end uses.
Include details of the source water characterisation for the scheme. This should include a description of the methodology used to characterise the source water and demonstrate that the methodology used is suitable to identify hazards and variability in the source water. The results should be presented including all analyses of data and assessment of temporal and spatial variation.
Note:
Refer to section 3.3.1 of the RWMP and Validation Guideline
	Example: Source water characterisation

Characterisation of source water for the scheme involved conducting a land use analysis of the sewage catchment to identify potential sources of hazards in the catchment and analysis of existing source water monitoring data to support assumptions inferred from the land use analysis.

The Newtown recycled water scheme uses treated effluent from the Newtown Wastewater Treatment Plant (WWTP), owned and operated by NRC. Influent for the treatment plant is collected within the Newtown catchment area, shown in Appendix B, with minor contributions from septage delivered by tanker to the inlet works. The wastewater influent into the WWTP is predominantly of domestic origin (96%), with the remainder contributed from commercial (3%) and industrial (1%) sources. The major industrial waste generators are an abattoir and leather tannery.
Influent flow to the WWTP displays diurnal variability typical of domestic sewage systems, with peak flows in early morning and evening. Influent volume varies significantly throughout the year, largely in response to rainfall. Average monthly influent volume for 2010 is shown in Appendix C.

Source water sampling is undertaken monthly and analysed by the NRC NATA accredited laboratory for the following parameters:

	· pH
	· NOx

	· Suspended solids
	· TKN

	· COD
	· Organic N

	· BOD
	· Total N

	· Ammonia
	· Total P

	Results of monthly source water monitoring for 2010 are provided in Appendix C, and summarised in Table 2 below. Results are consistent with a typical domestic sewage catchment. Microorganism density in raw sewage has been generally well characterised and is not routinely monitored by NRC.

Table 2: Summary of source water monitoring results, 2010

	Parameter
	Number of samples
	Minimum
	Maximum
	Mean

	pH
	
	
	
	

	Suspended solids
	
	
	
	

	COD
	
	
	
	

	BOD
	
	
	
	

	Ammonia
	
	
	
	

	NOx
	
	
	
	

	TKN
	
	
	
	

	Organic N
	
	
	
	

	Total N
	
	
	
	

	Total P
	
	
	
	

	Based on the low proportion of input from heavy industry and regulation of trade waste disposal, hazards associated with industrial waste generators are considered likely to pose relatively small additional risk to public health. Influent is screened quarterly for a range of metals, pesticides and pharmaceuticals. Results of quarterly testing for 2010 are also shown in Appendix C, and confirm that industrial hazards are low, generally close to or below Australian Drinking Water Guideline health values.



3.2.2.
Intended end uses
The intent of a risk management approach is to protect public (and where relevant, environmental) health by ensuring that recycled water supplied is fit for use. The appropriate water quality is determined by the level of exposure based on how the recycled water is intended to be used, including control measures in place for minimising exposure.
Identify and describe the end uses for the scheme, including intended uses, control measures, potential routes of exposure, receiving environments, endpoints and effects. Also consider potential misuse, either accidental or intentional.

	Example: Intended end uses

The Newtown WWTP produces two classes of recycled water that meet required standards for class C recycled water (secondary treated) and class A+ (tertiary treated). Recycled water is supplied for the following uses:



	Intended use
	Potential misuse
	Routes of exposure
	Receiving environments/

endpoints
	On-site control measures

	Class C

	Irrigation of council-owned football field via above ground sprinkler system
	· Person drinking from recycled water tap (accidental or intentional)
	· Skin contact

· Accidental ingestion of water or spray
	· Soil

· Plants

· Groundwater

· Wildlife
	· Irrigation timing – 10pm – 1am

· No use during irrigation and for at least 4 hours after irrigation, or until dry

· Use of low-throw sprinklers to minimise spray drift

· Vegetation screening along road boundaries

· Signage

· Locked valves on recycled water taps

	Irrigation of golf course via above ground sprinkler system
	· Person drinking from recycled water tap (accidental or intentional)
	· Skin contact

· Accidental ingestion of water or spray
	· Soil

· Plants

· Groundwater

· Surface water ponds

· Wildlife
	· Fully fenced, locked after hours

· No access for 4 hours after irrigation, or until dry

· Use of low-throw sprinklers to minimise spray drift

· Signage

· Locked valves on recycled water taps

	Class A

	Irrigation of minimally processed food crops (pears, peaches) – spray irrigation 1-2 hours per day
	· Cross-connection with potable supply

· Person drinking from recycled water tap (accidental or intentional)
	· Ingestion of crops

· Skin contact

· Accidental ingestion of water or spray
	· Soil

· Crops

· Groundwater

· Surface water

· Humans

· Wildlife
	· Signage property boundaries and irrigation areas

· Purple pipes/taps, labelling

· Employees/ visitors informed of recycled water use and hygiene requirements

· No irrigation buffer zone within 25m of boundaries

	Recycled water supply agreements are n place between NRC and both third party users. These are attached in Appendix A.




3.2.3.
System description
This section should contain a comprehensive description of the scheme infrastructure and operation that demonstrates that scheme components are sufficiently well understood and documented to facilitate effective management. The level of detail required will depend on the complexity of the scheme and the purpose of the RWMP. A description of the nominated point of supply must be included. This is the point where the final water quality is monitored and must be representative of the water supplied to users under the scheme, ideally as close as possible to the physical point of transfer to users.

Document the infrastructure and processes used in the production and supply of the recycled water, including:

· collection network and the infrastructure used to collect the source water

· treatment system components, including process steps, pump stations, linkages, bypasses, dosing points and inputs to the system
· recycled water storages, including capacity, bypasses and overflow systems
· distribution system, including how and where recycled water is transferred to the users, and the control mechanisms in place
· nominated point of supply and documentation demonstrating that the water quality at this point is representative of the quality of water supplied to the user, particularly where the point of supply cannot be nominated at the physical transfer point.

3.2.4.
Process flow diagram
Information in the system description should be represented in a process flow (schematic) diagram. Diagrams are useful tools for visualising and consolidating technical details and systems, assisting the risk assessment process, identification of critical control points and communication.
Provide a process flow diagram that clearly depicts the recycled water system from source to end use and enables the nature of the scheme and relationships between components to be easily understood. This may be in the form of a series of connected flow diagrams and may include a simplified scheme diagram for risk assessment or critical control point identification purposes.

	Example: System Description

Influent to the Newtown WWTP consists primarily of raw sewage from the Newtown municipal sewerage system. A small proportion comes from septic tank waste delivered by tankers to the inlet works. The treatment plant uses a Modified Ludzack-Ettinger (MLE) system with chlorine disinfection. Effluent being treated to class A+ standard undergoes additional ultrafiltration and ultraviolet (UV) disinfection prior to chlorination. A flow diagram of the main system processes is provided in Figure 1.
Sewage Catchment

The Newtown sewerage system collects waste from the Newtown municipal area. The catchment area is shown in Appendix C.

Balance Tank
To moderate the impact of large fluctuations in influent volumes due to diurnal flow patterns, raw sewage is stored in the balance tank during peak flow periods. Flow of influent into the balance tank is controlled by an actuated valve that is automatically opened from 7am -10am, and 6pm-8pm. At other times influent bypasses the balance tank and is pumped directly to the inlet works. A valve at the outlet of the balance tank is opened between 11pm and 6am to release stored influent to the inlet works.  A level indicator monitors stored influent levels in the balance tank, and the outlet valve also opens when the balance tank reaches 80% capacity.
Inlet Works: Screening and Grit removal

Influent, including raw sewage, septage and recycled process waters, enters the inlet works, which consists of two mechanical step screens (1 duty and 1 standby) to remove gross solids, and two grit channels. Dewatered solids are removed to industrial waste bins and transported to a licensed waste disposal facility. Influent flow to the inlet works is monitored, and in the event of overload in extreme wet weather, influent is diverted to an emergency bypass line to a holding tank. Wastewater in the emergency storage is returned to the bioreactor feed when influent flow is reduced. In the case of prolonged wet weather events, where emergency storage capacity is reached, wastewater is released to the environment (Eastern Creek).

Bioreactor

Primary treated wastewater from the inlet works is gravity fed into the anoxic chamber of the bioreactor, where it is mixed by a submersible mixer. Wastewater initially enters the anoxic chamber to provide a carbon source for the denitrification process. From the anoxic chamber, wastewater flows into the aerobic chamber, where ammonia is oxidised to nitrates by nitrifying bacteria. Oxygen levels in the aerobic chamber are maintained by diffusers, and dissolved oxygen in the chamber is continuously monitored. Ammonia levels are monitored online at the outlet of the bioreactor as an indicator of treatment efficiency. A proportion of the mixed liquor from the aerobic chamber is pumped through the recycle line and returned to the anoxic chamber to allow denitrification of nitrates produced in the aerobic chamber to nitrogen gas.
Clarification

Remaining effluent from the aerobic chamber of the bioreactor, that is not recycled to the anoxic chamber, flows into the clarifier. Alum is dosed to the clarifier as a flocculating agent and to assist phosphorous removal. Thickened activated sludge collected in the clarifier sump is pumped into two streams. Return Activated Sludge (RAS) is returned to the feed to the anoxic chamber of the bioreactor to re-seed the bioreactor. The remainder, the Waste Activated Sludge (WAS) is pumped to the aerobic sludge digester, then to a belt filter press for dewatering. Supernatant from the digestion and dewatering processes is returned to the bioreactor feed.
Turbidity of clarified effluent is monitored online. The majority of the effluent, which is to be treated to class C, flows to Chlorine Contact Tank 1 (CCT1). The remainder that is to be treated to class A+ standards is pumped to the ultrafiltration units.

Disinfection and Storage (Class C)

Clarified effluent being treated to class C flows under gravity into CCT1. Sodium hypochlorite is dosed at the tank feed. Flow rate is monitored at entry and exit of the contact tank to regulate contact time. Free chlorine residual is also monitored online at the tank outfall. The chlorinated recycled water drains to the Class C storage tank. Free chlorine residual is monitored at the outfall of the storage tank to ensure adequate residual is maintained to prevent deterioration in water quality. The outfall of the storage tank is the nominated point of supply to Class C users and the location of final water quality monitoring for Class C recycled water. 

Fine Screen

Prior to ultrafiltration, clarified effluent to be treated to class A+ standard passes through a fine screen to further remove particulate matter and protect the ultrafiltration membranes.

Ultrafiltration

From the fine screens, effluent enters one of four parallel ultrafiltration skids. Sodium hypochlorite is dosed at the feed to the ultrafiltration system to prevent membrane fouling. Only three units are in operation at a time, and the other on standby on a rotational basis. The membranes are backwashed every 30-45 minutes, and chemically cleaned every 2-3 weeks. Spent backwash water is returned to the bioreactor.

UV Disinfection

Effluent from the ultrafiltration unit is pumped to the UV system, which consists of 3 in-line units, providing a minimum dose of 60mJ/cm2.
Chlorine Disinfection and Storage (Class A+)

UV treated effluent flows into Chlorine Contact Tank 2 (CCT2). Sodium hypochlorite is dosed at the tank feed. Flow rate is monitored at entry and exit of the contact tank to regulate contact time. Free chlorine residual is also monitored online at the tank outfall. The chlorinated recycled water drains to the Class A+ storage tank. Free chlorine residual is monitored at the outfall of the storage tank to ensure adequate residual is maintained to prevent deterioration in water quality. From the outfall of the Class A+ storage tank, recycled water is pumped 1250m to the property boundary of the user.

Final water quality monitoring of Class A+ recycled water is undertaken at the outfall of the storage tank (nominated point of supply for Class A+). Quarterly monitoring takes place just before the property boundary to demonstrate that there is no significant deterioration of water quality between the storage tank and the property boundary. Responsibility is transferred to the property owner at the metered valve at this point.
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Figure 1: Scheme process flow diagram
3.2.5.
Operating environment
Include details of operating conditions specific to the scheme, such as:

· irregular patterns of supply and/or demand, such as seasonal shutdowns

· planned stoppages such as during scheduled maintenance

· partnerships or contractual arrangements, or outsourced services

· alternative water supply arrangements, if relevant.
3.2.6.
Recycled water product
This section should identify the recycled water product and the associated water quality objectives, including any required log reduction values (LRV), for each of the intended uses. Evidence should be provided to demonstrate that the proposed water quality is appropriate, and complies with any regulated standards, for the intended uses. This should include references to applicable criteria and standards in the Public Health Regulation 2005 and Water quality guidelines for recycled water schemes, as well as other relevant guidelines, research or industry standards to justify the nominated water quality.

An assessment of relevant existing, or historical data for the scheme should be incorporated if available; for example, data captured via ongoing operational or verification monitoring programs. Control charts can assist in analysing the data to identify trends, abnormal results and any gaps in data. The reliability of the data should also be considered. This provides a characterisation of the quality and variability of recycled water produced by the scheme and may assist in identifying potential hazards and hazardous events that may impact on recycled water quality.

3.3.
Hazard identification and risk assessment
The following sections of the RWMP should document the risk assessment process undertaken by the analysis team. Where the scheme has current certification for an existing risk management system, e.g. HACCP, a copy of the certification should be attached, and taken into account when undertaking the risk assessment. The outcomes of the hazard identification and risk assessment process should be incorporated into a summary table, including the identified hazards and hazardous events, unmitigated and residual risk rankings and control measures. An example of such a table is provided in the Risk Assessment table below.

Notes:

Refer to section 3.4 of the RWMP and Validation Guideline


For additional guidance refer to section 2.2.4 and chapter 3 of the AGWR
3.3.1.
Methodology
The risk management methodology should be clearly documented in this section. This should include conducting an initial induction to ensure that all members of the risk assessment team have a clear and mutual understanding of the process prior to commencing the assessment.

Different terminology may be relevant, based on the risk management methodology used. Ensure terminology is clearly defined and consistently used in the RWMP. While the specific methodology may vary, the main elements of hazard identification and risk assessment should be addressed, as outlined in the following sections.
3.3.2.
Hazard identification
Document the hazards identified at their introduction to the scheme based on the available information, such as the source water characterisation, system description and intended uses.
Depending on the intent and jurisdictional requirements, hazards may relate to human or environmental health or financial impacts. For the purpose of this document
 hazard identification should focus directly on public health. The most significant human health hazards are likely to be microorganisms capable of causing illnesses, however biological, chemical and physical factors should be considered. Consideration should also be given to variability of potential hazards to ensure seasonal and intermittent hazards are captured. 

3.3.3.
Hazardous events
Hazardous events, those that may result from or lead to the presence of a hazard, can vary from process failure to human error or unauthorised use of recycled water.
Document the hazardous events identified and their sources or where they may occur in the process.
3.3.4.
Unmitigated risks
Record the level of unmitigated risk, also known as maximum risk, estimated for the identified hazards and hazardous events in the absence of any preventive measures. An initial screening-level risk assessment may be used to screen out very low risk hazards, allowing more detailed qualitative or quantitative risk assessment processes to focus on hazards of most relevance to the scheme.

3.3.5.
Significant risks
Once all hazards and hazardous events have been assessed in terms of unmitigated risk, the analysis team should agree to and document the cut off for significant risk. The cut off distinguishes between what is and is not considered an acceptable level of risk. Significant risks will determine management priorities and generally be the focus of the critical control points.
3.3.6.
Uncertainty levels
Some level of uncertainty is inherent in the estimation of risk. The degree of uncertainty will depend on the variability of the hazard itself within the system, and the comprehensiveness and reliability of available knowledge and data. Understanding the uncertainty associated with hazards may assist in identifying measures that may be implemented to moderate hazard variability, or targeted research to address knowledge deficiencies.
Document the main sources of uncertainty for each hazard and hazardous event to contextualise future risk assessments and inform research and development programs.

3.3.7.
Control measures and residual risk
Identify the existing control measures and multiple barriers that prevent significant hazards from being present in the recycled water and hazardous events from occurring, and the subsequent residual risk rankings assigned to each significant risk.
Where the existing measures identified do not sufficiently mitigate significant hazards, alternative and additional control measures should be identified that ensure residual risks are reduced to acceptable levels. Provide detail regarding specific preventive measures and strategies addressing each significant risk. Relevant procedures may be attached to the document if required. For dual reticulation schemes, ensure measures to prevent and control cross connections, such as audit programs, are detailed.

3.4.
Operational control
Appropriate mechanisms must be established for managing control measures that are essential in preventing significant hazards or reducing them to acceptable levels. Information in these sections may be summarised in a table.
Notes:

Refer to section 3.5 of the RWMP and Validation Guideline


For additional guidance refer to sections 2.3 and 2.4 of the AGWR
3.4.1.
Critical control points

Critical control points (CCPs) are control measures that are essential in removing significant hazards or reducing them to an acceptable level, and for which performance efficacy can be monitored and controlled. Failure of a CCP is likely to require the scheme to be shut down or cease supply until corrective action can be taken.
Quality control points (QCPs) are also important in controlling significant hazards, but are not key mechanisms for assuring effective hazard removal, either because the hazard will be sufficiently mitigated at a subsequent process step, or because performance is not able to be adequately monitored and controlled to enable a timely response to any failures.
Document the critical and quality control points identified throughout the recycled water system and the process used to systematically assess process steps and identify control points, for example the decision tree that was used.

3.4.2.
Critical limits

Critical limits define the operational tolerance levels for monitoring the performance of critical processes. Operation within critical limits indicates the process is functioning effectively to remove the relevant hazards and produce water of acceptable quality. Critical limits should be exact values, not a range.
Document the operational monitoring parameters and critical limits identified for each critical control point and the corrective actions required when these limits are deviated from.
3.4.3.
Alert levels

Target criteria, alert levels, or early warning systems for the scheme should also be indentified, along with details of corrective actions that will be undertaken in response to deviations from the target criteria to prevent exceedence of critical limits.

Example: Risk assessment

The following example is based on a qualitative risk assessment process using risk matrices from the AGWR. Hazards and associated risk levels will vary greatly from scheme to scheme depending on the source, treatment systems and end use or environmental end point. Identified hazards and risk levels will also vary according to the intent of the risk assessment. This example focuses only on risks to public health and does not consider environmental risk.
Qualitative measures of likelihood

	Level
	Descriptor
	Example description

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

	B
	Unlikely
	Could occur within 20 years or in unusual circumstances

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

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

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


Qualitative measures of consequence or impact
	Level
	Descriptor
	Example description

	1
	Insignificant
	Insignificant impact or not detectable

	2
	Minor
	Health — Minor impact for small population

Environment — Potentially harmful to local ecosystem with local impacts contained to site

	3
	Moderate
	Health — Minor impact for large population 

Environment — Potentially harmful to regional ecosystem with local impacts primarily contained to on-site

	4
	Major
	Health — Major impact for small population

Environment — Potentially lethal to local ecosystem; predominantly local, but potential for off-site impacts

	5
	Catastrophic
	Health — Major impact for large population

Environment — Potentially lethal to regional ecosystem or threatened species; widespread on-site and off-site impacts


Qualitative risk estimation
	Likelihood
	Consequence

	
	1 Significant
	2 Minor
	3 Moderate
	4 Major
	5 Catastrophic

	A Rare
	Low
	Low
	Low
	High
	High

	B Unlikely
	Low
	Low
	Moderate
	High
	Very High

	C Possible
	Low
	Moderate
	High
	Very High
	Very High

	D Likely
	Low
	Moderate
	High
	Very High
	Very High

	E Almost certain
	Low
	Moderate
	High
	Very High
	Very High


Source: Australian Guidelines for water recycling: managing health and environmental risks (phase1), 2006.
Risk assessment
	ID
	Source of hazard
	Hazard or hazardous event
	Potential impact
	Unmitigated risk
	Preventive measures
	Residual risk

	
	
	
	
	L
	C
	R
	
	L
	C
	R

	1. Sewage catchment

	1.1
	Source water
	Bacteria
	Illness (chronic or acute) from exposure to recycled water via end uses
	E
	4
	Very high
	Ultrafiltration, UV/ chlorine disinfection, user controls (signage, communication, restricted access)
	B
	2
	Low

	1.2
	Source water
	Viruses
	Illness (chronic or acute) from exposure to recycled water via end uses
	E
	5
	Very high
	Ultrafiltration, UV/ chlorine disinfection, user controls (signage, communication, restricted access)
	B
	2
	Low

	1.3
	Source water
	Protozoa
	Illness (chronic or acute) from exposure to recycled water via end uses
	E
	4
	Very high
	Ultrafiltration, UV/ chlorine disinfection, user controls (signage, communication, restricted access)
	B
	2
	Low

	1.4
	Source water
	Helminths
	Illness (chronic or acute) from exposure to recycled water via end uses
	E
	4
	Very high
	Ultrafiltration, user controls (signage, communication, restricted access)
	B
	2
	Low

	1.5
	Source water
	High nutrient levels promoting algal growth on membrane filters and in storages
	Reduced treatment efficiency;

Production of algal toxins
	D
	2
	Moderate
	Biological treatment, clarification, NaOCl dosing at membrane feed
	B
	1
	Low

	1.6
	Source water
	High or low pH affecting biological treatment systems and reducing chlorine efficacy
	Reduced treatment efficiency; Ineffective disinfection
	C
	3
	High
	Monitoring of source water pH prior to inlet works and pH adjustment as necessary
	A
	2
	Low

	1.7
	Source water
	High level of solids resulting in overloading of membranes and ineffective disinfection
	Reduced treatment efficiency
	E
	4
	Very high
	Primary treatment, biological treatment, ultrafiltration
	B
	2
	Low

	1.8
	Source water: Commercial/ industrial discharge
	Heavy metals

Industrial chemicals

Pesticides
	Illness (chronic or acute) from exposure to recycled water via end uses
Reduced health of biological treatment systems
	D
	3
	High
	Trade waste agreements with commercial/industrial producers, source water monitoring, absorption by biological treatment system
	B
	2
	Low

	1.9
	Illegal trade waste discharge
	Heavy metals

Industrial chemicals

Pesticides
	Illness (chronic or acute) from exposure to recycled water via end uses
Reduced health of biological treatment systems
	D
	2
	Moderate
	Source water monitoring, auditing of trade waste generators in accordance with NRC’s trade waste program, absorption by biological treatment system
	C
	1
	Low

	1.10
	Extreme wet weather event
	Hydraulic overload of treatment systems
	Reduced treatment efficiency
	C
	3
	High
	Balance tank, emergency bypass
	C
	1
	Low

	2. Balance tank

	2.1
	Failure at balance tank (e.g. valve or pump)
	Hydraulic overload of treatment systems
	Reduced treatment efficiency
	B
	2
	Low
	Scheduled equipment maintenance, emergency bypass
	A
	1
	Low

	3. Inlet works

	3.1
	Screen failure
	Gross solids damaging treatment systems
	Reduced treatment efficiency
	B
	3
	Moderate
	Equipment inspection and maintenance, standby screen, emergency bypass
	A
	1
	Low

	4. Bioreactor

	4.1
	Insufficient activated sludge mass resulting in ineffective biological treatment
	Excess nutrients and organic matter resulting in overloading of membranes and ineffective disinfection
	Reduced treatment efficiency
	C
	2
	Moderate
	Monitoring of sludge age, online monitoring of ammonia at outlet of aerobic chamber
	B
	2
	Low

	4.2
	Insufficient aeration of aerobic chamber
	Excess nutrients and organic matter resulting in overloading of membranes and ineffective disinfection
	Reduced treatment efficiency
	C
	2
	Moderate
	Online monitoring of DO
	B
	2
	Low

	5. Clarifier

	5.1
	Ineffective sludge removal
	High level of solids resulting in overloading of membranes and ineffective disinfection
	Reduced treatment efficiency
	B
	4
	High
	Online turbidity monitoring of clarified effluent, alarming and manual diversion
	B
	1
	Low

	6-8 Class C only

	6. Chlorine contact tank (Class C)

	6.1
	Underdosing of chlorine resulting in inadequate disinfection
	Pathogenic microorganisms (bacteria, viruses)
	Illness from exposure to out-of-spec recycled water
	C
	3
	High
	Online monitoring of chlorine residual, scheduled equipment calibration and maintenance
	B
	2
	Low

	6.2
	Insufficient contact time resulting in inadequate disinfection
	Pathogenic microorganisms (bacteria, viruses)
	Illness from exposure to out-of-spec recycled water
	C
	3
	High
	Online monitoring of chlorine residual and flow rate
	B
	2
	Low

	6.3
	High or low pH resulting in inadequate disinfection
	Pathogenic microorganisms (bacteria, viruses)
	Illness from exposure to out-of-spec recycled water
	B
	4
	High
	pH monitoring at feed to CCT
	A
	3
	Low

	7. Class C storage

	7.1
	Regrowth of pathogens
	Pathogenic microorganisms
	Illness from exposure to out-of-spec recycled water
	C
	3
	High
	Limited storage period, monitoring and maintenance of chlorine residual

	B
	2
	Low

	7.2
	Contamination of storage from an external source (e.g. wildlife, sabotage)
	Pathogenic microorganisms

Chemical
	Illness from exposure to out-of-spec recycled water
	C
	3
	High
	Sealed storage, limited access, routine inspection and maintenance of storage, maintain chlorine residual, monitoring of final water quality
	B
	2
	Low

	7.3
	Algal growth
	Algal toxins
	Illness from exposure to toxins in recycled water
	C
	2
	Moderate
	Nutrient removal through biological treatment, sealed storage limiting light, user controls
	B
	2
	Low

	8. End uses (Class C) – open space irrigation

	8.1
	Accidental or intentional ingestion from recycled water taps (unplanned use)
	Pathogenic microorganisms

Chemical
	Illness from exposure to hazards via ingestion of in-spec recycled water
	D
	4
	Very high
	Signage, locked valves on recycled water taps
	A
	3
	Low

	8.2
	Ingestion of spray during irrigation
	Pathogenic microorganisms

Chemical
	Illness from exposure to hazards via ingestion of in-spec recycled water
	D
	2
	Moderate
	Irrigation at night, controlled access, signage
	B
	2
	Low

	8.3
	Contact with irrigated turf
	Pathogenic microorganisms

Chemical
	Illness from exposure to hazards via skin contact
	E
	2
	Moderate
	Irrigation at night allowing for withholding period
	C
	1
	Low

	8.4
	Over-irrigation resulting in ponding of recycled water
	Pathogenic microorganisms

Chemical
	Illness from exposure to hazards via skin contact
	C
	2
	Moderate
	Irrigation at night allowing for withholding period
	B
	2
	Low

	Continues from 5 (Clarifier) – Class A+ only

	9. Fine screen

	9.1
	Screen failure
	High suspended solids
	Excess solids entering UF units leading to membrane damage and reduced treatment efficiency
	C
	3
	High
	Routine inspection and maintenance;

Turbidity monitoring prior to UF, automatic shutdown of feed pump in event of exceedence of critical limits
	B
	1
	Low

	10. Ultrafiltration

	10.1
	Membrane breakthrough
	Pathogenic microorganisms
	Illness from exposure to out-of-spec recycled water
	B
	4
	High
	Online monitoring of turbidity, pressure decay testing, alarming.

Standby membrane (rotational)

Routine inspection and maintenance
	B
	1
	Low

	10.2
	Excessive flux
	Reduced performance from overloading of membrane
	Reduced treatment efficiency
	C
	3
	High
	Flow (flux) monitoring post-filtration

TMP monitoring
	B
	2
	Low

	11. UV disinfection

	11.1
	Failure of 1 or more units resulting in inadequate disinfection
	Pathogenic microorganisms (bacteria, viruses, protozoa)
	Illness from exposure to out-of-spec recycled water
	C
	3
	High
	Dose monitoring;

Routine equipment calibration and maintenance;

Redundancy (can meet minimum objective with one unit offline)
	B
	2
	Low

	11.2
	High turbidity shielding pathogens resulting in inadequate disinfection
	Pathogenic microorganisms (bacteria, viruses, protozoa)
	Illness from exposure to out-of-spec recycled water
	B
	3
	Moderate
	Turbidity monitoring post-filtration
	A
	3
	Low

	12. Chlorine contact tank (Class A)

	12.1
	Underdosing of chlorine resulting in inadequate disinfection
	Pathogenic microorganisms (bacteria, viruses)
	Illness from exposure to out-of-spec recycled water
	C
	3
	High
	Online monitoring of chlorine residual, scheduled equipment calibration and maintenance
	B
	2
	Low

	12.2
	Overdosing of chlorine
	High chlorine residual, disinfection byproducts
	Exposure to potential carcinogens
	C
	1
	Low
	Online monitoring of chlorine residual, scheduled equipment calibration and maintenance
	B
	1
	Low

	12.3
	Insufficient contact time resulting in inadequate disinfection
	Pathogenic microorganisms (bacteria, viruses)
	Illness from exposure to out-of-spec recycled water
	C
	3
	High
	Online monitoring of chlorine residual and flow rate
	B
	2
	Low

	12.4
	High or low pH resulting in inadequate disinfection
	Pathogenic microorganisms (bacteria, viruses)
	Illness from exposure to out-of-spec recycled water
	C
	3
	High
	pH monitoring at feed to CCT
	B
	2
	Low

	13. Class A+ storage

	13.1
	Regrowth of pathogens
	Pathogenic microorganisms
	Illness from exposure to out-of-spec recycled water
	C
	3
	High
	Limited storage period, monitoring and maintenance of chlorine residual
	B
	2
	Low

	13.2
	Contamination of storage from an external source (e.g. wildlife, sabotage)
	Pathogenic microorganisms

Chemical
	Illness from exposure to out-of-spec recycled water
	C
	3
	High
	Sealed storage, limited access, routine inspection and maintenance of storage, maintain chlorine residual, monitoring of final water quality

	B
	2
	Low

	13.3
	Algal growth
	Algal toxins
	Illness from exposure to toxins in recycled water
	C
	2
	Moderate
	Nutrient removal through biological treatment, sealed storage limiting light, monitoring of final water quality, user controls
	B
	2
	Low

	14. End use (Class A+) – irrigation of minimally processed food crops

	14.1
	Cross-connection (accidental) with potable source
	Pathogenic microorganisms

Chemical
	Illness from ingestion of in-spec recycled water (high exposure, may be long-term)
	C
	4
	Very high
	Colour coding of recycled water pipes and fixtures (purple), conductivity testing following installation
	A
	2
	Low

	14.2
	Accidental or intentional direct ingestion
	Pathogenic microorganisms

Chemical
	Illness from exposure to hazards via ingestion of in-spec recycled water
	D
	3
	High
	All employees and visitors to property informed regarding appropriate use of recycled water, colour coding of fixtures, signage
	A
	2
	Low

	14.3
	Ingestion of spray from irrigation by workers, passers-by and near-by residents
	Pathogenic microorganisms

Chemical
	Illness from exposure to hazards via ingestion of in-spec recycled water
	D
	2
	Moderate
	Signage, irrigation at night
	B
	2
	Low

	14.4
	Over-irrigation resulting in ponding of recycled water
	Pathogenic microorganisms

Chemical
	Illness from exposure to hazards via skin contact
	C
	1
	Low
	Signage, irrigation at night
	B
	1
	Low


Critical control points
To identify Critical Control Points (CCPs) and Quality Control Points (QCPs), each process step within the system was assessed with respect to significant hazards (those with an unmitigated risk of moderate to very high) using the following decision tree adapted from the AGWR. The results of the CCP and QCP identification process are outlined in Table X.
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Table X: CCP and QCP identification
	Process step
	Decision Tree
	CCP or QCP?

	
	Q1
	Q2
	Q3
	Q4
	

	1. Sewage catchment
	Y
	Y
	N
	
	QCP

	2. Balance Tank
	Y
	N
	
	
	No

	3. Inlet works
	Y
	N
	
	
	No

	4. Bioreactor
	Y
	Y
	Y
	Y
	CCP

	5. Clarifier
	Y
	Y
	Y
	N
	QCP

	6 Chlorine Contact Tank (Class C)
	Y
	Y
	Y
	Y
	CCP

	7. Storage (Class C)
	Y
	Y
	Y
	N
	QCP

	8. End uses (Class C)
	Y
	Y
	N
	
	QCP

	9. Fine screen
	Y
	Y
	Y
	Y
	CCP

	10. Ultrafiltration
	Y
	Y
	Y
	Y
	CCP

	11. UV Disinfection
	Y
	Y
	Y
	Y
	CCP

	12. Chlorine Contact Tank (Class A+)
	Y
	Y
	Y
	Y
	CCP

	13. Storage (Class A+)
	Y
	Y
	Y
	N
	QCP

	14. End use (Class A+)
	Y
	Y
	N
	
	QCP


Monitoring of critical control points
	CCP
	Parameter monitored
	Location
	Alert level
	Critical limit
	Corrective actions

	Bioreactor
	Ammonia

Nitrate
	Aerobic chamber

Aerobic chamber
	> 2.5 mg/L

> 5 mg/
	> 3.5 mg/L

> 8 mg/L
	Check DO monitoring results from aerobic chamber to ensure adequate aeration; check sludge age and adjust as necessary
May require screening of source water for potential industrial toxicant contamination

	Fine Screens
	Turbidity
	Ultrafiltration feed
	>2 NTU
	>5 NTU
	Automatic shutdown of feed pump to ultrafiltration units
Inspection and action in accordance with operational procedures

	Ultrafiltration
	Pressure decay testing (daily)

Flux

Filtrate turbidity
	Membrane units

Membrane units

Post membrane units
	PDR >3 kPa/min

>30 L/m2.h

> 0.5 NTU
	PDR >5 kPa/min

>38 L/m2.h

>1 NTU
	Switch duty/standby trains. Inspection and repair in accordance with operational procedures. Breach of CL’s at multiple units will result in shutdown of feed pump to ultrafiltration units

	UV Disinfection
	Dose intensity

UV transmissivity
	UV units 
	<70 mJ/cm2
<90% for 10mins
	<60 mJ/cm2
<85% for 1hour
	Inspection and action in accordance with operational procedures

	Chlorine Contact Tank (Class C & Class A+)
	pH (online)

Free chlorine residual (online)
	Pre-CCT

Outlet from chlorine contact tank
	>7.5

≥ 5 mg/L

≤ 0.7 mg/L
	>8.5

≥ 7 mg/L

≤ 0.2 mg/L
	pH adjustment as necessary. Investigate cause

Inspect chlorine dosing system, monitoring equipment for faults
Adjust dose as required


4.
Scheme validation
Validation is the process of proving that the recycled water system will be capable of consistently achieving the performance objectives and meeting the minimum water quality criteria identified for the scheme. Typically, validation is undertaken at the pre-commissioning and commissioning stages of the scheme’s operation, before supply to end users has commenced. Revalidation may need to occur at later stages in response to significant changes to the scheme or operating conditions (refer to 4.2. below).
The RWMP and Validation Guideline addresses three phases of validation:

· pre-commissioning validation – generally undertaken during the planning and design stage to determine the combination of treatment components that will be required to meet the required water quality

· commissioning validation – confirms that selected components perform as expected when operating as part of the treatment system

· commissioning verification – testing of final product water to show that the system as a whole produces the expected water quality
Within these phases, there are numerous validation methodologies that may be used to demonstrate system performance. Appropriate methodologies will depend on the type and complexity of scheme, the chosen technologies and hazards being addressed. Section 3.6 of the RWMP and Validation Guideline details the main types of validation and provides a ‘points system’ as a guide to suitable combinations of validation methods for different scheme types.
Existing schemes (those that were in operation prior to commencement of the Act in July 2008) that have substantial existing data may only need to provide verification (final water quality monitoring) results that demonstrate that the scheme has been consistently producing the required water quality.

Note:
Refer to section 3.6 of the RWMP and Validation Guideline
4.1.
Validation program
The validation program documents how the performance of the recycled water scheme will be assessed. It contains information about the methodology to be used to validate each component, as well as the system as a whole.
Schemes supplying recycled water for augmenting drinking water supplies are required to submit the proposed validation program for approval by the regulator prior to applying for approval of the RWMP. For other types of schemes the validation program is submitted with the RWMP application.
Outcomes from the validation program should be incorporated into the detail of the RWMP for all schemes.

4.1.1.
Validation of treatment processes
Document the process for validating the individual treatment processes that contribute to the required water quality objectives. Although the methodology may vary, for each process the following should be addressed:
· indentify target pathogens

· specify log reduction requirement

· identify the methodology to be used to demonstrate log reduction

· provide analysis of data or evidence to show that the required log reduction can be achieved.
4.1.2.
Verification of final water quality
As well as individually validating process units, results of final water quality monitoring should be assessed to confirm that overall system performance is adequate to meet the water quality criteria (commissioning verification).

4.1.3.
Validation of critical limits, operational limits and corrective actions
In conjunction with validation of treatment processes and final water quality, critical limits and associated corrective responses should be validated to demonstrate that: 

· the system is capable of consistently operating within the set limits

· the limits effectively indicate the corresponding control measure is performing at a level to achieve the required hazard removal

· operating within critical limits ensures recycled water quality criteria are met at the verification step.
Demonstrate that the critical limits, operational limits and corrective actions can be consistently achieved, and are set at a level appropriate to ensure the required treatment performance.

4.1.4.
Validation report
The validation program should be documented in a report that details the following for each item being validated; this may be in a separate report appended to the RWMP:

· the aim of the validation

· the methodology used

· the results of the validation undertaken

· the conclusion of the validation, that is, whether the aim of the validation was met

· a summary of outcomes from the validation program.

4.2.
Revalidation
Throughout the life of the scheme, significant changes to operating conditions or processes may occur that necessitate revalidation of individual processes and the system as a whole to ensure that water quality objectives can still be consistently achieved under the altered conditions.
Document scenarios that may occur that will trigger revalidation of systems or processes. Types of changes to the scheme that may be considered include:

· source water quality or catchment changes, e.g. new or increased concentrations of hazards detected; or a new industrial development in the sewage catchment

· upgrades or changes to infrastructure or processes, such as treatment components, chemicals, critical limits or operating parameters; plant capacity

· audits or reviews indicating ongoing compliance issues
· new intended end uses requiring more stringent water quality standards
· changes to legislation, water quality criteria or industry standards.

5.
Operational procedures and process control
This section should document the procedures for ensuring system processes and activities occur effectively and correctly to produce recycled water of acceptable quality. This information may be formalised in the organisation’s operating procedures which should be described and referenced in the RWMP where applicable.
5.1.
Operational procedures
Operational procedures should describe process control programs for the scheme. These may be compiled in an operation manual which could be an attachment to the RWMP. Document the positions responsible for the activities in the procedures and how staff are trained in the procedures.

5.2.
Source water monitoring
Characterisation of source water should be ongoing to account for changes over time, and assist identification of new or emerging hazards. Parameters and monitoring frequencies should be risk based.

Provide details of the ongoing source water monitoring program.
5.3.
Operational monitoring
Provide a plan that details the operational monitoring protocols, including:

· responsible personnel

· operational monitoring parameters

· criteria or performance targets

· monitoring frequency

· analysis of results to determine operational efficacy.
5.4.
Operational corrective actions

Include procedures for corrective actions which establish process control, immediately when critical limits or target criteria are exceeded. These may be included as part of the operational procedures for the scheme or as separate corrective procedures.

Include the responsibilities for actions in procedures, and how reviews will occur after corrective actions are taken.

5.4.1.
Communication systems

Document the communication systems to be implemented when process control is lost, including the responsibilities for executing communication protocols.

5.5.
Monitoring equipment

Equipment used for operational monitoring needs to be capable and suitable for the monitoring task. Consequently, maintenance of the monitoring equipment is critical in the provision of consistent and reliable results and performance.

5.5.1.
Equipment maintenance

Provide details of the maintenance requirements for the equipment and infrastructure used in the scheme. Detail the responsibility for scheme and process maintenance. This information may be available in the manufacturer’s specification and summarised in an organisation’s maintenance schedule.
6.
Verification of recycled water quality and operational performance

This section will document details of ongoing verification of final water quality.

6.1.
Recycled water quality monitoring
Include the ongoing verification monitoring program for the scheme that will demonstrate final water quality meets required standards.

6.1.1.
Monitoring location(s)
Document the location(s) in the scheme where verification monitoring will occur. The monitoring point(s) may have regulatory implications, for example in jurisdictions where final water quality is regulated the monitoring point(s) should be representative of the final water quality. In other instances a monitoring point might be linked to sale agreements that define the water quality for a specific use. Similar to meeting regulatory requirements, these monitoring point(s) should also be indicative of final water quality.

6.1.2.
Monitoring parameters
List the characteristics to be monitored and process for selection, including demonstration that they are adequate/efficient indicators of final water quality. In jurisdictions where final recycled water quality is regulated some parameters may be predetermined. Demonstrate that the chosen parameters meet regulatory requirements.

6.1.3.
Monitoring frequency
Describe and justify the frequency of monitoring for the identified verification monitoring parameters. In jurisdictions where final recycled water quality is regulated some frequencies may be predetermined. Demonstrate that the chosen frequencies meet regulatory requirements.

6.1.4.
Sampling techniques
Provide details of procedures for the collection and handling of samples, including how samples are taken, who is responsible and the training provided to responsible personnel.

6.1.5.
Sample analysis
Provide details of the facilities used to undertake analysis of samples. Ideally sample analysis should be performed by a laboratory with NATA (National Association of Testing Authorities) accreditation for the relevant analysis procedures. Where a NATA accredited laboratory is not used, documentation should be provided that details the methodology, including quality assurance and quality control procedures, used to perform the analysis.

	Example: Verification monitoring program

Verification monitoring is carried out at the final water quality monitoring points as shown in the process flow diagram in Figure 1, at the outfall of the class A+ and class C recycled water storage tanks. Sample analysis is undertaken at the NRC NATA accredited laboratory. The parameters and frequency are in accordance with standards for class A+ and class C recycled water in the Public Health Regulation 2005 as follows:
Final water quality monitoring (Class A+)

	Parameter
	Frequency

	Clostridium perfringens
	Weekly

	Escherichia coli
	Weekly

	F-RNA bacteriophages
	Weekly

	Somatic coliphages
	Weekly

	Turbidity
	Daily

	Final water quality monitoring (Class C)

	Parameter
	Frequency

	Escherichia coli
	Weekly


6.2.
Documentation and reliability
The verification monitoring program should identify the processes for establishing reliability of the data. Roles and responsibilities, sampling and analysis methodologies, record keeping and details of equipment calibration should be included. Evidence may be attached for third party certification of management systems under a relevant standard, e.g. AS/NZS ISO 9001.
6.3.
Satisfaction of recycled water users
Include a user complaints and response program. The roles and responsibilities should be identified in the program. The program should identify the process for documenting complaints and responses.

	Example: Satisfaction of recycled water users

Customer complaints are received at the NRC Customer Service Centre. Customer service officers record details in the Complaint Received form (attached in Appendix X), which includes the name and contact details of the complainant and nature of the complaint, and the form is forwarded immediately by email to the water services division for action. Details of all complaints, including investigations, follow-up actions and resolution, are recorded by the action officer in the Register of Complaints.



6.4.
Short-term evaluation of results

Detail the process for reviewing and evaluating verification monitoring data and user complaints to ensure better scheme management. Document mechanisms for communication and reporting of results, both internally and externally. This may be part of a broader scheme performance evaluation procedure.
6.5.
Corrective responses

Include procedures for corrective responses, including the analysis of operational procedures and monitoring in response to verification monitoring and user complaints. Ensure communication and reporting protocols are established.

7.
Management of incidents and emergencies
There should be a documented system for managing and responding to incidents and emergencies that might occur during operation of the scheme. The following sections may be covered in an incident and emergency response plan developed for the scheme, attached to the RWMP.

7.1.
Communication
Provide communication protocols that in the event of an incident or emergency will facilitate communication with relevant entities, including:

· relevant agencies, including emergency response and regulatory bodies

· end users

· public and media.
7.2.
Incident and emergency response protocols
Document the potential incidents and emergencies which may occur and the relevant response plans. Establish response actions and responsibilities. Identify the training requirements for staff involved in the execution of the protocols.
7.2.1.
Continuous improvement of incident management
The incident and emergency protocol should identify how management of incidents and emergencies will be investigated, documented, reported and evaluated for continuous improvement of both incident response processes, and preventive measures.

8.
Documentation management and reporting

Provide systems for document management and reporting. Where electronic systems are used, summarise their attributes and functionalities that ensure adequate document management and record keeping.

8.1.
Management of documentation and records
Include a procedure or system that provides for the management of documentation and records, including operational and verification monitoring data. This should include a method for document control, how records will be kept for easy access and integrity retention, and how staff will be trained to use systems efficiently. 

8.2.
Document review
Provide a summary of how often documents and systems will be periodically reviewed.

	Example: Document review

A regular review of the RWMP will be conducted at least every year to ensure the RWMP remains relevant having regard to:

· the operation of the recycled water scheme
· the water quality criteria for recycled water relevant to the scheme
· best practice industry standards for the production and supply of recycled water.

If the review indicates the plan should be changed, NRC will amend the RWMP to reflect the findings of the review and apply to the regulator for approval of the amended plan. Otherwise, findings of the review will be incorporated into the annual report for that year.



8.3.
Reporting
Include procedures for effective internal and external reporting, including annual reporting, community/public reporting and regulator reporting.

9.
Supporting programs
9.1.
Operator, contractor and end user awareness and training
Include an awareness and training program for operators, contractors and end users. This may be in the form of procedures attached to the RWMP as reference documents.

9.1.1.
Operator, contractor and end user awareness and involvement
Document mechanisms and communication procedures which increase awareness and participation in water quality management, protection of public health, and environmental protection.
9.1.2.
Operator, contractor and end user training
Describe the training requirements for operators, contractors and users for the different aspects of the scheme. Document the skills and experience required by operators and contractors.

9.2.
End user agreements
Provide details, and if possible attach copies, of formal agreements or contracts with end users under the scheme that ensure that recycled water is used appropriately, as provided for in the RWMP, and that on-site control measures are implemented as required.

9.3.
Community involvement and awareness
9.3.1.
Consultation

Describe the process for consultation with recycled water users and the community, including the strategies that were used and how consultation was incorporated into the development of the scheme.
9.3.2.
Communication and education

Provide a two-way communication program used to raise awareness, and inform the community on the scheme and the use of recycled water. Schemes providing recycled water for dual reticulation must provide details of an education and risk awareness program, as outlined in section 4 of the RWMP and Validation Guideline.
9.4.
Evaluation and audit
Document the process for long-term data collection and how it will be used to assess performance and identify problems.

9.4.1.
Audit of recycled water quality management
Provide a process for internal and external audits, including frequencies, roles and responsibilities and the process for documenting and reporting results. Additionally, outline any triggers that may result from audit results (for example changes to the scheme, the RWMP or other documents).

	Example: Auditing

Internal audits will be conducted annually by NRC staff members who, as a minimum, have completed a two day audit training course.
A regular external audit of the RWMP will be conducted by a suitably qualified independent auditor (not an employee of NRC) at least every three years.
Internal and external audits will assess compliance with the RWMP and conditions of approval. Audit reports will be reviewed by the Manager of Water Services and if the report indicates compliance issues, the analysis team will be convened to determine appropriate action. Actions potentially triggered by audit findings include:

· review of the RWMP, and amendment if necessary
· revalidation of treatment processes and critical limits
· review of risk assessment process
· review of management systems and procedures.

Audit results and reports are submitted to the approval agency and retained in accordance with document management procedures.



9.5.
Review and continuous improvement
Document the review and continuous improvement mechanisms that will be undertaken for the scheme. This should include roles and responsibilities, the documentation and communication of results and the involvement of senior management. Document the processes that may be triggered by reviews, for example commencement of a recycled water quality management improvement plan.

10.
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