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Version No: X
Date: day/month/year
This document has been prepared by Name-F11. The information contained in this publication is intended for general use of personnel involved in the Name-F11 to assist in the implementation and management of the recycling scheme.
The styles in the template may be altered to suit your organisation’s style. While every effort has been made to include all relevant aspects of a RWQMP in this template, recycling schemes may consider adding other relevant information. Other documents the organisation/scheme have that support the RWQMP can be referred, linked or included as an Appendix to this template. 

The template has been prepared by The Department of Health, Western Auswtralia (DOHWA) based on the Australian Guidelines for Water Recycling Managing Health and Environmental Risk Phase 1 (2006),  the Guidelines for the Use of Recycled Water in Western Australia (2010) and other supporting documentation. Users of the template should review the DOHWA web site for any updates http://www.public.health.wa.gov.au/2/643/2/recycled_water.pm
Development and implementation of RWQMP is regarded as an essential component of assuring recycled water safety and quality.  This RWQMP template is designed to be flexible and suitable for application to all recycled water schemes irrespective of size and complexity. The level of detail in the plan needs to reflect the nature of the risk with those of lower risk being simpler and much shorter than those with higher risk.

All recycling schemes need to complete Appendices A to L. Appendices M to Z may need to be included if relevant for your recycling scheme. For example, if the scheme received the recycled water from another recycled water supplier, Appendix O (Operational and Maintenance Manual of the WWTP) is not required while Appendix M (Recycled Water Supply Agreement) is required.  
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Foreword

Include: 

· Purpose of the RWQMP 

The Name-F11 recycled water quality management plan (RWQMP) is a stand-alone document to be used by all parties in the day to day operation and management of the scheme. The purpose of this RWQMP is …

· Scope of the RWQMP
This RWQMP provides an overview of how the 12 elements of the risk management framework of the Australian Guidelines for Water Recycling Managing Health and Environmental Risk has been addressed in the Name-F11
This management plan is a live document in a process of continual development and review.

· Structure of the document 
Chapters 1 to 11 of this RWQMP provides the basic information of Name-F11 recycling scheme and the risk management requirements. Additional information is provided in the Appendices
Contents
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1. Introduction
Include a general description of the recycled scheme. 

1.1 Site description

· Location
Include diagram of scheme location in Appendix A

1.2 Existing environment  

· Climate

· Land use vegetation

· Topography and flooding

· Proximity to water sources and water table

· Sensitive receiving environments 

Include photos or relevant graphs in Appendix A. Include water balance details in Appendix C: Water Balance.
1.3 Scheme overview  

Include a general description of:
· Source water

· Location of the treatment apparatus  or location where the water is harvested/abstracted

· Proximity to drinking water infrastructure and drinking water sources

· Location and capacity of storage apparatus/ponds
· Treatment apparatus

· Schematic of the pipelines or reticulation network
· End-uses and their location (e.g. proposed irrigation area)
· Existing infrastructure

Include all diagrams of the scheme from the source to the end use(s) in Appendix B. 
Table 1 Summary of the Name-F11 recycling scheme
	Scheme Characteristic
	Description

	Location
	

	Source of recycled water
	

	Volumes of recycled water to be  produced
	

	Proposed end uses of the recycled water
	

	Percentage of recycled water used in each  one of the proposed end uses
	

	Type of treatment system 
	(e.g. SBR Sequence Bach Reactor)

	Location of the WWTP
	

	Expected flows per day  
	Minimum 
Average

Maximum

	Peak inflow of the plant 
	

	Estimated number of people that will benefit/use the recycled water scheme
	

	Irrigation area (m2)
	

	Risk exposure level
	


2. Recycled Water Quality Policy 




2.1 Policy document

Develop a recycled water policy statement, endorsed by senior managers and implemented by the scheme including participant stakeholders. The policy needs to address the commitments of the organisation/scheme manager with the recycling scheme including commitment to high levels of management and monitoring through the life of the scheme as well as allocation of financial and human resources.
2.2 Regulatory and formal requirements 
Identify and document all regulatory requirements of the scheme and list of relevant agencies.
This management plan will be submitted to DOHWA for review, as part of the conditions of approval for the Name-F11 recycling scheme.
2.3 Stakeholder engagement
Identify all stakeholders and their specific responsibilities, including the supplier, scheme manager and users affecting or affected by, decisions or activities of the scheme. 

3. Roles and Responsibilities




Provide details of the responsibilities of each stakeholder involved in the scheme

3.1. Supplier

The supplier is the producer of the recycled water (in many cases is the Water Corporation)
Include the planning and implementation of activities conducted by the supplier to ensure the production of recycled water to a quality that is fit for purpose.
Refer to Appendix M: Recycled Water Supply Agreement or the MoU between the supplier and the scheme if applicable. 

3.2 Scheme manager

The scheme manager is the body responsible for the management of the recycled water delivery system. In some schemes the scheme manager is also the responsible for the supply of recycled water. 

Include the planning and implementation of activities conducted by the scheme manager to ensure the safe delivery of recycled water. Include information about the financial soundness of the scheme and a explicit statement about public liability insurance.  
3.3 Users

The user is the person, organisation or community group that uses the recycled water

Include the planning and implementation of activities conducted by the scheme manager to ensure end users are informed, educated and trained of the “conditions of use” to use the recycled water in a safe manner.

3.4 Duty of care holder 
Provide the contact details for the personnel whom have the duty of care to provide safe recycled water for the intended purposes.

The Duty of Care Holder for the Recycled Water Scheme is:

Name of Company/organisation

Address

The contact person for the Name-F11 Recycled Water Scheme is
Name of person:

___________________________

Position:


​​​​​​​​​​​​​​​___________________________
Phone number on (08):
​​​​​​​​​​​​​​​___________________________
 

3.5 List of contact details

	Name
	Position
	Phone

	
	
	

	
	
	

	
	
	

	
	
	


Refer to Appendix L: Incident Management Plan
4. Assessment of the Recycled Water Scheme
4.1 Source water (influent)
· Identify source of water 

· Provide a description of the catchment, describing any system inputs (domestic, industrial or commercial discharges). A Catchment characterisation may be required for certain projects.
· Provide information on volumes and discharge patters into sewers if available (diurnal, seasonal)

· Provide data on the source water quality if available
· If no specific data available, provide information on the indicative number of microorganisms/contaminants in the source water from the literature 

Table 2 Expected/measure water quality parameters of the source water (influent)
	Parameter
	Units
	Value

	E Coli
	cfu/100 mL
	

	Coliphage
	pfu/100 mL
	

	Clostridia
	cfu/100 mL
	

	BOD
	mg/L
	

	SS
	mg/L
	

	pH
	pH units
	

	Turbidity
	NTU
	

	TN
	mg/L
	

	TP
	mg/L
	


4.2 Water quality objectives

Chemicals are not generally considered to be a human health risk where wastewater is derived predominantly from domestic catchments, and recycled water is used for non-drinking purposes.

Industrial recycling schemes or other schemes in which chemical inputs from the catchments are considered to be significant, require the identification of specific chemical water quality objectives through risk assessment.      

Describe the expected recycled water quality after the treatment. 

Include indicative log reductions from treatment

Table 3 Water quality objectives of the recycled water

	Parameter
	Units
	Value

	E Coli
	cfu/100 mL
	

	Coliphage
	pfu/100 mL
	

	Clostridia
	cfu/100 mL
	

	BOD
	mg/L
	

	SS
	mg/L
	

	pH
	pH units
	

	Turbidity
	NTU
	

	TN
	mg/L
	

	TN
	mg/L
	


4.3 Health risk assessment
Health risk assessment is used to identify the most serious threats of recycled water based on likelihood of occurrence and severity of consequences. Health risk assessment evaluates the hazards and events that can compromise recycled water quality and safety.  
Include a summary of 

· Hazards

· Risks identified (including risks associated with unintended uses e.g. cross connections)
· Management priority (High, Medium, Low)

· Existing preventative measures 

· Additional controls required to minimise risk
Detailed HRA is presented in Appendix E: Health Risk Assessment. 

4.4 Recycled water storage

Include:

· Details and capacity of storage tank

· Security (accessibility to public)

· Turnover time
· Properly sealed? (accessibility to animals/insects)

· Maintenance

· Structure soundness (Australian Standards compliance)

Refer to Appendix B: Drawings of the Recycled Water Scheme from Source to End-uses; Appendix D: Treatment Plant Process Flow Diagram, and/or Appendix N: Operational Monitoring and Critical Control Points
4.4. Reticulation network (distribution system) and application (receiving environment(s)
Map out the zones of the recycled water system. 

Refer to Appendix D: Treatment Plant Process Flow Diagram, and/or Appendix; Appendix V Environmental Management Plan and/or Appendix P: Operational and Maintenance Manual of the Irrigation System.

4.5 Systems operation

Describe briefly the systems operation from source to distribution.

4.6 Prevention of cross connection with potable supplies

Describe measures in place to minimise risk of cross-connection of the recycling scheme with potable water
Refer to Appendix E: Health Risk Assessment, Appendix L: Incident Management Plan and/or Appendix N: Operational Monitoring and Critical Control Points 
5. Treatment Train 





5.1 Treatment description

· Provide details of the treatment steps that will be used to treat the source water. 
· Discuss the validation of treatment efficacy to remove contaminants from source water. 
· Include details of alternative treatment systems that will be used in an event of treatment system failure.

Refer to Appendix D: Treatment Plant Process Flow Diagrams
5.2 The HACCP 

A preventive risk management system such as Hazard Analysis and Critical Control Point (HACCP) shall be used for assessing risks and managing risk. The purpose of the HACCP is to identify all hazards in the treatment process that could cause the final product to be out of specification, such that it could cause illness or injury.
Refer to Appendix N: Operational Monitoring and Critical Control Points
5.3 Operational monitoring and maintenance

Include details on the operational monitoring and maintenance of all the major apparatus within the recycled water system including:
· Availability of operational monitoring and maintenance manual / procedures / checklists;

· Personnel in-charge of operational monitoring and maintenance; and

· Operational monitoring and maintenance frequencies.

Refer to Appendix N: Operational Monitoring and Critical Control Points
5.4 System operators competency

Provide details on the competency of personnel that will operate the system

5.5 Alarms, critical control points and critical limits

Include a summary of:

Identified critical control points (CCPs)

Critical limits and corrective actions

Describe the modes of plant operation

· Automatic

· Manual

· Star up and shut down procedures

The operation of shutdown systems must be fully tested at commissioning and the outcome of these tests recorded.

Real-time monitoring linked to an appropriate alarm monitoring system and automatic shut-down is required for all critical control points and must be available at all times.  
List all measures in place to minimise the risk of cross-connection with drinking water 

Table 4 Alarms message, effect on plant and corrective actions
	Alarm message 
	Affected components
	Effect on plant
	Corrective actions

	Low Effluent Chlorine* 

	Sampling pump, pH/Cl analyser, NaOCl dosing


	Effluent is out of  specification, reuse will be suspended until cause is identified, rectified and alarm is reset
	Check NaOCl tank level, verify dosing pump is running, confirm analyser is reading correctly

	CCP1
	
	
	

	CCP2
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Low Effluent Chlorine* provided as an example only

Refer to Appendix N: Operational Monitoring and Critical Control Points and Appendix O: Operational and Maintenance Manual of the WWTP 

5.6 Water supply arrangements

If a recycled water provider supplies recycled water to another recycled water provider, the description of infrastructure/delivery scheme can cease at the point where the water enters the other provider’s infrastructure.

· Details about the quality of water being provided, or to be provided. 

· Details on the volume of recycled water being supplied for each of the uses per year. 
Include contract/agreement in Appendix M: Recycled Water Supply Agreement if applicable

6. Monitoring Plan 
Monitoring will be undertaken as a two phase approach based on the AGWR as follows:

6.1 Validation monitoring 

Validation is a critical component of treatment process management because it ensures that the required water quality objectives will be achieved.

Refer to section 6.5 Table 6.1 “Verification and Validation Monitoring Requirements” of the Guidelines for the Use of Recycled Water in WA (2010) for the validation monitoring requirements based on risk exposure level.

Include pathogen removal validation data from the manufacturer for individual processes, within the treatment train in Appendix Q: Validation Report of Individual Treatment Components 
Validation monitoring will be undertaken during commissioning of the treatment plant in accordance with the Guidelines for the Use of Recycled Water in WA (2010). Before the scheme is approved, a validation and verification report of the treatment system needs to be reviewed by DOHWA. 
Refer to Appendix F: Validation and Verification Report. 
6.2 Operational monitoring 

Operational monitoring refers to the parameters monitored at each CCP to demonstrate the treatment plant is operating correctly. Each operational parameter has critical limits and alert limits that are established during the validation monitoring. Corrective actions that need to be taken if a critical limit is breached need to be included.

The procedures for operational monitoring shall include:

· What is being monitored

· How the monitoring is done

· When the monitoring is done

· Where the monitoring is done

· Who is responsible for ensuring it is completed

· The critical limits, alert levels an corrective actions
Detail information is included in Appendix N: Operational Monitoring and Critical Control Points 
6.3 Verification monitoring

Verification monitoring assesses the overall performance of the system and compliance with the overall water quality objectives. It is independent of the routine operational monitoring of the system and it is used to confirm product water quality objectives.

Testing need to be conducted by a laboratory that is National Association of Testing Authorities (NATA) accredited laboratory.
Refer to section 6.5 Table 6.2 “Operational Monitoring Requirements” of the Guidelines for the Use of Recycled Water in WA (2010) for the operational monitoring requirements based on risk exposure level.

For details refer to Appendix F: Validation and Verification Report and Appendix H: Sampling Plan. 

7. Employee Training & Public Education
7.1 Employee awareness and involvement
Employees including plant operators and contractors shall have a sound knowledge base from which to make effective operational decisions. This requires training in the methods and skills required to perform their tasks efficiently and competently. Employees need to be aware of the potential consequences of system failures, and of how their decisions can affect the safety of the scheme.
Provide details on the suitability of the operators’ and contractors’ qualifications, training and experience. 

7.2 Employee training

Detail employee training needs, programs and frequency.

7.3 Training records

Training records need to include the following information:
· Names of attendees

· Signature of attendees

· Signature of trainer
Refer to Appendix J: Training and Education
7.4 Occupational health and safety procedures
Include:

7.4.1 Recycled water inductions and hand-over procedures
7.4.2 Management measures

· Chemical storage and handling

· Hygiene practices in the workplace 
· PPE
Refer to Appendix G: OHS Procedures
7.5 Public safety

Provide copies of the information to be given to recycled water users to promote awareness of recycled water quality issues, allowable uses, responsibilities and the impacts of unauthorised uses. 

7.5.1 Educational material

Refer to Appendix I: Warning Signs

7.5.2 Management measures
8 Incident and Emergency Response


The recycling scheme shall include all possible incidences that will affect the water quality or any aspect of the recycled scheme. Include details of:

· Incident giving rise to hazard;

· Possible causes;

· Consequences;

· Risk (Likelihood and consequence);

· Response action and Personnel in-charge;

· Reporting protocols; and

· Preventative measures.

· Who is responsible for reporting incidents to DOHWA 

Incidents and accidents provides a useful occasion to monitor and review risk and treatments and to gain insight on how the risk management process can be improved. Questions to be answered include:

· Did we previously identify and analyse the risk involved?

· Did we identify the actual causes in risk identification?

· Did we rate and assess risks and controls correctly?

· Did the control operate as intended?

· Were the treatment plans effective? If not, where could improvements be made?

· How our risk management in general be improved?

· Who needs to know about this leanings and how should be disseminate?

· What do we need to do to ensure that failure events are not repeated but that successes are?

8.1 Communication 

8.2 Incident and emergency response protocols.

Detail incident and emergency protocols specific to the production and supply of recycled water including response actions, roles and responsibilities and communication arrangements.

Detail the arrangements and procedures for notification of incidents
The following must be immediately notified to DOHWA, Water Unit (Telephone 9388 4999) 

· A system failure that may potentially impact on the users of the recycled water.

· An emergency or incident that potentially places public health at risk.

· Any changes to the RWQMP or operation of the treatment process that may potentially impact achieving the required water quality objectives
Refer to Appendix L: Incident Management Plan 
9 Community Involvement and Consultation

9.1 Community consultation 

Describe any community consultation process conducted 

9.2 Communication

Describe how responsibilities will be understood and communicated to all stakeholders 

10 Documentation and Reporting

10.1 Management of documentation and records

Document control procedure shall be implemented to ensure that all copies of documents referenced in the RWQMP are current and controlled. Include who is responsible for keeping the records and preparing the annual report.
Detail how documents will be managed

Records shall be kept for:

· Treatment plant monitoring results and analyses

· Breaches of critical limits and corrective actions taken

· Verification monitoring

· Incidents and emergencies and corrective actions taken

· Inspection and maintenance activities relevant to water quality
· Training activities

· Compliance records

10.2 Reporting

10.2.1 Internal

10.2.1.1 Incident report

All employees and contractors shall record the initial incident information including:

· Date, time, location and nature of the incident.

· Persons injured, equipment damaged or environment impacted.

· Nature of injury or damage and estimate of severity.

· Immediate corrective action being taken.

· Assistance required.

· Activity in progress at the time.
10.2.2 External

10.3 Annual report

The scheme needs to submit the annual report by 30 September each year to DOHWA. The report corresponds to the immediately preceding financial year and contains the detailed information in Appendix K: Annual Report.  The report should be publicly available on the web site and available free of charge to the scheme users.
11 Evaluation and Audit

· Detail the process for reviewing and updating the RWQMP

· Describe the audit process, scope and frequency specifically relating to auditing for compliance of the system with the RWQMP, DOHWA conditions of approval and the AGWR.

· Describe the method of report 

11.1 Long-term evaluation of results

11.2 Audit 

Audit results shall be made available to DOHWA on request.
11.2.1 External audit

11.2.2 Internal audit
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Glossary

	Term/Abbreviation
	Definition/Description

	Activated Sludge
	An activated mass of micro-organisms capable of stabilising waste aerobically – a “biomass”.

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

	Alert limit
	Is the early warning that process is becoming unstable. May indicate the possibility of exceeding a regulatory requirement or a critical limit for a CCP

	AS/NZS
	Australian Standards/New Zealand Standards

	BOD
	Biological oxygen demand

	CCP
	Critical control point. CCPs are activities, procedures or processes where a control can be applied and that is essential for preventing, eliminating or managing a hazard to an acceptable level.

	cfu
	Coliform forming units

	COD
	Chemical oxygen demand

	Commissioning verification
	A validation monitoring conducted to the treated water to prove that the expected water quality is being constantly produced by the commissioned treatment plant

	Critical limit
	A prescribed tolerance that must be met to ensure that a critical control point effectively controls a potential health hazard; a criterion that separated acceptability from unacceptability.

	Ct
	The production of disinfectant concentration (C in mg/L) and contact time (t in minutes), used in disinfection

	DO
	Dissolved oxygen

	E Coli
	Escherichia coli. The most common thermotolerant coliform present in faeces and used as indicator of faecal contamination

	Exceedance
	Water quality that goes outside identified limits. This limits may include alert levels, critical limits or water quality objectives

	g
	gram

	GL
	gigalitre

	HACCP
	Hazard analysis and critical control points

	Hazard
	A biological, chemical, physical or radiological agent that has the potential to cause harm

	Hazardous event
	An incident or situation that can lead to the presence of a hazard, or often directly contains a hazard

	kL
	Kilolitre

	L
	Litre

	Log reduction
	Used in reference to the physical-chemical treatment of water to remove, kill or inactivate microorganisms such as bacteria, protozoa and viruses (1-log removal = 90% reduction in density of the target organism, 2-log removal = 99% reduction, 3-log removal = 99.9% reduction, etc).

	MBR
	Membrane bioreactor

	mg/L
	Milligrams per litre

	ML
	Megalitre

	MoU
	Memorandum of understanding

	NATA
	National Association of Testing Authorities

	NTU
	Nephelometric turbidity unit

	Operational monitoring
	The routine monitoring of control parameters that confirm the treatment process are under control and operating within the operating criteria

	PCT
	Process control table 

	PLC
	Programmable logic controller

	Point of supply
	The physical point of transfer to the user

	PPE
	Personal protective equipment

	Public open space
	Any open space, such as parks, sporting fields, racecourses, school ovals, municipal parks and gardens, golf courses, footpaths, car parks, road verges, where either members of the public, staff or employees may be exposed to recycled water. It does not include gardens in domestic residences nor agricultural farmland

	QA/QC
	Quality assurance/quality control

	Recycled water provider
	An entity that owns infrastructure for the production and supply of recycled water

	Residual risk
	The risk remaining after consideration of existing preventive measures

	Risk
	The likelihood of a hazard causing harm in exposed populations in a specified time frame, including the magnitude of that harm.

	RWQMP
	Recycled water quality management plan

	SBR
	Sequential batch reactor

	SCADA
	Supervisory control and data acquisition

	Scheme
	Refers to a recycled water scheme

	Sewage
	Household and commercial wastewater that contains or may contain faecal, urinary or any other human waste 

	Sewerage
	A sewer, access chamber, vent, engine, pump, structure, machinery, outfall or other work used to receive, store, transport or treat sewage

	Sludge
	The constituents removed from wastewater treatment plants include screenings, grit, scum and sludge. Sludge is usually in the form of a liquid or semisolid liquid that typically contains from 0.25 to 12% solids by weight.

	SS
	Suspended solids

	Target limit
	Refers to the normal operational value(or value range) for a process which indicates that the process is stable

	TN
	Total nitrogen

	TP
	Total phosphorous 

	Treatment Validation
	A documented program about how the plant or equipment used for the treatment of recycled water are to be tested to demonstrate the quality f the recycled water consistency meets the water quality objectives for the intended end use.  Treatment validation includes the operational criteria to ensure capability to effectively control hazards

	TSS
	Total suspended solids

	UV
	Ultraviolet

	Violation limit
	Critical limit is the operational value or performance criteria (that has been violated) which separates acceptable from unacceptable in terms of hazard control and recycled water safety. Corrective actions need to be implemented immediately  to regain process control

	WWTP
	wastewater treatment plant
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Appendix A: Scheme Location 

Include 

· Location map

· Site photographs 

Appendix B: Drawing of the Recycled Water Scheme from Source to End-use(s)

Include a schematic overview of the recycling scheme with:

· Location of source water

· Location of treatment plat 
· Storages pipeline route(s) and
· End uses

Appendix C: Water Balance
Include:

· Assumed scheme occupancy patter

· Volumes of wastewater produced by person and in total per day

· Recycled water demand (e.g. irrigation demands, maximum design irrigation rate)

· Climate data

· Stormwater 

Table Scheme water balance in (ML)
	
	Jan
	Feb
	Mar
	Apr
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Scheme Inputs
	
	
	
	
	
	
	
	
	
	
	
	

	Rainfall
	
	
	
	
	
	
	
	
	
	
	
	

	Potable water supply
	
	
	
	
	
	
	
	
	
	
	
	

	Groundwater abstraction
	
	
	
	
	
	
	
	
	
	
	
	

	Other
	
	
	
	
	
	
	
	
	
	
	
	

	Total inputs
	
	
	
	
	
	
	
	
	
	
	
	

	Scheme Outputs
	
	
	
	
	
	
	
	
	
	
	
	

	End-use 1
	
	
	
	
	
	
	
	
	
	
	
	

	End use 2
	
	
	
	
	
	
	
	
	
	
	
	

	Stormwater system
	
	
	
	
	
	
	
	
	
	
	
	

	Sewer System
	
	
	
	
	
	
	
	
	
	
	
	

	Other 
	
	
	
	
	
	
	
	
	
	
	
	

	Total outputs
	
	
	
	
	
	
	
	
	
	
	
	


Appendix D: Treatment Plant Process Flow Diagrams 

Include:

· A site plan showing the general arrangement of the treatment facility
· A process flow diagram, and 
· A process instrumentation diagram. 

· Location of critical control points

· Capacity of tanks

Appendix E: Health Risk Assessment
1. Hazard identification
Sources of potential hazards shall be identified

1.1 Microbial hazards
1.2 Chemical hazards

1.3 Hazardous events and other hazards

Potential hazardous events shall be identified and listed at each step in the process flow.

Include the unauthorised or incorrect use of the recycled water and the onsite controls that need to be implemented to minimise the risk.
2. Dose response 
3. Exposure assessment 

3.1 Routes of exposure

3.1.1 Dermal

3.1.2 Direct ingestion

3.1.3 Inhalation

4. Risk characterisation  
Risk characterisation integrates the information gathered in the hazard identification, dose response and exposure assessment.

When assessing the risk consider:

· The number of people exposed

· How often they are exposed

· How long they are exposed for

· Any combination of hazards

· The seriousness or severity of any consequence

Table 1 Qualitative measures of health consequences

	Category
	Acute health consequences (per hazard or outbreak)
	Chronic health effect requiring:

	Catastrophic

1
	Health: Major impact for a large population

>1 fatality or Major impact for a large population
OR >5 permanent disabilities

OR Non-permanent injuries requiring hospitalisation for 5-10% of population at risk

OR Acute health effect requiring hospitalisation for >5-10% of population at risk
Environment: Potentially lethal to regional ecosystem or threatened species; widespread on-site and off-site impacts
	Medical treatment for 10-15% of population at-risk* 

	Major

2
	Health: Major impact for a small population

No fatality AND (1 permanent disability 

OR Non-permanent injuries requiring hospitalisation for >1-5% of population at risk 

OR Acute health effect requiring hospitalisation for >1-5% of population at risk 

OR Evacuation is necessary
Environment: Potentially lethal to local ecosystem; predominantly local, but potential for off-site impacts.
	Medical treatment for 2-10% of population at-risk*

	Moderate
3
	Health: Minor impact for large population

No fatality AND No permanent disability

AND (Non-permanent injuries requiring hospitalisation for 1-2% of population at risk 

OR Acute health effect requiring hospitalisation for 1-2% of population at risk 

AND No evacuation
Environment: Potentially harmful to regional ecosystem with local impacts primary contained to on-site.
	Medical treatment for 1-2% of population at-risk*

	Minor

4
	Health: Minor impact for small population

No fatality AND No permanent disability

AND (Non-permanent injuries requiring hospitalisation for 1-5 persons 

OR no acute health effect requiring hospitalisation) 

AND No evacuation 
Environment: Potentially harmful to local ecosystem with local impacts contained to on-site.
	Medical treatment for about 0-1% of population at-risk*

	Insignificant

5
	Insignificant impact or not detectable


	No chronic health effect 


*Estimated average size of population at-risk across project lifecycle

Table 2 Qualitative measures of likelihood

	Level
	Likelihood descriptor
	Frequency of incident or outbreak with non-chronic health effect
	% Chance of chronic health effect during life of project

	1
	Rare/remote
	Once in more than 100 years

May happen only in exceptional circumstances
	Up to 5%

	2
	Unlikely 
	Could occur within 20 years

May happen in unusual circumstances
	6 - 30%

	3
	Possible/ occasionally
	Once in 5 – 10 years

May happen
	31% - 60%

	4
	Likely
	Once in 1 to 5 years 

May easily happen
	61% - 90%

	5
	Almost certain
	More than once a year

Expected to happen many times within a year
	Over 90%


Table 3 Qualitative risk estimation

	Likelihood
	Consequences

	
	Insignificant
	Minor


	Moderate


	Major


	Catastrophic



	Almost Certain
	Low
	Moderate
	High
	Very High
	Very High

	Likely
	Low
	Moderate 
	High
	Very High
	Very High

	Possible
	Low
	Moderate
	High
	Very High
	Very High

	Unlikely
	Low
	Low
	Moderate
	High
	Very High

	Rare/remote
	Low
	Low
	Low
	High
	High


5. Risk mitigation
The final output from Appendix E (Health Risk Assessment) will produce a ranked table with all hazards and hazardous events. Risk mitigation table include the control measures that need to be implemented to minimise risk to an acceptable level.   

Complete the table based on the health risk assessment 

Include actions related to wastewater catchment management

Table 4 Risk characterisation and mitigation

	Hazard
	Likelihood
	Consequence
	Qualitative risk
	Mitigation (existing/proposed controls)

	* Mosquito breeding in storage tanks (e.g.)
	Unlikely
	Major
	High
	· Ensure sealed lids
· Chemical treatment of active mosquito populations

· Education on Mosquito Borne diseases

· Mosquito management manual

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


*Mosquito breeding given as an example
Appendix F: Validation and Verification Report 
1. Introduction

This report documents the testing of the microbiological removal and the effluent water quality of the Name-F11 recycling scheme. 

The treatment plant comprises the following processes:

List 

· 1

· 2

· 3

· 4

2. Sampling methodology
Include: 

· The parameters tested 

· The frequency of testing 

· The sampling location(s) 

· Quality assurance/Quality control (QA/QC)

3. Results
Include:

· A summary of test results for the commissioning verification 

· A summary of any water quality exceedances (if they occur), the circumstances that led to them occurring and any corrective/preventive actions taken or put in place 

· A statistical analysis of the data collected to determine the confidence level for meeting the water quality objectives on a continuous basis. 

Table 1 Summary of test results
	Date
	Report No
	Lab
	Parameter
	Units
	Effluent Compliance value
	Sampling Point
	Result
	Comments

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


4. Operational/online data

Table 2 Summary of operational data results

	Date
	Parameter
	Units
	Sampling Point
	Result (Daily average)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


5. Influent flow

6. Discussion

7. Conclusions

8. Copy of original results

Appendix G: OHS Procedures and Material Safety Data Sheets
Include material safety data sheets of all chemicals used in the treatment plant and the end uses (e.g. irrigation system)
Appendix H: Sampling Plan 
1. Safety procedures

2. General rules of sampling

3. Sample bottle labelling
4. Microbiological collection technique 
· Equipment required
· Preparation
· Procedure
5. Chemical collection technique 

· Equipment required

· Preparation

· Procedure

6. Chlorine residual measurement 

· Equipment required

· Preparation

· Procedure

7. Sample preservation and transportation

8. Documentation/records
9. Site code number(s) and their map location
10. List of laboratories

	Laboratory Name 
	

	Contact Person: 
	

	Position: 
	

	Business Address: 
	

	Phone: 
	

	Fax: 
	

	E-Mail: 
	

	Laboratory Name
	

	Contact Person:  
	

	Position: 
	

	Business Address: 
	

	Phone: 
	

	Fax: 
	

	E-Mail: 
	


Include the Sampling Technique Factsheet from DOHWA.

Appendix I: Warning Signs
Include photos of the scheme showing the location of the scheme warning signs

Include the Warning Signs Factsheet from DOHWA

Appendix J: Training/ Education
1. Operator training manual 
Include training manual for WWTP operators

2. Induction program and hand-over procedures
3. Training of sub-contractors
4. Training forms

e.g. Training declaration form, list of training attendance form

5. Educational material

Appendix K: Annual Report

Define the financial year of the report (e.g. 2010 – 2011). Include more than one of each one of the tables below if more than one WWTP or different end-uses apply for the recycling scheme.
1. Introduction

Include an overview of the project and complete the table below

Table 1 Summary of the Name-F11 recycling scheme  

	Name of Scheme
	

	Approval Number
	

	Date of Approval
	

	Local Government
	

	Address of Scheme Owner
	

	Scheme Information
	

	Location
	

	Source of recycled water
	

	Volumes of recycled water produced per year
	

	End uses of the recycled water
	

	% of recycled water used in each  one of the proposed end uses
	

	Type of treatment system 
	

	Location of the WWTP
	

	Minimum, average and maximum flows per day
	

	Peak inflow of the plant 
	

	Number of people using the recycled water
	

	Irrigation area in m2
	

	Risk exposure level
	


2. Quality of recycled water 
2.1 Recycled water quality sampling 

Include:

· Locations and dates of recycled water quality sampling 

· A tabulated presentation of laboratory recycled water quality test results. 

· An assessment of recycled water quality compliance with the Guidelines for the use of Recycled Water in WA values

Table 2 Summary of laboratory recycled water quality results  

	Location

(site code)
	Parameter
	Units
	Frequency of sampling (e.g weekly, monthly)
	Total No of samples
	Min
	Max
	Mean
	Median
	Complying

(Yes/No)

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


2.2 Analysis of results

Include: 

· Performance comparison against guidelines 
· Comparison against previous years data
3. Emergency and Incident Management
A summary of events and issues that affected recycled water quality and/or caused a non-compliance with the guideline values. Include details of corrective actions/response procedures. 

Include:
· Power failure

· Mechanical failure

· Excess wastewater produced (sewerage overflow) 
· Effluent quality failure

· Chemical spills

· Major infrastructure failure or disruption 

· Failure in the recycling pipework or end uses of the recycled water
Major Infrastructure Works Carried Out
Include days of the year the WWTP was no operational and the reasons for that

4. Complaints 
Include a summary of public/staff complaints regarding recycled water quality. 

All complaints records shall be registered immediately with the following details: 

· Name, contact, location and general nature of complaint; 

· Proposed steps to investigate complainants requests made; 

· Method of notification by complainant; 

· Regulatory authority notified (if applicable); 

Table 3 Summary of complaints relating to recycled water Quality
	Type/nature of the complaint
	Location
	Actions to investigate/correct
	Notification to DoH 
(if applicable)

	(e.g. odour/suspected illness/ ponding)
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5. Audit
Include details of proposed improvements to the recycling scheme based on internal/external audit that will strengthen the scheme’s ability to supply safe recycled water for the intended end-use(s)

Table F.4 Response to audit report

	Auditor/ reviewer comment (System deficiency and non-compliances)
	Scheme response
	Corrective actions  to prevent reoccurrence
	Timetable for corrective/preventive  action
	Person(s) responsible
	Completion Date

	(e.g. odour/suspected illness/ ponding)
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


The report must be signed by the chief executive officer or general manager of the water authority.

Appendix L: Incident Management Plan

Notification procedures and adequate contingency provisions to address unforeseen events which may lead to health or environmental harm or nuisance, including

Wastewater/ recycled water overflow 

Failure or breakdown of wastewater pumps, pipes or equipment 

· Power failure or interruption 

· Natural events such as floods and fires, cyclones or heavy storms

· Discharge of hazardous substances to the wastewater stream

· Malicious actions and vandalism 

The purpose of this document is to overview the incident management process for the Name-F11 recycling scheme. The document outlines the process of managing incidents as part of compliance management.

1. Incident classification 

Minor incident/ significant incident/ major incident  

2. Notification process

Include how notification of incidents will be made 

This procedure is most effectively presented using a flow diagram and should include:

· The scheme’s internal protocol for reporting an incident to responsible staff (including main and back-up staff names, titles and phone numbers) 

· the protocol (including phone numbers) for reporting to relevant emergency authorities, eg Department of Environment and Conservation, Swan River Trust, Fire and Emergency Service (FESA), Department of Health (DH), local government, etc. 

3. Emergency communications contact list

Environmental incidents must be reported using the Emergency Pollution Response line 1300 784 782 or to EPA: 1800 100 833. 

Incident reporting sheets need to include the following details: 

• location of the incident 

• time and date of the incident 

• nature of the release (estimated quantity, quantity and receiving environment) 

• licensee’s name if applicable

• name and telephone number of contact person. 

	Name: 
	

	Position: 
	

	Business Address: 
	

	Phone: 
	

	Mobile Phone: 
	

	Fax: 
	

	E-Mail: 
	

	Name: 
	

	Position: 
	

	Business Address: 
	

	Phone: 
	

	Mobile Phone: 
	

	Fax: 
	

	E-Mail: 
	

	Name: 
	

	Position: 
	

	Business Address: 
	

	Phone: 
	

	Mobile Phone: 
	

	Fax: 
	

	E-Mail: 
	


4. Containment and remediation procedures

5. Incident cause and investigation procedures 

Appendix M: Recycled Water Supply Agreement
Include the agreement, contract or MoU between the Recycled Water Supplier and the Water Recycling Scheme Manager 
The document shall include:

· Details about the quality of water being provided, or to be provided. 

· Details on the volume of recycled water being supplied for each of the uses per year.  

· The commitment for continuous supply for essential services and contingencies for supply
Appendix N: Operational Monitoring and Critical Control Points
Operational monitoring is the routine, often continuous (on-line), monitoring of Critical Control Points and Process Control Points in the WWTP to ensure compliance within the defined operational criteria. It is used to determine if each preventative measure is effectively controlling hazards, and provides an advance warning if treatment barriers are moving away from a stable operational state.
CCP require operational parameters that can be measured and for which critical limits can be set to define the operational effectiveness of the activity. The operational parameters need to be monitored sufficiently frequently to reveal any failures in a timely manner. CCP also have process for corrective actions that can be implemented in response to deviations from critical limits and alert levels. Alert levels are more conservative than critical limits and represent an early warning so that corrective actions can be implemented before a critical limit is exceeded. 
· Identify operational procedures required for all key processes and activities applying to the recycled water system.
· Describe how operational performance of the recycled water system will be ensured.
· Provide specific reference to CCPs and their mechanisms for operational control. 
· Include statements on the capability and reliability of this equipment
· Provide copies of preliminary operating procedures relating to all key processes and activities (including all CCPs) in a preliminary operations manual. These must include the critical limits, corrective actions and detail when the system can be brought back online after a shut-down. 
· Describe use of alarm systems where applicable. 
· Provide links to monitoring protocols, including sampling, testing, auditing and equipment calibration. 
· Provide a table listing corrective actions for non-compliance of all key operational parameters (specifically CCPs), e.g. disposal of non-compliant water if key processes fail.
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table P.1 Operational Monitoring Parameters  

	Critical

Control Point
	Hazard

removed by CCP
	Parameter

monitored
	Rationale
	Monitoring Type/ Frequency


	Target range
	Target Limit
	Critical Limit

(Violation)
	Corrective

Actions

	Membrane filtration*
	Particulates, pathogens


	Turbidity
	Monitoring the MF filtrate turbidity confirms that the membrane barrier has not had a significant breach detectable by a turbidity increase that would be due to solids ‘breaking through’
	Continual on-line monitoring 
	< 0.15 NTU


	 < 0.15 NTU


	< 0.3 NTU


	Alert: initiate backwash 

Violation: Take unit out of service


	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


*Membrane filtration given as an example
Appendix O: Operational and Maintenance Manual of the WWTP
1. Overview of treatment process 
2. System Drawings 

· Process schematic

· Site plans

· Electrical drawings
3. Plant Sart-up 

· Pre start-up checks

· Initial Start up

4. Alarm systems

5. Sludge Management

6. Equipment 
· Quality certification

· Plant and equipment technical information 

· Electrical and PLC equipment technical information

· Equipment Failure

· Equipment suppliers schedule (Include list of recommended spare parts that should be held on-site to enable timely rectification of any faults)
7. Materials and chemicals

8. Troubleshooting Guide
Table 1 Operational troubleshooting
	Problem
	Possible Cause
	Possible Solution

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


9. Plant safety and personal hygiene
10. Plant monitoring

· Routine inspection, monitoring and maintenance

11. Sample collection

12. Maintenance

· General plant maintenance
· Overall maintenance schedule timetable
· Include daily/weekly/monthly/three monthly inspection reports
13 Communications protocol for emergency and contingency situations

Table 2 Contact details for contingency situations
	Contact Person
	Company
	Position
	Mobile phone

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Appendix P: Operational and Maintenance Manual of the Irrigation System

1. Map of the pipeline route from WWTP to irrigation sites 

2. Irrigation map 

3. Areas of responsibility 

Include responsibilities/tasks for all staff involved in the operations and maintenance of the irrigation system (e.g. watering, application of fertilisers)
4. Maintenance of storage tank, reticulation system 

· General plant maintenance

· Overall maintenance schedule timetable

· Include daily/weekly/monthly/three monthly inspection reports
· Include specific forms used (e.g. Pump station audit sheet,  distribution system audit sheet)
5. Irrigation compliance
	Location
	Day (start)
	Time on
	Time off
	Comment

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


6. Warning Protocol

Colour pipe and warning signs

7. Contingency/emergency plan

	Incident
	Responsible person/s
	Action to be taken

	
	
	

	
	
	


Appendix Q: Validation Report of Individual Treatment Components 
Pre-commissioning validation is undertaken as part of the feasibility study, to determine what treatment process will be required to meet the water quality objectives. 
Manufacturers specifications can be used to support the validation process but any removal rates provided by the manufacturer should be confirmed by monitoring during commissioning of the plant.
Include the following information for each one of the treatment components (e.g. ultrafiltration)

1. System description

2. Validation ranges

Include methodologies and conditions under which experiments were performed
3. Results
Include log reductions achieved by the treatment component

Appendix R: Mosquito Management Plan 

1. Introduction

Include purpose and definitions

Identify sources and extent of mosquito impacts based on:

· Previous mosquito surveys or reports if they exist 

· Public complaints (most local governments keep a complaints register)

· Geographical survey:

· location of man-made water infrastructure  (e.g. sewage lagoons, constructed wetlands, rainwater and effluent re-use tanks, roadside drains and culverts)

· maps, aerial photographs

· local knowledge

· Land ownership & responsibilities (council planners, Dep’t of Land Administration)

· Applicable environmental legislation (council planners; environmental agencies)
2. Mosquito breeding habitats and human risk

Include potential mosquito breeding locations and periods of the year with increased risk (e.g. cyclone season) 

If there is no prior information about mosquito breeding sites, seasonal productivity and the most prevalent

species, then the following baseline surveys will be essential.

· Larval surveys: survey all potential mosquito breeding habitats, natural and man-made

· Adult surveys: undertake adult mosquito trapping in a range of natural and domestic locations

· Timing of surveys: surveys should follow breeding triggers [e.g. rainfall, irrigation, dam releases, effluent re-use)] to maximise the effectiveness of the survey to locate breeding sites

· Prioritise surveys in areas closest to residential and recreational areas and work out from there
3. Risk management measures

List procedures/measures in place to minimise risk of exposure

The analysis of existing information and baseline mosquito surveys (above) will allow you decide whether,

when, where and how mosquito management should be undertaken.
4. Roles and responsibilities

The end-users of the recycled water have a key role and responsibility in any integrated program to manage mosquitoes. It is important to that users are kept informed and become stakeholders in achieving a successful mosquito management procedure.
Appendix S: Algae Management Plan 

High concentration of nutrient in recycled water can lead to algae blooms in water storages exposed to the sun. Similarly long periods of dry stable warm weather provide favourable conditions for algae blooms. Recycled water storages (reservoirs, dams and tanks) could also suffer from excessive algal growth and eutrophication. In addition to producing toxins, algae in recycled waters may clog irrigation systems.
1. Introduction

Identify sources and extent of algae bloom impacts based on:

· Local knowledge

· Previous data or reports if they exist 
· Location of man-made water infrastructure  (e.g. sewage lagoons, constructed wetlands, rainwater and effluent re-use tanks, roadside drains and culverts)
· Maps, aerial photographs
2. Risk management measures to prevent algae blooms

List procedures/measures in place to minimise risk algae bloom formation including:

· Source control or catchment management practices to reduce nutrient inputs
· Treatment barriers used to reduce nutrient concentrations in the plant effluent 

· Restriction of light entering storage systems
· Measures to control storage times  and stagnation prevention

· Visual daily monitoring during high risk periods 

· Turbidity management

3. Risk management practices in algae blooms

Algae blooms should be treated as toxic until species have been identified and are considered safe.

List procedures/measures in place to manage algae bloom events including:

· Monitoring of algae levels
· Limitation of light entering storage systems
· Chemical treatment  

· Physical controls 

4. Incident Response

Include contact details of people responsible.
Appendix T: Land Capability Assessment
1. Site Characteristics

2. Irrigation assessment requirements

3. Irrigation areas

4. Soils

5. Irrigation application rates (L/m2)

Include geotechnical report if available

Appendix U: Environmental Risk Assessment 
1. Routes of Exposure and environmental end-points

Include:

Exposure pathways

Receiving environment

Environmental end-points (soil, surface water, biota..)

2. Environmental risk assessment

3. Risk mitigation

Appendix V: Environmental Management Plan
1. Soils description 
Include:

· Soil type
· Phosphorus retention index
· Acid sulphate soils
· Imported soils 
The key physical properties that should be identified in initial soil investigations include: 

•
Texture/structure 

• 
Topsoil depth 

• 
Depth to drainage or root impeding layers
• 
Infiltration rates
• 
Soil−water holding capacities 

2. Water resources 
Include: 

· Groundwater table
·        Distance to surface waters
3. Land management
4. Nutrient and irrigation management plan
5. Proposed irrigation scheme

6. Nutrient application

7. Drainage management

8. Vegetation in the irrigated area

9. Pesticide storage and use

10. Sample locations (soil, groundwater, surface water)
Appendix W: Odour Management Plan 
1. Odour assessment
Include Guidelines, software, modelling or data used 
2. Odour control measures

Include control measures to be implemented to limit odour releases for primary, secondary treatment and sludge handling. Include measures such as covers, odour treatment units, stacks and buffer distances.
3. Odour monitoring 

Inlclude periodic monitoring during operations

· Complaint registration and response

· Odour surveys

4. Standard operational procedures 

Include operational activities such as checks of flows and loading or replacement of scrubber media.
5. Contingency plans 

Inlclude contingency plans and complaint procedures for 

· Upsets or maintenance

· In the event of exceedances

Appendix X: Noise Management Plan

1. Noise assessment
Include background noise levels, noise modelling and noise prediction
2. Noise management

Include control measures to be implemented to limit noise
3. Noise monitoring

Inlclude periodic monitoring during operations and complaint registration and response

4. Standard operational procedures 

Include operational activities to minimise/control noise.

5. Contingency plans 

Inlclude contingency plans and complaint procedures for 

· Upsets or maintenance

· In the event of exceedances

Appendix Y: Catchment Characterisation

Include:

· Commercial inputs

· Industrial inputs

· Residential inputs

· Land uses
Appendix Z: Audit Report
1. Introduction

2. Audit Methodology

3. Findings 

4. Discussion 

5. Recommendations





























































