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Project: Catherine Hill Bay Water Utility
Client: Rose Group I
Title: Surplus Recycled Water Release Preliminary Risk Assessment ‘ WAF_ =8 _ __
Author: BI y B'j ate r
Date (Revision): 25/01/2018 (Revision 1) Water Utility Solutions
Risk Criteria: As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks-phase 1 (2006)
Scheme Hazard Hazardous Event Impact — Unmitigated Risk Control Strategy — Mitigated Risk
Component Likelihood Consequence Risk Likelihood Consequence Risk
Source Water Potential chemical [Trace contaminants presentin [Potential release of C Possible 2 Minor Moderate |1. Recycled water is used as the source water. A Rare 2 Minor Low
contaminants in wetland feed water contaminant at release points 2. Residential catchment with no industrial inputs and low potential for trace contaminants.
source water 3. Constructed wetland with 5 to 7 days HRT are effective at removing contaminants by natural processes.
4. Customer education and homeowner manual to inform customers of what can not be disposed of to sewer.
Potential pathogens [Pathogen present in wetland [Potential release of pathogens | C Possible 3 Moderate High 1. Recycled water is used as the source water hence there is no significant risk of pathogen exposure. A Rare 2 Minor Low
in source water feed water at the release point 2. Constructed wetlands with 5 to 7 days HRT are effective at pathogen removal by natural processes.
Constructed [Treatment Loss of treatment performance |[Non-compliant dischrge water | C Possible 3 Moderate High 1. Purpose built subsurface flow constructed wetland sized with 5 to 7 days hydraulic retention time. B Unlikely 3 Moderate Moderate
Wetland performance 2. Wetland design to minimise short circuiting.
3. Wetland design provides access for ongoing maintenance of vegetation.
4. Detailed design and quality assurance of wetland construction by suitably qualified person/organisation.
5. Wetland Management Plan to be developed that will outline the maintenance and renewal plan for the wetland.
Mosquito growth Potential disease vector Potential public health impacts | D Likely 3 Moderate High 1. Subsurface flow constructed wetland avoids open water surface for mosquito growth to occur. B Unlikely 2 Minor Low
2. Feed water to the wetland is recycled water, hence there are no human pathogens in the source water.
Odours Stagnant low oxygen areas in  |Potential odour impacts on D Likely 3 Moderate High 1. Wetland designed to avoid short circuiting and dead zones. B Unlikely 2 Minor Low
wetland nearby residents 2. Subsurface flow wetland minimises the potential for odour release from the wetland system as the water
surface is below ground in the gravel matrix.
3. The feed water to the wetland is recycled water with no organic load and hence will not directly contribute to
odour formation.
4. Wetlands provide natural oxygenation of the subsurface water through their root systems.
5. Wetland management plan will include biomass harvesting to avoid excessive acumulation and breakdown of
organic matter inside the wetland.
6. Replacing the existing approved RO Reject Evaporation Ponds with a constructed wetland will reduce the
potential for odour formation from the area, primairly due ot the avoidance of algae growth in the wetland, hence
this is a reduction in risk compared to the existing approved scenario.
Accumulation of Build up or organic matter and |Export of nutrient and organic D Likely 3 Moderate High 1. Biomass harvesting will be undertaken to remove nutrients and carbon from the system. B Unlikely 3 Moderate Moderate
nutrients and nutrients in the wetland carbon from the wetland 2. Wetland Management Plan to be developed that will outline the maintenance and renewal plan for the wetland.
carbon in the
wetland
Potential seepage |Seepage through the base of  |Potential groundwater D Likely 3 Moderate High 1. Wetland to be designed with an impervious HDPE liner. B Unlikely 3 Moderate Moderate
the wetland contmaination 2. Wetland feed water is high quality recycled water.
3. Replacing the approved RO reject evaporation ponds with a wetland reduces the risk of groundwater
contamination.
4. Level sensors will be installed in the wetland to assist with identification of liner breaks.
Potential Overflow |High rainfall events Uncontrolled overflow from D Likely 3 Moderate High 1. 500 mm freeboard designed into the wetland system. B Unlikely 2 Minor Low
the wetland system. 2. Recycled water used as feed water to the wetland.
3. Wetland modelling allowed for rainwater/stormwater inputs.
4. Water level monitoring in the wetland system to alert the operator of any high water level events so that
appropriate action can be taken.
5. Replacing the RO Reject evaporation ponds with a wetland reduces the risk of overflow by significantly reducing
the pollutant concentrations in stored water and increasing evapotranspiration rates from the area.
Unintended contact [Unintended human access to  [Potential health impacts C Possible 3 Moderate High 1. The wetland lot is fenced to prevent public access. B Unlikely 2 Minor Low
with recycled water (wetland system 2. Subsurface flow wetland has no open water surface for human contact to occur.
inside the wetland 3. Feed water to the wetland is recycled water hence there is no significant risk associated with human contact.
system
Release Control |Water quality Changes in water chemical and [Potential for contaminants in C Possible 3 Moderate High 1. Recycled water is used as the feed water to the wetland, hence there is no significant human pathogen B Unlikely 2 Minor Low
Storage Tanks |decline in storage |physical properties by natural |release water regrowth risk.
processes 2. Closed tanks to eliminate vermin access with mosquito screens on all tank openings and overflows.
3. Storage tank materials prevent sunlight access and hence prevents algae growth.
4. Ongoing monitoring of water quality in the release control storage tanks.
5. If required an aerator will be installed into the tank to maintain aerobic conditions.
Water quality Pathogen regrowth Potential pathgoen B Unlikely 4 Major High 1. Stored water is wetland treated recycled water, hence there is no significant human pathogen regrowth risk. B Unlikely 2 Minor Low
decline in storage contamination of release water
Tank Materials Dissolution of trace metals into | Dissolved metals and other C Possible 3 Moderate High 1. Tank materials to be compatible for use with potable water. B Unlikely 2 Minor Low
recycled water contaminants in release water 2. Metallic tanks to be lined with a potable water grade polymer liner to avoid dissolution of metals.
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Project: Catherine Hill Bay Water Utility
Client: Rose Group
Title: Surplus Recycled Water Release Preliminary Risk Assessment ’
Author: BI Wate r
Date (Revision): 25/01/2018 (Revision 1) Water Utility Solutions
Risk Criteria: As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks-phase 1 (2006)
Scheme Hazard Hazardous Event Impact — Unmitigated Risk Control Strategy — Mitigated Risk
Component Likelihood Consequence Risk Likelihood Consequence Risk
Unintended contact [Human access to storage Potential public health impacts | D Likely 3 Moderate High 1. Storage located inside the fenced and secure WWTP site. B Unlikely 3 Moderate Moderate
with recycled water 2. Warning signage around the perimeter of the site and on each storage tank.
in storage 3. CCTV recording at the WWTP site.
4. Lockable access points on all tanks.
Mosquitos and Mosquito or vermin access to |Potential pathogen D Likely 3 Moderate High 1. Storage tank constructed to potable water storage standards with mosquito screens on all tank openings and B Unlikely 3 Moderate Moderate
vectors storage contamination of water in overflows.
storage 2. Regular monitoring and inspection for evidence of vermin or mosquito access.
3. If observed contaminated water will be wasted or, if appropriate, chemical treatment of the storage will be
undertaken by addition of chlorine tablets, hydrogen peroxide or similar.
Tank overfilled Infrequent climatic conditions [Uncontrolled overflow from D Likely 3 Moderate High 1. Tank sized modelled to maximise efficiency and reliability so release of wetland treated recycled water will B Unlikely 2 Minor Low
that result in the tank fillling  |storage tank cooincide with rainfall.
with no release events 2. Emergency release point for infrequent release release during extended dry weather.
3. Continuous water level monitoring and alarms to provide early warning the operator of any potential overflow
so that appropriate action can be taken.
Structural integrity |Tank failure Uncontrolled release D Likely 3 Moderate High 1. Tank constructed from steel panel tanks (or approved alternative) with civil/structural engineer certification for | B Unlikely 3 Moderate Moderate
tank and footings.
2. Quality assurance in construction and use reputable tank supplier.
3. Bollards or access restrictions around tanks if there is a risk of vehicular or machinery damage.
Controlled Pathogens Potential human contact with |Potential public health impacts | C Possible 3 Moderate High 1. Water released to the environment is wetland pollished recycled water, hence there is no significant risk of B Unlikely 2 Minor Low
release of release water in downstream human pathogens exposure.
wetland pollished environment 2. Release event are scheduled to cooincide with rainfall events when there are less potential for human contact
recycled water to and high amount of dillution.
the environment. 3. The approved irrigation system used a lower quality recyceld water and relied on site controls to achieve the
log reductions in the Australian Guidelines for Water Recycling, wheras the proposed release system uses treated
recycled water as the feed water to the wetland, which then further poollishes the water, hence the risk of
pathogen exposure is lower in the proposed release system than the approved irrigation system.
Nutrients Increased nutrient loads on Potential nutrient impacts on C Possible 3 Moderate High 1. The constructed wetland with HRT>5 days is effective at removing nitrogen via primarily via denitrification and B Unlikely 2 Minor Low
downstream environment downstream surface waters other natural processes. Wetland performance was modelled/simulated by specialists to confirm performance, as
outlined in the REF.
2. Wetland treated recycled water is realease during wet weather to maximise dillution and flushing of the
downstream environment.
3. The REF and specialist studies determined that the small increase in nutrient load will not have a significant
impact on the downstream ecosystem.
4. Ongoing environmental monitoring will be undertaken in the downstream environment during operations to
verify performance.
5. Following approval of the licence variation the Recycled Water Quality Management Plan and Infrastructure
Operating Plan will be updated to include the requirements of the proposed release system.
6. Removal of the existing approved RO Reject Evaporation ponds removes a nutrient release hazard from the
scheme, thus resulting in an overall risk reduction of the scheme.
Salinity Increased salt load on Potential salinity impacts on C Possible 3 Moderate High 1. The proposed release system was assessed based on a conservative TDS of 1000 mg/L and the REF and specialist| B Unlikely 2 Minor Low
downstream environment downstream environment. studies demonstrated this salinity will not have a significiant impact on the receiving environment.
2. Releases are timed to coincide with rainfall events to maximise dillution of TDS with stormwater.
3. The downstream receiving environment and ICOL is impacted by natural salinity through salt water ingress from
coastal wave action during storms. The ICOL is open to the ocean frequently.
4. The expected TDS of raw wastewater coming from the residential catchment is expected to be approximately
600 mg/L on average.
5. Replacement of the existing approved RO Reject Evaporation ponds removes a salinty/salt hazard from the
scheme, thus resulting in an overall risk reduction of the scheme.
6. Replacement of the irrigation system with the release system will reduce the overall salinity risk of the scheme
by avoiding all salinity and sodicity risks on soils and groundwater through irrigation.
pH Release of low or high pH Potential impacts on sensitive C Possible 3 Moderate High 1. Release water pH will be between 6.5 and 8.5 as per the recycled water fed into the wetland system. B Unlikely 2 Minor Low
water to the environment aquatic organsisms 2. The wetland is not expected to significant alter the pH of the water, however if required an automated pH
monitoring and control system will be installed on the release system.
3. The REF and specialist studies have demonstrated there are no significant impacts on the downstream
environment due to proposed pH of the release water.
Chlorine Release of water containing Potential impacts on sensitive D Likely 3 Moderate High 1. Maximum free residual chlorine residual in recyceld water feed to the wetland will be <2 to 3 mg/L. B Unlikely 2 Minor Low
free chlorine to the aquatic organsisms 2. Constructed wetlands are an effective natural dechlorination process hence there will be no free chlorine
environment residual in wetland treated water hence no free chlorine will be released to the environment.
3. REF and specialist studies demsontrated no significant impacts of the proposal.
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Project: Catherine Hill Bay Water Utility
Client: Rose Group
Title: Surplus Recycled Water Release Preliminary Risk Assessment ’
Author: BI Wate r
Date (Revision): 25/01/2018 (Revision 1) Water Utility Solutions
Risk Criteria: As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks-phase 1 (2006)
Scheme Hazard Hazardous Event Impact — Unmitigated Risk Control Strategy — Mitigated Risk
Component Likelihood Consequence Risk Likelihood Consequence Risk
Trace metals, Trace contaminants present Potential impacts on C Possible 3 Moderate High 1. Majority residential catchment hence there is a low likelihood of significant trace contaminants being presentin [ B Unlikely 2 Minor Low
organic chemicals downstream environment recycled water.
and other potential 2. Customer education via customer contract, home owners manual, website and information panel on each water
trace contaminants. bill provides ongoing awareness and education on the approriate substances to dispose to sewer.
3. Subsurface flow constructed wetlands provide treatment via natural processes and provides a adsorbtive buffer
to the natural environment.
4. Detailed annual water quality monitoring of release water for trace contaminants.
5. Replacing the irrigation system with the constructed wetland and controlled release system reduces the
potential risk of contamination with trace contaminants, as the pollutants that would other wise be bound up in
the natural soils in the irrigation area will instead be bound up in the matrix of the wetland where they can be
more easily managed in the long term by wetland media replacement if required.
Hydrological Release of water during dry Poential impact on ecosystem D Likely 4 Major Very high |1. The system has been designed to maximise release events to coincide with rainfall events to mimic the natural A Rare 2 Minor Low
regimes weather wetting and drying cycles hydrological regime of the downstream environment.
2. No release from the wet weather controlled release point will occur during dry weather.
3. The release control storage has been sized based on local climate data so that controlled wet weather releases
account for the vast majority of release events, less than 1% of all wastewater generated is managed by dry
weather releases of recycled water.
4. An emergency dry weather release point has been included in the design so that in the rare event of a dry
weather release, there are no impacts as the dry weather release point is directly into the ICOL that is always wet,
hence the small and infrequent dry wearther releases have no impact on hydrological processes.
Soils Potential for release water to  |Potential soil impacts C Possible 3 Moderate High 1. Replacing the approved irrigation system with the proposed release system will reduce the potential for impacts| A Rare 2 Minor Low
interact with soils on soils as all surplus water is managed by controlled release to the stormwater system during rainwater events.
2. No release from the wet weather release point during dry weather.
Groundwater Potential for release water to [Potential groundwater impacts | C Possible 3 Moderate High 1. Replacing the approved irrigation system with the proposed release system will reduce the potential for impacts| B Unlikely 2 Minor Low
interact with groundwater on groundwater as all surplus water is managed by controlled release to the stormwater system during rainwater
events.
2. No release from the wet weather release point during dry weather.
Corporate/ Environmental Environmental incidents Additional costs of clean up C Possible 4 Major Very high [1. The release system will be operated under the authority of and in compliance with the Environmental B Unlikely 2 Minor Low
Business Risks and rectification and potential Protection Licence issued by NSW EPA.
litigation 2. The REF and specialist studies has demonstrated there are no significant impacts from the proposed release
system.
3. The site will be operated in compliance with the IOP, RWMP and EPA licence.
4. SCADA online monitoring system with alarms and operator inspections will help detect potential faults and
incidents.
5. Ongoing monitoring of the downstream environment.
6. Environmental incidents are insured events.
7. The total quantum of environmental risks associated with the proposed release system is not significantly
different from the approved irrigation system, hence there is no significant difference to the current
environmental risk exnosure under the existing approved licence
Public Health Public health incidents Additional costs of clean up C Possible 4 Major Very high [1. The release system will be operated under the authority of and in compliance with the Environmental B Unlikely 2 Minor Low
and rectification and potential Protection Licence issued by NSW EPA.
litigation 2. The source water for the release system is recycled water, hence there is no signficant public health risk
associated with the proposed release system.
3. The REF and specialist studies have demonstrated there are no significant health impacts of the proposed
release system.
4. NSW Health were consulted during the REF preparation and had no concerns provided that recycled water is
used as the source water for the release system.
5. The site will be operated in compliance with the IOP, RWMP and EPA licence.
6. SCADA online monitoring system with alarms and operator inspections.
7. Ongoing monitoring of the downstream environment.
8. Public health incidents are insured events.
Operation & O&M cost increase Increase in rates to customers C Possible 3 Moderate High 1. The proposed release system will reduce the risk of O&M cost blow out for the scheme because the customer B Unlikely 2 Minor Low
Mainteance costs base will increase from 470 to 550 with no significant difference in scheme operational costs.
2. The proposed release system will avoid the significant expense associated with the operation, maintenance and
management of the 8.5 ha irrigation system.
3. The proposed release system will have a similar or lower operating cost that the existing approved irrigation
system.
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Risk Criteria: As per Tables 2.5, 2.6 & 2.7: Australian Guidelines for Water Recycling: Managing Health and Environmental Risks-phase 1 (2006)
Scheme Hazard Hazardous Event Impact — Unmitigated Risk Control Strategy — Mitigated Risk
Component Likelihood Consequence Risk Likelihood Consequence Risk
Natural disasters Natural disasters like fire, Damage to release system C Possible 4 Major Very high [1. The release system infrastructure is located inside the footprint of the approved subdivision, which is designed B Unlikely 3 Moderate Moderate
earthquake, flooding, cyclone, [infrastructure to minimise impacts of natural events like flooding, bushfires etc.
tsunami etc 2. Insurance policies include coverage for damage to infrastructure caused by insurable natural disasters like
flooding, tsunamis, earthquake, fire etc.
3. Business continuiuty insurance will cover the additional costs to deliver services until the damaged
infrastructure is repaired, e.g. the cost to truck out surplus recycled water when the release infrastructure is being
repaired.
Human resources Loss of key staff due toillness [Inability to operate release C Possible 4 Major Very high [1. Solo Water has depth of staff and support contractors across both operations and management and handle B Unlikely 3 Moderate Moderate
and organisation or leaving the organisation system short term loss of staff.
capacity 2. Staff employment contracts require notice to be given.
3. Solo Water has documented work systems that makes it quicker to train new staff and to utilise contractors in
performing operational tasks.
4. Support contractors normally used for operational emergencies can be utilised more during such periods to
cover positions while HR processes occur.
Community & Community concern over Customer complaints and C Possible 3 Moderate High 1. Acommunity awareness and education campaign explaining the change from the approved irrigation system to B Unlikely 3 Moderate Moderate
Customers release system dissatisfaction. proposed release system will be run following approval of the licence variation.
2. The proposed release system is best practice and includes the use of high quality recycled water, wetland
pollishing, buffer storage, wet weather release with emergency dry weather release point.
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RECYCLED WATER

QUALITATIVE ENVIRONMENTAL AND PUBLIC HEALTH RISK ASSESSMENT CRITERIA

From tables 2.5, 2.6 and 2.7 on Page 39 of the Australian Guidelines for Water Recycling Managing Health & Environmental Risks Phase 1 (2006)

Qualitative measures of likelihood

Level Descriptor Example Description from AGWR
A Rare May occur only in exceptional circumstances. May occur once in 100 years
B Unlikely Could occur within 20 years or in unusual circumstances
C Possible Might occur or should be expected to occur within a 5- to 10-year period
D Likely Will probably occur within a 1-to 5-year period
E Almost certain | Is expected to occur with a probability of multiple occurrences within a year
Qualitative measures of consequence or impact
Level Descriptor Example Description from AGWR
1 Insignificant Insignificant impact or not detectable
2 Mi Health — Minor impact for small population
inor
Environment — Potentially harmful to local ecosystem with local impacts contained to site
Health — Minor impact for large population
3 Moderate . . . . . . . . .
Environment — Potentially harmful to regional ecosystem with local impacts primarily contained to on-site
4 Mai Health — Major impact for small population
ajor
) Environment — Potentially lethal to local ecosystem; predominantly local, but potential for off-site impacts
. Health — Major impact for large population
5 Catastrophic . . . . . . o
Environment — Potentially lethal to regional ecosystem or threatened species; widespread on-site and off-site impacts

Qualitative risk analysis matrix: Level of risk

Consequences
1 2 3 4 5
Likelihood
Insignificant Minor Moderate Major Catastrophic
A Rare Low Low Low High High
B Unlikely Low Low Moderate High Very high
C Possible Low Moderate High Very high Very high
D Likely Low Moderate High Very high Very high
E Almost certain Low Moderate High Very high Very high
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