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Rosehill Network Pty Ltd – WICA Application 

 

 

 



BACKGROUND OF Rosehill Recycled Water Scheme ('RRWS')
1 Background to 

RRWS
(before late 2005)

▪ The RRWS was conceived following public and private interest in developing alternative water sources against a backdrop of extreme
drought conditions affecting Sydney in the early 2000s

▪ In 2004, the NSW Metropolitan Water Plan was released, setting ambitious recycled water targets (supplying 12% or 70GL/year of
Sydney’s water needs with wastewater by 2015)

▪ In 2004-05 the NSW Government undertook a Markets Needs Assessment for recycled water

▪ In 2005 AGL approached the NSW Government with an unsolicited proposal to redevelop disused gas mains for recycled water
network in Sydney

▪ In late 2005, the NSW Government commissioned IPART to investigate how water and wastewater services should be provided in the
greater Sydney region

▪ Acting on the recommendations from that investigation, the Government developed and enacted the Water Industry Competition
Act 2006 (“WIC Act” or “WICA”) which enabled for the first time, direct private sector participation in the NSW water industry

2 Sydney Water 
tender process
(late 2005 to mid-
2009)

▪ In December 2005, Sydney Water initiated a competitive tender public-private partnership (“PPP”) process for the Scheme

‒ Following three rounds of bidding, AquaNet and Veolia Water Australia Pty Ltd were selected as the successful consortium
(announced in October 2007) 

‒ Commercial model was only finalised by Sydney Water in late 2006

▪ It took around three years to negotiate the PPP contract

▪ In August 2008 the Project Agreement was signed between the parties

‒ Agreements provided for Veolia Water to construct, maintain and operate an advanced technology water treatment plant at
Fairfield to produce up to 20 ML per day of reverse osmosis quality recycled water and for AquaNet to construct, maintain and
operate a 20 km recycled water network and associated facilities to deliver recycled water from the treatment plant to the 
premises of seven Foundation customers

‒ The Scheme was the first to be delivered under the WICA licensing scheme

3 Construction / 
commissioning
(late 2009 to 
late 2011)

▪ Construction began in November 2009

▪ First water was supplied in October 2011
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Appendix C.03 
 

Area of Operations 
Rosehill Network Pty Ltd – WICA Variation Application 
 



The RRWS is located in the local government areas of: 
 

• Fairfield City Council; 
• Cumberland Council; and 
• Parramatta City Council. 

 
The Fairfield Advanced Water Treatment Plant (‘AWTP’) is located on land owned by the Applicant at 2 
East Parade, Fairfield NSW 2165, being lots 7-11 and 12-16 in DP2728. 
 
The Woodville Reservoir is located on land leased by the Applicant at 13 Barbers Road, Guildford NSW 
2161, being part of the land marked (A) on lot 1 in DP1181128. 
 
The Rosehill Reservoir is located on land leased by the Applicant at lot 101, Durham Street, Rosehill NSW 
2142 being the whole of the land in Title Folio Identifier 101/1168951. 
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Appendix C.06A

Water Balance Diagram
Rosehill Network Pty Ltd – WICA Variation Application 



RRWS Water Balance 

 



Appendix C.07A

Volumes
Rosehill Network Pty Ltd – WICA Variation Application 



Rosehill Recycled Water Scheme 

Volume Details for FY20 

(all volumes shown in kilolitres (kL)

Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Total
LAP Flow1 193,281.47 187,440.17 175,643.92 191,157.00 215,032.77 231,903.75 196,268.07 175,971.50 183,705.70 169,062.61 178,204.25 169,351.28 2,267,022        
Recycled Water2 124,438.72 119,798.36 111,353.25 122,328.50 138,970.41 152,744.46 126,441.05 111,414.00 116,802.11 106,953.68 113,860.10 107,898.60 1,453,003        
Trade Waste3 68,842.75    67,641.81    64,290.68    68,828.50    76,062.36    79,159.29    69,827.02    64,557.50    66,903.59    62,108.93    64,344.16    61,452.68    814,019           

1 LAP Flow = volume of treated effluent received at the RRWS Plant from the Sydney Water owned and operated Liverpool to Ashfield Pipeline (LAP)
2 Recycled Water = volume of recycled water produced at the RRWS Plant and supplied into the RRWS Network
3 Trade Waste = volume of trade waste water (i.e. brine) produced at the RRWS Plant and discharged to the Sydney Water sewerage system 
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RRWS Risk Assessments 
Rosehill Network Pty Ltd – WICA Variation Application



Date:  21 Jan 2020
Team: Brad Rea, Craig Heidenreich, Graham Dooley, Adam 
Stevens

Risk Impact
Current Controls Mitigation Plan

(condition that could occur (either threat or opportunity)) (What is the likely result, loss, gain) Li
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N

(Future Controls/Treatments)

Customers not paying invoices Loss of revenue, cashflow issues 2 4 8 Contract, strong government counter-party, history of payments being made 1 4 4 Y

Increase costs not being passed through Reduction in margin 2 4 8 O&M agreement with Veolia with fixed fee component. 1 4 4 Y

Delays in sending invoices Cashflow issues 2 3 6 Contract timeframes for preparation of invoice, management oversight 1 3 3 Y

IPART price determination lowers Sydney Water Potable price Reduction in customer price, Loss of Revenue 2 3 6 Nil 2 3 6 Y

Errors in accounting Time to make corrections, incorrect statements 3 3 9 Staff diligence and External Audit. 2 3 6 Y

Sydney Water credit rating downgraded Breach of NAB debt facility 3 4 12 Monitor and keep NAB informed 3 4 12 Y

Cancellation of Project Agreement Loss of revenue, cancellation of O&M Agreement 3 5 15 Management oversight, termination for convenience payment 2 5 10 Y

Inability to meet business case Lower returns, increased executive effort, valuation impacts
3 5 15 SWC relationship, DD, monitoring and executive attention, shareholder 

communication
3 5 15 N Negotiate improved contract with SWC to facilitate growth

Delay in reaching agreement with SWC Inability to grow at required rate to meet business case
4 4 16 Priority to renegotiate, IC process, director/shareholder communication, maintenance 

of SWC relationship
3 4 12 Y

Inability to renegotiate Project Agreement Inability to grow, inability to meet business case, stressed relationship with SWC
3 4 12 Priority to renegotiate, IC process, director/shareholder communication, maintenance 

of SWC relationship
3 4 12 Y

Veolia not providing services to required standard Reputational damage 
3 3 9 O&M agreement  abatements, Potential impact on Veolia reputation, additional 

network coordinator employed by Veolia
2 3 6 Y

Management systems, protocols not being followed Time, incorrect information, reputational damage 3 2 6 Communication Protocol, PCG, O&M Agreement 2 2 4 Y

Interruption of supply impacting customers Time and resources, reputational damage, increased scrutiny of regulators 
3 3 9 O&M Agreement, Maintenance Program, potable water back-up at customer location, 

Rapid Response and Insurance. 
2 3 6 Y

Deterioration of Sydney Water relationship Reputational damage, inability to grow business 3 5 15 Regular contact, Management oversight 3 5 15 N Negotiate improved contract with SWC to facilitate growth

Insufficient WUA resources to effectively manage RRWS business Loss of oversight, Increased costs, undetected non-conformances 
3 3 9 PCG process with 2 WUA representatives, Forward planning, executive 

management oversight  
2 3 6 N Planning for NSW regional manager.

Not meeting mandatory reporting requirements Fine from regulator, increased scrutiny from regulator, reputational damage 3 3 9 Management plans, management oversight, O&M Agreement requirements 2 3 6 N Preparation of regulatory obligation register

Contractual obligations not met Breach of contract, stakeholder relationship breakdown, reputational damage 3 4 12 Management oversight 2 4 8 N Preparation of contractual obligation register

Material breach of Project Agreement Event of default under NAB debt facility, risk of SWC terminating agreement 3 5 15 Management oversight, maintenance of SWC relationship 2 5 10 Y

Material breach of WICA licence Loss of licence, inability to operate
3 5 15 Management plans, O&M Agreement, competent operator, management oversight, 

maintenance of IPART relationship
2 5 10 Y

Loss of land access (i.e. cancelation of lease) Relocation of assets, increased costs 3 3 9 Long term leases, key site (Fairfield) on owned land 2 3 6 Y

Compliance (Legal, Regulatory, Contractual) 

Customer Service / Community Relation Risks (reputation)

Human Resources

Financial Risks (accounts receivable, accounts payable, debt facilities)

Water Utilities Australia - Rosehill Recycled Water Scheme Risk Assessment

Inherent Risk 
Assessment 

(without controls)

Actual Risk 
Assessment                    
(with controls)

Operational Risks

See joint WUA-Veolia RRWS Operational Risk Assessment



Risk Reg ist er  - Wat er  Qualit y

Risk Assessment Conducted On:

Risk Register Owner:

Business Unit:

Risk Category:

Last Risk Review Date:

Current Situation (not 
mandatory)

Ref No. Assessment 
Category Risk Element Activity/ Task/ 

Job
What can go wrong? 

Hazardous Event
Existing Controls

Downstream/upstream of Veolia Scope
Risk Impact/Consequence  

Describe in detail

Legislative Is the risk 
linked to a Water/Health 

legislative requirement? If 
yes, please name it

Risk Owner 
Who is the 

owner of this 
risk?

Previous Incidents
No. of incidents 

reported since start of 
operation and 

descrition. Have the 
existing controls been 

effective?

Likelihood Consequence Inherent Risk 
Rating

Existing Controls 
Describe how existing control activities can mitigate the likelihood or consequence. (NB: More than 

1 controls attached to one risk is allowed. Insert new row to separate control activities)

Control Effectiveness 
Identified sources of 
uncertainty (if any)

Mandatory for all sites 
with  WICA licence

Likelihood Consequence Mitigated Risk 
Rating Comments

Com-7 Combination or 
others

Contaminants 
introduced at the 
FAWTP and/or the 
Network

Instrument failure at the FAWTP and the network NIL ● Exceedances of contractual parameters for recycled water or recycled water rejected at 
final control point despite being in specification. 
 
 Note that it is highly unlikely that out of spec recycled water would reach the customers due 
to controls within the network. The hazardous event is a contract exceedances at the plant.

Veolia 5 5 Extreme ● Instrument calibration schedule for FAWTP and network
 ● Conductivity, pH, turbidity and free chlorine and Ammonia are monitored in at the FAWTP
 ● Conductivity, pH, turbidity and free chlorine are monitored in the network (Ammonia is not)
 ● Internal analysis of on-line parameters at the FAWTP
 ● Weekly external analysis through third party NATA laboratory (Weekly at the network)
 ● Common calibration methods within plant and network
 ● Instruments at plant and network are common type to ensure ease of comparison
 ● Cross checking of instrument readings between network and FAWTP
 ● Cross checking of instrument readings with internal and external lab results
 ● Analysers at multiple locations at the FAWTP and network allow comparison (if one analyser is showing 
a very different value to the others and/or fails, this will trigger investigation)
 ● Alarms at critical control points (CCP) at FAWTP are generated if analyser reads out of spec, which 
triggers investigation
 ● Control system for the network generates alarm for out of specification events
 
 Note: that it is highly unlikely that out of specification recycled water would reach end users due to 
instrument failure on site. Conductivity, pH, turbidity and free chlorine are monitored in the network; while 
ammonia, although not monitored, must be within spec in order for the free chlorine residual to be within 
spec. TOC is therefore the only parameter measured in the final water quality parameters on site that is not 
controlled within the network. Instruments at plant and network are common type to ensure ease of 
comparison and calibration of instruments uses common methods.

Very Effective NIL 2 2 Medium

Com-12 Combination or 
others

Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

Bio growth/UF fouling on feed and filtrate side of UF system NIL ● Recontamination of treated water
 ● failing contractual quantity requirements thus, use of top-up or back-up water may be 
required

Veolia 0 4 5 Extreme ● Chloramine (chlorine + ammonia) dosing at the inlet
 ● Total chlorine analyser at inlet to UF 
 ● Multiple barriers - barriers downstream of UF (RO and chlorination) are being validated for 5.1 reduction 
in bacteria (target LRV for bacteria across plant 5.3). 
 ● Periodic UF cleaning (CEBW and CIP) with acid and chlorine.
 ● Feed quality monitoring 
 ● Conservative design flux reduces the likelihood of fouling. 
 ● One redundant unit (four duty, one standby). Note that commonly the standby unit will also be run, with 
all units running at lower fluxes, meaning that in a fouling event, all units are likely to be exposed to the 
foulant in question. 
 ● If fouling is found to be a problem in the long-term, the cells are designed with space for additional 
membranes, should this be required. 
 ● UF performance monitoring:
 resistance, TMP and low filtrate flow - alarm system (can manually initiate a clean if necessary)

Very Effective NIL 1 2 Low

Com -14 Combination or 
others

Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

Bio growth/UF fouling on feed and filtrate side of UF system due to low flow operating 
conditions

NIL ● Recontamination of treated water
 ● failing contractual quantity requirements thus, use of top-up or back-up water may be 
required

Veolia 0 4 4 Extreme ● Chloramine (chlorine + ammonia) dosing at the inlet
 ● Total chlorine analyser at inlet to UF 
 ● Multiple barriers - barriers downstream of UF (RO and chlorination) are being validated for 5.1 reduction 
in bacteria (target LRV for bacteria across plant 5.3). 
 ● Periodic UF cleaning (CEBW and CIP) with acid and chlorine.
 ● Feed quality monitoring 
 ● Conservative design flux reduces the likelihood of fouling. 
 ● If fouling is found to be a problem in the long-term, the cells are designed with space for additional 
membranes, should this be required. 
 ● UF performance monitoring:
 resistance, TMP and low filtrate flow - alarm system (can manually initiate a clean if necessary)
 ● 2018-2019 : Modification to operating protocols to manual rotate between cells on a daily basis to ensure 
equal operations and refreshing of the water in the cell to avoid biofouling build up. Backwashes initiated 
prior to cell shut down to ensure call is offline full of chlorinated water. 
● 2018 - 2019: Current flow flow operation means that generally only one or two cells are in operation at 
one time. This reduces the risk of fouling exposure from feed water across multiple cells. 

Very Effective NIL 1 2 Low

Com -17 Combination or 
others

Interruption to 
supply

Not job specific External party damaging underground assets NIL Interruption to Recycled Water quality or quantity:
- Inability to supply Recycled Water to customers
- Environmental spill
- Damage to property (roads, buildings, etc)
- Safety risk to public and staff from pressurised water 
- Reputation risk

Yes - WICA licence Veolia 1 - LAP Sample line 
damage by NBN 
contractors (date TBC)

4 4 Extreme  - Dial B4 You Dig service provider - Mipela. Jemena previously receiving 30-120 DB4YD requests/month
- Ability to halt production and pressurised RW supply remotely using remote SCADA
- Dedicated staff and contractor for optimum response time
- Spares stored at contractor for rapid response
- Emergency response procedures and notification protocols available
- Ability to segregate network and supply customers with potable water
- Non-foundation customer contracts allow for interruption to supply
- Emergency contact number available on the network for the public to notify of any leaks

Very Effective 2 3 Medium Consequence reduced as the controls allow for rapid response time and reduced impact of any leaks

Bio-3 Biological Contaminants 
introduced at the 
FAWTP and/or the 
Network

Vermin entry 
 ● On storage tanks (Network and FAWTP) 
 ● Birds nesting in degasser or above UF cells in the process building

NIL Recontamination of treated water Veolia 0 5 2 High ● Vermin screens on tank overflows and vents minimise the risk of vermin entry
 ● Enclosed tanks minimise the risk of vermin entry and algae growth
 ● Workplace inspections to detect possible vermin entry and algae growth
 ● Should water contamination occur, free chlorine provides disinfection. 
 ● Network quality monitoring means that the likelihood of water that is turbid or not adequately disinfected 
being sent to recycled water customers is reduced further
 ● Enclosed FAWTP process building with proper management procedures
 ● Vermin-proof mesh on top of degasser and roof.
 
 Note: clean water is unlikely to attract vermin. Vermin/bird droppings not considered a significant risk in UF 
cells as they will not significantly change the quality of the secondary effluent in these cells.

Very effective NIL 1 1 Low

Che-7 Chemical Contaminants 
introduced at the 
FAWTP and/or the 
Network

Filter blockage causing lower air flow through degasser Nil ● Outside contractual limit on pH, with possible environmental implications depending on 
how low the pH is. 
 ● Possibly outside contractual limit on conductivity if caustic dosing is increased.

Veolia 0 5 3 High ● Low inlet pressure switch on the degasser fans. 
 ● pH measurment before (IX units) and at the end of the degasser 
● Redundancy: 3 x 50% degasser fans 
● pH adjustment can be increased to a certain degree to compensate for poor performance (but not lack of 
performance) of degasser fans 
● pH monitoring at inlet of chlorine detention tank and on final recycled water. 
● A pH probe has been installed at the outlet of the degasser to monitor the degasser efficiency 
● Conductivity monitoring on final recycled water to ensure that conductivity limit is not exceeded by excess 
caustic dosing. 
● Scheduled filter cleaning on CMMS will prevent filters blocking.

Very Effective NIL 2 3 Medium

Che-13 Chemical Contaminants 
introduced at the 
FAWTP and/or the 
Network

RO CIP solution entering RW NIL Recycled Water out of spec Veolia 0 4 3 High ● Flushing after CIP ensures no chemicals remain in RO train
 ● RO membrane rejects chemicals
 ● pH monitoring of RW
 ● Recycling the RW from DT to FBT possible
 ● During CIP, RO permeate is circulated back to RO CIP tank
 ● RO CIP valves on RO trains are indirectly monitored via the RO CIP pressure transmitter; if valves are 
not correct closed, the pressure transmitter will report HH alarm and trains will shutdown

Very effective NIL 1 2 Low

Com-1 Combination or 
others

Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

Out of spec secondary effluent or unknown contaminants which cannot sufficiently be 
removed by the FAWTP leading to out of spec RW water quality (i.e. Turbidity, conductivity, 
pH, chlorine, iron, etc.)

SWC effluent from STPs (nutrient removal). Sydney Water has trade waste licences and monitors 
their system, which form the source water to the plant. 
SWC to contact FAWTP if potential out of spec contaminants have been expected.

● Use of top-up or back-up water may be required, which can impact the Recycled Water 
quality.
 ● Out of spec Recycled Water

Veolia Regular instances where 
online TSS and Turbidity 
exceeded contractual 
limits. In all cases, 
recycled water was 
produced in sufficient 
quantities. The 
performance of the UF 
system was monitored 
during the events and 
was not impacted.

3 4 High ● Monitoring online and offline of secondary effluent feed (conductivity, ammonia, turbidity, TSS, TOC etc.) 
at the plant intake. 
 ● Monitoring of Recycled Water online and offline (conductivity, ammonia, turbidity, and chlorine etc.) at 
the plant outlet. 
 ● Contractual provision to shut down production and recirculate out of spec RW if certain parameters have 
been exceeded. 
 ● Multiple barriers (RO, UF and IX) and chlorination makes it unlikely that contamination of secondary 
effluent can lead to out of spec Recycled Water
 ● Monitoring of individual processes

Very Effective Secondary effluent 
monitoring may not detect 
an unknown contaminant.

1 2 Low consequence reduced through control measures

Com-2 Combination or 
others

Contaminants 
introduced at the 
FAWTP and/or the 
Network

Back-flow from network through pump station to recycled water tank contaminating the 
recycled water stored in the RW tank.

NIL Possible contamination of recycled water in the Recycled water tank 
 
 Note: Inherent consequence is minor because the volume of recycled water lost is not likely 
to be high (1 ML from Woodville reservoir) and would be kept within the system (worst case 
goes back to head of works).

Veolia 0 5 2 High ● Non-return valves (spring loaded) on each pump and one on the common line. 
 ● High high level alarm on recycled water tank and option for manual shutoff between recycled water tank 
and pump station. 
 ● Network management to drain and refill the storage tanks
 ● Backflow alarm
 
 Note: This hazard can only happen when the network RW is contaminated and a backflow occurs. Thus, 
the likelihood of this incident is very low

Very Effective NIL 1 2 Low

Com-6 Combination or 
others

Contaminants 
introduced at the 
FAWTP and/or the 
Network

Mains break (Network):
 ● Recycled Water contamination

NIL ● Contamination (e.g. soil) entering pipework through break; 
 ● Once mains break is repaired, inadequate disinfection of network before 
recommencement of supply

Veolia 0 2 5 High ● Response team available 24/7 to respond to mains breaks
 ● Monitoring outlet pressure at pump station should detect a major mains break
 ● Small network means that there is some control over water balance (ability to detect mains break). 
 ● Construction materials and methods (Main covered very well)
 ● Pipeline patrols
 ● Network is registered as a private main on Sydney Water's GIS and Sydney Water will contact AquaNet if 
the public notifies them of a mains break in that area (or they otherwise identify a mains break in that area). 
 ● Network has marker identification so that public identifying a break can identify whose network it is. 
 ● Chlorine residual available for disinfection should any pathogens enter the network via break
 ● Monitoring (on-line chlorine, pH, turbidity, TDS and periodic sampling and analysis) at network 
extremities (Rosehill Reservoir, Smithfield) and at Fairfield Reservoir. 
 ● Protocol for how to manage mains breaks and flush line to ensure no end users provided with 
contaminated water 
 ● Dial before you dig

Effective NIL 1 3 Low

Che-16 Chemical Public Health Connecting new 
customers to the 
network

Incorrect third party connection NIL Cross connection (contamination of Potable network) 3 4 High - Dial before you dig maps
- Use of licenced plumbing contractor
- Adherence to standard colour coding

Neutral Involvement of unknown 
third party

2 4 Medium

Bio-4 Biological Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

Failure of UF as a barrier to virus, protozoa and bacteria (e.g. cut fibre). NIL Reduced log removals and bio growth at filtrate side might lead to enhanced passing of 
parasites through the UF barricade. 
 
 Note - individual fibre failure is expected and fibres will be routinely pinned as part of 
maintenance procedures. A number of cut fibres is required for an appreciable effect to be 
noted on the UF system and even then we will be facing a reduction in LRV for the UF 
system, not a loss of the entire LRV.

Veolia 2 Incidents:                                                                                                                                                                                                                                                                                                                             
1. 23/07/2013: High PDT 
of cell 5 due to a welding 
issue.

2. 19/10/2014: High PDT 
measurement caused 
critical CCP on UF cell 4. 
This incident was caused 
by a wrong valve 
adjustment, which had no 
impact on the filtrate 
quality, but on the PDT 
measurement.

3. 2016-2017 saw a 
downward trend in PDT in 
Cell 5 due to over 
exposure to chlorine 
causing wear on the 
membranes. The 
monitoring on the cell 
ensured no breaches of 
CCP occurred. 
Membranes were 
replaced in 2018 in all 
cells  

3 3 Medium ● Pressure decay tests every 24 hours of operation with interlock if pressure decay test is failed and alarm 
for operators. 
 ● Overall turbidity monitoring to detect any large-scale failure of the UF system. 
 ● Other UF monitoring (TMP, resistance, etc.)
 ● RO and chlorination steps.
  Note: RO and chlorination barriers provide 5.1 LRV in bacteria. 5.3 LRV is required across plant.RO barrier 
still intact, providing up to 2 log reductions for protozoa. RO barrier still intact, providing 1.1 log reductions 
for viruses. Chlorine barrier still intact, providing 4 log reductions for viruses

Very effective Variable feed water quality 1 2 Low

Bio-5 Biological Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

Underdosing of chlorine NIL Low free chlorine in recycled water (outside of contractual limits for this parameter)
Inadequate disinfection reducing barrier to bacteria and viruses (log reduction reduced)
Note: Inherent risk is insignificant provided chlorine dose does not drop below 0.22 mg/L, 
which is the limit to claim 4 LRV credit based on 1 hour detention time, baffling factor of 0.3 
and temperature of 15 degrees C.

Veolia 0 4 2 Medium ● Several hours' storage is available in the Fairfield Recycled Water storage tank alone. 
 Note: The high target level of chlorine residual (1.8 mg/L) compared with the chlorine residual required to 
claim 4 LRV for bacteria and viruses (0.22 mg/L) makes it unlikely that with controls in place the chlorine 
residual will drop to a point where there is any impact on health. Moreover, although a one hour detention 
time is claimed (for the chlorine detention tank), in reality, the chlorine detention time between the dosing 
point and the end user is far higher, increasing the actual CT. 
● A free chlorine analyser for chlorine dosing control is backed up by a free chlorine analyser at the final 
quality analysis point. 
● Calibration procedures on the instruments and grab samples to verify on-line readings reduce the 
likelihood that the chlorine instruments are not reading correctly. 
● Duty/standby chlorine dosing pumps reduce the likelihood of a dosing pump being unavailable. 
● Flow measurement on the chlorine dosing line checks that the required chlorine volume is being dosed. 
● Dilution in chlorine detention tank and recycled water tank minimises the impact for short-term 
underdose. 
● Controls include operational procedures and training, and SCADA alerts and alarms. 
● Provision to recycle from chlorine detention tank to feed tank.

Very effective NIL 1 2 Low

26/11/2019 Important Note
Cait lin  Coop er  (Process Engineer ) This r isk-assessm ent  w as cond uct ed  f or  t he Rosehill Recycled  Wat er  Schem e (RRWS) f rom  t he in let  t o  t he Fair f ield  Ad vanced  Wat er  Treat m ent  Plant  (FAWTP) t o  t he d elivery p o int  t o  cust om ers. 

Veolia - Phil Birkb y (Op erat ions Manager ), Vio let t a Wyp ych (Business Syst em s Ad visor ), Hannah 
Nor r is (Op erat ions Sup ervisor ) 
Aq uanet  - Brad  Rea (Risk & Com p liance Of f icer  and  Com p any Secret ary), Craig  Heid enreich (General 
Manager )
Rosehill Recycled Water Scheme (RRWS)

Risk Assessment Team (including job titles):

Water Quality
26/11/2019

Next Risk Review Date: 26/11/2020

RISK IDENTIFICATION

Category Risk Description Inherent Risk Level Controls

RISK ANALYSIS

Mitigated Risk Level



Bio-6 Biological Contaminants 
introduced at the 
FAWTP and/or the 
Network

Biofouling in water storage tanks at the FAWTP and network NIL ● Recontamination of treated water Veolia 0 4 2 Medium ● Enclosed tanks
 ● Feed is chlorinated at the FAWTP intake to form monochloramine
 ● Workplace inspections, e.g. regular tank inspections by ROV
 ● Biological contamination of RW is consequence reduced through downstream chlorination in case of a 
contamination
 ● Should water contamination occur, free chlorine provides disinfection. 
 ● Network quality monitoring means that the likelihood of water that is turbid or not adequately disinfected 
being sent to recycled water customers is reduced further
 ● Tank refilling / draining protocol in place
 ● Regular process monitoring, chemical cleans and dosing to protect membranes and processes against 
biofouling damage

Very effective Retention time in network 1 2 Low

Bio-7 Biological Contaminants 
introduced at the 
FAWTP and/or the 
Network

Biofouling/contamination of FAWTP and network storage tanks due to
 ● Short and
 ● Long-term shutdown

NIL ● Regrowth of pathogens in an unchlorinated tank due to long and short term shutdown Veolia 0 3 2 Medium ● Low pH water in RO permeate tank (~ 4.5) not conducive to bio growth/fouling
 ● Low nutrition level in RW not conducive to bio growth/fouling 
 ● Target chlorine concentration (1.7 mg/L) will prevent Biofouling and growth of microorganism for a certain 
period of time
 ● Re-start and shutdown procedures developed including tank draining and flushing, chemical cleans for 
UF tanks and CIPs/flushing for ROs
 ● Ability to bypass Rosehill Reservoir during periods of low flow to reduce stagnant water in tank
 ● Woodville drain down procedures currently in place for daily turnover of tank
 ● Network chlorine online analysers to monitor deterioration indicating contamination
 
 Note: Bio growth in the UF feed and filtrate tank during a long-term shutdown is inevitable. However, the 
strict procedures in place will prevent that water from these tanks can enter the recycled water tank without 
appropriate treatment.

Effective Duration of shutdown 1 2 Low Consequence reduced after controls because effect is reduced due to controls

Bio-8 Biological Contaminants 
introduced at the 
FAWTP and/or the 
Network

Stagnant sections of line from main to customer tap that aren't used for a long period of time 
(during shutdown or, for Rosehill Racecourse, if dam is full due to rain). This applies to 
anyone who is at the end of a leg. With current customers, this is Rosehill Racecourse, Boral 
and VISY. 
 Long retention time in the network causing a loss of chlorine residual.

High chlorine residual (current target 1.7 - 1.8 mg/L, minimum 0.7 mg/L) in low chlorine demand 
water. 
Water quality monitoring of ammonia, conductivity, pH and chlorine prior delivery to the Delivery 
Point

● Not meeting contractual parameters for chlorine in recycled water
 ● Regrowth of pathogens in an stagnant section

Veolia 0 4 2 Medium ● Chlorine residual is likely to be maintained in the network for at least a period of several days. 
 ● Chlorine monitoring at VISY and Boral can detect whether chlorine residual has decayed at that location. 
(No direct monitoring at Rosehill Racecourse) 
 ● Chlorine monitoring at the recycled water tank at the FAWTP
 ● AquaNet has a tank refilling / draining protocol in place to avoid a significant reduction in chlorine 
concentration
 ● Chlorine demand of recycled water is expected to be very low. 
 ● Plastic pipes in the network reduces degradation of chlorine in the network. 
 ● Storages on Network managed to reduce amount of time water is stored in the reservoirrs to limit 
chlorine degredation
 ● Communications protocols with Veolia to adjust chlorine residual out of plant if chlorine loss through 
network is increase (due to temperatures, low flows etc)
 ● Routine sampling and analysis through a third-party NATA-accredited laboratory at network extremities 
(Rosehill Reservoir, Smithfield) and at Fairfield Reservoir
 ● Flushing of stagnant sections if required

Effective Retention time in network 3 2 Medium Consequence after mitigation reduced due to level of treatment - surely reducing significantly the 
contaminant level in RW if not totally.

Che-1 Chemical Contaminants 
introduced at the 
FAWTP and/or the 
Network

High ammonia and/or low pH of feed water due to IX regen waste recycle (likely to occur if 
increased IX regen frequency is required or regens during plant shutdown or low production).

NIL ● Exceeding contract parameters for recycled water and trade waste. 
 ● If limited by trade waste, plant throughput may be impacted (also refer to environmental 
risk assessment)

Veolia 0 2 3 Medium ● Monitoring of ammonia on feed to RO: According to the control philosophy, the IX regen waste is not 
recycled if the RO feed ammonia concentration is to reduce ammonia concentrating. Thus, the same 
amount of ammonia is disposed but less concentrated. This must be managed within the flow restrictions 
on the trade waste stream; however given that problems of high ammonia concentration are more likely to 
occur during low plant flow events, the likelihood of being restricted on trade waste volume is reduced. 
 ● Monitoring the pH on trade waste, and feed balance tank. 
 ● Provision to add caustic to trade waste stream (neutralisation)
 Interlock preventing discharge of TW if not within specs.
 ● The amount of reused regeneration waste can be adjusted and is limited by design
 Note: Refer to risk related to high ammonia in effluent.

Effective NIL 2 2 Medium Note - this is an Aquanet risk which can impact Veolia operation requirements. It is not a Veolia specific 
risk. 

Che-2 Chemical Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

Contamination of secondary treated effluent feed (LAP), for example:
 
 ● high ammonia
 ● radiological parameters, 
 ● nutrients and/or 
 ● other toxic chemicals

Trade waste licences (SWC) for entities discharging into Liverpool and Glenfield catchment areas; 
and SWC monitoring the licences. Sydney Water has some control over the products entering the 
sewage system, through trade waste licences and monitoring. 
Nutrient monitoring at Liverpool and Glenfield STPs. 
Operations protocols for SWC to communicate if high nutrient levels are known to be present in 
secondary effluent. 
Report prepared by a third party as to suitability of recycled water for irrigation use at Rosehill 
Racecourse. Report found that based on modelling, the recycled water would cause no nutrient 
leaching up to year 20 and the general trends indicated that there would be no leaching for many 
more years, if at all. 
SWC has demonstrated that their STPs are able to better control the effluent quality.
Ammonia and TSS monitoring at Liverpool and Glenfield STPs.

● Increased amounts of contaminants might pass the treatment process, thus, leading to 
out of spec recycled water

Veolia / 
Sydney Water

1 Incident:                                                               
27/09/2013: Ammonia in 
LAP was above 33.0 mg/L

3 3 Medium ● Provision to recycle from chlorine detention tank to feed tank when Recycled water is out of spec
 ● Provision to stop accepting Feed water if the water is out of spec (Table A)
 ● On-line monitoring for ammonia, pH, TOC, TSS, ORP and conductivity at the plant inlet. 
 ● Weekly grab samples at LAP and Recycled Water for Total P, Total N, TOC, BOD and ammonia.
 ● Multiple barriers for contaminants such as UF, RO and IX process. These processes are monitored
 ● Recycled Water provides alarm to operators if water is out of spec. for conductivity, TOC, pH, ammonia 
and chlorine 
 ● Automatic Interlocks in plant: for instance high ammonia in feed stops recycle of high ammonia IX regen 
waste; high high ammonia in feed causes plant to stop; high high ammonia in trade waste causes trade 
waste discharge to stop 
 ● Recycled Water ammonia: Ion exchange unit specifically designed to remove ammonia and can also 
remove other cations which could have passed the RO unit. 
 ● Chlorination of the RW would more than likely bond with any left-over available ammonia to form 
chloramines.
 ● Twice yearly external analysis of PhACs, etc.
 ● Possibility to contact SW to swap Liverpool effluent to Glenfield effluent and vice versa (Glenfield 
typically has higher ammonia levels)

Very Effective Not everything that is in 
the feed water is 
measured. Not all trace 
contaminants can be 
removed by UF, RO and 
chlorination, however the 
combination of these 
processes provide a very 
efficient protection against 
out of spec feed water

1 2 Low consequence reduced through control measures

Che-3 Chemical RW not meeting the 
quality 
specifications/expect
ations

Overdosing of chlorine NIL ● High chlorine in recycled water (exceeding contractual parameter for recycled water)
 ● Environmental impact of high chlorine, primarily for irrigation at Sydney Turf Club or to 
aquatic life in Sydney Turf Club. 
 ● Operational: corrosive for end users and possible damage to liner of chlorine detention 
tank

Veolia 0 2 3 Medium ● Operational set points are well below maximum contractual level of 5 mg/L. 
 ● Controls include operational procedures and training, and SCADA alerts and alarms. 
 ● A free chlorine analyser for chlorine dosing control is backed up by a free chlorine analyser at the final 
quality analysis point. 
 ● Calibration procedures on the instruments and grab samples to verify on-line readings reduce the 
likelihood that the chlorine instruments are not reading correctly. 
 ● Flow measurement on the chlorine dosing line checks that the required chlorine volume is being dosed. 
 ● Dilution in chlorine detention tank and recycled water tank minimises the impact for short-term overdose. 
 ● Provision to recycle from chlorine detention tank to feed tank.
 ● Monthly chemical stocktake would indicate excessive use of chlorine 
 
 Note: Likelihood of exceeding the limit of 5 mg/L free chlorine when operating to a target of 1.7mg/L free 
chlorine is inherently very low, bearing in mind maintenance and calibration procedures on instruments, 
duplication of instruments (monitoring free chlorine into and out of chlorine detention tank) and ability for 
verification in on-site lab. It is only really feasible if operating in manual.

Very effective NIL 1 3 Low

Che-4 Chemical RW not meeting the 
quality 
specifications/expect
ations

Higher than usual removal of salts by reverse osmosis process e.g. by fouling. NIL Low salinity may cause problems for irrigation customers + damage to equipment Veolia 0 2 2 Medium ● On-line monitoring of conductivity out of RO to ensure that RO barrier is in place reduces the likelihood 
further
 ● Downstream conductivity monitoring and sampling
 ● Periodic RO performance monitoring (water quality and maintenance, profiling, etc.)
 ● Chemical cleaning can remove membrane fouling
● Caustic soda dosing on permeate increases conductivity

Very effective NIL 1 2 Low

Che-5 Chemical RW not meeting the 
quality 
specifications/expect
ations

Over and underdosing of NaOH (pH correction) NIL ● Out of spec Recycled Water pH 
 ● Environmental hazard (unbuffered/pH 4.5 prior to caustic dosing, see environmental risk 
assessment)
 ● Operational problem/hazard for end users

Veolia 0 2 2 Medium ● pH analyser (for caustic dosing control) after caustic dosing point
 ● pH analyser at final quality analysis point (CCP)
 ● Dilution in chlorine detention tank and recycled water tank minimises impact for short-term over and 
underdose
 ● Calibration procedures for instruments and grab samples to verify on-line reading. 
 ● Provision to recycle from chlorine detention tank to feed tank. 
 ● Flow meter on caustic dosing line and feedback loop
 ● Heat tracing and dilution to prevent freezing of dosing lines
 ● End of network monitoring and further dilution in the network
 ● Monthly chemical stocktake

Very effective NIL 1 2 Low

Che-6 Chemical Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

Poor operation of IX unit:
 ● Poor cation removal due to exhausted resin or old resin
 ● Manual bypass valve around ion exchange vessels left open. 
 ● Valves 6110.05 or 6110.04 passing when another cation unit is being regenerated, thus 
decreasing pH of Recycled water (FROM HAZOP).
 ● Contamination of RW by regen waste

NIL ● Exceeding contractual ammonia and/or low pH limits on recycled water. 
 ● High ammonia can lead to not meeting contractual free chlorine limit on recycled water 
thus, possible health impacts due to lack of chlorine residual.

Veolia 1 Incident                                                     
28/10/2013: 
Contamination o RW by 
regen waste due to cation 
shutdown caused by 
power failure 

2 3 Medium ● On-line ammonia and pH measurement on recycled water stream. The latter has AAL and AALL trips after 
each cation unit to stop the flow entering the RO permeate collection tank.
 ● pH and conductivity at end of degas tower and downstream pH monitoring and correction (caustic 
dosing) although too much caustic dosing will cause a breach in recycled water quality on conductivity 
(conductivity monitored online). 
 ● Downstream chlorine dosing can also correct pH and can remove small amounts of ammonia, however, 
contractual free chlorine level will not be achievable if there is ammonia present in recycled water. 
 ● pH measurement on IX outlet indicates when regeneration is required prior ammonia leakage. 
 ● Redundancy: 3 x 50% units, Total capacity designed for 25 MLD. 
 ● Regen triggered on: throughput, pH, cation load - whichever occurs first. 
 ● Ability to track time between regen as a function of conductivity x volume through vessels to monitor 
regeneration frequency. 
 ● Pressure indicator on ion exchange product stream should identify if pressure directly from RO permeate 
is sensed due to manual valve open.
 ● Provision to recycle from chlorine detention tank to feed tank when low pH or high ammonia content has 
been detected
 ● New cation valves and actuators installed in 2019
 ● 2018 - Code implemented to manually flush to waste on start up following a regeneration, or after 24 
hours of standby mode - to prevent low pH water from feeding to the RO Permeate tank

Effective NIL 2 2 Medium

Che-9 Chemical Contaminants 
introduced at the 
FAWTP and/or the 
Network

Under and overdosing of chemicals prior RO for example:
 ● Antiscalant
 ● Ammonia (LAP)
 ● Hypochlorite (LAP)
 ● Sulphuric acid (RO) 
 
 Contaminants in bulk chemicals for example:
 
 ● mercury in sulphuric acid or iron in sodium hypochlorite
 ● contaminants may also enter through a delivery tanker that is not adequately cleaned 
between deliveries

Nil ● Uncontrolled constituents that may enter the recycled water or trade waste (breach of 
trade waste license or out of spec Recycled Water).

Veolia 0 4 2 Medium ● Potential removal by UF, RO and Ion exchange
 ● Online monitoring of water quality within the plant and the network
 ● Limited dosing by design
 ● Chemicals are supplied from reputable and certified suppliers, the quality specifications are defined in 
the supplier agreements (corporate)

Very Effective Chemical composition at 
the containment level

2 2 Medium

Che-10 Chemical Contaminants 
voluntarily 
introduced by others

Contamination of the recycled water system through unauthorised entry to recycled water 
tanks at the network and FAWTP. Public interference with network assets causing damage to 
assets

Nil Unknown contaminant entering recycled water system. Veolia / 
AquaNet

0 1 4 Medium ● Locked gates maintained, fences and ground regularly checked for integrity, 
● Alarm call out to SCADA on specific asset locks (pump station doors, electrical cabinets)
● Potable water backup available to supply customers
● Non-foundation customer contracts allow for interruption to supply
● Tanks covered and fenced. 
 ● Tank hatches are locked
 ● On-line water quality monitoring (chlorine, pH, turbidity and TDS) and periodic sampling and analysis at 
the network extremities (Rosehill Reservoir, Smithfield and at Fairfield Reservoir) and throughout the 
FAWTP to detect any changes to water quality in network. 
 ● FAWTP alarmed, monitored and regularly inspected by security

Effective NIL 1 2 Low Consequence reduced as the controls allow for reduced interruption to supply

Che-11 Chemical Contaminants 
introduced at the 
FAWTP and/or the 
Network

Water quality changing through the network (excluding changes to chlorine residual, which is 
considered elsewhere).

Nil Interruption to Recycled Water quality or quantity:
●  Out of specification water deliver to customers
●  Contamination of network storages
●  Financial impact from SWC penalties

Veolia/Aquane
t

0 3 3 Medium ● Appropriate selection of pipe materials to prevent changes to water quality
 ● Routine sampling and analysis through a third-party NATA-accredited laboratory at network extremities 
(Rosehill Reservoir, Smithfield) and at Fairfield Reservoir
● Wetrack at Fairfield to monitor quality delivered to head of network. 
●  Monitoring and interlocks on network to prevent out of spec discharge
●  Ability to halt supply remotely using remote SCADA
●  Network analysers calibrated regularly
●  Ability to blend out of spec storages with in spec RW
●  Ability to drain out of spec storages to waste/stormwater
●  On call system 24/7"

Effective NIL 1 2 Low

Com-3 Combination or 
others

Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

Failure of RO separation process (e.g. due to leaking brine seal) for 
 ● bacteria, virus, protozoa. 
 ● Low removal of ammonia, 
 ● boron and 
 ● other hazardous dissolved substances

Available data for boron in sewage catchment indicates very low levels (~0.1 mg/L).. STP treatment 
and quality monitoring. Notification protocol to warn VW. 
SWC monitoring Trade waste licensees to monitor discharge of hazardous substances.

● Reduced log reduction through system.
 Note: Due to multiple barriers, health incident for end users is highly unlikely unless 
another barrier has also failed. Also, Exposure to RW is limited (see other risks above for 
reference). ● Recycled Water out of spec

Veolia 0 3 3 Medium ● Multiple barrier (UF and disinfection barriers likely still intact - together these provide log reduction of 8, 4 
and 5.1 for bacteria, protozoa and virus respectively. Note: Target LRV for bacteria, protozoa and virus is 
5.1, 5.1 and 5.5, respectively. 
 ● Conductivity monitoring at the RO process with alarms and interlocks for off-spec water
 ● Faulty RO train will automatic shut down and redundant unit will start up (seven duty, one standby)
 ● Periodic RO performance monitoring (rejection) including sulphate, boron and ammonia. RW quality 
monitoring. 
 ● Chlorination downstream of process. 
 ● UF would have removed some of the contaminants, in particular bio organisms. 
 ● IX barrier downstream to remove ammonia and other cations. IX is monitored through pH, plus 
downstream via conductivity (after degasser).

Very Effective Feed water quality 
variations

2 3 Medium

Com-4 Combination or 
others

Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

RO Membrane fouling causes increased passage of contaminants and or bio growth on 
permeate side of RO and contaminates the permeate

SWC effluent from STPs (nutrient removal). Sydney Water has trade waste licences and monitors 
their system, which form the source water to the plant. 
SWC has a notification protocol in place to inform VW in case of issues with the secondary treated 
effluent

● Use of top-up or back-up water may be required in case of limited production. 
 ● Bio growth on permeate side might contaminate permeate water with bacteria. 
 ● Thus, possible health impacts for end users.

Veolia 0 3 3 Medium Likelihood of fouling are minimised by
 
 ● RO fouling is reduced by feed monitoring to the plant and RO feed monitoring.
 ● Possibility to decide to turn the plant off if acceptable levels are exceeded.
 ● Chloramine and antiscalant dosing minimises risk of biofouling and scaling, respectively. 
 ● Periodic CIPs. CIP system allowing for standard caustic and acid cleans plus addition of non-standard 
chemicals to manage difficult foulants
 ● Automatic permeate flush (once a day during shutdown) minimises biofouling during shutdowns, which 
are risk periods for bio growth
 ● Feed monitoring to the plant and RO feed monitoring. 
 
 Consequences of fouling are minimised by:
 
 ● One redundant unit (seven duty, one standby)
 ● Free chlorine in recycled water providing disinfection. 
 ● Alarms on dP and permeate flow and feed pressure to identify fouling.

Neutral Feed Water 2 3 Medium

Com-5 Combination or 
others

Contaminants 
introduced at the 
FAWTP and/or the 
Network

Contamination of Recycled Water by the degasser due to: 
 ● biofouling on packing and/or
 ● usage of contaminated air

NIL Contamination of treated water such as bacteria Veolia 0 2 3 Medium ● Drying degasser by leaving degasser fan on for 30 minutes after shutdown will significantly reduce the 
risk of biofouling
 ● Chlorination downstream of degasser will disinfect the Recycled Water
 ● Downstream monitoring for TDS, turbidity, chlorine residual and TOC will indicate contamination
 ● Filtering degasser air will minimize possible contamination

Very Effective NIL 2 1 Low

Com-8 Combination or 
others

Contaminants 
introduced at the 
FAWTP and/or the 
Network

Contaminants entering tanks and pipes during maintenance activities (e.g. oils and greases, 
particles, paints, dirt, other contaminants; also for tanks, larger items such as tools and 
equipment)

NIL ● Contaminants (e.g. paints, oils and greases, chemicals or other unknown 
contaminants….) entering the recycled water network. 
 ● Quality and possible health and /or environmental impacts. 
 
 Note: Impacts are likely to be small, given the volume of recycled water passing through the 
plant/network and the likely quantity of contaminants entering, as well as the environmental 
and human exposure to recycled water.

Veolia 0 3 3 Medium  ● Maintenance procedures
 ● Staff training. 
 ● Communications with stakeholders - they are to notify us if any issues are identified. 
 ● Plant materials and network are suitable for end use.
 ● Use of registered and authorised plumbing contractors

Effective NIL 2 3 Medium

Com-10 Combination or 
others

Contaminants 
introduced at the 
FAWTP and/or the 
Network

Cross-connections between network and Sydney Water sewage or potable water system 
(includes also end user connections)

NIL ● Cross-contamination of the recycled water network. 
 ● Cross-contamination of the potable water network. 
 
 Note: Reputation is a more substantial risk in case of cross-contamination of the potable 
water network than actual health risk due to the good quality of the recycled water.

AquaNet / 
Veolia / 
Sydney Water

0 1 4 Medium ● Recycled water line purple to identify it as recycled water. 
 ● Networks are in dial before you dig. 
 ● Both networks are on Sydney Water's GIS system
 ● Sydney Water has existing procedures re connections to mains supply
 ● Repair crew training by Jemena and Sydney Water
 ● Online monitoring of the extremities of the recycled water system that would identify turbidity/TDS/free 
chlorine variations.
 ● Most connections (end user) are to be carried out in accordance with standard plumbing and drainage 
code, including appropriate labelling and colour of pipes. Some connections are non-standard but a 
substantial risk assessment was carried out by Sydney Water and additional controls (e.g. increased 
monitoring of RPZs, additional RPZs) in place and this has been approved by Sydney Water. 
 ● Internal training of all staff (end users) and inductions for contractors (e.g. plumbers coming to site) to 
ensure that all are aware of the use of recycled water on the site.

Neutral NIL 1 4 Medium



Com-11 Combination or 
others

Contaminants 
introduced at the 
FAWTP and/or the 
Network

Peaks in demand or loss of production at plant lead to the requirement to use potable water 
top-up, which has a different water quality to the recycled water.

NIL ● Top-up water will have higher TDS and alkalinity than recycled water, leading to 
exceedances on contractual limits at end users. 
 ● There will be an impact on end users, who require very low TDS water for their end uses. 
 ● End users will need to further treat the recycled water if out of spec to meet their 
requirements.

AquaNet 0 2 4 Medium ● End users have contracts with Sydney Water that note that changes to water quality may occur from time 
to time and that potable water may be provided to them from time to time. 
 ● Monitoring and intentional additional of potable top-up will ensure that AquaNet is aware of water quality 
changes that will be experienced by customers. 
 ● Communications protocols to notify customers that quality will change so that they can consider the 
operational implications. 
 ● Monitoring of recycled water at extremities of the network and at Fairfield reservoir
 ● Addition of potable water top-up to the storages requires operator intervention and will require an 
approval step

Effective NIL 1 2 Low consequence reduced after controls because effect is reduced due to controls

Com-13 Combination or 
others

Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

Failure of strainer to remove particles in secondary treated effluent Sydney Water treatment and quality monitoring 
Notification protocol to warn VW if issues are known

Physical damage to UF integrity leading to a reduction in the log removal provided by UF. 
  Note: For an assessment of this risk, see under UF - failure of barrier.

Veolia 0 2 4 Medium ● dP monitoring across the strainers :
 - low level should trigger an inspection
 - high level indicate blockages. Will also automatically start a BW of the strainers
 ● Periodic inspection of the strainers as per CMMS (WO) 
 ● Unlikely that a failure of the strainer has an impact on water quality due to multiple barriers in the 
process: UF, RO and IX
 Note: For an assessment of the UF controls, see under UF - failure of barrier.

Very Effective Feed water quality 
variations

1 2 Low

Com -15 Combination or 
others

Contaminants 
introduced at the 
FAWTP and/or the 
Network

Not job specific Public interference with network assets causing damage to assets NIL Interruption to water supply or deliberate contamination Yes - WICA licence Veolia No 1 4 Medium - Locked gates maintained, fences and ground regularly checked for integrity, 
- Alarm call out to SCADA on specific asset locks (pump station doors, electrical cabinets)
- Potable water backup available to supply customers
- Non-foundation customer contracts allow for interruption to supply

Effective 1 2 Low Consequence reduced as the controls allow for reduced interruption to supply

Com -16 Combination or 
others

Interruption to 
supply

Not job specific Network pipeline failure stopping or reducing ability to supply to customers NIL Interruption to Recycled Water quality or quantity:
- Inability to supply Recycled Water to customers
- Environmental spill
- Damage to property (roads, buildings, etc)
- Safety risk to public and staff from pressurised water 
- Reputation risk

Yes - WICA licence Veolia/Aquane
t

>2, <10 ( from 2011-2019) 3 3 Medium  - Preventative maintenance and monitoring schedule managed in VAMS
- Ability to halt production and pressurised RW supply remotely using remote SCADA
- Dedicated staff and contractor for optimum response time
- Spares stored at contractor for rapid response
- Emergency response procedures and notification protocols available
- Ability to segregate network and supply customers with potable water
- Non-foundation customer contracts allow for interruption to supply
- Emergency contact number available on the network for the public to notify of any leaks

Effective 2 2 Medium Consequence reduced as the controls allow for rapid response time and reduced impact of any leaks

Com -18 Combination or 
others

Interruption to 
supply

Not job specific Network above ground asset failure. eg pumps, above ground pipeworks NIL Interruption to Recycled Water quality or quantity:
- Inability to supply Recycled Water to customers
- Environmental spill
- Damage to property (roads, buildings, etc)
- Safety risk to public and staff from pressurised water 
- Reputation risk

Veolia TBC 3 3 Medium - Veolia Preventative Maintenance carried out to schedule
- PM schedule determined via Asset team workshop and submitted to Aquanet for approval
- Condition assessments conducted by Asset team 
- Ability to halt production and pressurised RW supply remotely using remote SCADA
- Dedicated staff and contractor for optimum response time
- Spares stored at contractor for rapid response
- Emergency response procedures and notification protocols available
- Ability to segregate network and supply customers with potable water
- Non-foundation customer contracts allow for interruption to supply
- Emergency contact number available on the network for the public to notify of any leaks

Effective 2 2 Medium Consequence reduced as the controls allow for rapid response time and reduced impact of any leaks

Com -19 Combination or 
others

Interruption to 
supply

Not job specific Tank failure (Woodville and Rosehill) NIL Interruption to Recycled Water quality or quantity:
- Inability to supply Recycled Water to customers
- Environmental spill
- Damage to property (roads, buildings, etc)
- Safety risk to public and staff from head and volume of water 
- Reputation risk

Veolia 2 4 Medium - Veolia Preventative Maintenance carried out to schedule
- PM schedule determined via Asset team workshop and submitted to Aquanet for approval
- Condition assessments conducted by Asset team 
- Online monitoring of tank levels and level alarms
- Ability to halt production and pressurised RW supply remotely using remote SCADA
- Dedicated staff and contractor for optimum response time
- Emergency response procedures and notification protocols available
- Ability to segregate network and supply customers with potable water
- Non-foundation customer contracts allow for interruption to supply
- Emergency contact number available on the network for the public to notify of any leaks

Effective 1 4 Medium

Che-14 Chemical Contaminants 
introduced at the 
FAWTP and/or the 
Network

Not job specific Water quality deterioration in the Network eg. low flows, infiltration of solids etc NIL Interruption to Recycled Water quality or quantity:
- Out of specification water deliver to customers
- Contamination of network storages
- Financial impact from SWC penalties

Veolia 3 3 Medium - Wetrack at Fairfield to monitor quality delivered to head of network. 
- Monitoring and interlocks on network to prevent out of spec discharge
- Ability to halt supply remotely using remote SCADA
- Network analysers calibrated regularly
- Ability to blend out of spec storages with in spec RW
- Ability to drain out of spec storages to waste/stormwater
- On call system 24/7

Effective 1 2 Low

Che-15 Chemical Contaminants 
introduced at the 
FAWTP and/or the 
Network

Maintenance / not 
job specific

Incorrect use of potable water valves at reservoirs
Failure of the potable water valves
Incorrect third party connection

NIL Cross connection (contamination of RW Network) resulting in out of spec water Aquanet / 
Veolia

2 3 Medium - Training & procedures
- Interlocks and SCADA alarms 
- Veolia Preventative Maintenance carried out to schedule
- PM schedule determined via Asset team workshop and submitted to Aquanet for approval
- Condition assessments conducted by Asset team 
- Online monitoring of tank levels and level alarms
- Ability to halt production and pressurised RW supply remotely using remote SCADA
- Dedicated staff and contractor for optimum response time
- Emergency response procedures and notification protocols available
- Non-foundation customer contracts allow for interruption to supply
- Education of new customers (under the Retail Licence)
- Colour coding of piping

Effective 1 2 Low

Com-20 Combination or 
others

Public Health Not job specific Person  accidentally consuming water without realising it is recycled water NIL Health risk - consumption by customers or general public
Reputation risk

3 3 Medium - Highly controlled and consistent water quality
- Signage
- Locked gates
- Education of customers
- Colour of pipes

Neutral Involvement of unknown 
third party

2 3 Medium

Bio-1 Biological Contaminants 
coming from 
feedwater that are 
not sufficiently 
removed

Higher than design bacterial, virus and protozoa count in secondary effluent in LAP. SWC monitoring process performance and effluent quality as part of their own requirements. 
SWC Pandemic Response Procedure Developed. 
The degree of infection in the community required to increase pathogen levels by an order of 
magnitude is very high and very rare. It is also highly improbable that Sydney Water, AquaNet and 
Veolia would not be aware that such an event was occurring. A pandemic response procedure sets 
out how such an event should be dealt with.

High bacterial count into plant may cause higher bacterial count out of treatment plant, 
leading to infection(s) in the community.  
Also higher risk to operators. Note: See also OHS risk assessment 
Water quality out of spec

Veolia 0 1 3 Low ● Weekly grab samples for faecal coliforms from LAP. 
 ● On-line monitoring for TOC and TSS which provide an indicator of STP performance. 
 ● Can decide to turn the plant off if acceptable levels are exceeded.
 ● Notification from SWC (operations protocols) of any known problems with LAP effluent 
 ● High removal rate of individual processes (i.e. UF, RO, chlorination)
 ● CCP response in case one or more separation processes fail
 ● Quarterly external testing for viruses/bacteria/parasites (RW)

Very effective Variable feed water quality 1 2 Low Consequence reduced due to controls limiting number of treatment process effected by any contamination 

Bio-2 Biological Contaminants 
introduced at the 
FAWTP and/or the 
Network

Parasites entering the chlorine detention tank from the overflow line to the feed tank. nil Recycled Water out of spec Veolia 0 1 3 Low ● The overflow line is designed (air gap) to constantly maintain a water seal, which makes it impossible for 
parasites to travel to the DT tank
 ● This tank is chlorinated to a chlorine residual of at least 0.7 mg/L, providing disinfection for any viruses or 
bacteria that enter this tank. This will also prevent the contamination of the DT tank by fouled air by the 
FBT tank in case the water seal would not be in place. 
 ● The overflow lines is flushed in case of plant recirculation, which happens periodically

Very effective NIL 1 2 Low Consequence reduced after controls because effect is reduced due to controls.

Che-8 Chemical RW not meeting the 
quality 
specifications/expect
ations

Lower than design water level in the detention tank (outlet valve controls level above overflow). 
Note, Minimum possible detention time (due to location of overflow pipe) is ~45 minutes at 25 
ML/d = ~55 minutes at 20 ML/d

Nil ● Out of spec recycled water
 
 Note: The CT time for 45 minutes contact time at 0.7 mg/L chlorine (the lowest contractually 
acceptable residual) and a baffling factor of 0.3 is 9.45. This is still more than sufficient to 
claim 4 log reduction in bacteria and viruses, which is what is being claimed for this scheme.

Veolia 0 1 3 Low ● Level indicator and transmitter control outlet valve from chlorine detention tank
 ● Additional contact time available in recycled water tank, network and network storages
 ● Lowest possible level is overflow level (45 mins time at 25 MLD)

Neutral NIL 1 3 Low

Che-12 Chemical RW not meeting the 
quality 
specifications/expect
ations

Formation of disinfection by-products Nil ● Recycled water containing unacceptable disinfection by-products
 Note: The Australian Drinking Water Guidelines set a very conservative guideline of 0.25 
mg/L for trihalomethanes (the most prevalent disinfection by-product) based on 
consumption of 2 L of drinking water per day. The highest level of exposure identified in the 
exposure assessment carried out for this project was 1L/annum. The recycled water would 
therefore need to contain around 180 mg/L of THM to cause the same exposure as 0.25 
mg/L in drinking water. This is completely beyond the realms of possibility for the recycled 
water, which will have a total dissolved solids concentration of < 50 mg/L

Veolia 0 3 1 Low ● Control of the disinfectant dosing.
 ● Water quality monitoring by both VW (monthly THM test) and AquaNet
  Note: No controls in place to prevent the formation of disinfection by-products. However, numerous 
controls are in place to control the uses of recycled water (non-drinking uses). For the purposes of this risk, 
it is considered inherent that the recycled water is not for drinking use. The possibility of recycled water 
being used for non-approved uses is assessed elsewhere.

Effective NIL 2 1 Low Consequence after mitigation reduced due to level of treatment - surely reducing significantly the 
contaminant level in RW if not totally.
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(What happens if the risk occurs)
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s

Likelihood Consequence Projected 
Risk Level 

= Likelihood x 
Consequenc

e

Projected Risk 
Rating

Comments

1 Environment Air Feed 
balance 
tank

Poor quality effluent from Sydney Water treatment plants entering the 
raw water tank

Generation of offensive odours Plant 
Manager

Department of Planning approval 
POEO Act

3 3 9 Medium No On-line monitoring of raw water quality and ability to stop accepting raw water if of 
very poor quality. 
Chloraminatinon
Covered tank with ventilation

Effectiv
e 

2 3 6 Medium Y 0 Low

2 Environment Air Feed 
balance 
tank

Long retention time in feed balance tank leading to degradation of 
plant feed (eg during shutdown)

Generation of offensive odours Plant 
Manager

Department of Planning approval 
POEO Act

3 3 9 Medium No Ability to slowly drain feed balance tank to wastewater pit and send to trade waste.
Ability to desludge tank. 
Side tank accesses for tank cleaning and roof inspection hatches
Ability to recirculate tank through UF feed pumps
Ability to shock dose with chlorine. 

Effectiv
e 

2 3 6 Medium Y 0 Low

3 Environment Air UF 
system

Aerated backwash of UF cells giving rise to contaminated 
mists/vapours

Generation of offensive odours Plant 
Manager

Clause 2.8 Department of Planning approval 
Section 129 of POEO Act

3 3 9 Medium No Don't accept poor quality water into plant
Dosing chloramines
Regular CEBWs and backwashes maintaining quality of membranes and preventing 
poor quality backwash water. 
UF units are indoors.

Effectiv
e 

2 3 6 Medium Y 0 Low

4 Environment Air UF CIP 
system

Chlorinated UF CIP in open tanks Generation of chlorine fumes Plant 
Manager

Department of Planning approval 
POEO Act

3 2 6 Medium No Staging of CEB system to avoid aeration during chlorine soak (which would 
increase chlorine fumes)
CEWB scheduled to only clean one cell at a time to limit chlorine vapours

Effectiv
e 

2 2 4 Medium Y 0 Low

5 Environment Air Chemical 
deliveries

Minor releases of chemicals Generation of chemical odours outside plant boundary Plant 
Manager

Clause 2.8 Department of Planning approval 
Section 129 of POEO Act

3 3 9 Medium No Design of chemical unloading facilities to minimise chemical releases
Chemical facility on southern boundary where there are less potential impacts to 
neighbours
Chemical unloading procedures developed to minimise chemical releases and 
odours
Ammonia vapours captured in a vapour trap (during delivery or pressure release)

Effectiv
e 

2 3 6 Medium Y 0 Low

6 Environment Air Degassin
g

By design - emission of CO2 by the degasser Greenhouse gas emissions Plant 
Manager

NGERS 5 1 5 Medium No No controls - the plant is designed to emit CO2 No 
control

5 1 5 Medium Y 0 Low

7 Environment Air Degasser Misting from degasser tower. Localised mists of unchlorinated, low pH recycled water. Plant 
Manager

Department of Planning approval 
POEO Act

4 2 8 Medium No Screening around top of degasser to minimise misting. 
Ability to control ratio of air to water entering degasser. 
Tower located in middle of site, furthest from plant boundaries. 

Effectiv
e 

2 2 4 Medium Y 0 Low

8 Environment Air Neutralis
ation pit

Non-compatible chemicals entering the neutralisation pit Generation of noxious fumes (e.g. chlorine or ammonia) Plant 
Manager

Department of Planning approval 
POEO Act

5 4 20 Extreme Yes Control philosophy prevents non-compatible chemicals from entering the 
neutralisation pit (interlocks on processes producing non-compatible chemicals)
Analysers on neutralisation system to determine the current content of the neut. pit
Valve on chemical unloading bay drains preventing unexpected discharge. 

Effectiv
e 

2 4 8 Medium Y 0 Low Consequence reduced due to lower volumes of fume-generating 
chemicals entering the neut pit

9 Environment RETIRED 0 Low 0 Low 0 Low
# Environment Noise Operation

al 
equipmen
t

Excessive noise generated from operational equipment. Largest 
drives outside building are degasser fan and UF feed pumps. Inside 
buildings are AquaNet pumps (pump station), RO feed pumps, UF 
filtrate and backwash pumps, blowers and compressors. Large 
valves opening and shutting (eg inlet valve, valves around inlet tank).

Noise nuisance Plant 
Manager

Clause 2.5 of Department of Planning approval 4 3 12 High Yes Noise survey conducted before and after implementation of noise barriers. Survey 
showed barriers adequately reduced the noise to an acceptable level
No noise complaints since implementation.
Landscaping - trees along boundary
Contractor management
2019 - replacement of FBT LCV which was contributing to noise levels at the UF 
feed pumps due to cavitation. New valve significantly quieter in operation

Effectiv
e 

2 2 4 Medium Y 0 Low Consequence reduced due to implemented noise barriers

# Environment Noise Deliverie
s

Excessive noise generated from truck deliveries Noise nuisance Plant 
Manager

Clause 2.5 ofDepartment of Planning approval 
POEO Act

4 3 12 High Yes Deliveries exclusively accepted during business hours
VWA monitor contractors and noise generation
Trucks are required to comply with RMS regulations. 
Delivery on the opposite side of the plant compared to the residence
Delivery trucks do not use the engine for delivery (They use the power from the 
plant)

Very 
Effectiv
e

1 3 3 Low Y 0 Low

# Environment Stormwater Stormwat
er

Stormwater contamination due to burst, leaks or overflows of any 
pipe or vessel containing untreated or partially treated water, treated 
water (note: chlorinated), neutralisation waste or wastewater.

Degradation of quality in receiving surface waters Plant 
Manager

POEO Act 2 Incidents -                                               
12/07/2013: Release of small 
volume of RW by an pressure 
relife valve

14/01/2013: Minor leak of RO 
permeate due to failed gasket

2017-2018: Detention tank 
liner was not as specified - 
the liner developed cracks, 
leading to significant leaks. 
Following initial spill, area was 
bunded and continued leak 
was captured and pumped to 
waste water pit. 

4 4 16 Extreme Yes Overflow lines from process tanks are directed to the wastewater pit, which is 
discharged to tradewaste. (Exception: the detention tank overflows at high level to 
the recycled water tank and at high high level to the feed tank; the recycled water 
tank has no overflow line and will overflow back to the feed tank via the detention 
tank). 
High level in waste pit initiates plant shutdown. 
High and high high level alarms on all tanks - interlocks shutting down relevent 
processes on high tank level. 
General process controls will assist in identifying pipe bursts. 
OSD basin outlet valve normally closed to prevent uncontrolled discharge (manually 
opened to allow controlled discharge)
Routine maintenance to maintain integrity of plant assets. 
Availability of spill capture equipment eg. sand bags, diaphragm pumps, spill socks 
etc to capture and send to Waste Water pit

Effectiv
e 

2 3 6 Medium Y 0 Low

# Environment Stormwater Stormwat
er

Stormwater contamination due to site activities (e.g. oils and greases 
from maintenance activities)

Degradation of quality in receiving surface waters Plant 
Manager

POEO Act 3 3 9 Medium No Spill kits on site and operators trained in their use. 
Stormwater Drains are labelled
No large quantities used on site
Contractors management (induction, permit to work, JSEA, etc)
Monitoring of stormwater prior release

Effectiv
e 

1 3 3 Low Y 0 Low

# Environment Stormwater Stormwat
er

Stormwater contamination from site storages (e.g. oils, greases, 
paints)

Degradation of quality in receiving surface waters Plant 
Manager

POEO Act 3 4 12 High Yes Flammable/grease/paints cabinets are internally bunded
Spill kits on site and operators trained in their use. 
Stormwater Drains are labelled
No large quantities stored on site (no oil storage >155L)
Contractors management (induction, permit to work, JSEA, etc)
Monitoring of stormwater prior release

Effectiv
e 

1 3 3 Low Y 0 Low

# Environment Stormwater Stormwat
er

Volume of stormwater exceeds system design Localised flooding Plant 
Manager

Department of Planning approval (clause 2.23) Jan 2019 - overflow of 
stormwater basin due to back 
up of creek water in storm 
event

1 3 3 Low No Flooding has occurred in the past
Weather station and CCTV - monitoring
See comments for plant design for flooding. Plant design considered to be inherent. 
Rainwater captured during rain periods 

Neutral 1 2 2 Low Y 0 Low Flood studies carried out during plant design;
Plant layout designed for carrying of flood water through site ring-road. 
Consequence reduced.

# Environment Waste Wastewa
ter pit

Generation of waste and disposal of trade waste not in accordance 
with the trade waste discharge consent

Breach of trade waste discharge consent, thus leading to indirect impact 
onto the sewage treatment plant process

Possibly resulting in SW discharging downstream unacceptable water 
quality

Plant 
Manager

Trade waste discharge consent 4 3 12 High Yes Monitoring of tradewaste discharge (online and through autosampling) to ensure 
that it is within specification;
Monthly reporting to SWC.
Provision of caustic dosing for pH correction at wastewater pit;
Chemical waste neutralised prior to being sent to wastewater pit;
Provision to recycle from wastewater pit to neut pit if further neutralisation is 
required; 
If out of specification raw water is the cause of out of specification trade waste, 
provision to not accept out-of-specification feed from SWC; 
Provision to turn down plant production if required to meet trade waste specification. 
Plant can be shut down (exemptions can be sought from SWC)

Effectiv
e 

1 3 3 Low Y Low

# Environment Waste Staff 
amenities

Deterioration of waste bins and or bin filling up with water during rain 
event and leaking to the ground

Loss of rubbish containment - pollution Plant 
Manager

3 2 6 Medium No Bins covered and regularly emptied. 
Bin design robust  

Very 
effectiv

1 2 2 Low Y Low

# Environment Waste Staff 
amenities

Inappropriate disposal of toner and printer cartridges Waste to landfill increasing our ecological footprint and wasteful use of 
reusable resources

Plant 
Manager

3 2 6 Medium No Dedicated bin to collect and dispose of toners/cartridges Very 
effectiv

1 2 2 Low Y Low

# Environment Waste Staff 
amenities

Inappropriate disposal of recyclable materials within the admin 
building

Waste to landfill increasing our ecological footprint and wasteful use of 
reusable resources.

Plant 
Manager

5 2 10 High No Dedicated bin to collect and dispose of recyclable and co-mingled waste
Waste separation on site
Waste separation part of the induction

Very 
effectiv
e

1 2 2 Low Y Low

# Environment Waste Plant 
operation
s

Inappropriate disposal of waste oils and greases Contamination of domestic sewage, trade waste or stormwater with oils 
and greases.

Plant 
Manager

4 3 12 High Yes Contractors are responsible for disposing of the waste they may have generated.
Oil/grease waste containers available on site
Degreaser available in the workshop
JSEA - permit to work - procedures, etc
Retention at the stormwater pit  and monitoring of stormwater

Very 
effectiv
e

1 3 3 Low Y Low

# Environment Chemical Chemical 
storage

Spill or leak of chemical from pipes, tanks, or tank collapse.
 Inappropriate tank liner or tank material resulting in tank 
leak/failure/collapse

Contamination of stormwater/land
Flooding

Plant 
Manager

Dangerous Goods Act
POEO Act

12 Incidents :                                                                                                             
14/12/2014: A leak in the 
neutralization pit pipework 
resulted in a spill of 
approximately 150 L water 
with a low acidic pH (pH 4-6).
26/09/2012/11/03/2013/18/07
/2013 / 07/1/2014 / 7/6/2014 / 
16/7/2015: Leak in VP1 hypo 
dose line
26/10/2012: Failure of the 
sodium hypochlorite dosing 
line at the LAP sample coarse 
filter
14/12/2015: leak in the 
ammonia line located in the 
ammonia bund.
17/02/2015: The pipework of 
the sodium bisulfite (SBS) 
dosing system was 
accidentally damaged by an 
contractor. 
15/01/2015: Minor spill 
ammonia contained to the 
bund during maintenance 
repairs
25/10/2012: The Ion 
exchange regeneration pump 
was leaking acid solution

4 5 20 Extreme Yes Bunding on all bulk chemical storage tanks able to hold 110% of tank volume and 
designed to AS3780. No drainage from chemical bunds - manual pump-out. 
Collapse is unlikely in the case of material issues (e.g. liner/material) - leak rather 
than collapse
Spill and chemical handling procedures developed. 
Spill kits available and staff trained to use them
Chemical storage area is covered (rain proof)
Regular inspections and maintenance of pipes
Tank inspection and integrity tests
Some chemicals diluted prior dosing
Dosing control
Selected chemicals used only
Staff trained in chemical handling
SCADA alarms indicating potential loss of chemicals.
Chemical bunds have level sensors which would trigger alarm.

Effectiv
e 

3 2 6 Medium Y Low Likelyhood reduced through the selection of better piping material (neut 
pit). 
Consequence reduced because the volume of the spill would be reduced 
through control measures and contained within the faciity

# Environment Chemical Chemical 
delivery

Chemical spill during tanker unloading or incorrect washdown Contamination of stormwater/land Plant 
Manager

Dangerous Goods Act
POEO Act

1 Incident:                                                                                                                     
13/11/2013: The lock ring on 
the sodium hypochlorite 
tanker unloading valve fill point 
failed during a chemical 
transfer delivery. 

5 5 25 Extreme Yes Tanker unloading bay sloped to direct all liquids to specified tanker unloading bay 
drains. 
Tanker unloading bay drains sent to neut pit, with valve to allow control of discharge 
from tanker unloading bay to neut pit. 
Unloading points located inside bund.
Unloading procedure (and staff training) including: 
Blowing through of chemical lines, 
Hose-out procedures for unloading bay;
Spill procedures for unloading bay; 
Spill kits; 
Drivers supervised at the start and end of procedure (currently throughout entire 
delivery). 
Chemical delivery induction.

Effectiv
e 

3 3 9 Medium Y Low Consequence reduced because the volume of the spill would be reduced 
through control measures

# Environment Chemical Laborator
y

Inappropriate disposal of reagents down laboratory drains Contamination of domestic sewage or trade waste with unacceptable 
chemicals

Process 
Engineer

Trade waste discharge consent 5 2 10 High No Lab drains all go to neut pit. One drain has acid trap. 
Spectrophotometry test cells content is returned to supplier (that represents the bulk 
of the chemical waste in the lab)
Other hazardous chemicals are collected and regularley send out for disposal
Staff trained to separate and dispose chemicals appropriately

Effectiv
e 

3 1 3 Low Y Low Consequence reduced because the volume of the spill would be reduced 
through control measures

# Environment Chemical Chemical 
usage

Excessive chemical usage (more than required to meet performance 
targets)

Increased load on receiving environment and increased carbon footprint Process 
Engineer

3 2 6 Medium No Flow-controlled chemical dosing systems and on-line analysers
Monthly chemical consumption reporting
Dedicated process engineer for site - job description includes process optimisation.
Continuous improvement procedure

Effectiv
e 

2 2 4 Medium Y Low

# Environment Resource management Water 
use

Leakage of water from pipes, taps and fittings Contaminant entering receiving environment Plant 
Manager

1 Incident:                                                                                                                                
2018-2019: Recycled Water 
leaking from unknown pipe 
(either RW tank inlet or 
Pumping stations' outlet 
(RW). Source of the leak is 
being identified  

4 2 8 Medium No Some of the service water comes from rain water to reduce use of potable water 
resource
Ongoing inspections - leak monitoring and capture

Neutral 3 2 6 Medium Y Low

# Environment Resource management Water 
use

Use of excessive water around site and in the administration building Wastage of resources Plant 
Manager

3 2 6 Medium No Toilet flushing system uses rain water to reduce use of potable water resource
Some of the service water comes from rain water to reduce use of potable water 
resource
Dual flush system in place
Native plants and turf chosen to minimise irrigation use on site
Drip irrigation system
Overall potable water consumption monitoring monthly 

Effectiv
e 

2 2 4 Medium Y Low

# Environment Resource management Plant 
feed 
water 

Inefficient operations of the plant, leading to intake of greater 
volumes of raw water than necessary to produce recycled water. 
Waste through sample panels, excessive backwashing etc.

Depletion of a resource that could be used for further recycling Plant 
Manager

Contractual maximum raw water intake of 32 ML/d 
(also trade waste discharge limit)

4 1 4 Medium No Plant optimisation
Plant performance monitoring (reports, etc)

Effectiv
e 

2 1 2 Low Y Low Currently no other users for this water source. If additional users 
identified, consequences of this risk may need to be reviewed.

# Environment Resource management Plant 
operation
s

Energy inefficient equipment in the water recycling process or not 
operating equipment at its most energy-efficient point

Depletion of non-renewable resources and generation of greenhouse 
gases

Plant 
Manager

NGERS 4 3 12 High Yes Plant performance monitoring 
Plant optimisation - membrane cleaning, etc
Maintenance (preventative)
Plant designed to reduce power usage
VSDs on pumps
Power usage displayed on SCADA 
Review of power consumption overall (invoice)
Process Report
Plant Efficiency decreases with low flows and optimisations utilised to adapt to flow 
conditions

Effectiv
e 

3 2 6 Medium Y Low

Risk Category:

Next Review Date

Important Note
This risk-assessment was conducted for the Rosehill Recycled Water Scheme (RRWS) from the inlet to the Fairfield Advanced Water 
Treatment Plant (FAWTP) to the delivery point to customers. 

Justification Actions Residual Risk after Additional Controls  (Not Mandatory)

RISK IDENTIFICATION RISK ANALYSIS RISK EVALUATION RISK TREATMENT RISK TARGET

Environmental Aspects Risk Description Inherent Risk Level Controls Residual Risk Level



# Environment Resource management General 
site and 
office

Energy inefficient appliances in the admin building and inefficient use 
of site lighting

Depletion of non-renewable resources and generation of greenhouse 
gases

Plant 
Manager

NGERS 4 2 8 Medium No Site lighting was redesigned to allow individual switching of the street lights
Most of the lab equipment is turned off at night
Printer automatically shuts down when not used for x hrs
Programmable lighting system allowing you to put lights on timers, sensors etc
Toilets have sensor lights

Effectiv
e 

3 2 6 Medium Y Low

# Environment Resource management Site air 
conditioni
ng

Unnecessary or excessive air conditioning or forced ventilation in 
process building (store-room and workshop) and admin building.

Depletion of non-renewable resources and generation of greenhouse 
gases

Plant 
Manager

NGERS 4 2 8 Medium No Zoned air conditioning and admin building separate from process building
Preventative maintenance - servicing
BMS (Building Mgt System) monitoring the temperature (A/C) and regulating

Effectiv
e 

3 2 6 Medium Y Low

# Environment Resource management Office 
administr
ation

Excessive paper use and waste Depletion of non-renewable resources; excessive volumes of waste sent 
to landfill

Plant 
Manager

4 2 8 Medium No Printers set to default to double-sided printing 
Use of recycled paper
Staff awareness
Access to documentation on-line (BMS)

Effectiv
e 

3 2 6 Medium Y Low

# Environment Resource management Plant 
operation
s

Excessive resource use and wastage Depletion of non-renewable resources; excessive volumes of waste sent 
to landfill

Plant 
Manager

4 2 8 Medium No Staff awareness
Refurbishing/reusing/recycling of equipment whenever possible

Effectiv
e 

3 1 3 Low Y Low Wastage volume reduced through awareness (consequence reduced)

# Environment Resource management Procurem
ent

Inappropriate vehicle or mobile equipment choice/use or inefficient 
maintenance

Increased resource/fuel use and increased greenhouse gas emissions Plant 
Manager

NGERs 4 2 8 Medium No Gas forklift
Electrically powered tools (rather than fuel generators)
Tool inspections/maintenance
Vehicle servicing
Fuel consumption reporting 

Effectiv
e 

3 2 6 Medium Y Low

# Environment Landscape/Vegetation Landscap
ing

Uncontrolled weed and grass Deterioration of vegetation on-site
Visual pollution (amenity) for the nearby residents and staff/visitors

Plant 
Manager

5 2 10 High Yes Gravel areas have a hard base underneath (compacted) to mininise weed growth.
Preventative maintenance conducted fortnightly by landscaping contractor
Landscaping designed to be environmentally friendly (selection of vegetation + 
mulch)

Effectiv
e 

2 1 2 Low Y Low Reduced volume of damage through controls (consequence reduced)

# Environment Landscape/Vegetation Pesticide/
herbicide/
fertiliser 
applicatio
n

Overuse of pesticides, herbicides or fertilisers Runoff to stormwater, contamination of groundwater, deterioration of soils, 
destruction of flora
Visual pollution (amenity) for the nearby residents and staff/visitors

Plant 
Manager

5 2 10 High Yes Contractors are responsible for managing the pesticide/chemicals usage
Monitoring and reporting of pesticide usage
Stormwater retention on site
Stormwater quality monitoring program

Effectiv
e 

2 1 2 Low Y Low Reduced volume of damage through controls (consequence reduced)

# Environment Landscape/Vegetation Stormwat
er basin

Deterioration of vegetation lining system within OSD basin Erosion and potential contamination of stormwater (off-site to waterways)
Visual pollution (amenity) for the nearby residents and staff/visitors

Plant 
Manager

Landcom stormwater guidelines 2 3 6 Medium No OSD basin lining design and selection of lining vegetation
Preventative maintenance
Erosion repairs when required
Routine inspections

Effectiv
e 

2 2 4 Medium Y Low Appropriate vegetation has been selected to minimise likelihood of 
erosion

# Environment Landscape/Vegetation Landscap
ing

Clearance of vegetation Disturbance of vegetation, loss of biodiversity, deterioration of visual 
amenity of plant and noise buffering provided by vegetation.

Plant 
Manager

Fairfield city council, dpt Planning 4 3 12 High No Landscaping management plan in place (incorporated in the EMP) Effectiv
e 

1 2 2 Low Y Low Reduced volume of damage through controls (consequence reduced)

# Environment Premises Site Accidental fire Destruction of buildings and native vegetation
Air pollution (hazardous fumes due to chemicals, plastics etc)
Fire water discharged to environment contaminated with ashes/other
Embers to local community
Fire spreading to local bushland

Plant 
Manager

POEO Act 1 Incident :                                                                                                                                                                                                          
7/09/2013: Fire starting to 
spread on garden bed (dry 
mulch) - probably due to 
contractors discarding a 
cigarette butt

2 5 10 High Yes Fire detection system including alarming to fire brigade
VESDA system in switchroom
Fire services (water main)
Fire extinguishers on site
Emergency management plan
Dangerous goods manifest at front of site
SDS available onsite near chemical storage too
Hazardous substances register available and up to date
Flammable goods are stored separately in dedicated cabinets
Fire Brigade visited site for familiarisation
Hot works permit 
Fire systems are in CMMS (maintenance)
Routine maintenance of plant and equipment minimises risk that they will cause a 
fire. 
Thermal imaging of switch boards where possible (most of switches cannot be 
thermally imaged due to design) 
No smoking policy on site
Ongoing electrical testing of equipment

Effectiv
e 

1 4 4 Medium Y Low Consequence reduced thanks to control measures reducing the fire 
impact altogether (early intervention, etc)

# Environment Premises Site Pest infestation in buildings and surroundings Waste generation
Impact on flora and fauna

Plant 
Manager

4 2 8 Medium No Vermin proofing on building
Regular baiting/pest control program
General housekeeping
Bird control measures in chemical area

Effectiv
e

3 1 3 Low Y Low consequence reduced because volume reduced through control 
measures

# Environment Premises Pest 
control

Excessive use of baits or traps not laid correctly Risk to native fauna Plant 
Manager

3 3 9 Medium No Bait stations are purposefully designed and regularly serviced Effectiv
e 

2 2 4 Medium Y Low consequence reduced because volume reduced through control 
measures

# Environment Premises Access 
to 
premise

Vandalism/graffiti
 Litter thrown over the fence
 Rubbish dumping along the fence

Visual pollution Plant 
Manager

4 2 8 Medium Yes Site security: fences, security system (CCTV), plant lighting, security patrols, etc
Screening on windows of admin building
Routine inspections and clean-up

Very 
effectiv
e

2 2 4 Medium Y Low

# Environment Premises Access 
to 

Intrusion on site leading to potential discharge of untreated water to 
land and water

Degradation of land and water quality/ visual pollution Plant 
Manager

3 3 9 Medium Yes Site security: fences, security system (CCTV), plant lighting, security patrols, etc
Screening on windows of admin building

Very 
effectiv

1 3 3 Low Y Low

# Environment Land Site Any digging onsite Contact with and possible liberation of contaminated land (asbestos) Plant 
Manager

5 5 25 Extreme Yes EMP developed in accordance with site auditor's program
Asbestos remediation before construction and control through capping layer 
(500mm)
Staff and Contractors induction, permit to work, JSEA, procedures
Emergency Response Procedure for unintended disturbance of soil
Excavation performed by asbestos removal specialists under permit from NSW 
Work Cover, including monitoring

Effectiv
e 

1 4 4 Medium Y Low Remediation work done according to expert recommendation
Further earthworks onsite are unlikely.
Residual risk was originally high and raised to management (Alex Lagny). 
Risk rating was originally based on the worst case scenario for both 
likelihood and consequence. The control measures are considered to be 
effective, based on historical results.

# Environment Networks Site - 
Network

Leak of Recycled Water from pipes, tanks, valves Discharge to environment (creeks, parks, receiving waters) Plant 
Manager

POEO Act 3 3 9 Medium No High quality recycled water with minimal environmental contaminants eg 
BOD/TOC/nutrients (chlorine and low alkalinity may effect some receiving 
environments).
Regular preventative maintenance, inspections and checks carried out on all 
assets. 
Response team available 24/7 to respond to mains breaks.
Monitoring outlet pressure at pump station should detect a major mains break .
Small network means that there is some control over water balance (ability to detect 
mains break). 
Construction materials and methods (Main covered very well).
Pipeline patrols.
Network is registered as a private main on Sydney Water's GIS and Sydney Water 
will contact AquaNet if the public notifies them of a mains break in that area (or they 
otherwise identify a mains break in that area). 
Network has marker identification so that public identifying a break can identify 
whose network it is. 
Protocol for how to manage mains breaks - Emergency Response

Neutral 2 3 6 Medium Y Low Controls reduce liklihood of failures, but do not reduce consequence. 
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d Risk 
Rating

Comments

1 Business Alternative third party supplier of recycled water in 
Western Sydney competing for 
industrial/irrigation/domestic recycled water 
customers

Inability to gain additional customers for recycled water 
(sales impact) and prevent expansion of the scheme 
(expansion of plant from 20 to 25 MLD)

Plant Manager 1 3 3 Low 20 years contract in place and take or pay covering plant coast repayment + margin
 Established operation and WICA licence
 Good relationship with client

Effective 1 2 2 Low ☒ No Active N/A N/A N/A N/A 0 Low

2 Business Public health incident, serious operational incident at 
end users' sites (ie water not suitable for end use).

Issues at Rosehill: water recycling less acceptable to 
the public, the government or end users.

Plant Manager 3 4 12 High Water Quality Management Plan;
 Sydney Water and AquaNet relationship with end users - clear expectations of quality and impact of 
recycled water
 Clearly specified water quality, quantity in WICA plans and contract
 Documented suitable end uses in the retail agreements.
 Education of client during project development

Very effective 1 4 4 Medium ☒ No Active N/A N/A N/A N/A 0 Low

3 Business Change of state government or federal government 
intervention in water issues

New state government or federal government chooses to 
cancel recycled water projects or stops supporting it.

Plant Manager 2 5 10 High Contract with AquaNet and contractual protection
 PPP

Effective 1 4 4 Medium ☒ No Active N/A N/A N/A N/A 0 Low Contractual relief from project being canned, but unlikely to cover all Veolia 
costs and will not cover lost profit.

4 Business Communications with external parties (eg media) that 
are not approved by Corporate Affairs department 
and/or not communicated to/ agreed with 
AquaNet/Sydney Water

Client relations - impact on relationship with AquaNet/ 
Sydney Water
 Adverse media
 Incorrect information in the media or with other external 
parties.

Plant Manager 3 3 9 Medium Corporate induction/training
 Communications/media procedure PR-ANZ-11-445

Effective 1 3 3 Low ☒ No Active N/A N/A N/A N/A 0 Low

5 Business Deterioration of relationship with AquaNet Contract is not extended after 20 years and/or AquaNet 
chooses a different partner to expand the scheme or for 
future schemes.

Plant Manager 3 5 15 High Interface agreement with AquaNet
 Customer satisfaction monitoring through regular meeting (PCG and Ops Interface meeting)
 Ongoing meeting with client
 Part A Operating Protocols developed to ensure effective communications in place during operations. 
 Ongoing celebration of success.
Expansion of scope to take on O&M of Network demonstrating that WUA (Aquanet) have confidence in 
our operation capabilities

Effective 1 5 5 Medium ☒ No Active N/A N/A N/A N/A 0 Low

6 Business AquaNet is unable to sign up additional customers 
 AquaNet cannot expand the scheme to greater than 
20 ML/d

Veolia unable to increase revenue Plant Manager 4 1 4 Medium None No control 4 1 4 Medium ☒ No Active N/A N/A N/A N/A 0 Low The 2019 asset sale to WUA removes the capital risk, now operating under an 
O&M model. Production and capacity to expand rely on customer and new 
client appetite for growth.

7 Business AquaNet is unable to sign up additional customers AquaNet (or Sydney Water) chooses to terminate the 
scheme after 20 years due to lack of financial viability ; 
and if demand is not sufficient (e.g. customers ceasing 
using recycled water), AquaNet/Sydney Water may 
choose to terminate the scheme before the end of the 
20 years contract OR to request the project to be moth-
balled (reduced revenue either way)

Plant Manager 2 4 8 Medium Veolia works with AquaNet and Sydney Water to expand the scheme and sign up additional customers 
and/or find alternative applications
As of 2019, WUA have taken ownership of the scheme and have indicated strongly that they wish to grow 
the scheme in the future. 

Neutral 1 4 4 Medium ☒ No Active N/A N/A N/A N/A 0 Low No captial risk to Veolia

8 Business AquaNet is unable to sign up additional customers AquaNet chooses to sell the project to a third party (may 
be competitor or may require renegotiation with new 
partner, change of relationship)

Plant Manager 3 3 9 Medium Scheme has been sold as of 2019 to WUA No control 2 3 6 Medium ☒ No Active N/A N/A N/A N/A 0 Low

10 Business Rapid loss of key staff for project (eg Project Manager 
for D&C, Plant Manager, Process Engineer with long 
history on project).

Loss of knowledge of project history and technical 
knowledge
 Loss of client relationship

Plant Manager 3 4 12 High Position descriptions include relief coverage
 Documentation of project history, technical data storage, procedures…
 Requirement for four weeks' notice
 Rapid hiring of replacement staff / able to use Corporate support staff as temporary hand-over
 Regular reporting
 Knowledge sharing across the business and the local team
 Best endeavours to maintain a good workplace team spirit

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A 0 Low

11 Business Negative media relating to project Impacts reputation among other current or potential 
future clients in Australia

Plant Manager 3 4 12 High Incident management procedure
 Media and communications procedure
 Corporate affairs department
 All appropriate OHS, environment, water quality procedures (preventing any reportable incident occurring 
to begin with)
Established and proven operation period with no contractual quality or supply incidences

Effective 1 3 3 Low ☒ No Active N/A N/A N/A N/A 0 Low

12 Business Negative reputation in water industry (among 
potential clients) due to technical issues with plant or 
commercial issues

Difficulty in gaining new business development 
opportunities due to poor reputation among potential 
clients

Plant Manager 3 4 12 High Technically - robust design incorporating lessons learned from similar project in Wollongong
 No commercial controls in place - dependent on people and strategic decisions at the time.
Established and proven operation period with no contractual quality or supply incidences

Neutral 1 3 3 Low ☒ No Active N/A N/A N/A N/A 0 Low

13 Business Relationship with Sydney Water on this project could 
affect relationship with Sydney Water on other 
projects or as prospective client for future projects

Difficulty in gaining new business development 
opportunities or deterioration of relationship on other 
existing contracts

Plant Manager 3 4 12 High Interface agreement with Sydney Water
 Customer satisfaction surveys - when required only
 Positive feedback so far
Regular Interface Meetings with SW for both parties to communicate issues quickly

Neutral 1 2 2 Low ☒ No Active N/A N/A N/A N/A 0 Low

14 Business Relationship with AquaNet on this project could affect 
relationship with AquaNet on other projects or as a 
prospective client or partner for future projects

Difficulty in gaining new business development 
opportunities

Plant Manager 3 2 6 Medium Interface agreement with AquaNet
 Customer satisfaction surveys - when required only
 Positive feedback so far
Regular communication and cooperative relationship established during transition

Neutral 1 2 2 Low ☒ No Active N/A N/A N/A N/A 0 Low

16 Business Poor community perception of the project Complaints to Dpt Planning or other authorities
 Negative media coverage; 
 Political - Sydney Water concerns re community 
perception
 Vandalism

Plant Manager 3 3 9 Medium Community relations and complaints handling procedure
 DoP guidelines include noise restrictions to prevent noise nuisance with neighbours
 Improvements made to reduce noise and visual pollution (lighting)
 No complaints after improvements made
 zero complaints since Jan 2012 at least
 community open day Nov 2012 - no neighbours turn up/call up to complain (opportunity was provided to 
voice any issues)

Effective 1 3 3 Low ☒ No Active N/A N/A N/A N/A Low

17 Business Deterioration of relationship with government 
authorities such as IPART and Dpt Health and Dpt 
Planning and Fairfield Council (and other councils or 
LG)

Difficulties later in the project if any modifications 
required. Difficulties on future relationships requiring 
approvals by relevant gvt departments.

Plant Manager 3 3 9 Medium Incident management procedure
 Reporting to IPART for WICA
 Pro-active in communications with regulatory departments
 IPART and DoP invited to workshops for plans under WICA licence. 
 IPART relaxed auditing frequency to 2-yearly (instead of yearly) for good compliance track-record

Neutral 1 2 2 Low ☒ No Active N/A N/A N/A N/A Low

19 Business Risk that CPI does not accurately reflect increases in 
costs (eg key items such as electricity or wages or 
membrane costs increase in price more quickly than 
anticipated by the contract).

Unable to meet IRR for contract Plant Manager 3 3 9 Medium Assumption for electricity in financial model added additional escalation over CPI
 Contingencies added during budget development
 Note:
 This is risk shared across the whole company

Neutral 2 2 4 Medium ☒ No Active N/A N/A N/A N/A Low

20 Business Foreign exchange risk during membrane replacement 
campaign (primarily RO)

Operational costs exceeds budget Plant Manager 3 3 9 Medium Asset replacement projection undertaken by asset management team - try to anticipate replacement and 
plan financially for asset renewal.

Neutral 3 3 9 Medium ☒ No Active N/A N/A N/A N/A Low 75c exchange rate with $US assumed when developing opex.

21 Operational Restricted access (external to site and internal) for 
chemical delivery tankers or other deliveries to site 
(eg road closures due to roadworks, traffic accident or 
other)

Inability to receive chemicals or other supplies Plant Manager 2 4 8 Medium Tanks should be 31 days storage although some are smaller
 Site Access, Traffic and Security Procedure PR-FAI-3-4372
 Chemical deliveries are relatively infrequent 
 First 8 years of operation showed no issues
 Critical spare parts held on site
 Some equipment redundancy built-in the design (duty/standby)

Effective 1 3 3 Low ☒ No Active N/A N/A N/A N/A Low

23 Operational Insufficient spares or consumables on site Breakdowns cannot be repaired immediately, loss of 
plant availability.

Plant Manager 4 4 16 Extreme Plant redundancy for large items (pumps, drives, membrane trains etc etc)
 FMEA conducted and criticality assessment conducted by Asset Mgt team and plant operators 
 Knowledge around spares and maintenance has solidified over 8 years of operation.
 Relationship has been established with major suppliers

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

24 Operational Difficulties in claiming from warranties/warranties 
void

Delays in repairing/ replacing items Plant Manager 4 3 12 High Plant redundancy for large items (pumps, drives, membrane trains etc etc)
 Suppliers requiring service contracts have been identified. 
 Knowledge around spares and maintenance has increased after the first years of operation
 Global relationship with large suppliers (Hydranautics, Memcor, KSB, etc)

Effective 2 2 4 Medium ☒ No Active N/A N/A N/A N/A Low Due to the age of the plant, the majority of the site assets are out of warranty. 
Some pro-rata warranty remains on tanks.

25 Operational Operational budget exceeded Operational budget exceeded, decreased IRR Plant Manager 4 3 12 High Budget tracking (TM1) and reviews
 Issues management procedure online to assist with continuous improvement. 
 Knowledge around budget has increased after the first years of operation
Regular asset maintenance and condition assements used to set budgets

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

27 Operational Localised or city-wide black-out or power failure due 
to local infrastructure problems (IE transformers, tree 
falling on local power line, disruption of main 
incoming cable to plant).

Inability to produce quality or quantity of recycled water 
required by client; possible risk to plant assets 
depending on cause of power failure, possible risk to 
membranes depending on duration of power outage

Plant Manager 3 3 9 Medium Plant is located in residential area so quick response from energy providers.
Emergency generator connection point
 Local supplier of emergency generators identified. 
 UPS with sufficient time to safely shut down plant
 Use of top-up or back-up water and network reservoirs
 Emergency Generator Hook-up work instruction WIS-3934

Effective 2 2 4 Medium ☒ No Active N/A N/A N/A N/A Low As of 2019 Veolia have the O&M  of network, so can utilise and control 
reservoir levels and potable supply directly to customers

28 Operational Network unable to accept recycled water over an 
extended period. 
 Sydney Water unable to supply secondary effluent
 Sydney Water unable to accept trade waste

Difficulty in maintaining plant and equipment, some loss 
of income, impact on reputation

Plant Manager 3 4 12 High Ability to operate at low rates and recirculate within the plant
 Network configuration allows for partial delivery
 AquaNet network has some redundancy
 SW supply has some redundancy
 Use of top-up or back-up water

Effective 1 2 2 Low ☒ No Active N/A N/A N/A N/A Low

29 Operational Staff not fully qualified or competent to carry out 
duties

Inability to produce quality or quantity of recycled water 
required by client; risk to plant assets, impact on 
reputation

Plant Manager 3 4 12 High Internal recruitment of operators with experience and/or trade background
 Learning path
 The plant has been operating for several years allowing people to gain experience
 Large degree of automation of plant
 Dedicated plant process engineer
 Existing company knowledge in technologies

Effective 1 2 2 Low ☒ No Active N/A N/A N/A N/A Low

31 Operational Staff not available due to illness or injury Inability to cover plant operations and maintenance 
requirements, high stress for remaining staff who have 
additional work and may be denied leave due to lack of 
staffing; if more than one staff member ill (eg due to 
contagious disease) may lead to inability to produce 
quality or quantity of recycled water required by client

Plant Manager 3 3 9 Medium Possible temporary transfer of other VWA/VWT operators from other plants/teams in the region or other 
regions
 Documented procedures, forms, checklists
 CMMS planning works
 High level of automation
 Hire temporary/casual staff to conduct some aspects of the O&M. Engage contractors/service providers.
 In the past, it has been difficult to fill the gap without prior site knowledge/training

Effective 1 2 2 Low ☒ No Active N/A N/A N/A N/A Low

33 Operational Staff resources insufficient to cover all operational 
and maintenance activities during periods of high 
workload (eg projects, large-scale maintenance 
activities, serious process disruptions causing 
additional work on site)

Sub-optimal operations of plant, high levels of staff 
stress and dissatisfaction, possibility of damage to plant 
or WHSEQ impacts due to staff trying to cut corners

Plant Manager 3 4 12 High Site manager and process engineer trained and capable to support operation activities.
Head office resources may be available for projects etc to support site to a certain degree
 Head office is located close to site, facilitating use of head office staff
 Other VW operators at other plants in the region
 Large shutdowns will normally be planned
 Hire temporary/casual staff to conduct some aspects of the O&M. Engage contractors/service providers.

Effective 1 3 3 Low ☒ No Active N/A N/A N/A N/A Low

34 Operational Industrial action (strike) by staff. Inability to operate plant. Plant Manager 1 4 4 Medium EA in place
 Ongoing communications routes to prevent differences from escalating to industrial action
 Other VW operators at other plants in the region
 Currently, no union representation amongst the team

Effective 1 4 4 Medium ☒ No Active N/A N/A N/A N/A Low

35 Operational Inadequate and/or loss network connection Slow access to systems such as email, procurement, 
CMMS, Doc centre restricting efficient plant operations. 
 Temporary loss of access to email, documents stored 
on IT system, systems such as procurement, CMMS, 
Doc centre leading to restricted ability to operate 
normally and carry out normal maintenance tasks

Plant Manager 2 3 6 Medium Suitable internet connection has been selected and established and has been operating for numerous 
years without major problems
 Smart phone, 4G access, able to operate remotely most business systems from Pyrmont HO
 Also able to work around in some instances

Effective 2 2 4 Medium ☒ No Active N/A N/A N/A N/A Low

37 Operational Loss of PLC/SCADA system Inability to operate plant. Plant manager 3 4 12 High Head office support in IT and electrical engineering (IT dpt and E&I team)
 Service agreement in place with Plant Weave
 24/7 support from Plant Weave
 Possibility of remote connection to the system
 Loss of SCADA/PLC Response PRO-3824
 Able to shut down the plant from site if necessary

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

38 Operational IT systems failure leading to a loss of historical 
operations data and/or administration server
 IT virus deleting, damaging or encrypting the data 
(incl. ransom malware)

Loss of admin server data - large amount of work lost
 Restriction in ability to optimise process due to loss of 
historical data, problems reporting data to clients and 
regulatory bodies, impact on reputation with client.

Plant Manager 3 4 12 High Firewalls, antivirus in place
 Tape back-ups for SCADA and NAS device (additional local hard-drive storage was added at Fairfield)
 Cloud storage for the Fairfield administration server
 Periodic reporting capturing the most important process data

Neutral 2 4 8 Medium ☒ No Active N/A N/A N/A N/A Low Note: review 2016
 Discussed with Management (Alex Lagny) rating reviewed

39 Operational Poor data storage and handling leads to incorrect 
recording and/or reporting of plant performance data, 
data required for billing or included in reports to 
external parties such as clients or regulators

Inccorrect invoices, non-compliance with licence 
requirements, inability to optimise plant due to incorrect 
plant performance data

Plant Manager 4 3 12 High Automatic recording through SCADA
 Data for invoicing is cross checked by the client
 Record Management Procedure
 Ongoing monitoring allows for early detection of issues
 A number of data handling tools has been developed and tested
 Periodic reporting capturing the most important process data
 Reportable data captured in offline excel sheets

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

40 Operational Plant fire or local fire in scrub/bushland bordering on 
plant

Damage to plant and equipment,damage to structures, 
damage to PLC/SCADA, damage to IT systems, smoke 
damage, inability to operate due to smoke from local fire

Plant Manager 3 5 15 High VESDA system in switchboards
 Fire alarms with alarm to fire brigade through out the plant
 Fire water ring main hydrants
 Fire extinguishers
 Third party fire system maintenance and certification
 Ground maintenance within fence and grounds just outside fence+K47
 Local fire brigades have been familiarised with the site and have been given access keys (buzzer)
System established to prevent isolations being left in place

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

Next Review Date

This risk-assessment was conducted from the aspect of 
Recycled Water Delivery to AquaNet e.g. water delivery 
between the Detention Tank and the Recycled Water 
Storage tank at the Fairfield Recycled Water Treatment 
Plant. At this point, the recycled water passes the last 
control/quality monitoring point of the Recycled Water 
plant

Justification Actions Residual Risk after Additional Controls  (Not Mandatory)

RISK IDENTIFICATION RISK ANALYSIS RISK EVALUATION RISK TREATMENT RISK TARGET

Environmental Aspects Risk Description Inherent Risk Level Controls Residual Risk Level



41 Operational Localised flooding due to heavy rain Damage to plant and equipment, flooding of admin 
building, damage to PLC/SCADA, damage to IT 
systems, flooding of neutralisation pit and wastewater 
pit, inability of sewer to take trade waste,

Plant Manager 3 4 12 High Structures designed to 100 yr flood level (signed off by council)
 Incident/emergency manual developed incl. response procedure PRO-4026

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

42 Operational Earthquake Damage to plant and equipment, damage to structures 
(possible unsafe access to site), damage to 
infrastructure connections (power, potable water, sewer, 
trade waste, LAP inlet),

Plant Manager 1 5 5 Medium Incident/emergency manual developed. No control 1 5 5 Medium ☒ No Active N/A N/A N/A N/A Low

43 Operational Hail Damage to plant and equipment, damage to vehicles, 
damage to structures, windows etc.

Plant Manager 2 4 8 Medium Incident/emergency manual developed. 
 Majority of equipment is undercover

Effective 1 3 3 Low ☒ No Active N/A N/A N/A N/A Low

44 Operational Lightning Damage to plant and equipment, particularly electrical 
switchgear, circuits etc; loss of historical data, 
documents etc through damage to IT.

Plant Manager 3 4 12 High Lightning protection system
 Surge protection system

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

45 Operational Windstorm Damage to plant and equipment due to falling objects, 
damage to structures, power outage

Plant Manager 3 4 12 High UPS for safe shutdown of plant
 Back-up generator connection point for power outage
 Incident/emergency manual developed. 
 Limited storage of loose items outside of building

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

46 Operational Inability to establish contracts with key suppliers/ 
service providers.

Reduced plant availability, restrictions on the volume of 
recycled water that can be produced or inability to 
produce recycled water.

Plant Manager 2 4 8 Medium Contracts are already in place with major suppliers
 Numerous suppliers on the market
 Buying power as major consumer

Effective 1 4 4 Medium ☒ No Active N/A N/A N/A N/A Low

47 Operational Inability to procure replacement parts for key 
equipment (eg due to superceded equipment for 
which spare parts are no longer fabricated).

Difficulty in maintaining plant availability, requirement to 
replace equipment rather than repairing or to modify 
equipment or make spare parts in-house (possibly with 
inferior performance or safety impacts)

Plant Manager 3 4 12 High Failure mode and effects analysis (FMEA) conducted
 Critical spare parts held on site
 Some redundancy by design
Ability to reverse engineer some parts

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

49 Operational Change in membrane specification (replacement 
modules of same type of membrane no longer 
available, need to replace membranes with 
membranes of different specification) or Supplier 
goes out of business

Possible changes to plant operating conditions, plant 
may no longer be operating at optimal performance, 
possible requirement for CAPEX to accept membrane 
change.

Plant Manager 4 4 16 Extreme RO & UF membranes are interchangeable 
 Numerous suppliers on the market
 Reputable and large suppliers.
 Process review to be undertaken at the time of replacing the membranes via Change mgt

Effective 3 3 9 Medium ☒ No Active N/A N/A N/A N/A Low

50 Operational Long lead times on replacement membranes Inability to quickly replace membranes in the event of a 
severe fouling incident.

Plant Manager 3 4 12 High One redundant train on UF and RO
 Same membranes are used at other VW plants
Spare membranes stored on site
 Other membranes can be used (other suppliers - at least for RO)
 Currently not running at full capacity, therefore (a) less likely to have all membranes suffering one fouling 
event and (b) can get by on fewer membranes

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

51 Operational Increase in power price Plant unable to meet operating budget Plant Manager 3 3 9 Medium Using power brokers to get best price - corporate level agreement (NSW-water at least)
 Contract allows for power to increase at greater than CPI while maintaining within budget

Effective 2 2 4 Medium ☒ No Active N/A N/A N/A N/A Low

52 Operational VWO does not pay suppliers on time (all plants) Suppliers refuse to supply, inability to get credit with 
new suppliers.

Plant Manager 3 3 9 Medium Standard terms and condition
 Procurement guidelines
 SAP and financial reporting
 Large buying power
 Global agreement with some large suppliers
 History of corporate behaviour

Effective 1 2 2 Low ☒ No Active N/A N/A N/A N/A Low

53 Operational Service providers onsite do not comply with WHS, 
environmental conditions of work

Possible environmental, WHS incident (including 
asbestos) or delays to completion of work

Plant Manager 3 4 12 High Site Induction
 Permit System
Risk Assessments, JSEA/SWMS, Take 5, Always Safe Interactions utilised
 Contractor supervision and inspections
 Contractual agreement refering to site rules
 Only a small portion of activities require dig up and be exposed to asbestos - additional env. Assessment 
(asbestos) of site undertaken in 2016

Effective 1 4 4 Medium ☒ No Active N/A N/A N/A N/A Low

54 Operational Poor raw water quality Inability to produce quality or quantity of recycled water 
required by client; risk to plant assets (eg. RO 
membrane failure)

Plant Manager 3 4 12 High Schedule 11 (effluent quality events)
 Raw water analysers
 Provision for compensation for unforeseen contaminants
 Early warning through receiving signals from Sydney Water
 Sydney Water to divert if they know effluent is out of specification
 Part A Protocols
 Ongoing feedback to SWC through meetings, etc
 To a certain extent, plant is able to treat the raw water even if the raw water quality is not always within 
specs (limitations apply)
 Fixed revenue is guaranteed if raw water is out of spec and plant is unable to produce - variable revenue 
can be lost though
Historical data on LAP water quality has been mostly consistent for 8 years of operation

Effective 3 2 6 Medium ☒ No Active N/A N/A N/A N/A Low

55 Operational Out of specification recycled water quality Breach of contract, non-payment for recycled water Plant Manager 3 4 12 High *Also refer to the WQ CRA*
 On-line analysers
 Onsite lab
 HACCP procedures
 Maintenance procedures
 95%ile compliance points on many parameters
 Ability to recirculate within plant and not discharge out of spec effluent
 Part B operating protocols for communications of any issues
8 years of operations with no RW quality breeches 

Very effective 1 2 2 Low ☒ No Active N/A N/A N/A N/A Low

56 Operational Vandalism Damage to plant and equipment, disruptions to product 
water quality, unable to produce quantity, uncontrolled 
discharges

Plant Manager 3 4 12 High Security system on buildings (sensors in admin building, reed switches on all external doors, inc roller 
doors)
 Safety interlocks on control system to prevent asset damage
 CCTV
 Insurance
 Fencing around site perimeter
 Site lighting at night
 Security patrols 24/7

Very effective 1 3 3 Low ☒ No Active N/A N/A N/A N/A Low

57 Operational Theft of or damage to SCADA computers Inability to operate plant. Plant Manager 3 3 9 Medium Security system on buildings (sensors in admin building, reed switches on all external doors, inc roller 
doors)
 Safety interlocks on control system to prevent asset damage
 CCTV
 Insurance
 Fencing around site perimeter
 Site lighting at night
 On-call laptop 
 Back-up SCADA software
 Security screens on admin building windows.
 24/7 security patrols
 Password protection on computers and for SCADA access

Very effective 1 2 2 Low ☒ No Active N/A N/A N/A N/A Low

58 Operational Theft of office computers, moving plant or other site 
tools, equipment or plant.

Financial loss, restricted ability to operate plant Plant Manager 3 3 9 Medium Security system on buildings (sensors in admin building, reed switches on all external doors, inc roller 
doors)
 Safety interlocks on control system to prevent asset damage
 CCTV
 Insurance
 Fencing around site perimeter
 Site lighting at night
 On-call laptop 
 Back-up SCADA software
 Security screens on admin building windows.
 24/7 security patrols
 Password protection on computers and for SCADA access

Very effective 1 2 2 Low ☒ No Active N/A N/A N/A N/A Low

59 Operational Information or intellectual property theft Loss of competitive advantage, loss of key plant data 
leading to inability to optimise plant performance

Plant Manager 3 4 12 High Firewall
 Security system on buildings (sensors in admin building, reed switches on all external doors, inc roller 
doors)
 Safety interlocks on control system to prevent asset damage
 CCTV
 Insurance
 Fencing around site perimeter
 Site lighting at night
 Confidentially agreement in employment contract
 Backup of data
 Good relationship with the client being a competitive advantage

Effective 1 3 3 Low ☒ No Active N/A N/A N/A N/A Low

60 Operational Poor plant design or inferior assets purchased by 
D&C contractor

Increased operational/maintenance/asset management 
costs or inability or restricted ability to produce the 
required quality and/or quantity of recycled water

Project Manager 4 4 16 Extreme Design review, HAZOP, operational team started operating early during D&C (plant review at design 
phase + inspections), performance test, power and chemical guarantees, almost 24 months operation 
completed
 Ongoing asset monitoring
 Several years of plant operations confirming the large majority of equipment/design is apporpriate
 Ongoing improvement
 Change management process in place - in particular to repair/replace/overhaul as required (e.g. obsolete 
type of equipment to be replaced by a new type)

Effective 1 3 3 Low ☒ No Active N/A N/A N/A N/A Low Note: Residual risk was originally high and raised to management (Alex Lagny). 
Risk rating was originally based on the worst case scenario for both likelihood 
and consequence. However, the control measures are considered to be 
effective, based on historical results. Therefore the risk rating has been 
reviewed.

66 Business Service provided is not innovative and not up to date Contract not renewed
 Impact on reputation/relationship

Plant Manager 3 4 12 High Staff connected to Centre of Excellence (including R&D) external and internal 
Contributes and attends technical conferences
Close relationship with thechnical equipment suppliers
Regular internal and external audits
Veolia business strategy 2023 focus on Innovation - FRWP utilise quartetrly targets for continuous 
imrpovement projects

Effective 1 4 4 Medium ☒ No Active N/A N/A N/A N/A Low

67 Operational Workplace harassment Negative effect on workplace environment for staff, 
potential repercussion on client relationship and 
productivity
 Legal action against the company or individuals

Plant Manager 3 4 12 High Behaviour/ethical training
 Monthly HR visits to site
 Supervision
 Performance appraisal/review
Team building and celebration of success with BBQ's and events

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low

68 Business Non-compliance with legal/regulatory requirements Legal actions
 Reputation damage
 Inability to operate as a result of loss of licence
 Penalties and fines
 Increasing OHS and environmental risks

Plant Manager 5 5 25 Extreme NSW Compliance Register
 Trained and experienced staff on site and support
 Management review
 Risk assessments
 Audits
 Subscriptions to lawlex (corporate level)
 Interaction with internal and external stakeholders within the industry
 Interactions with relevant government agencies
 Visible leadership (knowledge sharing)

Effective 1 3 3 Low ☒ No Active N/A N/A N/A N/A Low Note from 2015 review: Residual risk was originally high and raised to 
management (Alex Lagny). Risk rating was originally based on the worst case 
scenario for both likelihood and consequence. However, the control measures 
are considered to be effective, based on historical results. Therefore the risk 
rating has been reviewed.

69 Operational Terrorism attack on the plant and associated network Injury/death of personnel, contractors, neighbours, etc
 Malicious contamination of the water delivered to end-
users
 Damage to Asset

Plant Manager 1 5 5 Medium Security system on buildings (sensors in admin building, reed switches on all external doors, inc roller 
doors)
 Safety interlocks on control system to prevent asset damage
 CCTV
 Insurance
 Fencing around site perimeter
 Site lighting at night
 Security patrols 24/7
 Daily rounds/inspections at Fairfield RWP and CCP system (quality monitoring)
 The scheme is not an essential infrastructure and only provides a secondary water source to the end-
users
 The Scheme is also little known to the wider public
 Recycled water usage excludes human consumption
 Storage/network includes some buffering possibly allowing quarantine of water if suspected 
attack/contamination
 In case of heightened risk of terrorism, the government typically increases the level of security and 
intelligence gathering

Neutral 1 5 5 Medium ☒ No Active N/A N/A N/A N/A Low

70 Operational Unable to produce RW within contractual/compliance 
requirements, possibly due to:
 No or limited feedwater available from Sydney Water
 Poor feedwater available from Sydney Water
 Poor plant performance for medium-extended 
periods of time

Plant unable to meet requirements 
 Income loss

Plant Manager 3 4 12 High Communications protocol with Scheme partners and notifications
 Maintenance planning
 Performance mmonitoring
 Able to turn off plant intake for periods of time to let poor feedwater quality by-pass the plant
 Feedwater buffer tank (FBT) is able to provide some feedwater buffer for periods of time (depending on 
the production rate)
 Potable water can be topped-up if required (as per contract), providing water to the customers (lower 
quality)
 Currently only producing a small volume of water (1/4 capacity)

Effective 2 3 6 Medium ☒ No Active N/A N/A N/A N/A Low Consequence reduced thanks to control measures reducing the magnitude of 
the impact

72 Operational No gas suppression in switchrooms Loss of switchboard panels due to fire damage before 
arrival of fire brigade impacting ability to operate the 
plant  (loss of control) and supply RW to customers

Plant Manager 4 4 16 Extreme VESDA detection system in place. 
Plant is located in residental area, with a potential fire brigade response time of under 10 mins.
Potable water/back up water available to supply to customers if plant is offline
Switchroom and switchboard maintenance/inspections included in CMMS

 Ineffective 2 4 8 Medium ☒ No Active N/A N/A N/A N/A Low Comment (6/8/19): Risk has been highlighted by the Insurance review 
conducted 31/7/19. Site are obtaining a quotation for gaseous supression for 
the switchroom.

73 Business Pipe failure/burst Third party property damage resulting in a claim Aquanet 3 3 9 Medium - Veolia Preventative Maintenance carried out to schedule
- PM schedule determined via Asset team workshop and submitted to Aquanet for approval
- Condition assessments conducted by Asset team 
- Online monitoring of tank levels and level alarms
- Ability to halt production and pressurised RW supply remotely using remote SCADA
- Dedicated staff and contractor for optimum response time
- Emergency response procedures and notification protocols available
- Ability to segregate network and supply customers with potable water
- Non-foundation customer contracts allow for interruption to supply
- Third party property insurance
- Emergency contact number available on the network for the public to notify of any leaks

Effective 2 2 4 Medium ☒ Low

74 Business Missing valve covers (public inteference etc) Third party property damage Aquanet 2 3 6 Medium - Valve covers held as spares
- Regular network checks

2 2 4 Medium ☒ Consider 
appropriate 
frequency for 
network 
inspections and 
include in 
existing PM 
activity
Develop 
simplified 
network map 
detailing route, 
valve locations

Low



75 Business Pipe piercing/burst/failure Damage to major transport assets (railways, arterial 
roads)

Aquanet 2 4 8 Medium - Preventative Maintenance
- Majority of piping below ground
- Insurance
- Emergency management and response plan

Effective 2 3 6 Medium ☒ Develop 
emergency 
management 
plan to cover 
reporting 
requirements 
and access 
rights to rail 
corridor 
Identifiy suitably 
certified 
contractors

Low

76 Business Any/multiple of the above risks in effect Customer dissatisfaction Aquanet 2 3 6 Medium - Close relationship with the customers
- Communication protocol for feedback and complaints for internal giudance and for customer use 
(flowchart style)
- Ability to segregate network and supply customers with potable water
- Non-foundation customer contracts allow for interruption to supply
- Response procedures in place

Effective 2 2 4 Medium ☒ Low



NSW/Fairfield RWP

Risk Reg ist er  - Workp lace Healt h  and  Saf et y

Important Note

Risk Assessment Team (including job t

Current Situation 
(not mandatory)

Ref No.
Risk/

Opportunity
Category

Hazard 
Category

Activities / Tasks     / Jobs /
Facility / Location

Risk/Opportunity Description
Describe the risk/opportunity, the causes/benefits

Risk Impact/Consequence  
Describe in detail

Risk Owner 
Who is the 

owner of this 
risk?

Legislative
Is the risk linked to an WHS 

legislative requirement? If yes, 
please name it

Previous Incidents
No. of incidents 

reported since start of 
operation and 

descrition. Have the 
existing controls been 

effective?

Likelihood Consequence
Inherent Risk 

Level 
= Likelihood x 
Consequence

Inherent Risk 
Rating

Control 
Effectiveness Likelihood Consequence

Residual Risk 
Level

= Likelihood x 
Consequence

Residual 
Risk Rating

Acceptable
? 

(Y/N)   

High or 
Extreme 

Justification 
If the 

mitigated risk 
level is rated 

high or 
extreme and 
is accepted, 
justification 

must be 
provided and 

Risk to be 
included in 

the 
Corporate 

Risk 
Register? 

(Y/N)
(all high and 

extreme 
residual risk 

are to be 
reported to 

Risk Status 
(Active or 
Retired)

Further 
Mitigation 

Describe the 
action to be 

taken to 
further 

mitigate 
(likelihood or 
consequence
) and ensure 

that the 
mitigated risk 

Action 
Owner

Action Due 
Date

Action Status 
and Progress
(NB: Include 

action 
reference 

number for 
tracking in 
RIVO or 
VAMS)

Likelihood
5 = Almost 

certain
4 = Likely

3 = 
Moderate

2 = Unlikely
1 = Rare

Consequence
5= Extreme
4 = Major

3 = Moderate
2 = Minor

1 = Insignificant

Projected Risk 
Level 

= Likelihood x 
Consequence

Projected Risk 
Rating

Eliminate Substitute Engineer Administrative PPE
OH001 Safety Working at 

height/ over 
water

Fairfield RWP site wide - working from roofs, EWP, scissor lifts, scaffolding, 
ladders, fixed/mobile platforms, forklift man-cage, etc. Possibly near open tanks 
(e.g. UF, Stormwater basin).
Also: all Network site locations (working off ladders, stairs, etc)

Risk of falling onto ground or into water
Risk of people vs. mobile plant
Plant: contact with electrical equipment, use of fuel (eg. 
LPG) - contact and fire
Plant operated by untrained operator

Potential for fatality and injuries Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

10/5/14 - RIVO ref. 
34449851 - Fall from 
ladder. Ladder 
handrails modified. 

3 5 15 High Some permanent stairs/platforms on site (by design) Preferrably use platform ladders rather than 
standard ladders.

Barricading.
Use portable scaffold or EWP ere appropriate.
Mobile plant designed to limit access to LPG/fuel
Some fixed ladders have multiple levels (break) and a cage
For Network sites: static lines in place, used in combination with 
harness/fall prevention devices 
Selected ascending/descending equipment with no split rings (refer to 
Near Miss incident 2013) - safer equipment
LIfting devices (cranes, slings, harness, et) and anchor points are 
tested yearly (Work order)

Use spotters for mobile plant.
Work at Height Permit and corporate Policy.
Company standard for working off ladders (Safe use of Ladders 
PRO-238) incl: rule of 3 points of contact when working on ladders
EWPs and other equipment used by trained staff only. 
Mobile plant pre start checklists.
Contractors using plants are asked to show evidence of licence.
Site speed limits is enforced.
Task specific JSEA & permits
LOTO procedure
Training: Working at heights and over water
V-learning module (training)

High visibility clothing mandatory on site.            Use 
appropriate fall-arrest/harness and PPE (eg. hats)                                                                             
PPE to be inspected appropriately before use                                                    
Preventative Maintenance (WO) - inspect fall prevention 
devices (e.g. harness, etc) and static lines, anchor points, etc

Effective 1 5 5 Medium Y N/A N Active 0 Low

OH002 Safety Working at 
height/over 
water

Fairfield RWP site wide - working near open tanks
(e.g. UF, Stormwater basin, tank inspection)
Also: all Network site locations (reservoirs, sumps) 

Fall into water - possibly also working alone 
Dropping items in water - retrieval

Potential for fatality and injuries Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 3 5 15 High Open tanks are limited to UF cells and Stormwater 
basin (large pond). Other tanks on site are roofed.

Stormwater basin: designed with platform.                  A concrete 
pathway has been implemented to reduce risk of falling (slippery 
ground, night-time activities...)                              
UF cells: Handrails and locked gates - no work beyond handrails 
without task specific JSEA. A mobile trolley is available to work above 
the UF cells if required

Work at Height /Water Permit                  Work at Height /Water 
Policy

Safety boots with non-slip soles Effective 1 5 5 Medium Y N/A N Active 0 Low

OH003 Safety Working at 
height/ over 
water

Fairfield RWP site wide - Falling objects
Also: all Network site locations (reservoirs, sumps)

Objects falling from above Injury to personnel Operations 
Manager

Work Health and Safety Act 
2011
Work Health and Safety 
Regulation 2017 Division 10

0 3 4 12 High by design, there is not a lot of cranage or working at 
height necessary on site

Barricading Use spotters when lifting with cranes                  Working at height 
permit/policy           
JSEA            
Good house keeping                    
Check SWL before using a lifting equipment              
Lifting equipment serviced by third-party

Wear appropriate head protection (Safety helmet or bumper 
cap)

Effective 1 4 4 Medium Y N/A N Active N/A N/A N/A N/A 0 Low

OH004 Safety Working at 
height/ over 
water

Falling objects
Specifically: golf balls at the Woodville Network location

Objects falling from above
Golf balls falling from above at the Woodville Reservoir 
(Network)

Injury to personnel Operations 
Manager

Work Health and Safety Act 
2011
Work Health and Safety 
Regulation 2011 Division 10

0 2 4 8 Medium Network-Woodville : Site is on the border of the golf course - limitted 
risk of exposure to golf balls. Site is surrounded by trees and fences 
(reducing exposure)Protection shed is in place over the riskiest work 
location (i.e. electrical cabinet) and is of generous size - good 
overhead protection

Network - Woodville: work is normally done midweek, during 
business hours which limits the exposure to golf balls (less golfers 
during the week)

Wear appropriate head protection (Safety helmet or bumper 
cap)

Effective 2 4 8 Medium Y N/A N Active N/A N/A N/A N/A 0 Low

OH010 Safety Confined 
Space

Fairfield RWP site wide - Confined space entry.
Entering  into confined space (tanks or others)
Working in confined spaces.
Also: all Network site locations (tanks, sumps, pits, etc)

Fatality/injury: Engulfment, Entrapment, Oxygen deficient 
atmosphere, Discharge of gas/ chemical, Contaminated 
atmosphere, Poor communication, Vermin (bites), 
Electrocution (eg. switchroom sub-floor)
Welding causing gas, sparks, heat, light
Ladders: fall, etc
Falling objects from above
Slips trips falls (Poor lighting, etc)
Lifting of access hatches causing manual handling injury

Potential for fatality / injuries Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017 Part 4.3

0 3 5 15 High Limited confined space entry requirement by design 
(normally for inspections, maintenance, etc)

Utilise ROV inspections for tank inspections Barricading                                                                                                                                                                                                                              
Purposeful action is required to enter confined space                                                                                                                                                    
Additional lighting and ventilation if required                      
Vermin proof filters + pest control services                           
Use mechanical lifting devices to open hatch      

Confined space permit
Confined space register (refer to Shared Drive: NSW FRWP Safety)
Confined space training & permit requirements
LOTO and JSEA
Stand-by personnel
2way-radios
Housekeeping
Use qualified industrial divers
Sign post on all known confined spaces
Use proper handling/lifting methods (or 2p lift)

PPE and rescue equipment (harnesses, tripods, rescue lines, 
etc)
Note from the team risk review conducted on 23Feb2016 - 
Violetta Wypych, Robert Petrevski, Bob Maneveski, Alex 
Simon, Dhaval Joshi and Alban Delpey : Breathing Apparatus 
may be required as per the Confined Space rescue plan 
however it is not typically available onsite (it would have to be 
rented out). Rescues involving BA are considered to be better 
handled by the emergency services unless noted otherwise in 
the task-specific risk assessment/JSEA/permit. Precautionary 
notification to the emergency services (heads up) may be 
required as noted in the task-specific permit (as part of the 
confined space)

Effective 1 5 5 Medium Y N/A N Active Review site 
confined 
space 

register and 
personnel 
register

Nicole Riley, 
Dhaval Joshi

10/10/19 Review site 
register: RIVO 

3805874

Review 
personnel 

register: RIVO 
3805877

0 Low

OH020 Safety Plant and 
equipment

Fairfield RWP site wide - lifting equipment
Use of fixed cranes,  mobile cranes, jibs, davit arms, rails, pulleys, forklifts, 
slings, chains, etc
Also: all Network site locations.

Falling objects/equipment from above
Mobile plant vs personnel (Traffic/speed )
Interaction with fixed structures or electrical services or 
chemicals (eg. dosing lines)
Incorrect use of  plant and attachments
LPG cylinders and fuel contact/fire
Electrocution

Potential for fatality/injuries Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 3 5 15 High Some lifting avoided by design (floor-level equipment, 
smaller equipment not requiring plant lifting, etc)

Barricading
Lifting equipment is selected based on SWL and for the application
Major crane has cordless remote controls
Mobile plant designed to limit access to LPG/fuel

Lifting equipment regularly inspected and serviced (Work order)
SWL sign post fitted on all lifting equipment
Exclusion Zones
Permit, JSEA, LOTO
Isolation of chemical/electrical services if required
Slinging of loads only by qualified dogman/rigger
Housekeeping
Communications (toolbox, radio, etc)
Use competent and qualified contractor
Contractors Induction
Technicians trained in using equipment (2 technicians trained as 
dogman/rigger as of 30/4/2015 - JP and KL)
No use of mobile phones when driving on site

High-visibility clothing
Suitable head and hearing protection

Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A 0 Low

OH021 Safety Plant and 
equipment

Fairfield RWP site wide - general vehicles on site (e.g. personnel and visitors 
cars/bikes, delivery vans, mobile plant, etc)
Also: all Network site locations

Traffic/speed - interaction with pedestrian or between 
vehicles
Vehicles accessing hazardous areas - vehicle interacting 
with dangerous piece of equipment (incl. chemicals) 
Poor Visibility leading to accident
Incorrect use of vehicles

Potential for fatality / injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 3 5 15 High By design, limited requirement to utilise vehicle on site
By design, areas accessible to vehicle is limited to car 
park, single road and process building
By design, Network facilities have very limited access 
(mostly parking)

Barricading, fencing
Barriers and chains 
Building roller door operated from inside and normally closed
Site can only be accessed via closed gate (authorised entry only)
Vehicles unlikely to drive off-road unintentionally       

Designated parking area and delivery couriers stop at reception
All vehicles/drivers reporting to reception (communications - 
authorisation)
For Network facilities: very small facilities (easy to monitor for a 
single person), gate closed at all times.
Sign post prohibiting access if not authorised - physical 
"STOP" signs passed the car park of the Fairfield RWP
Site induction
Site speed limits (for Fairfield RWP only - other Network sites don't 
have enough road to speed on)
Single direction traffic at Fairfield RWP
No use of mobile phones when driving on site
Task specific JSEAs to include traffic controls if required
Use traffic spotter if required

High visibility clothing, head protection, foot protection 
mandatory

Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A 0 Low

OH022 Safety Plant and 
equipment

Fairfield RWP site wide - General vehicles on site
Also: all Network site locations

Oil and fuel spills Potential for injury
Slips, trips, falls
Environmental discharge
Risk of fire

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 3 4 12 High By design there is minimal need for vehicle movements 
on site

Barricading
Fuel reserves are stored appropriately (flammable cabinets, etc) 
Catchment included by design (bunds, drains, neutralisation pit, waste 
water pit, stormwater basin)
Vehicle design limit access to fuel

Stormwater drains are sign posted (painted)
Spill kit familiarisation provided by supplier
Fairfield RWP: Environmental awareness training
Site induction

Fairfield RWP: Spill kit available on site (with inspection and re-
stock procedure)
Fairfield RWP: Drain cover available in chemical area (prevent 
spill to enter storm water drain)
Network locations: spill kit available in Network vehicle

*Refer to Env  risk register for env  discharge

Effective 1 3 3 Low Y N/A N Active N/A N/A N/A N/A 0 Low reduced risk as control measures 
implemented are likely to reduce criticality of 

an incident

OH023 Safety Plant and 
equipment

Fairfield RWP site wide - Visitors or larger groups or groups of children 
interacting with plant and equipment 
Also: all Network site locations

Visitors become lost and enter dangerous areas
Visitors unsupervised
Visitors tampering with equipment

Potential for injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 3 3 9 Medium Equipment is guarded (eg. Motors)
Key required to enter particular areas

Inductions and supervision (tour guides)
Small group numbers
Group arranged in advance
Traffic control during visit (by supervisor)
Visit route for large groups
Two staff required for large groups (>15 people)

PPE required for visitors:
- long sleeves
- long pants
- flat, fully enclosed shoes
- safety glasses
- head protection

Effective 1 2 2 Low Y N/A N Active N/A N/A N/A N/A 0 Low reduced risk as control measures 
implemented are likely to reduce criticality of 

an incidents

OH024 Safety Plant and 
equipment

Accessing site near busy entry gate (high traffic) 
Specifically: Visy Network locations

Traffic - interaction pedestrian-vehicles at the time of 
gaining access to site (operator must exit their vehicle to 
reach the entry gate intercom in order to gain access). 
High traffic of trucks passing through.

Potential for fatality / injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 2 5 10 High Turn hazards lights on.
Park the Network vehicle as close to the gate as possible.

Warn Visy that operators are coming to site (reduce the amount of 
time required to be standing near traffic)
Pedestrians to establish eye contact with drivers

High visibility clothing (normal clothing requirements for our 
team)

Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A 0 Low

OH25 Safety Plant and 
equipment - 
Driving on 
road 

Driving to sites (all sites including Fairfield plant and Network) Potential for road accident (including pedestrians, other 
drivers)
Potential for damage to vehicles, plant and equipment

Potential for injury/fatality to self and to others Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 2 5 10 High Fairfield's base office is located nearby the Network's 
facilities (reduces distances to travel)
Employment requirement that all employees (notably 
on call) live within 1hr drive of site

Vehicle serviced regularly 
Vehicle with automatic transmission

Reduce as much as possible the number of trips (resources mgt)
Avoiding whenever possible periods of peak traffic 
All drivers are licenced

Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A 0 Low

OH26 Safety Plant and 
equipment - 
Driving on site 
(others)

Delivery drivers delivering to the Fairfield RWP or any Network locations 
(delivery and collection)

Potential for road accident (including pedestrians, other 
drivers)
Potential for damage to vehicles, plant and equipment

Potential for injury/fatality to self and to others Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 2 5 10 High Limited requirement for deliveries other than essentials Fairfield RWP (chemical deliveries): Barricading delivery area 
Fairfield RWP: CCTV available for monitoring plant/equipment

Designated parking area
Fairfield RWP: Delivery vehicle stop at reception before being 
escorted 
Fairfield RWP: Sign post prohibiting access if not authorised - 
physical "STOP" signs passed the car park
All vehicles/drivers reporting to reception or front gate 
(communications - authorisation to proceed)
For Network facilities: very small facilities (easier to monitor for a 
single person), gate closed at all times.
Site induction
Site speed limits (for Fairfield RWP only - other Network sites don't 
have enough road to speed on)
Single direction traffic at Fairfield RWP
Use spotter for reversing at Network locations

Effective 1 5 5 Medium Y N/A N Active 0 Low

OH030 Safety Chemicals Fairfield RWP site wide - Plant storage and dosing.
Chemical delivery (bulk or small qty).
Maintenance activities.
Chemical Spills.

Chemical spill (possibly major spill)
Chemical contact (splash, spray in eye or on skin, 
inhalation, ingestion)
Generation of heat, explosion
Cumulative exposure (overtime) resulting in adverse 
health effects
Slips, trips and fall
Environmental discharge (see Env. risk register)

Potential for fatality / injury
Chemical reactions (vapours, heat) 
Chemical burns (skin, airways, digestive system)
Environmental pollution (possibly major)

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 5 5 25 Extreme By design - limited amount of chemicals required by 
the plant (selection of processes)
Some of the chemicals have multiple application for the 
plant process (reduces the overall amount of 
chemicals)

Barricading, bunding                                                                                                                  
Storage and unloading areas bunded and capable of holding and 
transferring any spills
Drip trays under chemical pumps - drain covers
Splash guards around pumps, screens - flange guards
Limited access to chemicals (e.g. locked doors, inside building, 
barricading, etc)
Non slip grated floor around specific areas
Process optimisation - limit chemical usage
Material appropriately selected for chemical dosing lines, tanks, etc
Dilution (carrier water) of some chemicals as they are pumped around 
site

Labelling of storage area and vessels
Site induction + chemical delivery induction
Task specific JSEAs and LOTO - Permit
Chemical handling training
Procedures (e.g. unloading, spill response, environmental spill 
incident, etc)
Flushing of lines before maintenance
Regular inspections of pipework for leaks (routine)
Licenced dangerous goods carrier
Site Dangerous Goods licence
Contractors supervision 
Observation checklists
Mock-up scenario (VAMS WO) and debrief
Wash hands
Health surveillance may identify early signs of cumulative chemical 
exposure effects

Site minimum PPE as a minimum - provision of chemical 
protective suits for staff
Additional PPE for specific tasks (e.g. bulk delivery, 
maintenance)
Use gloves where appropriate
Spill kits and training for use of spill kits
Maintain PPE (often individual)
Safety showers and eye wash stations
Immediate 1st aid response to specific chemicals with counter 
reactive sprays and gels (diphoterine)
Note from the team risk review conducted on 23Feb2016 - 
Violetta Wypych, Robert Petrevski, Bob Maneveski, Alex 
Simon, Dhaval Joshi and Alban Delpey : Emergency response 
and Rescue involving Breathing Apparatus are considered to 
be better handled by the emergency services. Evacuation is 
the preferred/safer method.

Effective 1 4 4 Medium Y N/A N Active 0 Low Residual risk considering a fatality with rare 
occurrence (could also have looked at major 

injury with unlikely occurrence)

OH031 Safety Chemicals All Network site locations - 
Storage of chemicals
Maintenance activities.
Chemical Spills.

Exposure to chemicals/reagents used with fixed/portable analytical equipment

Flammable gases and liquids.

Chemical spill
Chemical contact (splash, spray in eye or on skin, 
inhalation, ingestion). 
Slips, trips and fall
Environmental discharge (see Env. risk register)

Potential for fatality / injury
Chemical reactions (vapours, heat) 
Chemical burns (skin, airways, digestive system)
Environmental pollution (possibly major)

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 4 3 12 High By design - limited amount of chemicals required at the 
Network facilities - limited need for harmful chemicals. 
Small volumes of reagents

Limited access to chemicals (e.g. locked doors, inside building, 
barricading, etc)
Non slip grated floor around specific areas
Ventilation or A/C.

Labelling of sample\reagent vessels
Site induction
Laboratory competency assessed
Task specific JSEAs and LOTO - Permit
Chemical handling training
Procedures (e.g. spill response, environmental spill incident, etc)
Contractors supervision and observation checklist

Site minimum PPE as a minimum
Additional PPE for specific tasks (e.g. bulk delivery, 
maintenance)
Use gloves where appropriate
(where required) Spill kits and training for use of spill kits
Maintain PPE (often individual)
Note from the team risk review conducted on 23Feb2016 - 
Violetta Wypych, Robert Petrevski, Bob Maneveski, Alex 
Simon, Dhaval Joshi and Alban Delpey : Emergency response 
and Rescue involving Breathing Apparatus are considered to 
be better handled by the emergency services. Evacuation is 
the preferred/safer method

Effective 1 2 2 Low Y N/A N Active N/A N/A N/A N/A 0 Low Residual risk consequence reduced due to 
control measures

OH032 Safety Chemicals Fairfield RWP site wide - chemical vapours/fumes Inhalation of vapours/fumes
Contact with skin, eyes, airways
Risk of ignition/explosion (e.g. ammonia)

Potential for major injury or fatality
Chemical reactions (vapours, heat) 
Chemical burns (skin, airways, digestive system)
Environmental pollution (possibly major) - see Env. Risk 
register

Operations 
Manager

Industrial Chemicals (Notification 
and Assessment) Act 1989 
Industrial Chemicals (Notification 
and Assessment) Regulations 
1990 

0 4 5 20 Extreme By design - chemicals selected are less prone to 
vaporising (e.g. chlorine liquid vs gas)

Storage and dosing design capture fumes (seal pot, exhaust system - 
return line)
Storage is mostly outdoors (natural ventilation)
Mixing T to reduce heat/fumes generation
Most chemical dosing system (pumps, etc) are fitted with flange 
guards
Access to chemical areas controlled by lock and key

Designated area is classified as gas hazardous area (e.g. ammonia)
Maintenance/ inspection routine (storage, dosing, seal pot)
Loading procedures
Sign post, labels

Site PPE as a minimum
Additional PPE where applicable (eg. full chemical-resistant 
suits and respirators)

Note from the team risk review conducted on 23Feb2016 - 
Violetta Wypych, Robert Petrevski, Bob Maneveski, Alex 
Simon, Dhaval Joshi and Alban Delpey : Emergency response 
and Rescue involving Breathing Apparatus are considered to 
be better handled by the emergency services. Evacuation is 
the preferred/safer method

Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A 0 Low

OH033 Safety Chemicals Fairfield Laboratory works Exposure to chemicals (liquid, powder and gas)
Inhalation of vapours/fumes
Contact with skin, eye, airways
Slips, trips, falls
Environmental discharge; Disposal of reagents (see Env. 
Risk register)

Potential for moderate injury
Chemical reactions (vapours, heat) 
Chemical burns (skin, airways, digestive system)
Falls, injuries
Environmental pollution

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 4 3 12 High Lab work is only performed for necessary 
measurement
Lab work is rationalised 
External laboratory used for testing where possible

Selection of analytical methods (incl. considering the reagents used)
Fume cupboard available (and maintained)
Non-slip floor
A/C is not recycling the air in the lab

Controlled access to lab (lab is typically attended and also located in 
admin building)
Task specific JSEA
Chemical handling training
Storage of chemicals in line with SDS
Training in use of lab equipment
Lab competency assessment
Disposal method of used reagents/chemicals included in WI
Good housekeeping and labelling

Eye wash station
Note from the team risk review conducted on 23Feb2016 - 
Violetta Wypych, Robert Petrevski, Bob Maneveski, Alex 
Simon, Dhaval Joshi and Alban Delpey : Emergency response 
and Rescue involving Breathing Apparatus are considered to 
be better handled by the emergency services. Evacuation is 
the preferred/safer method.

Effective 2 2 4 Medium Y N/A N Active N/A N/A N/A N/A 0 Low

OH034 Safety Chemicals Fairfield RWP site wide - Flammable liquids and gases Spillage of flammable liquids (e.g. diesel, LPG, solvents, 
fuels, oils, welding gas)
Fire, explosion
Environmental discharge (see Env. Risk register)

Fires and burns
Inhalation of fumes
Chemical burns/irritation (skin, airways)
Manual handling
Slips and falls
Environmental pollution

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 4 5 20 Extreme Design - Limited amount of flammables required on 
site
Removal of acetylene from site

Utilise propane or butane for heating rather than 
aceylene

Secure entry to site and locked up storage                          
Designated, purpose-built storage cabinets (some of those are stored 
outside)
Ventilation or A/C

Labelled stormwater drains
Store/order only small qty
Site induction
Permit, JSEA, drain covers
Housekeeping
Spill response and evacuation procedure
Mock-up scenario and debrief
Local Fire Brigade is familiar with the site (regular visit - approx 2-
yearly) and have keys/gate buzzer to the plant
Staff trained for use of fire extinguisher and chief warde

Wind socks x3
Site minimum and additional PPE based on JSEA/activity
Spill kits and training in using kits
Fire extinguishers

Effective 2 4 8 Medium Y N/A N Active 0 Low

OH035 Safety Chemicals Fairfield RWP Neutralisation tank - mixing incompatible chemicals together Inadvertently mixing incompatible chemicals producing 
exothermic reactions, hazardous gases (eg.chlorine or 
sulphur dioxide)
or while dealing with a spill/leak

Potential for fatality/ injury
Inhalation of fumes
Chemical burns/irritation (skin, eyes, airways)
Environment discharge (see env. Risk register)

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

0 4 5 20 Extreme Design - limited amount of chemical requiring 
neutralisation (storage/dosing, delivery, chemical 
cleaning)

Tank vented to outside
Interlocks in control system to prevent mix of incompatible chemicals
Neutralisation is an ongoing process, neutralising and eliminating 
chemicals regularly (non-stagnant under normal operations)

Chemical handling training
Evacuation procedure - spill response procedure
Mock up scenario and debrief

Site PPE as a minimum - additional PPE as required
Wind socks x3
Note from the team risk review conducted on 23Feb2016 - 
Violetta Wypych, Robert Petrevski, Bob Maneveski, Alex 
Simon, Dhaval Joshi and Alban Delpey : Emergency response 
and Rescue involving Breathing Apparatus are considered to 
be better handled by the emergency services. Evacuation is 
the preferred/safer method

Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A 0 Low

OH036 Safety Chemicals Fairfield RWP Loading of bulk chemicals into incorrect tank Generation of harmful gases (e.g. chlorine)
Strong chemical reaction (possibly exothermic)
Explosion
Catastrophic tank failure
Environment discharge (see env. Risk register)

Potential for fatality / injury
Inhalation of fumes, gas, explosion
Chemical burns/irritation (skin, eyes, airways)

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

5 5 25 Extreme By design, number and volume of chemicals required 
for treatment is limited (selection of process, 
engineering, etc)

Design - storage facility dedicated and separated for each chemical
Design follow safety guidelines and lessons learnt from previous plants 
+ collaboration with chemical suppliers
Power supplied to designated chemical bay only
Unloading points are locked with individual locks

Power is only supplied to unloading area if all correct pre unloading 
checks are satisfied
Use licenced dangerous goods transporter
Chemical delivery driver induction
Delivery driver accompanied by delivery point technician or in contact 
with radio
CCTV
Identify of chemical through order, signage, delivery dockets, MSDS
Chemical handling training
Evacuation procedure - spill response procedure
Mock up scenario and debrief

Site PPE as a minimum - specific PPE as required
Wind socks x3
Note from the team risk review conducted on 23Feb2016 - 
Violetta Wypych, Robert Petrevski, Bob Maneveski, Alex 
Simon, Dhaval Joshi and Alban Delpey : Emergency response 
and Rescue involving Breathing Apparatus are considered to 
be better handled by the emergency services. Evacuation is 
the preferred/safer method.

Effective 1 5 5 Medium Y N/A N Active 0 Low

OH037 Safety Chemicals Fairfield RWP Decanting chemical from IBCs Increased risk of spill due to decanting
Load is lifted above head
Handling of tether and fittings
Load may have to be tipped to decant full amount

Potential for fatality/injury
Chemical contact, burns, etc
Crush injury
Env. Discharge (see env. Risk register)

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High Design - only citric acid may have to be decanted from 
IBC to IBC

Preexisting kamlock connections used to connect pipes for decanting Qualified forklift driver and spotter.
Use of JSEA/SWMS

Site PPE and additional PPE as required
Safety showers and eye wash station

Effective 1 5 5 Medium Y N/A N Active 0 Low

OH038 Safety Chemicals Fairfield RWP site wide - Pipework unidentified 
Also: all Network site locations

Some unidentified pipework (incl. direction, nature of the 
fluid gas-liquid, pressure, etc) - incident due to lack of 
identification.
Unable to identify the pipework via labels and to respond 
accordingly.
Leak detected from unknown pipework.

Potential for fatality/injury (incl. pressure)
Chemical contact, burns, etc
Env. Discharge (see env. Risk register)

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

2 5 10 High For the Network (Fairfield PS, Woodville and Rosehill 
PS): pipework only carry recycled water and potable 
water
For the Network (customer sites): asset maintained 
carries only recycled water but surrounding pipework 
belonging to the site may carry other fluids - however 
exposure is limited (access controlled - induction - 
supervision)
High pressure fluids are carried via steel (stainless 
steel mostly) rather PVC  

Up to date P&ID drawings are available at admin building. Allow  
identification.
Treat any leaks as a potential chemical leak (consider worst case 
scenario)
Treat any pipework as potentially dangerous.

Site PPE and additional PPE as required (task specific)
Safety showers and eye wash station

Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A

OH040 Safety Noise Fairfield RWP site wide - loud or continuous noise in various areas
Also: Network sites (Fairfield PS,  Rosehill PS and Marubeni site)

Exposure to noise (incl. plant, equipment, traffic, cooling 
towers)
Cumulative exposure - health effect

Potential for moderate injury (eg. hearing impairment)
Potential for miscommunication resulting in injury (talking 
over noise)

Operations 
Manager

Work Health and Safety 
Regulation 2017 Part 4.1
Noise Management and 
Protection of Hearing at Work: 
Code of Practice 

3 3 9 Medium Design - equipment selection incl. consideration for 
noise/vibration

Acoustic enclosures fitted on loudest equipment (RO HP pumps, flow 
control valves)
Compressors are in a separate, dedicated room

Equipment maintenance (eliminate abnormal vibrations)
Normally spend limited amount of time in the loud areas.
Staff induction and training
Task specific JSEA
Mandatory hearing protection areas defined and when acoustic 
enclosures removed
Site signage
Health surveillance includes hearing test

Provision of adequate ear-plugs at relevant locations (incl. 
Network vehicle) - ear-plugs stations refilled (VAMS WO)

Effective 1 2 2 Low Y N/A N Active reduced risk as control measures 
implemented are likely to reduce criticality of 

an incident

Initial Risk Assessment Conducted On: 26/11/2019

When performing a WHS Risk assessment, the risk assessment team needs to ensure that hazards are identified from two angles:                                
1. the hazards associated to the facilities and equipments , with an assessment of the workplace and the risk of the static environment                                
2. the hazards associated with specific jobs or tasks undertaken during t                                     

Risk Register Owner: Phil Birkby

This risk-assessment was conducted for the Rosehill 
Recycled Water Scheme (RRWS) from the inlet to the 
Fairfield Advanced Water Treatment Plant (FAWTP) to 
the delivery point to customers. 

Veolia - Phil Birkby (Operations Manager), Violetta Wypych (Business Systems Advisor), Hannah Norris (Operations Supervisor) 
Aquanet - Brad Rea (Risk & Compliance Officer and Company Secretary), Craig Heidenreich (General Manager)

Risk Category: Workplace Health and Safety 
Last Risk Review Date:

RISK TREATMENT RISK TARGET

26/11/2019
Next Risk Review Date: 26/11/2020

RISK IDENTIFICATION RISK ANALYSIS RISK EVALUATION

Inherent Risk LevelRisk DescriptionCategory

CommentsExisting Controls 
Describe how existing control activities can mitigate the likelihood or consequence. (NB: More than 1 controls attached to one risk is allowed. Insert new row to separate control activities)

Residual Risk after Additional Controls  (Not Mandatory)ActionsJustification Residual Risk LevelControls



OH050 Safety Slips, trips, 
falls

Fairfield RWP site wide - routine work, inspection, specific tasks, 
indoor/outdoors, incl. poorly lit areas, office work, lab work
Also: all Network site locations

Slipping, tripping or falling
Walking around/on electrical leads, gutters, cable trays, 
steps, walkways, etc
Walking on uneven ground
Stepping over objects
Walking onto objects (incl  due to poor lighting)

Potential for moderate injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

4 3 12 High By design - floors are normally even, obstacles/steps 
minimised, access is provided - lighting (natural or 
artificial is sufficient)

Non slip flooring in some areas
Some steps have yellow painting and/or anti-slip strips
Additional  concrete pathway to walk to VP1 rather tahn walking on 
uneven ground
Railings are provided as required
Landscaping - maintenance

Housekeeping (eg keep walkways clear, clean up spills in Kitchen)
Use walkways and access ways
Use portable lighting as required
Task specific JSEA and PPE
Site induction
Switch on lights in area where work is undertake

Adequate footwear worn at all times Effective 2 3 6 Medium Y N/A N Active N/A N/A N/A N/A

OH060 Safety Manual 
handling, use 
of tools, 
ergonomics, 
PPE

Fairfield RWP site wide - lifting/handling, use of tool (incl. workshop), 
admin/office work, visitors
Also: all Network site locations

Lifting heavy equipment/awkward weight
Dangerous handling
Inadequate use of tools
Inadequate ergonomics/workstation
Long-term fatigue/injury
Repetitive tasks
Cuts, scraps, bruises, etc

Potential for moderate injury (muscle, back, neck, hands, 
eyes, etc)
Potential for long-term injury

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

4 3 12 High By design - limited need for lifting and/or handling 
equipment 
Use mobile lifting through third party (e.g. crane rental)

Guarding fitted on rotating equipment and on most tools
Use electrical cordless tools where possible
Design of workstations
Mechanical lifting equipment available on site (process building, waste 
area, BW area, workshop, mobile forklift + jib, etc)
Portable lifting equipment (pulleys, etc)
Mobile trolley where applicable
Selection of light equipment when possible

Independent expert review of workstations (Occ. Therapist) - use of 
ergonomic chairs, keyboard/mouse, hand-rest, foot-rest, etc
Team lift if mechanical lifting not possible
Rotate jobs and rest
Manual handling training (incl. V-learning)
Training in use of workshop tools
Task specific JSEA

Site PPE  as minimum and gloves as required Effective 2 3 6 Medium Y N/A N Active

OH061 Safety Manual 
handling, use 
of tools, 
ergonomics, 
PPE

Fairfield RWP site wide - Hot works
Welding, Grinding, Flaming sampling point (bacteriological sampling).
Use of heat-generating kitchen/office appliances (incl. boiling water tap)
Also: all Network site locations incl. VES Rosehill office.

Generation of heat, vapours/fumes, sparks, welding flash, 
naked flames
Handling injuries and burns
Over-heating metal (conduction of heat)
Contact with unattended hot appliances

Potential for fire
Potential for burns and injuries (incl. eye)
Potential for fumes or vapour inhalation

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

4 4 16 Extreme By design - limited need for hot works on site.
Flange connections are fitted (bolt-on rather than weld, 
grind, etc).
Third party services used for most significant welding 
works, often working offsite.

Welding bay with screen in workshop. 
Air/fume extraction/ ventilation 
Safety feature on boiling water tap and laminator

Welding gas are appropriately stored and separated.
Welding/grinding/use of tools by trained/competent technicians (some 
are mechanical fitters by trade).
Use of adequate tools, compliant with standards. Tool maintenance 
and inspection.
Site induction.
Permit (hot works) and subcontractor supervision/observation 
checklist
Task specific JSEA
Testing and tagging
Housekeeping
Consult 'fire bans' alerts through media

Site PPE as a minimum and additional PPE as required (eg. 
welding mask, heat-resistant gloves, etc)
Fire extinguishers
Fire blankets
Safety showers (at Fairfield RWP only)

Effective 2 4 8 Medium Y N/A N/A Active Investigate 
notification of 
total fire ban 

alerts to 
process and 

on call 
phones

Kim Levoune 30/9/18 RIVO 

OH062 Safety Manual 
handling, use 
of tools, 
ergonomics, 
PPE

Fairfield RWP and all Network locations - Using PPE or safety equipment incorrect PPE or damaged equipment or faulty equipment Potential for fatality/injury
Potential for hitting body with tools or equipment

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

4 4 16 Extreme Eliminate possibility of  contact where possible.
eg create distance between body parts and objects.

Select durable PPE
Preventative maintenance (WO) checks on some PPE (e.g. chemical 
suits, breathing apparatus)
Ensure good body positioning when using tools.

Individual users must check their PPE before, during and after use
Training in using  some equipment
Corporate alerts
Toolbox/meeting 
Site safety champion promoting best practice
Maintain PPE stocktake and check expiry dates
Use take 5 procedure. 
Use Always Safe Mate "be in the moment / be present " thought 
process 

Effective 2 4 8 Medium Y N/A N/A Active

OH063 Safety Manual 
handling, use 
of tools, 
ergonomics, 
PPE

Fairfield RWP site wide - Ascending/descending into pit/tank/open 
tanks/cells/etc
Gas monitor failure
Also: all Network site locations

Failed lifting equipment/PPE/gas monitoring leading to 
fall/injury

Potential for fatality/injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High Purchase improved designed equipment: assembly and ropes for 
ascending/descending; and safety retractable line
Select reputable brands

Use lifting equipment register and PPE register
WO for maintenance of equipment (safety lifting, slings, cranes, gas 
monitors)
Use take 5 procedure. 
Use Always Safe Mate "be in the moment / be present " thought 
process 

Effective 1 5 5 Medium Y N/A N/A Active N/A N/A N/A N/A

OH070 Safety Electrical Fairfield RWP site wide - instrumentation, laboratory, A/C, office/admin, tools, 
live crane rails, cable trays, etc
Also: all Network site locations

Risk of electrocution
Possible use of electrical equipment near/above water

Potential for electrocution
Potential for Fatality/injury
Multiple injuries, burns

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017 Part 4.7

4 5 20 Extreme By design - (RCD) Residual current devices built into 
circuit
Limited number of power points and electrical devices

Power Points raised above bench/working areas and IP rated
Guarding - insulation
Selection of equipment/design

Testing and tagging
Good housekeeping
Training: First aid, CPR, Low voltage rescue
Use of appropriate equipment for the task 
Task specific JSEA 
Switch room and cabinets are normally locked
Site induction

LV rescue kit
Site PPE and additional PPE as required 

Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A

OH071 Safety Electrical Fairfield RWP site wide - Low voltage switch boards and equipment
Also: all Network site locations (electrical panels, PLC cabinets, RTU cabinets)

Contact with live wires during testing, repairing, 
inspecting, etc
Proximity to under floor wiring - risk of contact
Incorrect use of testing equipment
Unauthorised access leading to electrocution
Incorrect isolations
Inappropriately qualified personnel

Potential for electrocution
Potential for Fatality/injury
Multiple injuries, burns

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017 Part 4.7

4 5 20 Extreme By design - selection of equipment - limited number of 
electrical equipment presenting a risk
Plant design (e.g. cabling, guarding) limiting possible 
contact or reducing likelihood of contact

Automatic trip devices installed (RCD, trip relays, overload trip relay, 
etc)

Isolation permits, task-specific JSEA
Licenced electricians
Contractor permit system
Test equipment
Testing and tagging (WO)
Site induction
Training: First aid, CPR, Low voltage rescue

LV rescue kit Effective 1 5 5 Medium Y N/A N Active

OH072 Safety Electrical Fairfield RWP site wide - Switch Room (MCC Motor Control Centre and PCC 
Power Control Centre) - Capacitor banks
Also: all Network site locations (electrical equipment, VSDs, harmonic filters)

Retains electric charge - electrocution Potential for electrocution
Potential for Fatality/injury
Multiple injuries, burns

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017 Part 4.7

4 5 20 Extreme By design - selection of equipment - limited number of 
electrical equipment presenting a risk
Plant design (e.g. cabling, guarding) limiting possible 
contact or reducing likelihood of contact

Cabinet doors are explosion rated and fitted with explosion vents 
(Fairfield RWP only)

Isolation permits, task-specific JSEA
Licenced electricians on site
Contractor permit system
Test equipment
Site induction
Training: First aid  CPR  Low voltage rescue

LV rescue kit Effective 1 5 5 Medium Y N/A N Active Purchase of 
flame proof 
clothing for 
electricians

Nicole Riley 31/12/19

OH073 Safety Electrical Fairfield RWP site wide -
Switch Room - UPS/batteries
Batteries overall
Also: all Network site locations

Electrocution - whenever power is out, UPS/battery is still 
on
Damaged battery casings cause burns or gases
Risk of battery explosion

Potential for electrocution
Potential for Fatality
Multiple injuries, burns
Contact with chemicals

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017 Part 4.7

4 5 20 Extreme By design - selection of equipment - limited number of 
electrical equipment presenting a risk
Plant design (e.g. cabling, guarding) limiting possible 
contact or reducing likelihood of contact
Third-party servicing the UPS

Barriers fitted around batteries
Use insulated tools
Using sealed maintenance-free batteries (Fairfield RWP and all 
Network site locations)

Isolation permits, task-specific JSEA
UPS serviced regularly (GAMA WO)
Works conducted by licenced electricians
Ventilation

Thick rubber soled shoes/boots Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A

OH074 Safety Electrical Fairfield RWP site wide - Lightning
Also: all Network Site locations

Electrocution - lightning storm electrifying building or 
coming in direct contact
Fire

Potential for electrocution
Potential for Fatality/injury
Multiple injuries, burns

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017 Part 4.7

1 5 5 Medium Restrict exposure in case of electrical storm/inclement 
weather

Lightning arrestors installed on site (dedicated pole and roof of proc. 
building)  - bot h Plant and Network
Devices/tanks are grounded

Lightning protection serviced regularly (GAMA WO) by third party Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A

OH080 Safety Isolations Fairfield RWP site wide - isolation for maintenance purpose (incl. permit)
Also: all Network Site locations

Incorrect drawing, tag numbering (or lack of), equipment 
labelling
Incorrect use of permit, isolation procedure
Inappropriately qualified personnel
Lack of experience
Incomplete JSEA (risk overlooked)
Isolation device failure

Potential for Fatality/injury
Potential for environmental discharge (see env. Risk 
register)

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High By design - some built-in features (eg. switch board 
racks disconnect when they are racked out) are 
already included

Selection of devices (incl. locking features) Use of drawings
Isolation, permit procedure - permit review
Task-specific JSEA
Site induction and training

Effective 1 5 5 Medium Y N/A N Active

OH081 Safety Isolations Network locations (sites owned by others than VW or Jemena/AquaNet) 
isolation for maintenance purpose (incl. permit)

Confusion between permit systems leading to 
mistakes/accidents (VW's permit system must be used 
every time - site owner's permit/isolation system may 
also be required to be used depending on the sites)
Incorrect use of site owner's permit, isolation procedure
Inappropriately qualified personnel
Lack of experience
Isolation device failure

Potential for Fatality/injury
Potential for environmental discharge (see env. Risk 
register)

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High Use VW's permit system regardless and (if required) on top of the 
site owner's systems
Attend isolation/permit training session (if required by the site owner)

Effective 1 5 5 Medium Y N/A N Active

OH090 Safety Flooding Fairfield RWP site wide - Flooding Flooding due to major pipe bursts (incl. bursting disks) or 
major rainfall.
note: the plant is built in a flood plain
Environmental discharge (possible contamination via 
collection of pollutants on site/road) - see env. risk 
register
Contact between fluid and electricity

Potential for drowning and electrocution
Potential for increased slips, trips, fall
Potential for increased pest/vermin/wildlife

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

4 4 16 Extreme By design - plant equipment is elevated, pits are closed (lids) to avoid 
accidental fall, roads are designed to direct water towards the rear 
end of the plant and the stormwater basin.
Stormwater basin is designed to retain stormwater and has built in 
weir. Env. discharges are controlled through valve. 
Landscape is designed to maximise natural drainage through soil
Rain water tanks (x2) to collect rain water
Stormwater drainage throughout site (labelled)
Process building trench to collect spill (pipe burst) and fitted with level 
sensors and sump pump
Pits are fitted with level switches
Weather station installed and feedback to control room

Ongoing inspection and env. inspection (incl. basin and pits)
Maintenance of equipment (incl. level sensors)
Incident response procedure
Housekeeping and chemical segregation (reduce contamination)
(also refer to 'Electrocution' risk category)

Gumboots, wet weather gear in addition to site min. PPE Effective 1 5 5 Medium Y N/A N/A Active N/A N/A N/A N/A

OH091 Safety Flooding All Network Site locations - Flooding Flooding due to major pipe bursts (incl. bursting disks) or 
major rainfall.
Environmental discharge (possible contamination via 
collection of pollutants on site/road)
Contact between fluid and electricity

Potential for drowning and electrocution
Potential for increased slips, trips, fall
Potential for increased pest/vermin/wildlife

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High Stormwater drainage throughout site (labelled)
Drainage to collect spill in buildings (pipe burst) and fitted with level 
sensors and sump pump
Pits are fitted with level switches

Ongoing inspection and env. inspection
Maintenance of equipment (incl. level sensors)
Housekeeping and chemical segregation (reduce contamination)
(also refer to 'Electrocution' risk category)

Gumboots, wet weather gear in addition to site min. PPE Effective 1 5 5 Medium Y N/A N/A Active N/A N/A N/A N/A

OH100 Safety Excavation 
and overhead 
services

Fairfield RWP site wide - Excavation and overhead services Hitting underground or overhead services
Collapse of excavation
Contact with asbestos

Electrocution
Drowning, engulfment
Objects falling from overhead
Pressure (pipe burst)
Asbestos contact / inhalation

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High By design - limited requirement for excavation and 
overhead services. Equipment is largely above ground 
or in channels. 
No pipe/cable bridges are in place on the main 
thoroughfares.

Asbestos found on site prior to construction and remediation was 
conducted. Also, >500mm soil-cap was implemented to reduce chance 
of reaching the possibly asbestos-contaminated soil.
Barricading work area.                                                                                    
Some equipment is underground but access pits are in place to reach 
key equipment (e.g. flow meter, valve, connections, etc)                      

Site Induction and Training
Env. awareness training to all staff
Permit system - Excavation, Confined space entry and working at 
height
Environmental Management Plan (incl. asbestos)
As built drawing consultation before excavation
Change Mgt Procedure to update drawings
Use of reputable contractors
Potholing or hand excavation in high risk areas
Task specific JSEA
Signage/labelling

Site and additional PPE
Effective 1 5 5 Medium Y N/A N/A Active N/A N/A N/A N/A

OH101 Safety Excavation 
and overhead 
services

All Network locations - Excavation and overhead services Hitting underground or overhead services
Collapse of excavation
Contact with asbestos or other unknown contaminants in 
ground (incl. industrial sites)

Electrocution
Drowning, engulfment
Objects falling from overhead
Pressure (pipe burst)
Contact / inhalation of asbestos or other unknown 
contaminants 

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

1 5 5 Medium By design - extremely limited requirement for 
excavation and overhead services at the Network sites Barricading work area.                                                                                                                                                                                                               

Some equipment is underground but access pits are in place to reach 
key equipment (e.g. flow meter, valve, connections, etc)
Pits Drainage pumps

Site Induction and Training
Permit system - Excavation, Confined space entry and working at 
height
Site owned by other than VW or Jemena/AquaNet: Use of site 
owner's permit system (if required)
Use of reputable contractors
Potholing or hand excavation in high risk areas
Task specific JSEA
Signage/labelling

Site and additional PPE Effective 1 5 5 Medium Y N/A N/A Active N/A N/A N/A N/A

OH110 Safety Wildlife, 
vermin, pest

Fairfield RWP site wide - Wildlife, vermin, pest
Also: all Network locations

Contact with Wildlife, vermin, pest
Bites: snake, spider, etc
Stings: wasps, bees, etc
Dogs, pigs

Potential for fatality/injury
Potential for slips, trips, falls (fear/scare)
Potential for biological hazards (vermin)

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

7/2014 - RIVO 
3449781 bee sting

3 5 15 High By design - limited possible wildlife, vermin, pest ingress (doors, 
fences, hatches, vermin screens, etc)
Insects repellent spray available (incl. in Network vehicle)

Site induction
Task specific JSEA
Incident response procedure (i.e. in case of an injury and near miss)
Emergency contact details
Snake bite response poster displayed at Fairfield RWP
WHS meeting - toolbox
Consultation of industry's safety alerts + corporate messages
Fairfield RWP only: Pest control services (numerous baiting stations)
Pest removal organised as required (refer to previous wasp sting 
incident)
Ongoing inspection
First aid training and kits available (incl. in Network vehicle)

Site PPE and additional PPE as required (incl. gloves, masks) Effective 1 5 5 Medium Y N/A N/A Active N/A N/A N/A N/A

OH120 Safety Fire Fairfield RWP site wide - fuels, solvents, paints, gases
Switch Room - Electrical fire; bush fire
Also: all Network site locations, particularly the Rosehill are (nearby the Shell 
site)

Burns, asphyxiation
Contaminants/smoke inhalation 

Potential for fatality/injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High Fairfield RWP only: Automatic A/C fire mode (reduce likelihood of fire 
propagation)
Fire retardant doors (eg. switch room)
Fire retardant foam on cable entries
Fire/smoke detection and alarms in most locations

Store all dangerous goods in appropriate cabinets/containers 
designed for the product. Stored in the dangerous goods store or in 
flame proof cabinet within the workshop. 
Product labelling - site hazardous substances register
No smoking on site.
Fire booster station on site (Fairfield RWP) and fire hydrants 
Fire warden training
Fire extinguishers training
Evacuation drills
Established relationship with local fire dpt

Site PPE is made of cotton
Fire extinguishers (several types for several types of fires) and 
blankets
Fire hoses
Note from the team risk review conducted on 23Feb2016 - 
Violetta Wypych, Robert Petrevski, Bob Maneveski, Alex 
Simon, Dhaval Joshi and Alban Delpey : Fire 
Rescue/evacuation involving Breathing Apparatus are 
considered to be better handled by the emergency services. 
Evacuation is the preferred method

Effective 1 5 5 Medium Y N/A N/A Active

OH130 Safety Working 
conditions

Fairfield RWP and Network locations:
UV or temperature

Sunburn, heat stress, hypothermia
Possible cumulative effect (leading to skin cancer)

Potential for moderate injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 4 12 High By design - plant and facilities are partially under cover Staff awareness (toolbox, WHS meetings, etc) Uniform with long sleeves and long pants to protect against 
sunburn
Uniform with insulated jacket to protect against cold
Sunblock available - hat brim available
Ice vests
UV protective glasses

Effective 1 4 4 Medium Y N/A N/A Active

OH131 Safety Working 
conditions

Fairfield RWP and Network locations: Dust, sand, foreign bodies in eyes Potential for eye injuries due to various environmental 
factors including dust, sand and foreign bodies

Potential for moderate injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 3 9 Medium By design - plant and facilities are partially indoors
Plant and other Network location
Use little or no powdered chemicals, products, etc 
(low exposure)

HVAC - Air filtration - for indoors only Staff awareness (toolbox, meetings, etc)
Preventative Maintenance of HVAC 

Protective glasses part of mandatory PPE
Additional protection (eg. glasses/masks) as required

Effective 2 3 6 Medium Y N/A N/A Active N/A N/A N/A N/A

OH132 Safety Working 
conditions

Fairfield RWP and all other Network locations:
Laboratory works (incl. field testing), sampling
Contact with inlet water possibly containing bacteria/viruses/etc
and other contaminants

Contact with harmful biological material (incl. 
ingestion/inhalation, eyes, skin, etc) and other 
contaminants

Sickness/injury
Contamination of others (family members, etc)

Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High Limited sampling/testing/exposure due to limited need 
for contact
Secondary treated effluent (some treatment level)
Chlorination of the feedwater early in the process 
(reducing likelihood/exposure)

Discreet sampling points and drainage 
No foreign contaminants other than the raw water contaminants and 
chemical dosed
Mostly work in favourable conditions (lab)

Sampling methods, incl. flaming, disinfection of pipework
Staff training and lab competency assessment
Eating/drinking is prohibited in the lab and while performing 
sampling/testing in the field
Wash hands regularly
Disinfectant hand wash available in bathrooms and laboratory

Site PPE and plastic gloves as required
Eyewash stations

Effective 1 5 5 Medium Y N/A N/A Active N/A N/A N/A N/A

OH133 Safety Working 
conditions

Fairfield RWP and all other Network locations:
Staff exhaustion, fatigue, long hours (especially during shutdowns and call out 
periods)

Increased risk of incidents in general, human errors
Increased risk of car accidents on commute/transport 
between Network locations
Increased risk of miscommunication

Potential for fatality/injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High Hire temporary staff to do some of the work or help 
out if required
Staff must live within 1hr of site maximum

Roster ensuring staff rotation - manage resources
Minimum breaks between shifts and during shifts
During shutdown in particular, promote healthy eating and 
appropriate hydration - also organise local accommodation when 
required

Effective 1 5 5 Medium Y N/A N/A Active N/A N/A N/A N/A

OH134 Safety Working 
conditions

Fairfield RWP and all other Network locations:
Lone working

Increased risk of aggravating incident outcomes
Increased risk of human error 
Increased risk of mental health disease when lone 
working is recurring 

Potential for fatality/injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High Where possible, work is done during site's manned 
hours
Fairfield RWP only: most alarm call-ups outside of 
business hours can be addressed and resolved 
remotely (connection to SCADA from home) and don't 
require staff to come to site physically.
Fairfield RWP only: Security patrols are done by a 
Third-party provider 

Remote lone worker monitoring (staff can call up and log in for as 
little as 30 minutes) and associated WI
2nd on-call person
On-call technician carries a mobile phone
Multiple opportunities to meet up with team mates during normal 
operations

Effective 1 5 5 Medium Y N/A N/A Active N/A N/A N/A N/A

OH140 Safety Pressure Fairfield RWP site wide - failure of pipes or fixtures under pressure (compressed 
air, fluid, gas)
Pressure vessels
RO vessels and pipework
Inadequate material selection
Also: all Network locations

Equipment failure (e.g. random fault, fault due to 
corrosion, over-pressurised, etc)
Incorrect operation/usage (incl. incorrect material 
selection)
Exposure to noise affecting hearing

Potential for fatality/injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 5 15 High By design -  Pressure adequate for application only (limited)
Material selection, tank/vessel design following regulations, supplied by 
third parties
Designed controlled pressure release systems to avoid failure (e.g. 
exhaust, PRV, bursting disks)
Software and hardwired interlocks - online monitoring and control - fail 
safe modes

Pipework tested for operating pressure and above
Regular inspections, Maintenance
Pressure vessel inspection and registration with NSW WorkCover 
(yearly)
Experienced Technicians
Task specific JSEA/Permit 

Site PPE as a minimum, additional as required (incl. additional 
glasses, hearing protection)

Effective 1 5 5 Medium Y N/A N Active N/A N/A N/A N/A

OH150 Safety Management 
of 
subcontractor
s

Fairfield RWP site wide - Improper use of the safety and security 
procedures/systems
Also: all Network locations

Potential for breach of safety procedures leading to 
injury/fatality

Risk of fatality/injury Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

4 5 20 Extreme Annual business mgt review - review the contractors 
performance: opportunity to identify non-complying 
contractors, escalate issue and communicate to other 
plant

Locked access (keys required, gates, etc)
Fairfield RWP: CCTV monitoring

Contractor selection
Site induction
Permit and JSEA (task specific)
Supervision of subcontractors on site - possible use of 2way radios 
to stay in contact (Fairfield RWP only)
Team communication related to contractor supervision (use white 
board and team shared calendar)

Effective 1 5 5 Medium Y N/A N/A Active N/A N/A N/A N/A

OH151 Safety Long term 
health risk

Fairfield RWP site wide - activities possibly affecting long-term health (i.e. 
manual handling, noise, contact with chemicals and biological species (virus, 
bacteria, etc), mental health, etc)
Also: all Network sites 

Long-term health impacts. Potential for health impact (ranging from minor to major) Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

4 4 16 Extreme Design - reduce exposure to those activities by 
selection of equipment, plant design, etc

In addition to all other control measures identified in this risk register, 
health surveillance has been implemented (medical test) to regularly 
monitor the staff's health

Effective 2 4 8 Medium Y N/A N Active N/A N/A N/A N/A

OH152 Safety Working 
conditions

Fairfield RWP site wide - activities eg, lifting pit lids, lifting sump pumps,cutting, 
welding, traversing loose ground,   possibly leading to strains , sprain , repetitive 
injury.

Health Impacts Potential for health impact (ranging from minor to major) Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 4 12 High Elimnate repetitive movements by rotating task, 
change method of movement if possible.
Keep hands out of "line of fire" when undertaking work.
Eliminate bare skin by keeping sleeves on PPE rolled 
down and wearing long pants.

Use two persons or a mechanical aid. Traverse site on hard surface paths where possible, limit traverse time 
across gravel etc.
Lubricate pit lid hinges each time opened to maintain least resistance 
for ease of lifting.

Wear correct clothing and gloves giving body maximum support. 
Ensure PPE is not worn and is in good condition.
Select gloves suitale for the task to be undertaken, eg welding, 
cutting protection etc.

Wear PPE of the correct size ansd in good condition. Effective 2 4 8 Medium Y N/A N Active N/A N/A N/A N/A

OH153 Safety Working in 
Hazardous 

Area

Working in proximity of busy roads and traffic Person/equipment hit by a car Accident, injury, death, property damage Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

2 5 10 High - Physical isolation of work areas - Spotter/traffic management training
- Specialist traffic management contractors utilised

- High Vis clothing Neutral 2 5 10 High Y N/A

OH154 Safety Working in 
Hazardous 

Area

Travelling to a designated location on the network Car accident Accident, injury, death, property damage Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

2 5 10 High - Weekly vehicle checks (oil,tyres, etc)
- Servicing regularly through Fleet company

- Driving licence
- Obey Road Rules
- Fatigue management procedures
- Drug & Alcohol Policy

Neutral 2 5 10 High Y N/A Emergency 
management 

plan to be 
developed 

OH155 Safety Working in 
Hazardous 

Area

Not job specific Lone worker Inability to get assistance when an incident occurs Operations 
Manager

Work Health and Safety Act 
2011
Work Health & Safety Regulation 
2017

3 4 12 High - Lone worker procedure in place
- No high risk activities conducted in lone worker situation

Effective 2 2 4 Medium Y N/A

0



E – Extreme risk – detailed action plan required
H – High risk – needs senior management attention
M – Medium risk – specify  management responsibility
L – Low risk – manage by routine procedures

High or Extreme risks must be reported to Senior 
Management and require detailed treatment plans to reduce 
the risk to Low or Medium.

Adapted from Standards Australia Risk Management AS/NZS 4360: 2004



 

  
Appendix C.09 
Management Systems - Water 
Rosehill Network Pty Ltd – WICA Application 
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1. Introduction 
Rosehill Network Pty Ltd (‘Rosehill Network’) holds Network Operator’s Licence number 09_002 
issued under the Water Industry Competition Act 2006 (NSW) (‘WICA’) under which it owns water 
infrastructure that forms part of the Rosehill Recycled Water Scheme (‘Rosehill Scheme’). This 
document, Rosehill Network’s Water Quality Management Plan (‘WQMP’), has been developed to 
satisfy the requirements of the Water Industry Competition (General) Regulation 2008 (NSW). 

1.1 Rosehill Scheme Overview 
The Rosehill Scheme involves: 

• extracting secondary treated effluent from Sydney Water’s Liverpool to Ashfield Pipeline 
(‘LAP’); 

• treating the effluent to produce high quality recycled at the Fairfield Advanced Water 
Treatment Plant (‘Plant’); and 

• transporting recycled water from the Plant, through a distribution network (‘Network’) to 
customers in the Fairfield, Cumberland, and Parramatta local government areas 
(‘Customers’). 

The scope of the Rosehill Scheme is shown in Annexure A. 

The Rosehill Scheme is underpinned by a 20-year Project Agreement between AquaNet Sydney Pty 
Ltd (‘AquaNet’) and Sydney Water and is capable of delivering up to 25 million litres of recycled water 
per day to Customers. 

Under the Project Agreement, AquaNet delivers recycled water to Sydney Water for the sale to its own 
customers (‘Foundation Customers’). Sydney Water has retail contracts with the Foundation 
Customers. Sydney Water supplies up to 32ML/d of treated effluent (according to an effluent 
specification in the Project Agreement) to the Plant from the LAP. AquaNet may sell any water in 
excess of that required to supply the Foundation Customers directly to its own customers (‘Non-
Foundation Customers’). 

AquaNet owns the Plant and has entered into an Operation and Maintenance Agreement with Veolia 
Water Australia Pty Ltd (‘Veolia’ or ‘VWA’) who is responsible for maintaining and operating the Plant. 

Rosehill Network and its sister company, AquaNet, have entered into a Pipelines Agreement whereby 
Rosehill Network constructed and owns the Network. Rosehill Network has entered into an Operation 
and Maintenance Agreement with Veolia who is responsible for maintaining and operating the 
Network. 

Both Rosehill Network and Veolia hold Network Operator Licences under WICA. 

The contractual structure of the Rosehill Scheme is depicted in Annexure B.  

AquaNet and Rosehill Network are both part of the Water Utilities Australia group of companies 
(‘WUA’) and through its various subsidiaries, WUA provides the resources, skills and expertise 
required for AquaNet and Rosehill Network to deliver the Rosehill Scheme. 
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2. Executive Summary 

2.1 Purpose  

This WQMP has been developed for the Rosehill Scheme and is to be read in conjunction with the 
Veolia Document, MAN-3954-4 Operations Management Plan – Rosehill Recycled Water Scheme 
(OMP), which provides an overview of the plant’s Integrated Business Management System (IBMS). 

This WQMP together with OMP address the 12 elements of the framework for the management of 
recycled water quality and use, as detailed in the Australian Guidelines for Water Recycling. 

Throughout both of the documents specific references are provided to relevant procedures, work 
instructions and other documents that all together form the FAWTP Management System. 

Detailed references are provided in the Veolia Document, TEM-3978-1 WICA Requirements 
Reference Table. 

2.2 Expertise in producing and maintaining recycled water quality 

2.2.1 Design, Management and Regulation 

At the commencement of the scheme AquaNet oversaw the RRWS through two major subcontracts 
for the Plant and Network as follows:   

● Plant Agreement: Veolia was responsible for owning, designing, constructing, maintaining and 
operating the Plant under a 20 year (2011) agreement with AquaNet Sydney Pty Ltd 
(AquaNet).  

● Pipelines Agreement: Rosehill Network Pty Limited (Rosehill Network) was responsible for 
owning, designing, constructing, maintaining and operating the Network under a 20 year 
(2011) agreement with AquaNet. 

In 2019 the ownership of AquaNet and Rosehill Network was transferred to Water Utilities Australia 
(WUA), and consequently the scheme management changed, whereby: 

● AquaNetand Rosehill Network, subsidiaries of Water Utilities Australia, wholly owns and is 
responsible for the overall delivery of the RRWS. Rosehill Network holds the WICA Network 
Operator’s Licence number 09_002 for the operation of the RRWN and AquaNet holds the 
WICA Retail Supplier’s Licence 10_01R for the operation of the RRWS.  

● Veolia Water is responsible for the Operation and Maintenance of the Scheme, including both 
the Plant and Network. Veolia holds the WICA Network Operator’s Licence number 09_001 for 
the operation of the Plant. 

Veolia Water is a world leader in water reuse, with over 40 water reuse projects worldwide, recycling 
over 600 megalitres a day, producing high quality treated water. Veolia Water has extensive 
experience in creating alternative water resources that will be used for: 

● Irrigation for agriculture 
● Irrigation of recreational areas, including golf courses and sports fields 
● Toilet flushing 
● Car washing 
● Increasing environmental and river flows  
● Industrial reuse: make up water for boilers & cooling towers, process water, cleaning & 

manufacturing. 

2.2.2 Design & Construction 

AquaNet engaged Parsons Brinkerhoff (PB), a highly experienced water industry design consultant, to 
complete the detailed Network design and associated hydraulic modelling. Highly experienced 
contractors were utilised for construction such as CLM Infrastructure Pty Ltd to install the Network, 
Tasman Tanks to install the reservoirs and KSB to supply the pumps. 
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Veolia Water Australia utilised the resources of Veolia Water Solutions and Technologies, to manage 
the design and construction of the Plant.  

Veolia Water Solutions and Technologies has unique technologies that can treat wastewater, bore 
water, sea water, contaminated water or process water to produce high quality water essential for 
industrial reuse applications. Veolia Water Solutions and Technologies has designed and built water 
recycling plants to meet customers’ site requirements in the oil & gas, mining, power, food & 
beverage, municipal and pharmaceutical market sectors. 

2.2.3 Operation 

Across Australia, Veolia has over 20 long term water operations contracts, involving more than 60 
water and wastewater treatment plants. Veolia has more than 865 employees providing water and 
wastewater services to up to 4 million people in Australia and New Zealand. 

2.2.4 Independent Verifier   

Sydney Water and AquaNet engaged an independent verifier, Kellogg Brown & Root Pty Limited 
(KBR), to ensure that the design and construction of the RRWS was delivered according to the 
specifications that form part of the Project Agreement. 

3. Analysis of the Recycled Water 

3.1 Recycled Water Quality 

3.1.1 Source of Water 

The RRWS sources secondary effluent from the Sydney Water Liverpool to Ashfield Pipeline (LAP) as 
described in the Veolia Document, TEM-3819 FAWTP Source Water Characterisation.  

3.1.2 Recycled Water Quality    

The Plant treats the secondary effluent from the LAP to produce high quality recycled water to meet 
the Recycled Water Specification before it is stored in the recycled water storage tank on the Plant 
site. 

Refer to the Veolia Document, TEM-3898-1 Recycled Water Specification, for the parameters that 
are measured and their targets. The specification also identifies which parameters are monitored on-
line and which parameters are tested in the laboratory. 

On-line parameters are measured on a continuous basis. All other parameters are measured by the 
internal and / or external laboratory on a daily, weekly, or monthly basis as specified in the Veolia 
Document, TEM-3799-4 Laboratory Analysis Schedule. 

The recycled water must meet the target parameters 95% of the time as measured on an annual 
basis. The recycled water must never exceed the limit to trigger product failure. 

3.1.3 End Uses 

The RRWS supplies Recycled Water to industrial, commercial and residential uses as described in the 
Veolia Document, PRO-3820-3 Rosehill Recycled Water Scheme Overview. 

3.1.4 Routes of Exposure 

Routes of exposure include airborne spray from cooling towers, firefighting spray, physical contact 
with water during manufacturing, inadvertent drinking and contact with finished products. 

The routes of exposure for each of these customers have been assessed and are documented in the 
Veolia Document, EXT-3877-1 Customer Exposure Assessment and Health Performance 
Targets. 
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3.1.5 Receiving Environment 

The receiving environments of the RRWS include: 

● Recycled water customer sites and processes 
● The natural environment through irrigation or mains break 
● The Sydney Water sewer system through Plant waste stream 
● Scour points along the Network that are used to drain or flush the Network during an 

emergency or a water quality event. 

Other end points include air valves and reservoir overflows. 

3.2 Recycled Water System 

3.2.1 Key Characteristics 

The RRWS has the following key components and is depicted in the general diagram below: 

● Effluent collection and treatment by Sydney Water and supply to the LAP 
● Effluent extraction at the LAP 
● Plant (including treatment by reverse osmosis, ultrafiltration, chlorination and other processes) 
● Trade waste pumped to the Sydney Water sewerage system 
● Network (consisting of pipes, reservoirs and pump stations) 
● Potable water connection points 
● Customers  

 

A detailed description of the RRWS is provided in the Veolia Document, PRO-3820-3 Rosehill 
Recycled Water Scheme Overview, and shown in the images below. 

 

 

Image 2.1 - RRWS Schematic 
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Image 2.2 - RRWN Schematic 

 

Key Components of the Network include:   

● Pipelines (PVC, PE, Ductile Iron and Stainless Steel).   
● Pump stations (Fairfield & Rosehill).   
● Reservoirs (Fairfield, Woodville & Rosehill).   
● Online Water Quality monitoring units (Fairfield, Woodville and Smithfield).   
● Isolation valves at approximately 1km intervals.   
● Air valves at high points in the pipeline.   
● SCADA monitoring and control system.   
● Communication systems.   
● Potable Water connections.   
● Scours at low points approximately every 1km along the pipeline. 
● Customer meter sets including back flow protection. 

3.2.2 System Analysis 
Screening Level Risk Assessment 

In 2008, in partial fulfilment of the requirements of the 2006 Australian Guidelines for Water Recycling 
(AGWR) a screening-level (microbial) risk assessment (SLRA) was undertaken by Sydney Water to 
quantify potential health risks associated with recycled water for the proposed recycled water uses of 
the RRWS. 

The risk assessment did not identify any human health risks that exceeded the acceptable annual risk 
benchmark of 10-4 (1 additional infection per 10,000 persons per annum), either by the 
gastrointestinal (ingestion) or respiratory (inhalation) route. 

As part of this study a desktop assessment of the required log reductions of microbial pathogens was 
also undertaken. It was found the predicted log reductions based on the proposed design exceeded 
those required in the 2006 Australian Guidelines for Water Recycling for industrial, municipal and fire-
fighting use, in most cases by many orders of magnitude. 
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Values of 14 log reduction were estimated for bacteria (target 5.3), 10.55 log for viruses (target 6.5) 
and greater than 7.25 log reduction for protozoa (target 5.1), ensuring that recycled water was treated 
fit for its intended application in industry and irrigation as well as fire-fighting. 

The SLRA study was undertaken by Dr Michael Storey of Sydney Water, Science and Technology. 

 
Preliminary Risk Assessment and Critical Control Point Identification 

Following the SLRA, a Preliminary Risk Assessment was held on the 19th September 2008. 
Attendees included: 

•  Narelle Berry  – IPART 

•  Jameel Bhana, Lisa Currie, Paul Dixon  – Veolia 

•  Troy Walker, Annalie Roux – Veolia (Western Corridor) 

•  Kim Hardy, Catherine Stokes – Jemena 

•  Richard Shuil, Darren Atkins – Sydney Water 

•  Linda Gyzen – AquaNet 

•  Samson Tam –Veolia Water Solutions and Technologies (VWS) 

A Preliminary Risk Assessment TEM-3830 was developed as an outcome of this workshop. 

As part of the workshop held on 19th September 2008 preliminary Critical Control Points (CCP’s) were 
also identified. 

The preliminary risk assessment and CCP identification were used to engineer controls into the 
RRWS. 

A second series of Risk Assessment and CCP workshops were held in September / October 2010. 
The purpose of these workshops was to confirm the CCP’s within the whole RRWS and to identify 
residuals health and environmental risks that have not been eliminated through Plant design. 

The first of the workshops was to confirm the CCP’s within the scheme.  

Attendees included: 

•  Narelle Berry – IPART 

•  Phil Narezzi, Andrew Richardson, Kate Simpson – Veolia 

•  Charles Edmiston, John McGuinness, Ronald Bean, Melanie Blake - VWS 

•  Arthur McAuley, Rajesh Gobel – Jemena 

•  Colin Thompson – AquaNet 

•  Ron Bouwman– South West Health  

The purpose of the second of the two workshops was to undertake a risk assessment to identify any 
outstanding health and environmental risks. 

Attendees included: 

•  Narelle Berry – IPART 

•  Ron Bouwman - South West Health 

•  Phil Narezzi, Andrew Richardson, Kate Simpson – Veolia 

•  Charles Edmiston, John McGuinness, Ronald Bean, Melanie Blake - VWS 
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•  Rajesh Gobel – Jemena Operations 

•  Colin Thompson – AquaNet 

•  Frank Vidovic – Sydney Water 

Results of the workshops were recorded in the Veolia Document, CRA-VW-ROS-2000-D1 Risk 
Assessment and Confirmation of CCP.  

3.2.3 Review of System Analysis 

The recycled water system analysis will be reviewed annually in conjunction with AquaNet in order to 
identify and incorporate any changes. 

The analysis will also be reviewed following any major scheme expansion or change in end user 
requirements. 

3.3 Recycled Water Quality Data 

3.3.1 Historical Data 

The source water for the RRWS comes from the catchments of Liverpool and Glenfield STPs, which 
form part of the Malabar Wastewater System. The two STPs receive both domestic and industrial 
waste (trade waste). 

The design of the plant was based on the analysis of historical operational data from these two 
catchments. 

3.3.2 Assessment of Data 

The database generated using the historical data of the raw water sources has been supplemented by 
the implementation of an onsite data historian. This historian is linked to the plant SCADA system and 
provides long term storage of plant process data.  

4. Preventative Measures for Water Quality Management 

4.1 Preventative Measures 

4.1.1 Multiple Barrier Approach 

In accordance with the AGWR, the RRWS uses a multiple barrier approach to manage hazards in 
recycled water. Under this approach, a number of sequential processes are used, each of which 
provides a barrier to one or more hazardous parameters. The multiple barrier approach has a number 
of advantages: 

● Reduced performance of one barrier does not result in a total loss of management; 
● It may be possible to temporarily increase the performance of the remaining barriers while 

remedial action is taken to restore function of the faulty barrier; 
● As a combination, multiple barriers produce less variability in performance than single barriers 

(AGWR). 

There are several barriers in the RRWS to ensure that recycled water that does not meet the Quality 
Specification is not supplied to customers. They are: 

● Trade Waste Agreements - Sydney Water effluent collections are covered by trade waste 
agreements (Sydney Water responsibility) 

● Secondary Effluent Feed - Sydney Water treats the effluent to secondary treated effluent 
standard (Sydney Water responsibility) 

● Monitoring of Feed Quality - Effluent is not be allowed into the Plant if the quality falls outside 
the effluent specification (Veolia responsibility) 

● Plant Unit Processes - Unit process barriers within the Plant are such that contaminants are 
removed in order to meet the Quality Specification (Veolia responsibility). Unit process barriers 
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are summarised in Table 4.1 below. Full details are given in Table 4.2.   

 

Table 4‑1  Summary of Unit Process Barriers  

  Ultrafiltration Reverse osmosis Ion exchange Chlorination 

Bacteria      

Viruses     

Parasites       

 

● Quality at Plant Outlet - Recycled water that does not meet the Quality Specification is not 
allowed to transfer from the Plant into the Recycled Water tank. (Veolia responsibility) 

● Network Monitoring - Quality is re-tested as it enters the Network to ensure that it still meets 
the Quality Specification (Veolia Responsibility). Recycled water that does not meet the 
Quality Specification is not delivered to the Customers. (Veolia Responsibility). 

In all cases SCADA systems are used to monitor water quality and alarms are triggered when quality 
parameters are drifting towards the limits. This provides operators with time to take corrective action 
prior to the recycled water falling outside the Quality Specification. 
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Table 4‑2 Summary of CCP Targets and Validation Information Sources, and Expected Performance 
for the FAWTP. 

Critical 
Process 

Hazard 
Controlled 

Virus Bacteria Protozoa Validation Information 
Source 

Expected Performance 

1.SWC 
STP’s 

Virus,  
Bacteria, 
Protozoa 

0 0 0 Awaiting correlation from 
SWC of STP performance vs 
log removals achieved. Will 
not claim credit for log 
removals until data is 
received. 

Raw water quality within 
Table A of contract 
specification. 

2. UF Virus,  
Bacteria, 
Protozoa 

1.5   

 

4 

  

  

 

4 

Memcor studies, GAP 
scheme trail (SA) 

Memcor studies 
Memcor studies 

Target PDT to be set 
based on commissioning 
parameters at a level 
which equates to Bacteria 
/ Protozoa log removal of 
4 across the process. 

3.  RO Virus,  
Bacteria, 
Protozoa 

  

1.1 1.1 1.1 Membrane supplier, Western 
Corridor Scheme 

  

  

Gives 1.1  log credit for 
bacteria, viruses and 
protozoa based on 1.1 log 
reduction in conductivity 

4. pH 
Adjustment 

Suitable pH 
for industry. 
Incorrect pH 
for 
disinfection 

0 0 0 Process modelling software 
Published information on 
disinfectant chlorine vs. pH. 
pH range setpoint from 
contract 

The pH of the recycled 
water contractually must 
be between 6 and 9. The 
target for pH is 6.6-8.5. 

5.Chlorine 
dosing 

Virus,  
Bacteria, 
Protozoa 

4   

 

 

 

4 

  

  

 

 

0 

Published information (GC 
White, 2004) on log 
reduction vs CT*  
 
Residual chlorine setpoint 
set by the Contract. 

Log removal for bacteria 
is 4 log for CT = 50mins. 

 

Residual chlorine setpoint 
target of 1.0mg/L. Limits 
to product failure are 
<0.7mg/L and >5.0mg/L. 

Total 7.6 9.1 5.1     

Required 6.5 5.3 5.1     

*CT = concentration * contact time
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4.1.2 Additional Preventative Measures 

A risk assessment workshop was held in September / October 2010. The purpose of the workshop 
was to confirm the preventive measures and barriers within the plant and to identify any residual 
health and environmental risks that were not eliminated through plant design.  

The first step of the risk assessment process was to identify hazards and their existing controls in 
accordance with the Veolia Document, PRO-263-5 Risk Management Procedure. 

Following identification, the hazard was assessed with existing controls in place. Based on this, a risk 
score was generated which was used to assess the adequacy of existing controls. 

This procedure was undertaken for each process step in the RRWS. 

Results were recorded in the Veolia Document, CRA-VW-ROS-2000-D1 Risk Assessment and 
Confirmation of CCP. 

4.1.3 Document Preventative Measures and Strategies 

The definition of process limits for the process barriers is defined in the Veolia Document, TEM-3836 
HACCP Register. This document details the alarm and alert limits for each barrier and the corrective 
actions to be taken if these limits are reached. 

4.2 Critical Control Points 

4.2.1 Identification of Critical Control Points 

A CCP workshop was held in September / October 2010. The purpose of the workshop was to confirm 
the CCPs within the plant, create critical limits and to develop response plans if these limits are 
breached.  

After completion of the hazard assessment, each treatment step was assessed for its criticality in 
controlling a specific health or other hazard. 

Three types of control points were adopted: 

● Critical Control Points (CCP): process points identified to control water quality health hazards. 
● Critical Operational Points (COP): points identified to control hazards affecting continuity of 

supply. 
● Quality Control Points (QCP): points identified as impacting on the process train but cannot be 

monitored online or monitoring point for final product quality where the control may be to 
dispose of or reprocess non-conforming product. 

CCPs and COPs are managed using the same protocol except for reporting of exceedances.  CCPs 
and COPs monitor and identify failures of the barriers that would result in the residual risk of a hazard 
increasing above the level identified in the risk assessment. 

Each barrier that was identified as a control in the risk assessment was assessed for its criticality in 
controlling the specific hazard. 

A full description of critical control points for the plant is given in document HACCP Register TEM-
3836. 

For more details refer to the Veolia Document, MAN-3941-2 Process Operations Plan – Fairfield 
Recycled Water Plant.  

4.2.2 Establish Mechanisms for Operational Control 

Following the identification of CCPs, alert and alarm levels were developed. 
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The purpose of an alert level is to advise the plant operator that a critical limit is being approached and 
that corrective action needs to be undertaken to ensure that the critical limit is not breached. 
Corrective procedures have been developed for alert levels for each CCP identified. 

The purpose of an alarm level is to advise the plant operator that a critical limit has been reached and 
that corrective actions will immediately be undertaken. Corrective procedures have been developed 
for alarm levels for each CCP identified. These procedures will typically include automatic shutdown of 
plant equipment to minimise the impact of the CCP breach.  

Summary screens on SCADA allow the plant operator to readily review the status and set points of 
CCP alert and alarm limits. 

Details of the critical controls points along with their alert and alarm limits are given in the Veolia 
Document, TEM-3836 HACCP Register. 

5. Verification of Recycled Water Quality 

5.1 Recycled Water Quality Monitoring 

5.1.1 Characteristics to be monitored 

The characteristics to be monitored throughout the Plant have been identified and defined by several 
documents and studies. These include: 

● Project Agreement 
● O&M Agreement 
● Water Quality Risk Assessment 
● HACCP analysis 

5.1.2 Operational plan 
Based on the requirements of the documents listed in Section 4.1.1 an overarching Veolia Document 
has been developed, MAN-3941-2 Process Operations Plan – Fairfield Recycled Water Plant. 

The Veolia Document, TEM-3799-4 Laboratory Analysis Schedule, details the location and 
frequency of sampling to be undertaken on site. The Process Operations Plan also details how 
analysis results will be managed to ensure that it is representative and reliable. 

IPART will be notified in the event of any significant changes being made to this sampling plan. 

5.1.3 Documentation and training 
A number of procedures and work instructions have been developed to support the implementation of 
the Process Operations Plan, and to ensure consistency in sampling and reporting. 

All VWA Operators have been trained in these procedures. 

5.2 Recycled Water Users 

5.2.1 Enquiry and Response for Customers 

Customer enquiries are handled in accordance with the Veolia Document, PRO-3915-3 Stakeholder 
Engagement and Evaluation Procedure. 

Veolia customer complaints are handled in accordance with the Veolia Document, PRO-3916-2 
Handling Complaints Procedure. 
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5.2.2 Customer Satisfaction and Communication 
A quarterly report covering water quality is provided to Customers. Customer participation in the 
RRWS is optional. The RRWS is dependent on Customers continuing to use Recycled Water as the 
sole source of revenue for the Scheme. 

Regular communication with Customers is undertaken by AquaNet in accordance with the agreed 
terms of the recycled water supply agreement. 

Any feedback from individual Customers is considered seriously by Veolia and AquaNet and 
improvements implemented to the extent that they are commercially viable and fit in with requirements 
of the other Customers. 

5.3 Recycled Water Quality Reporting 
Internal and External Reporting takes place on a regular basis in accordance with the Veolia 
Document, PRO-3816-2 Internal and External Reporting Procedure. 

6. Validation, Research and Development 

6.1 Validation Processes 

Validation of the Fairfield Advanced Water Treatment Plant was undertaken in accordance with the 
Veolia Document, PL-FAI-20-2924-1 Validation Plan for Rosehill Recycled Water Treatment Plant. 

The objective of the validation was to ensure that hazards originally identified by the HACCP team 
were complete and correct and that they were being effectively controlled under the proposed HACCP 
plan. 

The following HACCP principles were validated:  

Hazard Analysis Validate that all major risks have been identified 

Validate that the risks have been correctly rated and ranked 

Validate the efficiency of the process barriers as control measures 

Identification of Control 
Points 

Validate that there are CCPs for all significant hazards 

Validate that the CCPs are at appropriate stages of the process 

Critical limits Validate that the critical limits control the hazards 

Monitoring of Control 
Points 

Validate that the monitoring system will ensure that the control measure at 
the CCP is efficient 

Corrective Actions Validate that the Corrective Action procedures will prevent non-
conforming water from reaching the consumer. 

 

6.2 Change in Conditions and New Equipment 
Processes are revalidated when changes to conditions, process equipment or operating protocol 
occur in accordance with the Veolia Document, PRO-3807-1 NSW Water – Change Management 
Procedure. 

In the event of significant changes, a new process validation plan will need to be developed if it has 
any effect on the integrity and reliability of the process. 
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6.3 Design of equipment 
Validation of the Fairfield Advanced Water Treatment Plant was undertaken in accordance with the 
Veolia Document, PL-FAI-20-2924-1 Validation Plan for Rosehill Recycled Water Treatment Plant. 

6.3.1 Validation of Equipment and Infrastructure 

This procedure outlines a 4 step approach to the validation of new equipment and infrastructure: 

1.    Desktop Validation 

The FAWTP process was validated at the desk top level to quantify its ability to achieve the required 
water quality objectives. 

2.    Validation of the Process by Pilot Plant Testing 

A pilot plant representative of the Fairfield Advanced Water Treatment Plant was built prior to the plant 
design and construction to validate the choice of process technologies. 

The pilot plant studies allowed confirmation that the FAWTP process could achieve the required 
recycled water quality based on the design basis feed effluent quality. 

3.    Validation of the Process Efficiency from the Literature 

Further supporting the pilot plant results, sources of information available from literature and 
manufacturers were compiled in order to validate the efficiency of each treatment barrier and CCP at 
the FAWTP. This information will be submitted to the Validation team during the validation workshop 
for review. 

4.    Design Review 

The FAWTP design was also reviewed by an independent reviewer with experience in water 
treatment. The consulting company selected for the independent review was KBR. 

6.3.2 Validation of Process 

The validation of the efficiency of the barriers for the FAWTP was undertaken using a two part 
process: 

1.    Process Proving 

The first part consisted of the individual Process Unit Proving Tests which was conducted during the 
commissioning phase of the FAWTP during April to June 2011. 

The Process proving was conducted between 14 August and 25 August 2011. During the performance 
trial, the plant was required to operate under normal operating conditions to produce 20 ML/d or a 
lower pro-rata volume if insufficient feed was available to the plant to produce 20 ML/d. The 
performance trial was scheduled to take place over 10 consecutive days. 

The Product water quality was monitored during these periods to validate the efficiency of the process 
steps to remove satisfactorily contaminants and hazards identified in the risk assessment. 

2.    Validation Workshop 

A validation workshop was held on Wednesday 14 September 2011 at the FAWTP and was facilitated 
by the AWTP plant manager, Andrew Richardson. The purpose of the workshop was to review the 
HACCP process and to validate the effectiveness of the HACCP system in place. 

The members of the validation team were Anne Caillon (Design and Construction Process Engineer), 
Kate Simpson (Operations Process Engineer), Andrew Richardson (Operations Manager), Colin 
Thompson (AquaNet Representative), Paul Cousins (Design and Construction Control Systems 
Engineer), and Troy Walker (Technical Manager). 

After the workshop, it was concluded that: 
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● All major risks to human health and/or the environment posed by the recycled water have 
been identified, rated and ranked and that control measures have been put in place to control 
these. 

● A system of critical control points has been put in place to control recycled water quality and 
ensure that it is of a quality that does not pose a hazard to human health and/or the 
environment. 

● The critical limits selected are appropriate to the hazards and will ensure control of recycled 
water quality. 

● The plant, operating normally, will not breach the critical limits, as demonstrated during the 
plant performance trial. 

● Systems are in place to ensure that if the plant operating conditions approach the critical 
limits, automated corrective actions will take place to ensure that no water produced with any 
critical limit breached will reach the recycled water network. 

6.4 Investigation studies and research monitoring 

Following commissioning of the plant, process data from the SCADA is being recorded to a plant 
historian database. 

This data is analysed to identify any emerging trends, and to develop improved operating protocols to 
treat the LAP secondary effluent.   

A dedicated process engineer is a member of the plant team. A key part of that role is process 
optimisation based on process data review. The site process engineer is supported by the Engineering 
department at VWA’s corporate offices in Pyrmont and more broadly by the extensive technical 
knowledge of recycling available within VWA and in Veolia Water worldwide. 

VWA implements a variety of knowledge transfer techniques to ensure that the staff at each of its 
operations can benefit from pertinent knowledge from other sites and from research and development 
projects. In 2010, for example, a “lessons learned” workshop in water recycling was conducted at the 
Bundamba Advanced Water Treatment Plant in Brisbane, gathering technical staff from eight reuse 
and membrane plants to share lessons in water recycling. 

Technical staff from Veolia’s operations worldwide also frequently visit Australia and present technical 
information from other sites. Technical information sharing is also available through an on-line 
knowledge transfer network. 

Veolia Water also has an extensive research and development program worldwide, with Australia 
being a key hub for research in recycling and membrane processes. This includes the co-funding of a 
Chair of Water Recycling at the University of Queensland. 

7. Operator, Contractor and User Awareness 

7.1 Recycled Water Quality Awareness 

7.1.1 Operator and Contractor Awareness 
Base level process and operations training provides new operators with a minimum level of training 
required to understand and operate the Fairfield plant. 

All contractors are required to undertake a site specific induction providing awareness and outlining 
the requirements for water quality. The contractors are engaged with the Fairfield site in accordance 
with the Veolia Document, MAN-3954-4 Operations Management Plan – Rosehill Recycled Water 
Scheme. 

7.1.2 End User Awareness 
Sydney Water conducted a training and awareness forum for foundation customers in September 
2010. The forum included Jemena, Veolia Water and specialists in implementation of recycled water 
guidelines. 
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AquaNet also held a breakfast for potential customers that included a detailed description of the 
RRWS, and overview of the recycled water treatment process and case studies from the foundation 
customers. 

Further one on one enquiry and response meetings were conducted between AquaNet and potential 
customers during the process of negotiating recycled water supply agreements. 

During the process of finalising the recycled water supply agreements, customers were provided with 
the following information: 

● Recycled water quality specification, 
● Approved end uses list and 
● RO Water Briefing paper (technical paper on RO recycled water), it’s uses and precautions 

needed in relation to materials being used. 

7.2 User Consultation Strategy 
AquaNet, ensures that customers are actively involved in water quality issues through the initial water 
quality education process that forms part of the recycled water supply agreement negotiation process 
and through the regular quarterly reporting that forms part of the recycled water supply agreements. 

Individual customers have limited ability to influence a change in the Quality Specification, however 
constructive suggestions are taken on board and all customers will be consulted before any proposed 
change to the Quality Specification by the RRWS proponents. Customers confirmed agreement with 
the Quality Specification and the terms of supply through execution of their recycled water supply 
agreement. 

Ongoing communication with customers is in accordance with Communication Protocol that forms part 
of the recycled water supply agreements and in accordance with the Veolia Document, PRO-3915-3 
Stakeholder Engagement and Evaluation Procedure. 

7.3 Promotion of Benefits of Recycled Water Use 
The RRWS is an innovative project in which both Aquanet and Veolia are actively marketing in public 
forums, seminars, and through brochures and company websites. Any opportunity to promote the 
RRWS is welcomed by Aquanet and Veolia. 

Listing of the benefits of recycled water use forms part of all promotional opportunities. 

7.4 Unintended Use 
All recycled water equipment in the RRWS and on customer sites is clearly and permanently labelled 
with safety signs that follow the current version of the Safety Signs for the Occupational Environment 
standard AS/NZS 1319. 

Recycled water pipe work has colour coding that conforms to the guidelines for recycled water in the 
NSW Code of Practice for Plumbing and Drainage 2006. Signs advising of the use of recycled water 
on site and induction training help prevent unauthorised use. These measures ensure that customer 
employees, site visitors and other stakeholders are aware that the recycled water is ‘not for drinking’. 

7.5 Unauthorised Uses 
The recycled water supply agreements clearly state authorised specific end uses for each customer. It 
is a condition of the agreements that customers take responsibility for ensuring that: 

● They restrict recycled water use to these specific uses 
● Take the backflow and cross connection precautions as defined by the Water Supply Code of 

Australia (WSA). 
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Unintended and unauthorised end uses are most likely to be as a result of accidental cross connection 
of the Network or Customer recycled water systems with the potable water network. This risk is 
mitigated through measures such as 

● Dial Before You Dig (DBYD) providing advice to workers working in the vicinity of the Network 
● Customer site inductions and signs at the entrance to Customer Sites informing visitors 

(including plumbers) that recycled water is in use 
● A requirement in the recycled water supply agreements for installation of recycled water 

systems by customers to comply with the NSW Plumbing and Drainage code 

Licensed plumbers are used for all new connections to ensure that cross contamination does not 
occur in the Network.  

8. Terms and Definitions 

Term Definition 

Consequence The outcome of an event expressed qualitatively or quantitatively, being a loss, injury, 
disadvantage or gain. There may be a range of possible outcomes associated with an event.  

Codes Mandatory industry codes, and voluntary industry codes with which the organisation 
chooses to comply. 

Compliance Ensuring that the requirements of laws, regulations, industry codes and organisational 
standards are met. 

Organisational 
standards 

Any code of ethics, codes of conduct, good practices and charters that an organisation may 
deem to be appropriate standards for its day-to-day operations. 

Project The complete project. 

Hazard A source of potential harm or a situation with a potential to cause loss. 

Likelihood A qualitative description of probability or frequency 

Risk The chance of something happening that will have an impact upon objectives. It is 
measured in terms of consequence and likelihood. 

Risk assessment The overall process of risk analysis and risk evaluation 

Risk management The culture, processes and structures that are directed towards the effective management 
of potential opportunities and adverse effects. 

    
9. Veolia Reference Documents 

Document Code/ 
Reference 

Document Name  

TEM-3978 WICA Requirements Reference Table 

PRO-3819 FRWP Source Water Characterisation 

TEM-3899 Feed Water Specification 

TEM-3898 Recycled Water Specification 
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TEM-3799 Laboratory Analysis Schedule 

PRO-3820 Rosehill Scheme Overview 

TEM-3830 Preliminary Risk Assessment and Critical Control Point Identification 

MAN-3954 Operations Management Plan 

PRO-263 Risk Management 

TEM-3836 HACCP Register 

MAN-3941 Process Operations 

MAN-3935 I & E Management Manual 

PRO-3915 Stakeholder Engagement and Evaluation 

PRO-3916 Handling Complaints  

PRO-3816 Internal and External Reporting 

MAN-3813 Validation 

PRO-3817 Change Management 
 

10. Abbreviations 

AGWR Australian Guidelines for Water Recycling 

AquaNet AquaNet Sydney Pty Ltd 

FAWTP Fairfield Advanced Water Treatment Plant 

HACCP Hazard analysis and critical control point 

IBMS Integrated Business Management System 

LAP Liverpool to Ashfield Pipeline 

PLC Programmable logic controller 

RO Reverse osmosis 

Rosehill Network Rosehill Network Pty Ltd 

RRWS Rosehill Recycled Water Scheme 

RRWN Rosehill Recycled Water Network 

SCADA Supervisory Control and Data Acquisition system 

SLRA Screening Level Risk Assessment 

STP Sewerage Treatment Plant 

SWC Sydney Water Corporation 

VWA Veolia Water Australia 

VWS Veolia Water Technologies and Solutions 
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Annexure A – Overview of the Rosehill Scheme 
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Annexure B – Rosehill Scheme Contractual Framework 
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1. Introduction 

Rosehill Network Pty Ltd (‘Rosehill Network’) holds Network Operator’s Licence number 09_002 
issued under the Water Industry Competition Act 2006 (NSW) (‘WICA’) under which it owns water 
infrastructure that forms part of the Rosehill Recycled Water Scheme (‘Rosehill Scheme’). This 
document, Rosehill Network’s Infrastructure Operating Plan, has been developed to satisfy the 
requirements of the Water Industry Competition (General) Regulation 2008 (NSW). 

1.1 Rosehill Scheme Overview 

The Rosehill Scheme involves: 

• extracting secondary treated effluent from Sydney Water’s Liverpool to Ashfield Pipeline 
(‘LAP’); 

• treating the effluent to produce high quality recycled at the Fairfield Advanced Water 
Treatment Plant (‘Plant’); and 

• transporting recycled water from the Plant, through a distribution network (‘Network’) to 
customers in the Fairfield, Cumberland, and Parramatta local government areas 
(‘Customers’). 

The scope of the Rosehill Scheme is shown in Annexure A. 

The Rosehill Scheme is underpinned by a 20-year Project Agreement between AquaNet Sydney Pty 
Ltd (‘AquaNet’) and Sydney Water and is capable of delivering up to 25 million litres of recycled water 
per day to Customers. 

Under the Project Agreement, AquaNet delivers recycled water to Sydney Water for the sale to its own 
customers (‘Foundation Customers’). Sydney Water has retail contracts with the Foundation 
Customers. Sydney Water supplies up to 32ML/d of treated effluent (according to an effluent 
specification in the Project Agreement) to the Plant from the LAP. AquaNet may sell any water in 
excess of that required to supply the Foundation Customers directly to its own customers (‘Non-
Foundation Customers’). 

AquaNet owns the Plant and has entered into an Operation and Maintenance Agreement with Veolia 
Water Australia Pty Ltd (‘Veolia’ or ‘VWA’) who is responsible for maintaining and operating the Plant. 

Rosehill Network and its sister company, AquaNet, have entered into a Pipelines Agreement whereby 
Rosehill Network constructed and owns the Network. Rosehill Network has entered into an Operation 
and Maintenance Agreement with Veolia who is responsible for maintaining and operating the 
Network. 

Both Rosehill Network and Veolia hold Network Operator Licences under WICA. 

The contractual structure of the Rosehill Scheme is depicted in Annexure B.  

AquaNet and Rosehill Network are both part of the Water Utilities Australia group of companies 
(‘WUA’) and through its various subsidiaries, WUA provides the resources, skills and expertise 
required for AquaNet and Rosehill Network to deliver the Rosehill Scheme. 

2. Executive Summary 

This plan explains how Veolia manage the infrastructure assets to best satisfy the contractual and 
relevant regulatory requirements for the Rosehill Scheme.  

This plan complements Rosehill Network’s Water Quality Management Plan as well as the VWA 
Infrastructure Operating Plan for the Plant and the VWA Water Quality Management Plan for the Plant 
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by providing details regarding all key asset management activities. The plan is further supported by 
the Veolia Document, MAN-3954 Operations Management Plan – Rosehill Recycled Water 
Scheme, which provides an overview of the way Veolia addresses the requirements for Quality, 
Safety, Environment, Asset and Risk Management as required by the Veolia Business Management 
Manual and relevant standards. 

The key features of Veolia’s Asset Management Plan are: 

● Establishment of an advanced Asset Management System with the potential to be linked 
to the SCADA system to ensure accurate and appropriate data capture from day one. 

● Early and rigorous attention paid by the Asset Management team to develop a 
comprehensive maintenance program. 

● Integration of condition monitoring, renewal and whole of life cost planning processes to 
promote high availability and durability of assets. 

● A focus on providing a competent, well trained and well supported operations team, with 
a view to establishing an ‘asset management culture’ on the RRWS. 

● Development of effective maintenance and renewal schedules with an emphasis on 
condition monitoring to minimise risks. 

● Implementation of special information systems to manage UF and RO membranes, as 
well as capital renewal.  

● Selective use of RCM through the operations phase to address reliability issues. 

3. Abbreviations 

The following abbreviations are used in this Plan: 

 
AquaNet AquaNet Sydney Pty Ltd 

CIP Clean in Place 

CMMS Computerised Maintenance Management System 

EIS Environmental Impact Statement 

Fairfield AWTP Fairfield Advance Water Treatment Plant 

FARWP Fairfield Advanced Recycled Water Plant 

FMEA Failure Mode and Effects Analysis 

VAMS Veolia Asset Management System 

IBMS Integrated Business Management System 

KPI Key Performance Indicator 

LOS Level of Service 
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MTBF Mean Time Between Failure 

O&M Operations and Maintenance 

OH&S Occupational Health and Safety 

PLANT The Fairfield Recycled Water Plant 

PM Preventative Maintenance 

RCA Root Cause Analysis 

RCM Reliability Centred Maintenance 

RO Reverse Osmosis 

Rosehill Network Rosehill Network Pty Ltd 

RRWS Rosehill Recycled Water Scheme 

SCADA Supervisory Control and Data Acquisition 

UF Ultrafiltration 

VWA Veolia Water Australia 

 

4. Introduction 

4.1 Context 

This Infrastructure Operating Plan has been prepared as an outline plan in order to assist with the 
management of assets at Fairfield AWTP.  

4.2 Scope 

The Infrastructure Operating Plan has been developed to provide the following information: 

● An overview of the asset management strategy and how the Infrastructure Operating 
Plan is developed in accordance with this; 

● Descriptions of the staff organisational structure and processes to be put in place to 
implement the asset management aspects of the Water Quality Plans and monitor 
compliance with all requirements; 

● Explanation of the process for developing, reviewing and updating the maintenance 
program. 

● An outline of the asset management information systems to be used; 

● Details of how preventative, corrective and breakdown maintenance is to be conducted 
on site; 

● An overview of the process and value of assessing criticality for all assets; 

● An overview of the process for performing condition and risk assessment and how this 
information is used for future planning; 
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● An outline of the capital investment strategy and the processes involved in making 
decisions regarding asset refurbishment and replacement; 

● Details of the asset renewal program, which consists of major periodic maintenance 
items, including overhauls and replacement; and 

● A summary of how RO and UF membranes are to be managed. 

 
4.3 Objectives  

The Infrastructure Operating Plan is designed to ensure that the Rosehill Scheme assets are 
managed to the principles of Veolia’s Asset Management Strategy. This strategy is an integrated and 
flexible approach, encompassing whole of life cycle costs. 

The primary objectives of the Infrastructure Operating Plan are to enable the physical assets of the 
scheme to be maintained, repaired, rehabilitated and replaced in such a way as to ensure the 
following outcomes: 

● No drop in level of service delivered over the duration of the contract. 

● Optimum equipment performance, reliability and availability. 

● Minimum total cost of ownership of each asset over its life cycle. 

● Minimum business risks to all stakeholders. 

● Compliance with all statutory and contractual requirements. 

 
5. Asset Management Strategy 

5.1 Strategy overview 

Veolia’s strategy for asset management uses an integrated approach which considers all aspects of 
the asset’s life cycle including safety, operational performance, levels of service, contractual 
requirements, maintenance requirements and the asset’s whole of life costs. 

A flexible approach accommodates the continuing change in external factors associated with 
economic influences, customer expectations and business needs. Veolia’s strategy enables ready 
reassessment and reiteration of inputs and outputs via periodic reviews and appraisals of all areas 
contained in an asset’s life cycle. 

Veolia’s asset management strategy and is designed to: 

● Reflect industry best practice. 

● Produce an integrated structure that supports all the activities of the business. 

● Ensure that the owner, operator and customers are not exposed to undue risk. 

● Ensure sustainability of the environment. 

● Create an objective, transparent management tool for monitoring asset performance 
against the relevant statutory obligations, policies, standards, levels of service and 
operational targets, and for reporting to authorities, customers and community. 
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● Minimise the cost of the managed assets over their useful life by balancing investment 
needs within economic and operational guidelines to ensure maximum efficiency in terms 
of capital investment and operational costs. 

● Ensure that the Plant maintains the minimum flows for which it was designed. 

● To manage and operate the Plant as an efficient business enterprise, it is essential to 
maintain the quality and performance of the assets at their optimum level. Detailed in this 
Infrastructure Operating Plan is the processes, which provide: 

- An effective mechanism for compiling a comprehensive asset register of all 
plant assets linked with quality, physical parameters, condition, criticality and 
performance of the assets.  

- Procedures for determining and recording asset condition and criticality; 

- Evaluating whole of life options; 

- Techniques for determining asset short- and long-term investment priorities 
and balance against the availability of funds; and 

- A program for asset management, maintenance, upgrading and replacement 
of assets that can cater for dynamic conditions. 

 
5.2 Planning Framework 

Veolia utilises an integrated approach to asset management planning which considers the impact of all 
internal and external influences on the systems assets – technical, financial, social, political and 
economic. 

Veolia establishes maintenance regimes, maintenance standards, operating procedures and 
investment and replacement strategies that are linked to ensure ongoing service delivery in the most 
cost effective manner. 

The asset management planning process consists of an annual review and refinement to allow for 
changing internal and external factors such as: 

● The asset management principles, strategy and objectives of the asset owner; 

● Industry-wide guidelines and standards for assessment management (including the 
International Infrastructure Management Manual) 

● Environmental legislation; 

● Funding and investment priority philosophies; 

● Occupational health and safety regulations; 

● Changing technology; 

● Industrial relations legislation; and 

● Community expectations. 
 

The asset management framework that is to be used for developing and revising the integrated Asset 
Management Plan is shown in the following table: 
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Step Details 

Step 1 Define Performance 
Criteria and Service 
Levels 

These are defined using contract requirements and KPIs, 
EIS requirements, Licence Requirements, Environmental 
Plan and statutory obligations and performance standards. 

Step 2 Establish Policies and 
Procedures 

The policies and procedures required to deliver Veolia’s 
asset management strategy reside in the Operations  
Management Plan (On Tap). 

Step 3 Define Asset Register 
and Data Standard 

The Plant’s assets are defined and categorised into specific 
areas and asset types using an asset register and data 
standard. The asset register is created and maintained in 
Veolia’s Computerised Maintenance Management System 
(CMMS) software. 

Step 4 Define Maintenance 
Requirements 

Maintenance requirements for assets are determined and 
managed in Veolia’s CMMS. Preventative maintenance 
implemented based on manufacturers recommendations 
and asset condition and risk assessment. 

Step 5 Asset Condition Grading 
and Assessment 

Assets have regular condition assessments conducted with 
defined standards and policies. An overall asset 
assessment is performed to identify any areas of potential 
concern. 

Step 6 Analysis and Review of 
Asset Assessment 

From the information collected in Step 5, an asset 
assessment identifies any shortfalls in asset condition and 
performance. A decision is then made either to continue 
to maintain or renew assets. Assets may be operated to 
failure based on whole of life costing evaluation options. 

Step 7 Review Maintenance 
Requirements 

Based on decisions made in Step 6, the options to increase 
or decrease maintenance expenditure is determined, 
reviewed and evaluated. 

Step 8 Asset Replacement 
Program 

Based on the assessments made in Step 6, the options 
available for asset replacement or refurbishment can be 
determined, reviewed and evaluated. 

Step 9 Review / Revise 
Investment Needs 

To assess the implications of changing inputs, business 
parameters, outputs, standards and targets, the results of 
outputs and total expenditure needs will be reviewed. 

 

6. Asset Management Organisation 

6.1 Veolia Staffing Structure and Responsibilities 

An organisational structure showing key Veolia positions relevant to asset management is shown in 
Annexure C. 

The asset management responsibilities of the key site-based staff are as follows: 

● Operations Manager – Jointly review and approve the O&M Plan. 
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● Level 6 Operator – Key site point of contact for all maintenance issues. Organise material 
resources and supervise operator-maintainers, electrical and mechanical tradesmen and 
subcontractors engaged in corrective maintenance and technical or vendor specific 
preventative maintenance activities. Manage the supply and transfer of spare parts and 
other and other inventory to and from the onsite store. 
Responsible for maintenance program planning. Develop and coordinate major 
preventative maintenance activities, including condition monitoring. Maintain the asset 
register. Develop the maintenance strategy and asset replacement program. Manage 
client reports and communications. 

 
The asset management responsibilities of the key members of Veolia’s asset management team, 
based in the Veolia Water Australia head office, are as follows: 

● Corporate Asset Manager – Manage the provision of IT systems and engineering 
services support to enable assets to be managed in accordance with the asset 
management requirements of the O&M Plan, the asset renewal program, and the 
reporting requirements of The Client.  

● Asset Performance Engineer– Assist in data collection and CMMS establishment 
activities and perform systems administration for VAMS. Facilitate workshops and provide 
technical and systems support for RCM. 

● Jointly review and implement the asset management component of the O&M Plan. 
Oversee development of the maintenance plan to align with best practice for Plant 
operations and maintenance. Review all aspects of the asset management framework, 
including the maintenance strategy and asset replacement program. 

● Assist in the development of the asset renewal program, as well as ongoing monitoring 
and reporting. Track performance of asset renewals and provide IT support for the capital 
planning system. 

● Asset Project Engineer– Conduct serviceability and reliability investigations. Provide 
engineering and project management assistance for major asset renewal and 
improvement projects.  
Provide engineering support to plant staff. Perform analysis of CMMS and carry out root-
cause-analysis (RCA) and reliability investigations as required. Ensure that information is 
appropriately captured and stored in the Computerised Maintenance Management 
System (CMMS) VAMS, and monitor and report on Plant asset management 
performance. 

● Electrical / Controls Engineer – Administer, develop and arrange for training for the site 
SCADA system. Provide project management and engineering assistance for key 
electrical and controls projects. 

 
6.2 Labour Resourcing   

To achieve the maintenance objectives of the Plant, the following staff are allocated: 

● Veolia operator-maintainers – in addition to operating the Scheme, Five (5) operators 
carry out routine asset maintenance. The following tradespeople are available on 
dayshift to carry out preventive and breakdown maintenance tasks: 
 - instrument technicians, electrical and mechanical fitters. 

● Network Coordinator - available to coordinate and carry out operations and works on 
the Network. 
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● General subcontractors – resourcing requirements vary depending on the work 
scheduled, but subcontractor tradesmen are engaged on an ad-hoc basis to carry out 
basic maintenance routines (as required). 

● Specialist subcontractors – separate commercial agreements are established for the 
carrying out of specialist maintenance activities such as servicing of chemical 
instrumentation, large pump systems, lifting equipment etc. 

 

Key service suppliers, including subcontractors, were identified during the procurement phase of the 
project. A continuing review process is to take place to ensure that service and supply is optimised. 

6.3 Equipment Resourcing 

The following facilities are available including, mobile plant and equipment to ensure maintenance at 
the plant is properly carried out: 

● Maintenance workshop  

● Electrical workshop 

● Spares storeroom 

● Workshop gantry  

● Workshop storage for consumables and tools 

● Workshop bench tools (bench grinder, drill etc.) 

● Workshop welding bay and equipment 

● Operator vehicles (utilities etc.) 

● Operator laptops  

● Tools (mechanical fitting, electrical etc.) 

● Instrument calibration equipment 

● Condition monitoring equipment (Non-contact thermometer etc.) 

● Lifting equipment (block and tackle etc.) 

● Access equipment (ladders, davits etc.) 

● PPE and safety equipment (gas detectors, chemical suits, masks etc.) 
 

Equipment required for major overhauls/repairs or specialised maintenance is generally provided by 
service contractors. 

6.4 Culture and Training 

In line with the Veolia Document, POL-7-3 Learning and Development Policy, Veolia fosters an 
‘asset management culture’ through communication, leadership and training. Culture is a key element 
that ensures that the objectives of the O&M Plan are realised. Veolia facilitates this by first appointing 
highly motivated, skilled and experienced staff to key positions. In addition, the following support is 
provided: 

● General systems training of all staff to enable them to: 
- use the CMMS system to manage assets, maintenance activities, condition 
assessment and spare parts. 
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- understand the specific CMMS data collection and reporting needs of asset 
management, and how this is used by the business to reduce risk, generate 
efficiencies and savings, and improve performance. 

● Specialised asset management staff are available to assist key staff to enable them 
to: 
- perform criticality analysis of assets and condition grading and use this information 
to manage risk and prioritise renewals 
- perform ‘whole of life’ analysis to understand and justify capital projects involving 
renewal or modifications  
- use and analyse the results of condition monitoring technologies and analysis 
techniques (such as vibration, oil analysis and thermography) to promote ‘predictive’ 
maintenance. 
- perform root-cause-analysis to fault-find complex or repeated failures. 

● Communication and involvement of key staff in asset management developments 
within the company through: 
- regular site-based meetings with the asset management staff; 
- attendance at periodic maintenance and CMMS user-group conferences; 
- participation in workshops to plan specific asset management improvements; 
- dissemination of maintenance systems updates via electronic means 

 

In accordance with the Veolia Document, PRO-15-1 Contractor Management Procedure, Veolia use 
its Contractor Management System to ensure that all subcontractors who carry out maintenance 
activities are suitably qualified and trained and have appropriate insurances.  

Similarly, Veolia staff who carry out maintenance are to have a suitable trade and/or other 
qualifications and must be aware of all appropriate legislation and standards. In this way, the Plant 
Operator will ensure that all activities are performed in a safe and competent manner.  

6.5 Policies and Procedures 

The policies and procedures required to implement the asset management strategy form part of 
Veolia’s Integrated Business Management System. The system’s documentation is stored within the 
BMS system and is controlled and maintained in accordance with the Veolia Document, PRO-129 
Documented Information Procedure. 

The integrated management system is used to manage all aspects of the operation and maintenance 
of the Rosehill Recycled Water Scheme. This includes the following Veolia Documents: 

● STA-311-2 Asset Management Strategy  

● PRO-3825-2 CMMS Operations and Maintenance Procedure 

● PRO-3826-2 Conducting Preventative Maintenance Procedure 

● PRO-3827-2 Conducting Breakdown Maintenance Procedure 

● PRO-3821-2 Membrane Maintenance and Replacement Procedure 

● PRO-327-1 Criticality and Condition Grading Procedure 

● PRO-3822-2 Asset Condition and Risk Assessment Procedure 

● PRO-326-1 Developing and Maintaining an Asset Replacement Plan Procedure  

● PRO-3828-2 Spares Parts Management Procedure 

● POL-12-2 Asset Management Policy  
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● PRO-3829-2 Asset Reporting and Analysis of Maintenance Procedure 

● TEM-38-1 VAMS Static Data Recording Procedure 

● PRO-331-2 Asset Location Numbering and Data Procedure 
 

A complete list of Veolia documents pertaining to the Rosehill Recycled Water Scheme (RRWS) can 
be generated at any time from the BMS. Reports can show complete listings of recently updated 
documents. 

6.6 Establishment of Systems 

Veolia manage data in multiple information systems to make asset management effective for the 
RRWS. The most important of these systems is the computerised maintenance management system 
(CMMS). The process of setting up these systems prior to commissioning has been critical to asset 
management, as shown below. 

6.7 Documentation and Records 

Veolia capture and store, within its CMMS historical information relating to maintenance, repair and 
replacement activities conducted on infrastructure assets. Overall, the CMMS records the following: 

● Comprehensive asset register reflecting an up-to-date configuration of the RRWS 
equipment 

● History of all preventative, corrective and breakdown asset maintenance conducted 
on all assets 

● Instrument calibration history 

● Meter information and condition monitoring results  

● Inventory of spare parts holdings 
 

In addition, the CMMS records the financial details of all purchases of materials and labour carried out 
in the course of conducting maintenance. 

6.8 Compliance and Management Review 

As part of the Integrated Business Management System, this Infrastructure Operating Plan is subject 
to internal audits and review to ensure that activities on site comply with the requirements of the plan.  

Revision of this information takes place for the life of the operating contract to allow for changing 
internal and external factors such as changing technology, funding and investment priority 
philosophies, Environmental, WHS and IR regulations and other factors. 

7. Performance Management 

7.1 Levels of Service Targets 

The mandatory performance criteria for the RRWS are defined in the Contract Requirements.  

These operational performance requirements define the minimum level of service (LOS) in terms of 
water quality, water volume and general performance that is to be delivered by the Plant Operator. 

The LOS is defined in the reference specification in Veolia Document, TEM-3898-1 Recycled Water 
Specification. 
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The successful commissioning of the Plant was a milestone for demonstrating that the initial as-
constructed equipment configuration is able to deliver the required LOS.  

LOS is a key driver of asset management, particularly in setting targets for (a) plant and equipment 
availability; (b) maintenance productivity and effectiveness; and (c) equipment operational efficiency.  

7.2 Performance monitoring and review 

Veolia monitor performance and reports to the client on a monthly basis, performance against the 
agreed standards in accordance with the Contract Requirements. 

The supervisory control and data acquisition (SCADA) system is the key source of online equipment 
performance monitoring for the RRWS. This SCADA performance data is used in three ways: 

● Key flow, process and quality information will be stored in a data historian for trending 
analysis, monitoring and fault finding.  

● Those items that contribute to a General Failure or Water Quality Failure is captured 
in the Performance Management System, which can be used for client reporting. 

● Performance indicators based on meters that fall below, or rise above, a predefined 
level (such as motor currents and log reduction values for UF cells) have the potential 
to trigger corrective maintenance activities in the CMMS. 

 

In addition to process monitoring and optimisation of energy consumption Veolia perform condition 
monitoring and periodic efficiency reviews of major machinery. This review entails analysing the 
operating efficiency of high-energy-consuming equipment, specifically the RO pumps.  

The purpose of performing this analysis is two-fold. The first is to promote energy savings—inefficient 
pumps require more energy to meet the same output. Where a significant drop in efficiency is 
detected, a maintenance activity is to be raised in the CMMS to investigate and identify the root cause 
of the problem. The second is to identify early indications of deterioration in condition. 

7.3 Changes to Service Levels 

If future changes in demand or other requirements (such as recycled water quality) necessitate 
modifications to the LOS, then it will be necessary for Veolia to carefully consider how the delivery of 
the new LOS will impact the performance and management of its assets.  

8. Asset Inventory 

8.1 General 

Veolia maintains an up-to-date inventory of infrastructure assets, known as the ‘asset register’, 
reflecting the as-built configuration of the plant.  

The asset register database is carefully structured with an appropriate resolution to ensure that: 

● site staff, managers and engineers are able to find items easily and unambiguously;  

● data capture is properly matched to analysis and reporting requirements; and 

● maintenance history and cost information are captured at the right level (identified in a 
risk assessment process). 
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8.2 Asset Register  

The scope of the asset register is to identify all infrastructure assets associated with the Plant, 
including machinery, structures, and electrical installations. 

The asset register has been created, using data from numerous sources including 

● Asset list 
- Grouped in major system and equipment areas 

● As-built equipment lists (mechanical, electrical, valve and instrumentation) 
- Potential for make, model, serial number, size, capacity, warranty, asset type 

● As-built drawings 
- primarily the process and instrumentation drawings (P&IDs) as a checklist for asset that 
have been included 

● Financial 
- purchase date and price where know. 

Once collected, asset data is collated into an asset register using the agreed structure for the asset 
hierarchy as defined in Veolia guidelines. Veolia then developed a full asset inventory in the CMMS 
and integrates this information, along with the O&M manuals and spare parts lists as part of the 
Business Management Plan. 

8.3 Asset interface points (boundaries) 

The limits of the agreement for the Asset Management and the Operations of the RRWS are defined 
in the Veolia Document, TEM-3942-1 Definition of Interface Points. 

9. Asset Management System 

9.1 CMMS 

9.1.1 General 

● A Computerised Maintenance Management System (CMMS) forms the basis of Veolia’s 
asset management and maintenance plans and will be used for scheduling, recording 
and analysing all maintenance activities. 

● Veolia uses a new generation computerised maintenance management system (CMMS), 
called VAMS. The system utilises a web interface and is an important tool for the day-to-
day management of asset maintenance and repairs, as well as spares inventory.  

● Based on the leading asset management software platform Infor EAM, VAMS has been 
specially developed by Veolia Water to suit the needs of managing water and wastewater 
treatment infrastructure assets. It includes many features, including: modules for 
managing asset details and configuration, preventative maintenance planning and 
scheduling, purchasing, management of spares, workflow and analysis. 
 

9.1.2 Establishment and Use of Asset Management System 

● Veolia has developed an asset register and preventative maintenance work order data in 
the computerised maintenance management system (CMMS).  

● The CMMS comprise an inventory of all managed assets. It includes criticality and 
condition grading of all asset components, and other relevant data such as capacity, size 



Rosehill Network Pty Ltd – Infrastructure Operating Plan   
RRWS-IMS-DOC-002 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 17 of 32 

and age. Information is archived to allow trending of asset condition over the operating 
period.   

● Most importantly, the system is to be used to capture data relating to all inspection and 
maintenance activities conducted at the Plant.  

● All required preventative, corrective and breakdown maintenance information is entered 
into the VAMS database, properly linked to the assets that work is to be carried out on. 
Upon completion of tasks, maintenance personnel record the task as completed in VAMS 
with the following information: 

○ date completed 
○ personnel undertaking the work 
○ labour hours for task 
○ materials used 
○ asset condition and performance data as observed during maintenance 

activities, including a brief description of work and important notes 

● A high quality preventive maintenance program is critical to prevent inadequate 
equipment performance that can result in environmental or process incidents. Adherence 
to the preventive maintenance program must be assessed on a frequent basis, using 
maintenance performance indicators.  

● VAMS is used to monitor preventive and corrective maintenance ratios with the objective 
of minimising breakdowns and failures.  

● Regular reviews of maintenance performance will lead to progressive refinement and 
optimisation of the overall maintenance program. Equally important is the issue of 
breakdown maintenance, which must be undertaken in a timely, reliable manner. 

● A KPI dashboard can be individually configured to monitor performance against certain 
contractual measures, compliance with statutory requirements as well as benchmarking 
and monitoring of internal KPI’s.  
 

10. Maintenance Planning and Execution 

10.1 Work Instructions 

Work orders and associated task instructions are planned for and generated prior to their required 
start date. They are issued by the Level 6 Operator to a trade group who are responsible for: 

● Preparation – review of work to be undertaken and ensuring that all materials, spares and 
tools are available for the timing of the work. 

● Safety and Environmental constraints – permits to work, entry permits etc. to be 
completed as required in high risk areas such as confined spaces. 

● Operational constraints – avoid incidents leading to water quality or quantity problems. 

● Completion of all maintenance tasks. 

● Closing of work instructions in the Computerised Maintenance Management. System with 
all required data completed – hours worked, spares used, external resources etc. 
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If something unexpected is noted while undertaking the work, the person responsible for the 
maintenance is required to raise a breakdown maintenance order. Work instructions for each asset 
are regularly reviewed by all maintenance staff. 

For efficiency, work instructions are not raised for minor housekeeping items, such as keeping plant 
clean and tidy, and operational running checks that must be done on a daily basis. These items are 
managed using Veolia Documents, TEM-3778-2 Daily SCADA Checks and TEM-3777-2 Operator 
Rounds. 

10.2 Maintenance program optimisation 

Initially, the preventative maintenance program has been developed on the basis of vendor 
recommendations and Veolia Maintenance Standards. This program is reviewed regularly and in the 
event of reliability issues occurring. To this end, Veolia will apply an initial maintenance review and 
optimisation process, as well as ongoing selective application of analysis in accordance with the 
principles of reliability centred maintenance (RCM). For more detail refer to the Veolia Document, 
PRO-327-2 Criticality and Condition Grading Procedure. 

RCM provides a rigorous analysis framework for ensuring that the most cost-effective maintenance 
activities are employed to manage an asset’s failure modes. There are a number of different versions 
of RCM, but the key elements of any RCM process are defined in SAE Standard JA1011 Evaluation 
Criteria for Reliability Centered Maintenance. Consistent with this standard is the ‘RCM-2’ framework, 
which Veolia Water has successfully used in a number of applications, particularly in North America. 

When properly applied, RCM typically results in a reduced amount of routine maintenance work, while 
introducing more inspections and diagnostic activities to identify hidden failures and enable a greater 
degree of maintenance that is condition-based. 

Application of RCM is most effective when a ‘review group’ approach is employed. To achieve this, a 
well-trained facilitator will conduct workshops with relevant plant-based technical experts. Software is 
used to document the steps taken and the resulting actions.  

Although it can be time-consuming to perform, the outcome of RCM will usually be not only improved 
reliability and cost, but also an audit trail for maintenance changes, and a much deeper understanding 
of the assets by all participants. This last point contributes very positively to developing a proactive 
asset management culture within the operations team. 

On the RRWS, Veolia will apply selective use of the comprehensive RCM framework for critical assets 
where there are major reliability issues or excessive maintenance costs.  

10.3 Preventative Maintenance 

10.3.1 General preventative maintenance  

Maintenance of the RRWS is predominantly a planned activity, with the emphasis on regular 
inspection, routine servicing and timely replacement or repair of asset components. Excessive 
maintenance is to be avoided, but each asset and asset component should be capable of reaching its 
economic life. 

The preventative maintenance requirements of the RRWS are initially dictated by vendor 
recommendations and Veolia Maintenance standards. These in turn will be designed to ensure 
maximum reliability of plant items and developed on the basis of information provided from a variety of 
sources, including manufacturer’s recommendations, equipment operation and maintenance manuals 
and operational experience from other plants. In general they fall into two groups: 

1. Time-based preventative maintenance – this is applied where the operation of equipment is 
fairly consistent over time and is scheduled in the Computerised Maintenance Management 
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System on the basis of fixed intervals of time (such as monthly, quarterly or annually). This 
includes regular inspections and checks of all process equipment 

2. Running hours-based preventative maintenance – this is applied where operation of 
equipment is highly variable, for which maintenance investigations and/or actions are triggered 
by running hours 

For more detail refer to the Veolia Document, PRO-3826-2 Conducting Preventive Maintenance 
Procedure. 

10.4 Corrective maintenance  

In addition to planned preventative maintenance, there is a need to perform on-condition, or 
‘corrective’, maintenance. This is essentially maintenance conducted on the basis of sub-optimal 
condition, with the aim of preventing further loss of performance or running to failure. 

Corrective maintenance may come about as a result of a discovery from a condition inspection or test, 
or during the conduct of a preventative maintenance routine. Alternatively it may be triggered by online 
condition or performance monitoring parameters, which give early indication of deterioration. 

10.5 Condition Monitoring 

While many corrective maintenance activities cannot themselves be easily planned, the inspections, 
diagnostic checks and condition monitoring activities that trigger them can be. In this way, Veolia 
employ a number of ‘predictive’ maintenance activities as part of the preventative maintenance plan 
for the Rosehill Recycled Water Scheme. 

Condition monitoring and inspections are planned to be an integral part of the maintenance strategy 
for the RRWS. These include: 

● Online monitoring of efficiency, performance and condition indicators. 

● Vibration analysis. 

● Oil analysis. 

● Thermographic imaging, (where possible). 

● Corrosion monitoring. 

● Visual inspection and condition grading. 
 

10.6 Breakdown Maintenance 

In contrast to the more organised structure of preventative maintenance, emergency and breakdown 
maintenance is unpredictable and requires operations and maintenance personnel to be reactive. 

Since one of the primary objectives of maintenance is to ensure that equipment is able to meet the 
required performance standard at all times, then all breakdowns must be attended to.  

Breakdowns that constitute an ‘incident’ are to be addressed as outlined in the Veolia Document, 
MAN-3935-4 Incident and Emergency Management Manual. 

When a breakdown is discovered, operator-maintainer personnel identify the item and a decision is 
made as to how the item is addressed. This decision takes into account a number of different factors, 
including: the risks and consequences of not rectifying the problem; the costs and complexity of 
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rectifying the problem; the criticality of the item that failed and its impact on operations; and the overall 
priorities of the client and operations team. 

Information about the breakdown maintenance activity is then entered into the CMMS at the earliest 
opportunity, and this includes the type/mode of failure, as well as details about the suspected cause, 
the results of follow-up investigations and the impact on operations, personnel and equipment safety 
and/or the environment. In the process, the item will be automatically added to the outstanding work 
list with an appropriate response time along with any tools or spares required. 

If the breakdown maintenance item is an emergency, maintenance staff may repair the selected asset 
on the spot, ensuring all WH&S procedures are undertaken and input into the CMMS at the 
completion of the works. 

In addition to providing historical information, capture of the failure information also provides input into 
planning activities. Where, for example, equipment is identified with unusually low mean time between 
failures (MTBF) and/or is incurring unexpectedly high maintenance costs, the whole of life costs of the 
asset will be reviewed with a view to revising the preventative maintenance and routine checks 
associated with that item. 

For more detail refer to the Veolia Document, PRO-3827-2 Conducting Breakdown Maintenance 
Procedure.  

10.7 Outage Planning 

Veolia plan carefully for maintenance that requires taking plant out of service. At all times, the 
operations and maintenance team act to ensure a balance between servicing equipment without 
compromising availability of plant. 

As much as possible outages are scheduled to ensure minimum impact or risk to operations. An 
understanding of the criticality of the assets is essential to ensure that if maintenance is performed on 
equipment that is normally in standby, then there is still sufficient system redundancy to mitigate 
against the key risks. 

For this reason, it is expected that outages for major preventative items and repairs as much as 
practical are planned to coincide with periods of reduced output.  

10.8 Spare Parts  

10.8.1 Management of Spare Inventory 

Initially spare parts have been purchased in accordance with Veolia’s process for identification of 
critical spares as well as suppliers' recommendations. The spare parts inventory is established in the 
CMMS. 

Spare parts are linked to assets and maintenance activities and be identified as used when they are 
removed from the store. This in turn automatically adjusts stock levels left in the CMMS. 

Minimum stock levels are be allocated for each spare part. Once reached reorder reports can be 
produced for maintenance personnel. The minimum stock level are be based on lead time of 
replacement, frequency of used, price and criticality of the spare part. Each spare is linked to a 
preferred supplier to assist in purchasing of new stock.  

The CMMS is capable of producing the following reports: 

• Monthly reports with average spare part values to determine: 

• Volume and value of spare parts on shelf 
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• Volume and value of spare parts used during the month 

• Volume and value of spare parts purchased during the month 

• Stocktake audits are conducted yearly to determine the accuracy of the system. 

10.8.2 11.7.2 Critical spares identification 

The criticality of the spare parts is an indication on how important it is to have a spare part on site. 
Having the right spare parts at the right time can save the plant from a long-term loss of production. 
However, having expensive and poorly chosen spare parts on site can be considered as unutilised 
capital and a waste of space in the plant’s storeroom.  

The criticality assessment for spares is a decision making tool to help decide, according to the 
suppliers’ recommendations and the team’s experience, whether a spare should be purchased or not. 

The spare parts criticality is assessed on a figure calculated from asset criticality and lead time. The 
result of the assessment is the spare criticality and can be used to assist with the decision to hold an 
item. 

For more detail refer to the Veolia Document, PRO-3828-2 Spare Parts Management Procedure. 

11. Criticality Assessment 

11.1 Priorities 

Evaluating asset criticality is one of the most important asset management activities that Veolia 
conduct on the Rosehill Recycled Water Scheme.  

As an indicator of the ‘consequence’ of asset failure, criticality grading enables assets and associated 
management activities to be prioritised based on risk. At the Fairfield Recycled Water Plant, Veolia 
use criticality for the following: 

● Monitoring asset risk levels. Performing asset assessment, based on combining the 
results of criticality with the latest condition grade (see condition assessment below). 
Asset risk levels are then used to set priorities for renewals. 

● Listing critical spares. Identifying critical spares required to be held on site, based on 
asset criticality and lead time. 

● Prioritising reliability analysis. Setting priorities for analysing assets to improve 
maintenance costs or reliability, including analysis for reliability centred maintenance 
(RCM). 

 
11.2 Criticality Grading 

Veolia defines an asset as critical if a significant adverse impact is expected in the event of total 
failure. When determining the criticality grade, the assessor must understand how the asset fits into 
the larger process, and how its failure will impact overall operational performance, operator and 
customer safety, and the environment.  

The grading is conducted in accordance with the Veolia Document, PRO-327-2 Criticality and 
Condition Assessment Procedure. 

Criticality grading of assets in the Plant has been conducted following commissioning of the Plant. 
Since criticality is determined by plant configuration, future criticality assessment will be performed as 



Rosehill Network Pty Ltd – Infrastructure Operating Plan   
RRWS-IMS-DOC-002 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 22 of 32 

required by the asset team and involve site staff or when modifications are undertaken or if high risk 
events occur. 

12. Condition Grading and Asset Assessment 

12.1 Purpose 

The purpose of the condition grading and asset assessments is to provide a structured and consistent 
approach to review the condition and expected life of the asset, maintenance and renewal 
requirements, and the management of risk which feeds into the asset renewal plan.  

A risk-based approach represents best practice in determining the method of assessment, and the 
frequency of monitoring activities. Asset condition rating and criticality factor are determined to 
produce an asset risk level assessment. 

12.2 Condition Grading 

The condition grade for an asset is an indicator of the likelihood of total asset failure within 12 months 
of the assessment. 

Operational staff is required to perform the assessment in groups of two as a minimum to reduce the 
level of error from subjectivity. The assessment is based on factoring in multiple criteria, taking into 
account the dominant failure modes of each asset and the signs of deterioration in condition that best 
predict where the asset lies in its life-cycle as per the Veolia Document, PRO-327-2 Criticality and 
Condition Grading Procedure.  

12.3 Inspection frequency and records 

Asset condition inspections are programmed on an annual basis as a minimum and opportunistically 
carried out with repairs and scheduled works. 

12.4 Asset Assessment 

The asset assessment is conducted using the condition and criticality gradings in accordance with 
Veolia Document, PRO-327-2 Criticality and Condition Grading Procedure. 

12.4.1 Low Asset Risk Level 

For assets with a ‘low’ score (1-4) the assessment has determined that given the criticality and the 
condition, they are of minimum current risk to the treatment plant operation.  

If it turns out that renewals are planned for a given period, then a low score suggests that the renewal 
is not required if the main justification is on the basis of condition. Therefore, such activities, in the 
right circumstances can be delayed. 

12.4.2 Moderate Asset Risk Level 

For assets with a ‘moderate’ score (5-6), the criticality and condition are such that there is not high 
enough risk to clearly justify a renewal (although it could be considered), but sufficient risk to warrant 
closer monitoring of the asset’s performance and condition. If the condition deteriorates further, then it 
is incumbent of Veolia to then address the ‘high’ risk level. 

12.4.3 High Asset Risk Level 

For assets with a ‘high’ score (8-10), the asset risk must be immediately and actively managed. The 
Operator must investigate the asset more thoroughly then determine whether to plan a renewal for the 
earliest opportunity or put in place a failure contingency strategy. The latter may involve purchasing a 
spare part or arrange for a work-around in the event of asset failure. 
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12.4.4 Extreme Asset Risk Level 

Only critical assets can have an ‘extreme’ score (12-15), which is designed to set the priority of action 
above assets with a ‘high’ level. In reality having an extreme score means that failure of the asset will 
result in adverse consequences and the likelihood is possible or expected. Immediate intervention or a 
failure management plan is required to be in place. 

12.5 Asset Assessment Reporting 

Gradings for criticality and condition will be recorded in time-series data in the CMMS to enable 
trending and review of historical indicators. 

13. Asset Renewal and Durability 

13.1 Forecasting challenges 

The main asset management system at the Plant will be the CMMS. However, it should be noted that 
a CMMS is primarily designed as a maintenance transaction system, to schedule and record details of 
maintenance as it is carried out.  

Such systems are not suitable for long term forecasting of capital renewal requirements, since these 
items will depend heavily on individual failure patterns and deterioration curves that apply for different 
assets. At any plant, the number of different failure patterns is as varied as the number of assets 
themselves, and to deal with this complexity, it is necessary to use a separate planning system. 

13.2 Planning and Managing Renewals 

To manage the expenditure on asset replacement and refurbishment and ensure that they are 
planned in such a way as to minimise operational risks while remaining cost-effective, Veolia will 
implement its Contract Asset Renewal Management System (Sinapse).  

Employed at a number of sites, Sinapse is a decision support system (DSS) that combines a 
structured process with a simple user interface for developing and managing the asset renewal 
program.  

At its heart is a methodology for combining the results of the asset risk level assessment, as well as a 
historical renewal summary and a future renewal strategy, consisting each of a renewal ‘profile’ based 
on the following parameters:  

● renewal intervention frequency;  
● number of refurbishments per life-cycle of the asset;  
● replacement cost; and  
● refurbishment cost. 

 
Key information is presented in a structured format to enable the maintenance team to make decisions 
about how to best manage risk and renewal. This information includes: 

● Risk level. The results of the last criticality, condition and asset assessments. If the 
risk level is high or extreme, the manager is required to make comments about what is 
being done to address this, including a failure contingency strategy if applicable. 

● Historical summary. A list of historical renewals carried out on the asset, as well as a 
summary of the actual past renewal profile, determined by averaging the data in the 
list. The more renewals that are carried out the more accurate this data becomes. 

● Renewal strategy. A strategy for managing renewals moving forward is based on 
Veolia’s projection of the above four renewal profile parameters. This strategy may be 



Rosehill Network Pty Ltd – Infrastructure Operating Plan   
RRWS-IMS-DOC-002 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 24 of 32 

altered at any time based on review of the historical summary as well as the current 
asset risk level.   

● Future renewals. The planned renewal strategy will automatically produce a list of all 
upcoming renewals based on the renewal strategy and the date and type of the last 
renewal carried out.  

 
Veolia use the Sinapse system not only to determine whether renewals for low risk-level assets should 
be delayed and for high risk-levels brought forward, but also to track and report past expenditure, as 
well as prepare future budgets and long term models. 

13.3 Handover and Residual Life  

The SINAPSE system has been designed in such a way as to accommodate plants in which the 
assets are handed over at the end of the contract term.  

Where assets have a stipulated handover life requirement. Where the system identifies that the 
normal program could lead to the asset not meeting this requirement, it will automatically program an 
extra intervention at the end of the contract to ensure this requirement is met. The Operations 
Manager may then bring this extra intervention to the second last or third last years of the contract to 
ensure that the workload is manageable. 

This value will be used in the SINAPSE to assist the Operations Manager in determining whether 
planned replacement of the asset needs to be brought forward to avoid unplanned failure. 

13.4 Analysis of Whole Life Costs 

The SINAPSE is a planning system based on combining simplified predictive modelling of failure with 
assessment of the asset risk level. It can be used to generate both short-term budgets and long-term 
forecasts. However, when it comes time to perform major interventions, more investigation is required. 

The methodology to be adopted by the Operations Team in the decision to create, renew or dispose of 
an asset will be based on the ‘whole of the life’ costs associated with the asset, using discounted cash 
flows and economic evaluation. 

Whole of life costing analysis brings together all the costs of ownership and operation over the whole 
life of an asset. An example of the type of costs involved with whole life cycle costing is shown in the 
following table: 

 
 

When planning to renew assets, Veolia will consult as required all relevant contract and technical 
documents, in particular as-built drawings, manufacturer-supplied information and the durability plan. 
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This will ensure that material selection, and other factors that influence asset durability, are properly 
addressed during the Operations phase. 

The outcomes of the condition grading and asset assessment are to identify critical and non-critical 
areas of operation and review the type of future asset maintenance or replacement that is required. 

The analysis of the assessment score is linked to a whole life cycle cost analysis. Each asset is 
evaluated for risk and whole of life cost for its specific future maintenance needs. 

Part of the analysis and review is to determine the actions required to be undertaken. The options 
available include: 

● Current preventative maintenance activities are reviewed and increased or decreased; 

● Pre-emptive asset replacement or refurbishment is employed; 

● Increased condition monitoring; 

● Purchasing of critical spares to mitigate this risk; 

● Run to failure (for assets that are not critical) 
 

A continuing emphasis is to be placed on utilising information collected and analysed to review the 
breakdown maintenance expenditure, preventative maintenance expenditure and asset renewal 
program. 

Properly organised maintenance takes into account economic aspects and operating constraints. 
Increasingly, non-repairable components are used for basic equipment. The cost of repairing these 
components is often very high, and therefore a cost-benefit analysis must be undertaken to justify 
whether such a repair is economically viable compared with replacement of the component. 

As a general rule, replacement of small items of equipment is preferred with the faulty item being 
removed and repaired in specialised workshops. Certain repairs are more economically performed by 
specialists who have advanced training and specialised tools at their disposal and are able to 
complete the work faster and cheaper. This brings about the need to subcontract selected 
maintenance work. This practice takes account of experience acquired in other applications and 
increases operational security. 

13.5 Asset Disposal  

In instances where a decision is made to dispose of an asset, then the disposal activity will be 
conducted in accordance with the Veolia Document, PRO-3823-2 Asset Creation and Renewal 
Procedure. 

For the infrastructure assets within the RRWS, the owner will be AquaNet. Disposal will necessitate 
that the Operations Manager takes responsibility, obtains the appropriate approvals and conducts, as 
required, a risk assessment to ensure that the means of disposal is not only cost-effective, but also 
safe and environmentally friendly. 

If the asset includes any data stored within it, then it will be the Operations Manager’s responsibility to 
ensure that the information is properly erased prior to, or in conjunction with the disposal. 

14. Asset Review and Planning 

14.1 General 

Following a review of preventative maintenance tasks or an asset assessment, maintenance may be 
increased to reduce risk and prolong asset lives and ultimately reduce expenditure. The decrease in 
maintenance on a specific asset is only undertaken if there is no increase in risk to plant operation. 
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Maintenance may also be decreased or ceased and the asset may be run to failure if it does not affect 
plant operation. 

Any decisions made on changes to maintenance requirements on a specific asset initiate a review of 
maintenance requirements of assets of similar type across the plant. All assets of similar types will be 
re-evaluated with specific emphasis on the effect of the changes on risk to operations. 

14.2 Asset Review and Reporting Program 

A tapered review process is utilised to minimise plant resources and to implement a process that 
accurately reflects the rate of change in condition of the asset and associated risk of failure.  

Where practical ongoing condition based monitoring and review will be undertaken. The Veolia 
Document, PRO-3829-2 Asset Reporting and Analysis of Maintenance Procedure, details the 
reporting and asset review process that will be undertaken. 

Over time, the review period for individual assets, or groups of assets, is optimised based on asset 
history data, and appropriate techniques for decay and risk analysis. 

15. Capital Investment Strategy 

15.1 Asset Renewal  

Veolia has developed schedules for asset renewal. In the process it has identified the estimated costs 
associated with all asset overhaul and replacement activities through the life of the Contract.  

15.2 Initial Planning 

Planning for future capital investment needs and options aim to focus on the objectives and 
investment categories shown in the following table:   

Objective Capital Investment Category 

Estimate the investment needed 
over time to maintain the 
serviceability of existing assets 

Renewal: Capital - Maintenance investment for assets 

Meet higher water quality and 
environmental standards 

Water Quality: Capital - Water quality investment 
Environment: Capital - Environmental investment 

Meet higher service levels and 
performance standards 

Improvements: Capital - Service levels investment 

Meet growth in demand Growth and New Demand: Capital - growth and 
demand investment 

 
Adopting an integrated approach to asset management planning establishes the appropriate links 
between investment needs and outputs to: 

● Identify the current level of service, performance, condition and serviceability of the 
assets 

● Establish appropriate targets, standards and forecasts of service levels 

● Establish planned and justified investments by priorities 

● Balance investment, operational and maintenance needs with outputs 
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The outcome of the iteration process is to identify the preferred investment needs and options. 

15.3 Project Appraisal and Investment Studies 

When needs have been identified, the resulting capital investment needs are evaluated, justified and 
prioritised as part of the project appraisal process. 

Investment studies should be undertaken to deal with strategic options, while project appraisals focus 
on individual schemes and projects. Investment studies will cover: 

● Investment strategy 

● Investment justification 

● Unit costs 

● Investment compilation by asset type/investment category 

● Assessment of outputs 

● Assessment of total investment 
 

Project study and appraisal reports will cover: 

● Justification of need 

● Statement of facts (including current situation and forecasts) 

● Design criteria (including planning horizon) 

● Options consideration 

● Investment costs 

● Operating costs/ operating method 

● Whole of life cycle cost/net present value options - summary of all options and costs 

● Investment type, allocation and priority ranking 

● Investment program and profiling 

 

15.4 Capital Program – Compilation and Priority Ranking 

The capital investment proposals and options derived from the asset management planning studies 
have to be expressed in varied formats to assist the priority ranking of projects. Using an integrated 
format to collate the Asset Renewal Plan allows sensitivity analyses to be undertaken to determine the 
effects of varying and re profiling investment needs with outputs. 

The effect of sensitivity tests on the various investment categories could include the following. 

● Maintenance of assets: changes in asset maintenance and replacement policies could 
be assessed and linked to service levels, standards and asset lives. Performance 
criteria could be reviewed 

● Growth development: forecast rates of growth and new development could be 
reassessed 
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Compilation of projects into a Capital Investment Program would begin at the project appraisal stage, 
where project need, justification and benefits (both technical and financial) would all be subject to 
scrutiny. Within each investment category (i.e., Renewal, Water Quality, Environment, Improvement, 
Growth and New Demand, and Other), projects would be graded by priority. This would involve 
various techniques including whole of life cycle analysis and timed targets. 

Investment category is prioritised by analysing investment levels by category and asset type to a 
capital investment expenditure ceiling. Scenarios examined would include least cost options, 
economic appraisal, maintenance options and establishing hurdle grades to supplement the 
serviceability and actual performance criteria. 

The final preferred Capital Investment Program derived from the investment review and iteration 
process leads into the Asset Renewal Plan. 

The systematic structured approach to asset management planning integrates key aspects into an 
overall strategy to operate the system effectively and economically. 

By introducing an integrated process to justify the investment needs, economic optimisation comes 
from ensuring that resources are effectively directed at assets to achieve their maintenance, operation 
and service outputs. 

The Asset Renewal Plan is an integral part of the asset management system and ensures that the 
performance of assets provide the service level objectives in the longer term. 

By establishing the condition and performance of existing assets, a benchmark can be established to 
justify asset investment needs in conjunction with funding threshold and priorities. 

Asset management planning is an important part of Veolia’s management strategy to support the 
efficient and effective operation and maintenance of the Plant. 

16. Membrane Management 

16.1 General 

Having effective management and maintenance of the membrane system will ensure that the water 
quality objectives are met and the most cost effective operation of system from an energy, chemical 
consumption and membrane replacement perspective is achieved. 

A clearly defined membrane maintenance programme involves a number of clearly defined processes.  
These include performance monitoring and process testing. 

Another key component of monitoring fouling rates is the ability to autopsy the membrane modules. In 
addition to using the resources of the membrane supplier, or a third party provider, the membrane 
modules can be sent to Veolia Water’s Research centre in Paris, Centre de Recherche Maison Laffitte 
(CRML). 

Autopsy diagnostics allow identification of the cause of potential membrane degradation and fouling 
problems as well as optimisation of the CIP solutions depending on the fouling characteristics. 

16.2 Membrane Types 

Two types of membranes are used in the FRWP’s process: 

● Ultrafiltration - UF Membranes, Memcor/Evoqua S10N 

● Reverse Osmosis - RO Membranes, Hydranautics ESPA 2LD 
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16.3 Membrane Management 

A key aspect of optimising the asset lives is the effective management of the Plant’s membrane 
inventory. 

In Australia, Veolia manages successfully ultrafiltration (UF) and reverse osmosis (RO) membranes in 
several plants the largest being: 

● For UF membranes - Bendigo plant with average output capacity 126 ML/day 

● For RO membranes - Sydney Desalination Plant with average output capacity 250 
ML/day. 

 

For detailed information regarding membrane management refer to the Veolia Document, PRO-3821-
2 Membrane Maintenance and Replacement Procedure. 
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Annexure A – Overview of the Rosehill Scheme 
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Annexure B – Rosehill Scheme Contractual Framework 
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Annexure C – Key Veolia Personnel 
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Appendix C.11 

Contingency Plans
Rosehill Network Pty Ltd – WICA Variation Application 



AquaNet Sydney Pty Ltd – Retail Supply Management Plan   
RRWS-IMS-DOC-001 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 1 of 13 

 
 
 
 
 
 
 
 
 
 
 
 

AquaNet Sydney Pty Ltd 
 

ACN 131 235 124 
 
 

RRWS-IMS-DOC-001 
Retail Supply Management Plan 

 
 
 
 
 
 



AquaNet Sydney Pty Ltd – Retail Supply Management Plan   
RRWS-IMS-DOC-001 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 2 of 13 

 

 

 

 

Version 
No Version Date Approved By Status Next Revision Date 

0.1 30 April 2020 N/A Draft N/A 

1.0 19 August 2020 CEO Released 19 August 2023 

     

     

     

     

     

     

     

 

 

 

 

 

 

 

Document Owner: Risk and Compliance Officer  

Document Reviewer: General Manager – Operations and Growth  

Document Approver: CEO



AquaNet Sydney Pty Ltd – Retail Supply Management Plan   
RRWS-IMS-DOC-001 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 3 of 13 

 

Contents 

1. Introduction ................................................................................................................................ 4 
1.1 Rosehill Scheme Overview ............................................................................................. 4 

2. Recycled Water Supply Arrangements .................................................................................... 5 
2.1 Project Agreement .......................................................................................................... 5 
2.2 Supply Agreements......................................................................................................... 5 

3. Probability of Supply Interruptions.......................................................................................... 7 
3.1 Interruption Due to Demand Exceeding Availability ....................................................... 7 
3.2 Risk Assessment ............................................................................................................ 7 
3.3 Interruption Due to Incidents or Operational Problems .................................................. 7 
3.4 Interruption Due to Effluent Supply ................................................................................. 8 
3.5 Interruption Due to Recycled Water Quality ................................................................... 8 
3.6 AquaNet Financial Viability ............................................................................................. 8 

4. Alternative Supplies of Water ................................................................................................... 9 

5. Compliance ................................................................................................................................ 9 
5.1 Code of Practice for Customer Complaints ..................................................................10 
5.2 Code of Conduct for Debt Recovery .............................................................................10 
5.3 Marketing Code of Conduct ..........................................................................................10 
5.4 Transfer Code of Conduct ............................................................................................11 

6. Implementation and Review ...................................................................................................11 

Annexure A – Overview of the Rosehill Scheme ..............................................................................12 

Annexure B – Rosehill Scheme Contractual Framework .................................................................13 
 

 



AquaNet Sydney Pty Ltd – Retail Supply Management Plan   
RRWS-IMS-DOC-001 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 4 of 13 

1. Introduction 

AquaNet Sydney Pty Ltd (‘AquaNet’) holds Retail Supplier’s Licence number 10_01R issued under 
the Water Industry Competition Act 2006 (NSW) (‘WICA’) under which it supplies high quality recycled 
water from the Rosehill Recycled Water Scheme (‘Rosehill Scheme’). This document, AquaNet’s 
Retail Supply Management Plan (‘Retail Plan’), has been developed to satisfy the requirements of the 
Water Industry Competition (General) Regulation 2008 (NSW). 

The Retail Plan provides: 

• an overview of the Rosehill Scheme including the contractual structure under which it 
operates; 

• a summary of the contractual arrangements that AquaNet has entered into with Sydney Water 
Corporation (‘Sydney Water’) and Customers for the supply of recycled water, and in 
particular the supply priority and interruptibility provisions of those arrangements; 

• a summary of the events that could cause a supply interruption, the likelihood, and how 
AquaNet will manage such events; and 

• a description of the arrangements that AquaNet has in place to manage compliance with 
specified codes. 

1.1 Rosehill Scheme Overview 

AquaNet is the retail supplier of the Rosehill Scheme. The Rosehill Scheme involves: 

• extracting secondary treated effluent from Sydney Water’s Liverpool to Ashfield Pipeline 
(‘LAP’); 

• treating the effluent to produce high quality recycled at the Fairfield Advanced Water 
Treatment Plant (‘Plant’); and 

• transporting recycled water from the Plant, through a distribution network (‘Network’) to 
customers in the Fairfield, Cumberland, and Parramatta local government areas 
(‘Customers’). 

The scope of the Rosehill Scheme is shown in Annexure A. 

The Rosehill Scheme is underpinned by a 20-year Project Agreement between AquaNet and Sydney 
Water and is capable of delivering up to 25 million litres of recycled water per day to Customers. 

Under the Project Agreement, AquaNet delivers recycled water to Sydney Water for the sale to its own 
customers (‘Foundation Customers’). Sydney Water has retail contracts with the Foundation 
Customers. Sydney Water supplies up to 32ML/d of treated effluent (according to an effluent 
specification in the Project Agreement) to the Plant from the LAP. AquaNet may sell any water in 
excess of that required to supply the Foundation Customers directly to its own customers (‘Non-
Foundation Customers’). 

AquaNet owns the Plant and has entered into an Operation and Maintenance Agreement with Veolia 
Water Australia Pty Ltd (‘Veolia’) who is responsible for maintaining and operating the Plant. 

AquaNet and its sister company, Rosehill Network Pty Ltd (‘Rosehill Network’), have entered into a 
Pipelines Agreement whereby Rosehill Network constructed and owns the Network. Rosehill Network 
has entered into an Operation and Maintenance Agreement with Veolia who is responsible for 
maintaining and operating the Network. 

Both Rosehill Network and Veolia hold Network Operator Licences under WICA. 
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The contractual structure of the Rosehill Scheme is depicted in Annexure B.  

AquaNet and Rosehill Network are both part of the Water Utilities Australia group of companies 
(‘WUA’) and through its various subsidiaries, WUA provides the resources, skills and expertise 
required for AquaNet and Rosehill Network to deliver the Rosehill Scheme. 

2. Recycled Water Supply Arrangements 

The sale of water to Sydney Water for supply to Foundation Customers is governed by the Project 
Agreement between AquaNet and Sydney Water. AquaNet also supplies its own direct customers in 
accordance with recycled water supply agreements (‘Supply Agreements’) between AquaNet and 
Non-Foundation Customers. 

2.1 Project Agreement 

Under the terms of the Project Agreement, the Foundation Customers have priority with respect to 
recycled water supply and are entitled to peak day demand for up to three consecutive days. After 
three consecutive peak days of usage Foundation Customers are only entitled to the average day 
demand for the next three days to allow the recycled water storages to be recharged. 

Recycled water supply to Foundation Customers under the Project Agreement must be in accordance 
with the Recycled Water Quality Specification (‘Specification’). 

The Project Agreement provides for two alternative potable water supply options: 

1. Top-up potable water which is available for supply into the Rosehill Scheme Network at the 
Fairfield, Woodville and Rosehill reservoirs; or 

2. Back-up potable water supplied at the customer sites through a break tank or a three way 
valve at the customer meter. 

In all cases potable water is supplied by Sydney Water. AquaNet or its subcontractors will purchase 
top-up potable water and Foundation Customers will purchase back-up potable water. 

Foundation Customer meter reading, billing and communication is the responsibility of Sydney Water 
under the Project Agreement. 

The Project Agreement also includes Operational Protocols which set out the requirements and 
obligations of AquaNet in providing routine and event based communications regarding: 

• Notifications of interruption of recycled water supply; 

• Notifications of interruption of demand for recycled water; 

• Notifications of shortfall in demand for recycled water; 

• Notifications of shortfalls in recycled water supply; 

• Monitoring the operation of Foundation Customer valves and supervisory equipment; and 

• Access to Foundation Customer Sites. 

2.2 Supply Agreements 

At present, AquaNet only supplies commercial and industrial Non-Foundation Customers from the 
Rosehill Scheme under the terms of a Supply Agreement. The Supply Agreement incorporates 
interruptible supply of recycled water meeting the Specification. Non-Foundation Customers enter into 
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Supply Agreements with AquaNet on an optional basis with agreements subject to commercial 
negotiation. 

Under the terms of all Supply Agreements, recycled water supply is on an interruptible basis. This is a 
core requirement due to: 

1. Foundation Customers having supply priority under the Project Agreement; and 

2. The delivery of recycled water being subject to factors outside the control of AquaNet. 

All recycled water supply under the Supply Agreements will be in accordance with the Specification. 

Non-Foundation Customers make their own arrangements with Sydney Water for a potable water 
supply for circumstances where recycled water supply is unavailable or curtailed. 

AquaNet will interrupt recycled water supply if any of the following circumstances occur: 

• Interruption of supply is necessary to meet Foundation Customer supply obligations; 

• Recycled water does not meet the Specification; 

• The customer has breached a condition of the Supply Agreement such that further supply of 
recycled water presents a risk to human health, the environment or Rosehill Scheme facilities; 

• An emergency or force majeure event; 

• Recycled water is unable to be delivered (this can result from problems in effluent supply, 
operation of the plant or operation of the Network); or 

• Any material change in circumstance such that supply of recycled water presents a risk to 
human health, the environment, operation of Rosehill Scheme facilities or would result in a 
breach by AquaNet of any law or approval. 

If supply is interrupted, customer obligations to pay for recycled water are suspended. 

In the event of operational issues, AquaNet will maintain supply provided that storages in the Rosehill 
Scheme are sufficient to supply Foundation Customer demand while maintaining supply.  

AquaNet is responsible for meter reading and billing in respect of Non-Foundation Customers. 

Operational Protocols form part of the Supply Agreements and set out the requirements and 
obligations of AquaNet and the Non-Foundation Customer to provide routine and event based 
communications relating to: 

• Data exchange; 

• Monitoring and recording of Recycled Water in accordance with the Specification; 

• Notifications of interruption of supply; 

• Notifications of interruption of demand; 

• Notifications of shortfall of supply; 

• Notifications of shortfall of demand; 

• Out of Specification events and the operational response to an out of Specification event; 
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• Operation of the customer valves and supervisory equipment; and 

• Access to the Site by AquaNet. 

3. Probability of Supply Interruptions 

3.1 Interruption Due to Demand Exceeding Availability 

The Rosehill Scheme has been designed with sufficient capacity to meet Foundation Customer peak 
demand with capacity for sale to other customers in the event that it is not required by the Foundation 
Customers. It is therefore reasonable to expect that there will be some level of supply interruption to 
Non-Foundation Customers. 

The design of the Rosehill Scheme provides for potential expansion of the Plant from 20ML/day to 
25ML/day. AquaNet will make a commercial decision as to the viability of initiating this expansion by 
monitoring the level of interruption that occurs as demand grows. 

Top-up Water (see section 2.1) will not be used to maintain supply to Non-Foundation Customers as 
the Top-up water costs more than the revenue that would be lost by AquaNet interrupting supply.  

Recycled Water is sold to Foundation Customers and AquaNet customers at 90% of the potable water 
price. 

3.2 Risk Assessment 

AquaNet convened a series of Risk Assessment and Critical Control Point workshops in September / 
October 2010 to identify and establish processes to mitigate any outstanding health and 
environmental risks and ensure that interruptions are minimised. Workshop participants included 
representatives from AquaNet, Veolia, Sydney Water, IPART and NSW Department of Health. 

The methodology used for Hazard Assessment and Risk Management was in accordance with Veolia 
Document PRO-263-5 Risk Management Procedure, which is based on AS4360, the Australian 
Standard for risk management. 

Output from the workshops included a detailed risk assessment and confirmation of the Rosehill 
Scheme critical control points.  

 
3.3 Interruption Due to Incidents or Operational Problems 

Design of the Rosehill Scheme includes a level of redundancy to ensure that the Network and Plant 
can operate reliably and loss of supply due to operating problems will be rare. The following design 
principles have been incorporated into the Rosehill Scheme: 

• Pumping stations have been designed with 30% redundancy at full flow and 50 to 100% at 
lower flows; 

• Reservoir locations have been selected such that supply can be maintained for a period of 
hours during pumping station failure via gravity feed; 

• Allowance has been made to connect a temporary generator at both Fairfield and Rosehill in 
the event of a long term power outage; 

• The Plant has full redundancy in the major process trains (i.e. pumps, ion exchange, Micro 
Filtration Units and Reverse Osmosis Units); and 

• The Plant includes a 3ML of storage for secondary treated effluent to smooth out supply 
fluctuations. 
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The Scheme is monitored on a 24 hour basis 7 days per week with early warning alarms and 
equipment condition tested through monitoring of key parameters. 

Early warning alarms allow the operators to identify and follow any short term trend and take 
appropriate corrective action to rectify any recycled water quality or supply issues and avoid 
interruption to supply. 

Maintenance regimes have been put in place by Veolia to ensure that the Rosehill Scheme operates 
continually and reliably. Planned maintenance that necessitates a partial or full shutdown of equipment 
will be scheduled in periods of low demand so that supply can be maintained wherever possible. 

To the extent that there are interruptions due to operating problems, these issues will be temporary 
and corrected by Veolia as specified in the Infrastructure Operating Plan. 

In the event that the Network or Plant is damaged by any party or a Force Majeure event, then supply 
may need to be interrupted while the damage is repaired. Reasonable precautions have been taken to 
prevent such occurrences such as condition monitoring, network surveillance and site security. 

3.4 Interruption Due to Effluent Supply 

In the event that Sydney Water is unable to provide sufficient effluent to maintain full plant operation or 
the quality of the effluent falls outside agreed parameters, an Effluent Event will be triggered under the 
Project Agreement and Sydney Water will provide Back-up or Top-up potable water as an alternative. 
The probability of an Effluent Event occurring is outside the control of AquaNet. 

3.5 Interruption Due to Recycled Water Quality 

The Plant has been designed such that it can operate reliably and consistently supply recycled water 
to the required Specification so that interruption due to quality issues will be rare. In the event that 
there is an off-specification event, production and/or deliveries will be shut down rather than supply 
off-specification recycled water to Foundation Customers or AquaNet customers. To the extent that 
there are interruptions due to quality problems, these issues will be temporary and corrected by Veolia 
as specified in the WUA Document RRWS-IMS-DOC-003 Water Quality Management Plan. 

Recycled water quality is monitored continuously at various points throughout the Rosehill Scheme 
including at the extremities of the Network. Recycled water from the Plant that does not meet the 
Specification will not be permitted to enter the Network, and in the event that water in the Network is 
out of Specification then the water will be disposed of through the various scour points. It will not be 
supplied to customers. 

3.6 AquaNet Financial Viability 

The Rosehill Scheme is supported by a 20 year Project Agreement with Sydney Water under which 
AquaNet will receive an ongoing revenue stream from sale of recycled water to Foundation 
Customers. 

The revenue stream provides for: 

• Purchase of treated water from Veolia under the Plant Agreement; 

• Operating costs of AquaNet and the recycled water distribution network; and 

• A return on invested capital. 

Project expansion will occur when sufficient market is secured to justify the incremental capital and 
operating costs of the expansion. 
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The financial structure of the Rosehill Scheme is such that the risk of financial failure for AquaNet is 
low. If financial failure were to occur, customers could revert to their potable water back-up supplies or 
the Minister could appoint a Retailer of Last Resort as provided for in the WICA. 

4. Alternative Supplies of Water 

In the event that recycled water supply is interrupted, customers will not be left without sufficient water. 
If the Rosehill Scheme is producing insufficient recycled water to meet demand, supplies of potable 
water (in the form of Top-up water and Back-up water purchased from Sydney Water) are available to 
maintain water supply to Foundation Customers. 

Non-Foundation Customers are supplied on an interruptible basis and make their own arrangements 
to manage interruptions to supply of recycled water by arranging back-up potable water supply from 
Sydney Water. 

AquaNet can purchase Top-up potable water subject to limits specified in the Project Agreement, to 
meet Foundation Customer supply obligations. Those limits are: 

• 3% of total Rosehill Scheme recycled water volume from April to September; and 

• 7% of total Rosehill Scheme recycled water volume from October to March. 

There is no limit on the use of Back-up potable water by Foundation Customers under the Project 
Agreement. 

AquaNet’s sole source of income is from the delivery and sale of recycled water. AquaNet therefore 
has a strong incentive maintain supply of recycled water and minimise the use of potable water. 

5. Compliance 

WUA manages risk and compliance through an integrated management system (‘IMS’). WUA’s IMS is 
a centralised system which combines the elements of a quality management system, work health and 
safety management system and an environmental management system. WUA’s IMS is third party 
certified to the requirements of: 

• AS/NZS ISO 9001, Quality Management Systems; 

• AS/NZS 4801, Occupational Health and Safety Management Systems; and 

• AS/NZS ISO 14001, Environmental Management Systems. 

As a member of WUA, the policies, procedures and controls of the IMS apply to AquaNet.  

The values, principles, standards and norms of behaviour of WUA are detailed and communicated to 
employees, contractors and business partners in a variety of ways. At the most fundamental level, 
WUA expects its employees, contractors and business partners to act with honesty and integrity, be 
ethical and act in caring and respectful way towards each other, our customers, the community, and 
the environment. 

The Board of WUA has approved two key policies relating to WUA’s values and principles which relate 
to sustainability, workplace safety, quality of products and the protection of the environment. These 
are the WUA Documents, WUA-IMS-DOC-003 Sustainability Policy and WUA-IMS-DOC-001 
Quality, Health, Safety and Environment Policy.  

The Audit, Risk & Compliance Committee (‘ARCC’) of WUA has been established by the WUA Board 
to provide an objective review of the effectiveness of WUA’s financial reporting and risk management 
framework. The principal role of the ARCC is to assist the Board in fulfilling its corporate governance 
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and oversight such as: health and safety, financial reporting; financial condition; internal controls; 
internal and external audit; risk management compliance; insurance; and sustainability.  

5.1 Code of Practice for Customer Complaints 

The WUA Document, RRWS-IMS-DOC-004 Code of Conduct for Customer Complaints has been 
developed by AquaNet and is consistent with the Australian Standard for complaints handling AS ISO 
10002—2006. 

The Code of Conduct for Customer Complaints specifies the process by which AquaNet will respond 
customer or community complaints, contact details and how the complaint can be escalated if 
necessary. 

The Code of Practice for Customer Complaints is available on the AquaNet website and customers 
will be made aware of the Code prior to commencement of supply of recycled water. 

AquaNet will abide by the Code of Conduct for Customer Complaints. 

5.2 Code of Conduct for Debt Recovery 

The WUA Document RRWS-IMS-DOC-005 Code of Conduct for Debt Recovery has been 
developed by AquaNet and is consistent with the terms of the recycled water supply agreements 
between AquaNet and its customers. 

The Code of Conduct for Debt Recovery specifies steps that AquaNet will take in relation to overdue 
bills, unpaid bills and disputes. A short term payment plan will be available for customers suffering 
financial hardship. 

The Code of Practice for Debt Recovery is available on the AquaNet website and customers will be 
made aware of the Code prior to commencement of supply of recycled water. 

AquaNet will abide by the Code of Conduct for Debt Recovery with all customers. 

5.3 Marketing Code of Conduct 

The Marketing Code of Conduct published by the NSW Government specifies how marketers must 
conduct themselves when they deal with small retail customers. A person is a small retail customer in 
relation to water supply if the maximum rate at which water is supplied, pursuant to one or more water 
supply contracts, to all premises that the person owns, leases or occupies is less than 15 megalitres 
per year.  

Rosehill Scheme water is highly treated and can cause accelerated corrosion in materials normally 
used for water reticulation such as cast iron, copper and concrete. Special materials must be used to 
handle the water or it must be treated further if standard materials are used. In either case, the cost 
and inconvenience of these options is likely to make Rosehill Scheme water unattractive for individual 
small customers. 

Of the industrial, commercial and local government customers and potential customers that AquaNet 
presently deals with, only some local government irrigation sites and two to three line of main 
industrial users are small retail customers. AquaNet has no plans to market directly to residential 
customers. 

If the Rosehill Scheme is extended to supply new developments, for example through dual pipe 
systems, then AquaNet’s present plan is to supply other retailers on a wholesale basis for onward 
supply to customers in those developments. 

AquaNet will develop the recycled water market through one to one business to business 
communication such as meetings, phone calls and emails. 
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AquaNet will also maintain an internet site with information on the Rosehill Scheme and the benefits of 
recycled water use. Customer events will occasionally be held and will be by invitation. 

AquaNet will abide by the NSW Government Marketing Code of Conduct in communication with small 
customers. 

5.4 Transfer Code of Conduct 

The NSW Government Transfer Code of Conduct describes the arrangements that apply when a 
customer of any size is transferred from one licensed retailer supplier to another or to a public water 
utility, or from a public water utility to a licensed retail supplier. The Code imposes obligations on both 
the incoming and outgoing retailer, and the network operator. 

At present Sydney Water and AquaNet are the only retailers that will be supplying water from the 
Rosehill Scheme and that situation is unlikely to change in the foreseeable future.  

6. Implementation and Review 

AquaNet will: 

• ensure that this Plan is fully implemented and regularly reviewed according to the guidelines 
below; 

• supply recycled water in accordance with the terms of the Project Agreement and Supply 
Agreements; and 

• provide routine and event based communications in accordance with the agreed operational 
protocols. 

This Plan will be reviewed on direction of the Minister or if any of the following circumstances occur: 

• AquaNet enters into arrangements to supply Small Retail Customers; 

• There is a change to the terms of the Supply Agreements that represents a material change to 
this Plan; or 

• A change is required as the result of a change in law. 

The Codes of Practice for customer complaints or debt recovery will be reviewed if: 

• There is a change to the WICA regulations or other law that has a material effect on the 
codes; 

• There is a material change to the terms of the Supply Agreements; or 

• There is a material change to AquaNet processes.  

If the Plan or Codes of Practice are updated as a result of the above processes, an updated copy will 
be provided to IPART and when agreed, posted on the AquaNet website with copies provided to the 
ombudsman and the Minister. 
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Annexure A – Overview of the Rosehill Scheme 
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Annexure B – Rosehill Scheme Contractual Framework 
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1. Introduction 

Rosehill Network Pty Ltd (‘Rosehill Network’) holds Network Operator’s Licence number 09_002 
issued under the Water Industry Competition Act 2006 (NSW) (‘WICA’) under which it owns water 
infrastructure that forms part of the Rosehill Recycled Water Scheme (‘Rosehill Scheme’). This 
document, Rosehill Network’s Infrastructure Operating Plan, has been developed to satisfy the 
requirements of the Water Industry Competition (General) Regulation 2008 (NSW). 

1.1 Rosehill Scheme Overview 

The Rosehill Scheme involves: 

• extracting secondary treated effluent from Sydney Water’s Liverpool to Ashfield Pipeline 
(‘LAP’); 

• treating the effluent to produce high quality recycled at the Fairfield Advanced Water 
Treatment Plant (‘Plant’); and 

• transporting recycled water from the Plant, through a distribution network (‘Network’) to 
customers in the Fairfield, Cumberland, and Parramatta local government areas 
(‘Customers’). 

The scope of the Rosehill Scheme is shown in Annexure A. 

The Rosehill Scheme is underpinned by a 20-year Project Agreement between AquaNet Sydney Pty 
Ltd (‘AquaNet’) and Sydney Water and is capable of delivering up to 25 million litres of recycled water 
per day to Customers. 

Under the Project Agreement, AquaNet delivers recycled water to Sydney Water for the sale to its own 
customers (‘Foundation Customers’). Sydney Water has retail contracts with the Foundation 
Customers. Sydney Water supplies up to 32ML/d of treated effluent (according to an effluent 
specification in the Project Agreement) to the Plant from the LAP. AquaNet may sell any water in 
excess of that required to supply the Foundation Customers directly to its own customers (‘Non-
Foundation Customers’). 

AquaNet owns the Plant and has entered into an Operation and Maintenance Agreement with Veolia 
Water Australia Pty Ltd (‘Veolia’ or ‘VWA’) who is responsible for maintaining and operating the Plant. 

Rosehill Network and its sister company, AquaNet, have entered into a Pipelines Agreement whereby 
Rosehill Network constructed and owns the Network. Rosehill Network has entered into an Operation 
and Maintenance Agreement with Veolia who is responsible for maintaining and operating the 
Network. 

Both Rosehill Network and Veolia hold Network Operator Licences under WICA. 

The contractual structure of the Rosehill Scheme is depicted in Annexure B.  

AquaNet and Rosehill Network are both part of the Water Utilities Australia group of companies 
(‘WUA’) and through its various subsidiaries, WUA provides the resources, skills and expertise 
required for AquaNet and Rosehill Network to deliver the Rosehill Scheme. 

2. Executive Summary 

This plan explains how Veolia manage the infrastructure assets to best satisfy the contractual and 
relevant regulatory requirements for the Rosehill Scheme.  

This plan complements Rosehill Network’s Water Quality Management Plan as well as the VWA 
Infrastructure Operating Plan for the Plant and the VWA Water Quality Management Plan for the Plant 
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by providing details regarding all key asset management activities. The plan is further supported by 
the Veolia Document, MAN-3954 Operations Management Plan – Rosehill Recycled Water 
Scheme, which provides an overview of the way Veolia addresses the requirements for Quality, 
Safety, Environment, Asset and Risk Management as required by the Veolia Business Management 
Manual and relevant standards. 

The key features of Veolia’s Asset Management Plan are: 

● Establishment of an advanced Asset Management System with the potential to be linked 
to the SCADA system to ensure accurate and appropriate data capture from day one. 

● Early and rigorous attention paid by the Asset Management team to develop a 
comprehensive maintenance program. 

● Integration of condition monitoring, renewal and whole of life cost planning processes to 
promote high availability and durability of assets. 

● A focus on providing a competent, well trained and well supported operations team, with 
a view to establishing an ‘asset management culture’ on the RRWS. 

● Development of effective maintenance and renewal schedules with an emphasis on 
condition monitoring to minimise risks. 

● Implementation of special information systems to manage UF and RO membranes, as 
well as capital renewal.  

● Selective use of RCM through the operations phase to address reliability issues. 

3. Abbreviations 

The following abbreviations are used in this Plan: 

 
AquaNet AquaNet Sydney Pty Ltd 

CIP Clean in Place 

CMMS Computerised Maintenance Management System 

EIS Environmental Impact Statement 

Fairfield AWTP Fairfield Advance Water Treatment Plant 

FARWP Fairfield Advanced Recycled Water Plant 

FMEA Failure Mode and Effects Analysis 

VAMS Veolia Asset Management System 

IBMS Integrated Business Management System 

KPI Key Performance Indicator 

LOS Level of Service 
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MTBF Mean Time Between Failure 

O&M Operations and Maintenance 

OH&S Occupational Health and Safety 

PLANT The Fairfield Recycled Water Plant 

PM Preventative Maintenance 

RCA Root Cause Analysis 

RCM Reliability Centred Maintenance 

RO Reverse Osmosis 

Rosehill Network Rosehill Network Pty Ltd 

RRWS Rosehill Recycled Water Scheme 

SCADA Supervisory Control and Data Acquisition 

UF Ultrafiltration 

VWA Veolia Water Australia 

 

4. Introduction 

4.1 Context 

This Infrastructure Operating Plan has been prepared as an outline plan in order to assist with the 
management of assets at Fairfield AWTP.  

4.2 Scope 

The Infrastructure Operating Plan has been developed to provide the following information: 

● An overview of the asset management strategy and how the Infrastructure Operating 
Plan is developed in accordance with this; 

● Descriptions of the staff organisational structure and processes to be put in place to 
implement the asset management aspects of the Water Quality Plans and monitor 
compliance with all requirements; 

● Explanation of the process for developing, reviewing and updating the maintenance 
program. 

● An outline of the asset management information systems to be used; 

● Details of how preventative, corrective and breakdown maintenance is to be conducted 
on site; 

● An overview of the process and value of assessing criticality for all assets; 

● An overview of the process for performing condition and risk assessment and how this 
information is used for future planning; 
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● An outline of the capital investment strategy and the processes involved in making 
decisions regarding asset refurbishment and replacement; 

● Details of the asset renewal program, which consists of major periodic maintenance 
items, including overhauls and replacement; and 

● A summary of how RO and UF membranes are to be managed. 

 
4.3 Objectives  

The Infrastructure Operating Plan is designed to ensure that the Rosehill Scheme assets are 
managed to the principles of Veolia’s Asset Management Strategy. This strategy is an integrated and 
flexible approach, encompassing whole of life cycle costs. 

The primary objectives of the Infrastructure Operating Plan are to enable the physical assets of the 
scheme to be maintained, repaired, rehabilitated and replaced in such a way as to ensure the 
following outcomes: 

● No drop in level of service delivered over the duration of the contract. 

● Optimum equipment performance, reliability and availability. 

● Minimum total cost of ownership of each asset over its life cycle. 

● Minimum business risks to all stakeholders. 

● Compliance with all statutory and contractual requirements. 

 
5. Asset Management Strategy 

5.1 Strategy overview 

Veolia’s strategy for asset management uses an integrated approach which considers all aspects of 
the asset’s life cycle including safety, operational performance, levels of service, contractual 
requirements, maintenance requirements and the asset’s whole of life costs. 

A flexible approach accommodates the continuing change in external factors associated with 
economic influences, customer expectations and business needs. Veolia’s strategy enables ready 
reassessment and reiteration of inputs and outputs via periodic reviews and appraisals of all areas 
contained in an asset’s life cycle. 

Veolia’s asset management strategy and is designed to: 

● Reflect industry best practice. 

● Produce an integrated structure that supports all the activities of the business. 

● Ensure that the owner, operator and customers are not exposed to undue risk. 

● Ensure sustainability of the environment. 

● Create an objective, transparent management tool for monitoring asset performance 
against the relevant statutory obligations, policies, standards, levels of service and 
operational targets, and for reporting to authorities, customers and community. 
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● Minimise the cost of the managed assets over their useful life by balancing investment 
needs within economic and operational guidelines to ensure maximum efficiency in terms 
of capital investment and operational costs. 

● Ensure that the Plant maintains the minimum flows for which it was designed. 

● To manage and operate the Plant as an efficient business enterprise, it is essential to 
maintain the quality and performance of the assets at their optimum level. Detailed in this 
Infrastructure Operating Plan is the processes, which provide: 

- An effective mechanism for compiling a comprehensive asset register of all 
plant assets linked with quality, physical parameters, condition, criticality and 
performance of the assets.  

- Procedures for determining and recording asset condition and criticality; 

- Evaluating whole of life options; 

- Techniques for determining asset short- and long-term investment priorities 
and balance against the availability of funds; and 

- A program for asset management, maintenance, upgrading and replacement 
of assets that can cater for dynamic conditions. 

 
5.2 Planning Framework 

Veolia utilises an integrated approach to asset management planning which considers the impact of all 
internal and external influences on the systems assets – technical, financial, social, political and 
economic. 

Veolia establishes maintenance regimes, maintenance standards, operating procedures and 
investment and replacement strategies that are linked to ensure ongoing service delivery in the most 
cost effective manner. 

The asset management planning process consists of an annual review and refinement to allow for 
changing internal and external factors such as: 

● The asset management principles, strategy and objectives of the asset owner; 

● Industry-wide guidelines and standards for assessment management (including the 
International Infrastructure Management Manual) 

● Environmental legislation; 

● Funding and investment priority philosophies; 

● Occupational health and safety regulations; 

● Changing technology; 

● Industrial relations legislation; and 

● Community expectations. 
 

The asset management framework that is to be used for developing and revising the integrated Asset 
Management Plan is shown in the following table: 

 



Rosehill Network Pty Ltd – Infrastructure Operating Plan   
RRWS-IMS-DOC-002 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 10 of 32 

Step Details 

Step 1 Define Performance 
Criteria and Service 
Levels 

These are defined using contract requirements and KPIs, 
EIS requirements, Licence Requirements, Environmental 
Plan and statutory obligations and performance standards. 

Step 2 Establish Policies and 
Procedures 

The policies and procedures required to deliver Veolia’s 
asset management strategy reside in the Operations  
Management Plan (On Tap). 

Step 3 Define Asset Register 
and Data Standard 

The Plant’s assets are defined and categorised into specific 
areas and asset types using an asset register and data 
standard. The asset register is created and maintained in 
Veolia’s Computerised Maintenance Management System 
(CMMS) software. 

Step 4 Define Maintenance 
Requirements 

Maintenance requirements for assets are determined and 
managed in Veolia’s CMMS. Preventative maintenance 
implemented based on manufacturers recommendations 
and asset condition and risk assessment. 

Step 5 Asset Condition Grading 
and Assessment 

Assets have regular condition assessments conducted with 
defined standards and policies. An overall asset 
assessment is performed to identify any areas of potential 
concern. 

Step 6 Analysis and Review of 
Asset Assessment 

From the information collected in Step 5, an asset 
assessment identifies any shortfalls in asset condition and 
performance. A decision is then made either to continue 
to maintain or renew assets. Assets may be operated to 
failure based on whole of life costing evaluation options. 

Step 7 Review Maintenance 
Requirements 

Based on decisions made in Step 6, the options to increase 
or decrease maintenance expenditure is determined, 
reviewed and evaluated. 

Step 8 Asset Replacement 
Program 

Based on the assessments made in Step 6, the options 
available for asset replacement or refurbishment can be 
determined, reviewed and evaluated. 

Step 9 Review / Revise 
Investment Needs 

To assess the implications of changing inputs, business 
parameters, outputs, standards and targets, the results of 
outputs and total expenditure needs will be reviewed. 

 

6. Asset Management Organisation 

6.1 Veolia Staffing Structure and Responsibilities 

An organisational structure showing key Veolia positions relevant to asset management is shown in 
Annexure C. 

The asset management responsibilities of the key site-based staff are as follows: 

● Operations Manager – Jointly review and approve the O&M Plan. 
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● Level 6 Operator – Key site point of contact for all maintenance issues. Organise material 
resources and supervise operator-maintainers, electrical and mechanical tradesmen and 
subcontractors engaged in corrective maintenance and technical or vendor specific 
preventative maintenance activities. Manage the supply and transfer of spare parts and 
other and other inventory to and from the onsite store. 
Responsible for maintenance program planning. Develop and coordinate major 
preventative maintenance activities, including condition monitoring. Maintain the asset 
register. Develop the maintenance strategy and asset replacement program. Manage 
client reports and communications. 

 
The asset management responsibilities of the key members of Veolia’s asset management team, 
based in the Veolia Water Australia head office, are as follows: 

● Corporate Asset Manager – Manage the provision of IT systems and engineering 
services support to enable assets to be managed in accordance with the asset 
management requirements of the O&M Plan, the asset renewal program, and the 
reporting requirements of The Client.  

● Asset Performance Engineer– Assist in data collection and CMMS establishment 
activities and perform systems administration for VAMS. Facilitate workshops and provide 
technical and systems support for RCM. 

● Jointly review and implement the asset management component of the O&M Plan. 
Oversee development of the maintenance plan to align with best practice for Plant 
operations and maintenance. Review all aspects of the asset management framework, 
including the maintenance strategy and asset replacement program. 

● Assist in the development of the asset renewal program, as well as ongoing monitoring 
and reporting. Track performance of asset renewals and provide IT support for the capital 
planning system. 

● Asset Project Engineer– Conduct serviceability and reliability investigations. Provide 
engineering and project management assistance for major asset renewal and 
improvement projects.  
Provide engineering support to plant staff. Perform analysis of CMMS and carry out root-
cause-analysis (RCA) and reliability investigations as required. Ensure that information is 
appropriately captured and stored in the Computerised Maintenance Management 
System (CMMS) VAMS, and monitor and report on Plant asset management 
performance. 

● Electrical / Controls Engineer – Administer, develop and arrange for training for the site 
SCADA system. Provide project management and engineering assistance for key 
electrical and controls projects. 

 
6.2 Labour Resourcing   

To achieve the maintenance objectives of the Plant, the following staff are allocated: 

● Veolia operator-maintainers – in addition to operating the Scheme, Five (5) operators 
carry out routine asset maintenance. The following tradespeople are available on 
dayshift to carry out preventive and breakdown maintenance tasks: 
 - instrument technicians, electrical and mechanical fitters. 

● Network Coordinator - available to coordinate and carry out operations and works on 
the Network. 
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● General subcontractors – resourcing requirements vary depending on the work 
scheduled, but subcontractor tradesmen are engaged on an ad-hoc basis to carry out 
basic maintenance routines (as required). 

● Specialist subcontractors – separate commercial agreements are established for the 
carrying out of specialist maintenance activities such as servicing of chemical 
instrumentation, large pump systems, lifting equipment etc. 

 

Key service suppliers, including subcontractors, were identified during the procurement phase of the 
project. A continuing review process is to take place to ensure that service and supply is optimised. 

6.3 Equipment Resourcing 

The following facilities are available including, mobile plant and equipment to ensure maintenance at 
the plant is properly carried out: 

● Maintenance workshop  

● Electrical workshop 

● Spares storeroom 

● Workshop gantry  

● Workshop storage for consumables and tools 

● Workshop bench tools (bench grinder, drill etc.) 

● Workshop welding bay and equipment 

● Operator vehicles (utilities etc.) 

● Operator laptops  

● Tools (mechanical fitting, electrical etc.) 

● Instrument calibration equipment 

● Condition monitoring equipment (Non-contact thermometer etc.) 

● Lifting equipment (block and tackle etc.) 

● Access equipment (ladders, davits etc.) 

● PPE and safety equipment (gas detectors, chemical suits, masks etc.) 
 

Equipment required for major overhauls/repairs or specialised maintenance is generally provided by 
service contractors. 

6.4 Culture and Training 

In line with the Veolia Document, POL-7-3 Learning and Development Policy, Veolia fosters an 
‘asset management culture’ through communication, leadership and training. Culture is a key element 
that ensures that the objectives of the O&M Plan are realised. Veolia facilitates this by first appointing 
highly motivated, skilled and experienced staff to key positions. In addition, the following support is 
provided: 

● General systems training of all staff to enable them to: 
- use the CMMS system to manage assets, maintenance activities, condition 
assessment and spare parts. 



Rosehill Network Pty Ltd – Infrastructure Operating Plan   
RRWS-IMS-DOC-002 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 13 of 32 

- understand the specific CMMS data collection and reporting needs of asset 
management, and how this is used by the business to reduce risk, generate 
efficiencies and savings, and improve performance. 

● Specialised asset management staff are available to assist key staff to enable them 
to: 
- perform criticality analysis of assets and condition grading and use this information 
to manage risk and prioritise renewals 
- perform ‘whole of life’ analysis to understand and justify capital projects involving 
renewal or modifications  
- use and analyse the results of condition monitoring technologies and analysis 
techniques (such as vibration, oil analysis and thermography) to promote ‘predictive’ 
maintenance. 
- perform root-cause-analysis to fault-find complex or repeated failures. 

● Communication and involvement of key staff in asset management developments 
within the company through: 
- regular site-based meetings with the asset management staff; 
- attendance at periodic maintenance and CMMS user-group conferences; 
- participation in workshops to plan specific asset management improvements; 
- dissemination of maintenance systems updates via electronic means 

 

In accordance with the Veolia Document, PRO-15-1 Contractor Management Procedure, Veolia use 
its Contractor Management System to ensure that all subcontractors who carry out maintenance 
activities are suitably qualified and trained and have appropriate insurances.  

Similarly, Veolia staff who carry out maintenance are to have a suitable trade and/or other 
qualifications and must be aware of all appropriate legislation and standards. In this way, the Plant 
Operator will ensure that all activities are performed in a safe and competent manner.  

6.5 Policies and Procedures 

The policies and procedures required to implement the asset management strategy form part of 
Veolia’s Integrated Business Management System. The system’s documentation is stored within the 
BMS system and is controlled and maintained in accordance with the Veolia Document, PRO-129 
Documented Information Procedure. 

The integrated management system is used to manage all aspects of the operation and maintenance 
of the Rosehill Recycled Water Scheme. This includes the following Veolia Documents: 

● STA-311-2 Asset Management Strategy  

● PRO-3825-2 CMMS Operations and Maintenance Procedure 

● PRO-3826-2 Conducting Preventative Maintenance Procedure 

● PRO-3827-2 Conducting Breakdown Maintenance Procedure 

● PRO-3821-2 Membrane Maintenance and Replacement Procedure 

● PRO-327-1 Criticality and Condition Grading Procedure 

● PRO-3822-2 Asset Condition and Risk Assessment Procedure 

● PRO-326-1 Developing and Maintaining an Asset Replacement Plan Procedure  

● PRO-3828-2 Spares Parts Management Procedure 

● POL-12-2 Asset Management Policy  
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● PRO-3829-2 Asset Reporting and Analysis of Maintenance Procedure 

● TEM-38-1 VAMS Static Data Recording Procedure 

● PRO-331-2 Asset Location Numbering and Data Procedure 
 

A complete list of Veolia documents pertaining to the Rosehill Recycled Water Scheme (RRWS) can 
be generated at any time from the BMS. Reports can show complete listings of recently updated 
documents. 

6.6 Establishment of Systems 

Veolia manage data in multiple information systems to make asset management effective for the 
RRWS. The most important of these systems is the computerised maintenance management system 
(CMMS). The process of setting up these systems prior to commissioning has been critical to asset 
management, as shown below. 

6.7 Documentation and Records 

Veolia capture and store, within its CMMS historical information relating to maintenance, repair and 
replacement activities conducted on infrastructure assets. Overall, the CMMS records the following: 

● Comprehensive asset register reflecting an up-to-date configuration of the RRWS 
equipment 

● History of all preventative, corrective and breakdown asset maintenance conducted 
on all assets 

● Instrument calibration history 

● Meter information and condition monitoring results  

● Inventory of spare parts holdings 
 

In addition, the CMMS records the financial details of all purchases of materials and labour carried out 
in the course of conducting maintenance. 

6.8 Compliance and Management Review 

As part of the Integrated Business Management System, this Infrastructure Operating Plan is subject 
to internal audits and review to ensure that activities on site comply with the requirements of the plan.  

Revision of this information takes place for the life of the operating contract to allow for changing 
internal and external factors such as changing technology, funding and investment priority 
philosophies, Environmental, WHS and IR regulations and other factors. 

7. Performance Management 

7.1 Levels of Service Targets 

The mandatory performance criteria for the RRWS are defined in the Contract Requirements.  

These operational performance requirements define the minimum level of service (LOS) in terms of 
water quality, water volume and general performance that is to be delivered by the Plant Operator. 

The LOS is defined in the reference specification in Veolia Document, TEM-3898-1 Recycled Water 
Specification. 
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The successful commissioning of the Plant was a milestone for demonstrating that the initial as-
constructed equipment configuration is able to deliver the required LOS.  

LOS is a key driver of asset management, particularly in setting targets for (a) plant and equipment 
availability; (b) maintenance productivity and effectiveness; and (c) equipment operational efficiency.  

7.2 Performance monitoring and review 

Veolia monitor performance and reports to the client on a monthly basis, performance against the 
agreed standards in accordance with the Contract Requirements. 

The supervisory control and data acquisition (SCADA) system is the key source of online equipment 
performance monitoring for the RRWS. This SCADA performance data is used in three ways: 

● Key flow, process and quality information will be stored in a data historian for trending 
analysis, monitoring and fault finding.  

● Those items that contribute to a General Failure or Water Quality Failure is captured 
in the Performance Management System, which can be used for client reporting. 

● Performance indicators based on meters that fall below, or rise above, a predefined 
level (such as motor currents and log reduction values for UF cells) have the potential 
to trigger corrective maintenance activities in the CMMS. 

 

In addition to process monitoring and optimisation of energy consumption Veolia perform condition 
monitoring and periodic efficiency reviews of major machinery. This review entails analysing the 
operating efficiency of high-energy-consuming equipment, specifically the RO pumps.  

The purpose of performing this analysis is two-fold. The first is to promote energy savings—inefficient 
pumps require more energy to meet the same output. Where a significant drop in efficiency is 
detected, a maintenance activity is to be raised in the CMMS to investigate and identify the root cause 
of the problem. The second is to identify early indications of deterioration in condition. 

7.3 Changes to Service Levels 

If future changes in demand or other requirements (such as recycled water quality) necessitate 
modifications to the LOS, then it will be necessary for Veolia to carefully consider how the delivery of 
the new LOS will impact the performance and management of its assets.  

8. Asset Inventory 

8.1 General 

Veolia maintains an up-to-date inventory of infrastructure assets, known as the ‘asset register’, 
reflecting the as-built configuration of the plant.  

The asset register database is carefully structured with an appropriate resolution to ensure that: 

● site staff, managers and engineers are able to find items easily and unambiguously;  

● data capture is properly matched to analysis and reporting requirements; and 

● maintenance history and cost information are captured at the right level (identified in a 
risk assessment process). 
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8.2 Asset Register  

The scope of the asset register is to identify all infrastructure assets associated with the Plant, 
including machinery, structures, and electrical installations. 

The asset register has been created, using data from numerous sources including 

● Asset list 
- Grouped in major system and equipment areas 

● As-built equipment lists (mechanical, electrical, valve and instrumentation) 
- Potential for make, model, serial number, size, capacity, warranty, asset type 

● As-built drawings 
- primarily the process and instrumentation drawings (P&IDs) as a checklist for asset that 
have been included 

● Financial 
- purchase date and price where know. 

Once collected, asset data is collated into an asset register using the agreed structure for the asset 
hierarchy as defined in Veolia guidelines. Veolia then developed a full asset inventory in the CMMS 
and integrates this information, along with the O&M manuals and spare parts lists as part of the 
Business Management Plan. 

8.3 Asset interface points (boundaries) 

The limits of the agreement for the Asset Management and the Operations of the RRWS are defined 
in the Veolia Document, TEM-3942-1 Definition of Interface Points. 

9. Asset Management System 

9.1 CMMS 

9.1.1 General 

● A Computerised Maintenance Management System (CMMS) forms the basis of Veolia’s 
asset management and maintenance plans and will be used for scheduling, recording 
and analysing all maintenance activities. 

● Veolia uses a new generation computerised maintenance management system (CMMS), 
called VAMS. The system utilises a web interface and is an important tool for the day-to-
day management of asset maintenance and repairs, as well as spares inventory.  

● Based on the leading asset management software platform Infor EAM, VAMS has been 
specially developed by Veolia Water to suit the needs of managing water and wastewater 
treatment infrastructure assets. It includes many features, including: modules for 
managing asset details and configuration, preventative maintenance planning and 
scheduling, purchasing, management of spares, workflow and analysis. 
 

9.1.2 Establishment and Use of Asset Management System 

● Veolia has developed an asset register and preventative maintenance work order data in 
the computerised maintenance management system (CMMS).  

● The CMMS comprise an inventory of all managed assets. It includes criticality and 
condition grading of all asset components, and other relevant data such as capacity, size 
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and age. Information is archived to allow trending of asset condition over the operating 
period.   

● Most importantly, the system is to be used to capture data relating to all inspection and 
maintenance activities conducted at the Plant.  

● All required preventative, corrective and breakdown maintenance information is entered 
into the VAMS database, properly linked to the assets that work is to be carried out on. 
Upon completion of tasks, maintenance personnel record the task as completed in VAMS 
with the following information: 

○ date completed 
○ personnel undertaking the work 
○ labour hours for task 
○ materials used 
○ asset condition and performance data as observed during maintenance 

activities, including a brief description of work and important notes 

● A high quality preventive maintenance program is critical to prevent inadequate 
equipment performance that can result in environmental or process incidents. Adherence 
to the preventive maintenance program must be assessed on a frequent basis, using 
maintenance performance indicators.  

● VAMS is used to monitor preventive and corrective maintenance ratios with the objective 
of minimising breakdowns and failures.  

● Regular reviews of maintenance performance will lead to progressive refinement and 
optimisation of the overall maintenance program. Equally important is the issue of 
breakdown maintenance, which must be undertaken in a timely, reliable manner. 

● A KPI dashboard can be individually configured to monitor performance against certain 
contractual measures, compliance with statutory requirements as well as benchmarking 
and monitoring of internal KPI’s.  
 

10. Maintenance Planning and Execution 

10.1 Work Instructions 

Work orders and associated task instructions are planned for and generated prior to their required 
start date. They are issued by the Level 6 Operator to a trade group who are responsible for: 

● Preparation – review of work to be undertaken and ensuring that all materials, spares and 
tools are available for the timing of the work. 

● Safety and Environmental constraints – permits to work, entry permits etc. to be 
completed as required in high risk areas such as confined spaces. 

● Operational constraints – avoid incidents leading to water quality or quantity problems. 

● Completion of all maintenance tasks. 

● Closing of work instructions in the Computerised Maintenance Management. System with 
all required data completed – hours worked, spares used, external resources etc. 
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If something unexpected is noted while undertaking the work, the person responsible for the 
maintenance is required to raise a breakdown maintenance order. Work instructions for each asset 
are regularly reviewed by all maintenance staff. 

For efficiency, work instructions are not raised for minor housekeeping items, such as keeping plant 
clean and tidy, and operational running checks that must be done on a daily basis. These items are 
managed using Veolia Documents, TEM-3778-2 Daily SCADA Checks and TEM-3777-2 Operator 
Rounds. 

10.2 Maintenance program optimisation 

Initially, the preventative maintenance program has been developed on the basis of vendor 
recommendations and Veolia Maintenance Standards. This program is reviewed regularly and in the 
event of reliability issues occurring. To this end, Veolia will apply an initial maintenance review and 
optimisation process, as well as ongoing selective application of analysis in accordance with the 
principles of reliability centred maintenance (RCM). For more detail refer to the Veolia Document, 
PRO-327-2 Criticality and Condition Grading Procedure. 

RCM provides a rigorous analysis framework for ensuring that the most cost-effective maintenance 
activities are employed to manage an asset’s failure modes. There are a number of different versions 
of RCM, but the key elements of any RCM process are defined in SAE Standard JA1011 Evaluation 
Criteria for Reliability Centered Maintenance. Consistent with this standard is the ‘RCM-2’ framework, 
which Veolia Water has successfully used in a number of applications, particularly in North America. 

When properly applied, RCM typically results in a reduced amount of routine maintenance work, while 
introducing more inspections and diagnostic activities to identify hidden failures and enable a greater 
degree of maintenance that is condition-based. 

Application of RCM is most effective when a ‘review group’ approach is employed. To achieve this, a 
well-trained facilitator will conduct workshops with relevant plant-based technical experts. Software is 
used to document the steps taken and the resulting actions.  

Although it can be time-consuming to perform, the outcome of RCM will usually be not only improved 
reliability and cost, but also an audit trail for maintenance changes, and a much deeper understanding 
of the assets by all participants. This last point contributes very positively to developing a proactive 
asset management culture within the operations team. 

On the RRWS, Veolia will apply selective use of the comprehensive RCM framework for critical assets 
where there are major reliability issues or excessive maintenance costs.  

10.3 Preventative Maintenance 

10.3.1 General preventative maintenance  

Maintenance of the RRWS is predominantly a planned activity, with the emphasis on regular 
inspection, routine servicing and timely replacement or repair of asset components. Excessive 
maintenance is to be avoided, but each asset and asset component should be capable of reaching its 
economic life. 

The preventative maintenance requirements of the RRWS are initially dictated by vendor 
recommendations and Veolia Maintenance standards. These in turn will be designed to ensure 
maximum reliability of plant items and developed on the basis of information provided from a variety of 
sources, including manufacturer’s recommendations, equipment operation and maintenance manuals 
and operational experience from other plants. In general they fall into two groups: 

1. Time-based preventative maintenance – this is applied where the operation of equipment is 
fairly consistent over time and is scheduled in the Computerised Maintenance Management 
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System on the basis of fixed intervals of time (such as monthly, quarterly or annually). This 
includes regular inspections and checks of all process equipment 

2. Running hours-based preventative maintenance – this is applied where operation of 
equipment is highly variable, for which maintenance investigations and/or actions are triggered 
by running hours 

For more detail refer to the Veolia Document, PRO-3826-2 Conducting Preventive Maintenance 
Procedure. 

10.4 Corrective maintenance  

In addition to planned preventative maintenance, there is a need to perform on-condition, or 
‘corrective’, maintenance. This is essentially maintenance conducted on the basis of sub-optimal 
condition, with the aim of preventing further loss of performance or running to failure. 

Corrective maintenance may come about as a result of a discovery from a condition inspection or test, 
or during the conduct of a preventative maintenance routine. Alternatively it may be triggered by online 
condition or performance monitoring parameters, which give early indication of deterioration. 

10.5 Condition Monitoring 

While many corrective maintenance activities cannot themselves be easily planned, the inspections, 
diagnostic checks and condition monitoring activities that trigger them can be. In this way, Veolia 
employ a number of ‘predictive’ maintenance activities as part of the preventative maintenance plan 
for the Rosehill Recycled Water Scheme. 

Condition monitoring and inspections are planned to be an integral part of the maintenance strategy 
for the RRWS. These include: 

● Online monitoring of efficiency, performance and condition indicators. 

● Vibration analysis. 

● Oil analysis. 

● Thermographic imaging, (where possible). 

● Corrosion monitoring. 

● Visual inspection and condition grading. 
 

10.6 Breakdown Maintenance 

In contrast to the more organised structure of preventative maintenance, emergency and breakdown 
maintenance is unpredictable and requires operations and maintenance personnel to be reactive. 

Since one of the primary objectives of maintenance is to ensure that equipment is able to meet the 
required performance standard at all times, then all breakdowns must be attended to.  

Breakdowns that constitute an ‘incident’ are to be addressed as outlined in the Veolia Document, 
MAN-3935-4 Incident and Emergency Management Manual. 

When a breakdown is discovered, operator-maintainer personnel identify the item and a decision is 
made as to how the item is addressed. This decision takes into account a number of different factors, 
including: the risks and consequences of not rectifying the problem; the costs and complexity of 



Rosehill Network Pty Ltd – Infrastructure Operating Plan   
RRWS-IMS-DOC-002 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 20 of 32 

rectifying the problem; the criticality of the item that failed and its impact on operations; and the overall 
priorities of the client and operations team. 

Information about the breakdown maintenance activity is then entered into the CMMS at the earliest 
opportunity, and this includes the type/mode of failure, as well as details about the suspected cause, 
the results of follow-up investigations and the impact on operations, personnel and equipment safety 
and/or the environment. In the process, the item will be automatically added to the outstanding work 
list with an appropriate response time along with any tools or spares required. 

If the breakdown maintenance item is an emergency, maintenance staff may repair the selected asset 
on the spot, ensuring all WH&S procedures are undertaken and input into the CMMS at the 
completion of the works. 

In addition to providing historical information, capture of the failure information also provides input into 
planning activities. Where, for example, equipment is identified with unusually low mean time between 
failures (MTBF) and/or is incurring unexpectedly high maintenance costs, the whole of life costs of the 
asset will be reviewed with a view to revising the preventative maintenance and routine checks 
associated with that item. 

For more detail refer to the Veolia Document, PRO-3827-2 Conducting Breakdown Maintenance 
Procedure.  

10.7 Outage Planning 

Veolia plan carefully for maintenance that requires taking plant out of service. At all times, the 
operations and maintenance team act to ensure a balance between servicing equipment without 
compromising availability of plant. 

As much as possible outages are scheduled to ensure minimum impact or risk to operations. An 
understanding of the criticality of the assets is essential to ensure that if maintenance is performed on 
equipment that is normally in standby, then there is still sufficient system redundancy to mitigate 
against the key risks. 

For this reason, it is expected that outages for major preventative items and repairs as much as 
practical are planned to coincide with periods of reduced output.  

10.8 Spare Parts  

10.8.1 Management of Spare Inventory 

Initially spare parts have been purchased in accordance with Veolia’s process for identification of 
critical spares as well as suppliers' recommendations. The spare parts inventory is established in the 
CMMS. 

Spare parts are linked to assets and maintenance activities and be identified as used when they are 
removed from the store. This in turn automatically adjusts stock levels left in the CMMS. 

Minimum stock levels are be allocated for each spare part. Once reached reorder reports can be 
produced for maintenance personnel. The minimum stock level are be based on lead time of 
replacement, frequency of used, price and criticality of the spare part. Each spare is linked to a 
preferred supplier to assist in purchasing of new stock.  

The CMMS is capable of producing the following reports: 

• Monthly reports with average spare part values to determine: 

• Volume and value of spare parts on shelf 
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• Volume and value of spare parts used during the month 

• Volume and value of spare parts purchased during the month 

• Stocktake audits are conducted yearly to determine the accuracy of the system. 

10.8.2 11.7.2 Critical spares identification 

The criticality of the spare parts is an indication on how important it is to have a spare part on site. 
Having the right spare parts at the right time can save the plant from a long-term loss of production. 
However, having expensive and poorly chosen spare parts on site can be considered as unutilised 
capital and a waste of space in the plant’s storeroom.  

The criticality assessment for spares is a decision making tool to help decide, according to the 
suppliers’ recommendations and the team’s experience, whether a spare should be purchased or not. 

The spare parts criticality is assessed on a figure calculated from asset criticality and lead time. The 
result of the assessment is the spare criticality and can be used to assist with the decision to hold an 
item. 

For more detail refer to the Veolia Document, PRO-3828-2 Spare Parts Management Procedure. 

11. Criticality Assessment 

11.1 Priorities 

Evaluating asset criticality is one of the most important asset management activities that Veolia 
conduct on the Rosehill Recycled Water Scheme.  

As an indicator of the ‘consequence’ of asset failure, criticality grading enables assets and associated 
management activities to be prioritised based on risk. At the Fairfield Recycled Water Plant, Veolia 
use criticality for the following: 

● Monitoring asset risk levels. Performing asset assessment, based on combining the 
results of criticality with the latest condition grade (see condition assessment below). 
Asset risk levels are then used to set priorities for renewals. 

● Listing critical spares. Identifying critical spares required to be held on site, based on 
asset criticality and lead time. 

● Prioritising reliability analysis. Setting priorities for analysing assets to improve 
maintenance costs or reliability, including analysis for reliability centred maintenance 
(RCM). 

 
11.2 Criticality Grading 

Veolia defines an asset as critical if a significant adverse impact is expected in the event of total 
failure. When determining the criticality grade, the assessor must understand how the asset fits into 
the larger process, and how its failure will impact overall operational performance, operator and 
customer safety, and the environment.  

The grading is conducted in accordance with the Veolia Document, PRO-327-2 Criticality and 
Condition Assessment Procedure. 

Criticality grading of assets in the Plant has been conducted following commissioning of the Plant. 
Since criticality is determined by plant configuration, future criticality assessment will be performed as 
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required by the asset team and involve site staff or when modifications are undertaken or if high risk 
events occur. 

12. Condition Grading and Asset Assessment 

12.1 Purpose 

The purpose of the condition grading and asset assessments is to provide a structured and consistent 
approach to review the condition and expected life of the asset, maintenance and renewal 
requirements, and the management of risk which feeds into the asset renewal plan.  

A risk-based approach represents best practice in determining the method of assessment, and the 
frequency of monitoring activities. Asset condition rating and criticality factor are determined to 
produce an asset risk level assessment. 

12.2 Condition Grading 

The condition grade for an asset is an indicator of the likelihood of total asset failure within 12 months 
of the assessment. 

Operational staff is required to perform the assessment in groups of two as a minimum to reduce the 
level of error from subjectivity. The assessment is based on factoring in multiple criteria, taking into 
account the dominant failure modes of each asset and the signs of deterioration in condition that best 
predict where the asset lies in its life-cycle as per the Veolia Document, PRO-327-2 Criticality and 
Condition Grading Procedure.  

12.3 Inspection frequency and records 

Asset condition inspections are programmed on an annual basis as a minimum and opportunistically 
carried out with repairs and scheduled works. 

12.4 Asset Assessment 

The asset assessment is conducted using the condition and criticality gradings in accordance with 
Veolia Document, PRO-327-2 Criticality and Condition Grading Procedure. 

12.4.1 Low Asset Risk Level 

For assets with a ‘low’ score (1-4) the assessment has determined that given the criticality and the 
condition, they are of minimum current risk to the treatment plant operation.  

If it turns out that renewals are planned for a given period, then a low score suggests that the renewal 
is not required if the main justification is on the basis of condition. Therefore, such activities, in the 
right circumstances can be delayed. 

12.4.2 Moderate Asset Risk Level 

For assets with a ‘moderate’ score (5-6), the criticality and condition are such that there is not high 
enough risk to clearly justify a renewal (although it could be considered), but sufficient risk to warrant 
closer monitoring of the asset’s performance and condition. If the condition deteriorates further, then it 
is incumbent of Veolia to then address the ‘high’ risk level. 

12.4.3 High Asset Risk Level 

For assets with a ‘high’ score (8-10), the asset risk must be immediately and actively managed. The 
Operator must investigate the asset more thoroughly then determine whether to plan a renewal for the 
earliest opportunity or put in place a failure contingency strategy. The latter may involve purchasing a 
spare part or arrange for a work-around in the event of asset failure. 
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12.4.4 Extreme Asset Risk Level 

Only critical assets can have an ‘extreme’ score (12-15), which is designed to set the priority of action 
above assets with a ‘high’ level. In reality having an extreme score means that failure of the asset will 
result in adverse consequences and the likelihood is possible or expected. Immediate intervention or a 
failure management plan is required to be in place. 

12.5 Asset Assessment Reporting 

Gradings for criticality and condition will be recorded in time-series data in the CMMS to enable 
trending and review of historical indicators. 

13. Asset Renewal and Durability 

13.1 Forecasting challenges 

The main asset management system at the Plant will be the CMMS. However, it should be noted that 
a CMMS is primarily designed as a maintenance transaction system, to schedule and record details of 
maintenance as it is carried out.  

Such systems are not suitable for long term forecasting of capital renewal requirements, since these 
items will depend heavily on individual failure patterns and deterioration curves that apply for different 
assets. At any plant, the number of different failure patterns is as varied as the number of assets 
themselves, and to deal with this complexity, it is necessary to use a separate planning system. 

13.2 Planning and Managing Renewals 

To manage the expenditure on asset replacement and refurbishment and ensure that they are 
planned in such a way as to minimise operational risks while remaining cost-effective, Veolia will 
implement its Contract Asset Renewal Management System (Sinapse).  

Employed at a number of sites, Sinapse is a decision support system (DSS) that combines a 
structured process with a simple user interface for developing and managing the asset renewal 
program.  

At its heart is a methodology for combining the results of the asset risk level assessment, as well as a 
historical renewal summary and a future renewal strategy, consisting each of a renewal ‘profile’ based 
on the following parameters:  

● renewal intervention frequency;  
● number of refurbishments per life-cycle of the asset;  
● replacement cost; and  
● refurbishment cost. 

 
Key information is presented in a structured format to enable the maintenance team to make decisions 
about how to best manage risk and renewal. This information includes: 

● Risk level. The results of the last criticality, condition and asset assessments. If the 
risk level is high or extreme, the manager is required to make comments about what is 
being done to address this, including a failure contingency strategy if applicable. 

● Historical summary. A list of historical renewals carried out on the asset, as well as a 
summary of the actual past renewal profile, determined by averaging the data in the 
list. The more renewals that are carried out the more accurate this data becomes. 

● Renewal strategy. A strategy for managing renewals moving forward is based on 
Veolia’s projection of the above four renewal profile parameters. This strategy may be 
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altered at any time based on review of the historical summary as well as the current 
asset risk level.   

● Future renewals. The planned renewal strategy will automatically produce a list of all 
upcoming renewals based on the renewal strategy and the date and type of the last 
renewal carried out.  

 
Veolia use the Sinapse system not only to determine whether renewals for low risk-level assets should 
be delayed and for high risk-levels brought forward, but also to track and report past expenditure, as 
well as prepare future budgets and long term models. 

13.3 Handover and Residual Life  

The SINAPSE system has been designed in such a way as to accommodate plants in which the 
assets are handed over at the end of the contract term.  

Where assets have a stipulated handover life requirement. Where the system identifies that the 
normal program could lead to the asset not meeting this requirement, it will automatically program an 
extra intervention at the end of the contract to ensure this requirement is met. The Operations 
Manager may then bring this extra intervention to the second last or third last years of the contract to 
ensure that the workload is manageable. 

This value will be used in the SINAPSE to assist the Operations Manager in determining whether 
planned replacement of the asset needs to be brought forward to avoid unplanned failure. 

13.4 Analysis of Whole Life Costs 

The SINAPSE is a planning system based on combining simplified predictive modelling of failure with 
assessment of the asset risk level. It can be used to generate both short-term budgets and long-term 
forecasts. However, when it comes time to perform major interventions, more investigation is required. 

The methodology to be adopted by the Operations Team in the decision to create, renew or dispose of 
an asset will be based on the ‘whole of the life’ costs associated with the asset, using discounted cash 
flows and economic evaluation. 

Whole of life costing analysis brings together all the costs of ownership and operation over the whole 
life of an asset. An example of the type of costs involved with whole life cycle costing is shown in the 
following table: 

 
 

When planning to renew assets, Veolia will consult as required all relevant contract and technical 
documents, in particular as-built drawings, manufacturer-supplied information and the durability plan. 
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This will ensure that material selection, and other factors that influence asset durability, are properly 
addressed during the Operations phase. 

The outcomes of the condition grading and asset assessment are to identify critical and non-critical 
areas of operation and review the type of future asset maintenance or replacement that is required. 

The analysis of the assessment score is linked to a whole life cycle cost analysis. Each asset is 
evaluated for risk and whole of life cost for its specific future maintenance needs. 

Part of the analysis and review is to determine the actions required to be undertaken. The options 
available include: 

● Current preventative maintenance activities are reviewed and increased or decreased; 

● Pre-emptive asset replacement or refurbishment is employed; 

● Increased condition monitoring; 

● Purchasing of critical spares to mitigate this risk; 

● Run to failure (for assets that are not critical) 
 

A continuing emphasis is to be placed on utilising information collected and analysed to review the 
breakdown maintenance expenditure, preventative maintenance expenditure and asset renewal 
program. 

Properly organised maintenance takes into account economic aspects and operating constraints. 
Increasingly, non-repairable components are used for basic equipment. The cost of repairing these 
components is often very high, and therefore a cost-benefit analysis must be undertaken to justify 
whether such a repair is economically viable compared with replacement of the component. 

As a general rule, replacement of small items of equipment is preferred with the faulty item being 
removed and repaired in specialised workshops. Certain repairs are more economically performed by 
specialists who have advanced training and specialised tools at their disposal and are able to 
complete the work faster and cheaper. This brings about the need to subcontract selected 
maintenance work. This practice takes account of experience acquired in other applications and 
increases operational security. 

13.5 Asset Disposal  

In instances where a decision is made to dispose of an asset, then the disposal activity will be 
conducted in accordance with the Veolia Document, PRO-3823-2 Asset Creation and Renewal 
Procedure. 

For the infrastructure assets within the RRWS, the owner will be AquaNet. Disposal will necessitate 
that the Operations Manager takes responsibility, obtains the appropriate approvals and conducts, as 
required, a risk assessment to ensure that the means of disposal is not only cost-effective, but also 
safe and environmentally friendly. 

If the asset includes any data stored within it, then it will be the Operations Manager’s responsibility to 
ensure that the information is properly erased prior to, or in conjunction with the disposal. 

14. Asset Review and Planning 

14.1 General 

Following a review of preventative maintenance tasks or an asset assessment, maintenance may be 
increased to reduce risk and prolong asset lives and ultimately reduce expenditure. The decrease in 
maintenance on a specific asset is only undertaken if there is no increase in risk to plant operation. 
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Maintenance may also be decreased or ceased and the asset may be run to failure if it does not affect 
plant operation. 

Any decisions made on changes to maintenance requirements on a specific asset initiate a review of 
maintenance requirements of assets of similar type across the plant. All assets of similar types will be 
re-evaluated with specific emphasis on the effect of the changes on risk to operations. 

14.2 Asset Review and Reporting Program 

A tapered review process is utilised to minimise plant resources and to implement a process that 
accurately reflects the rate of change in condition of the asset and associated risk of failure.  

Where practical ongoing condition based monitoring and review will be undertaken. The Veolia 
Document, PRO-3829-2 Asset Reporting and Analysis of Maintenance Procedure, details the 
reporting and asset review process that will be undertaken. 

Over time, the review period for individual assets, or groups of assets, is optimised based on asset 
history data, and appropriate techniques for decay and risk analysis. 

15. Capital Investment Strategy 

15.1 Asset Renewal  

Veolia has developed schedules for asset renewal. In the process it has identified the estimated costs 
associated with all asset overhaul and replacement activities through the life of the Contract.  

15.2 Initial Planning 

Planning for future capital investment needs and options aim to focus on the objectives and 
investment categories shown in the following table:   

Objective Capital Investment Category 

Estimate the investment needed 
over time to maintain the 
serviceability of existing assets 

Renewal: Capital - Maintenance investment for assets 

Meet higher water quality and 
environmental standards 

Water Quality: Capital - Water quality investment 
Environment: Capital - Environmental investment 

Meet higher service levels and 
performance standards 

Improvements: Capital - Service levels investment 

Meet growth in demand Growth and New Demand: Capital - growth and 
demand investment 

 
Adopting an integrated approach to asset management planning establishes the appropriate links 
between investment needs and outputs to: 

● Identify the current level of service, performance, condition and serviceability of the 
assets 

● Establish appropriate targets, standards and forecasts of service levels 

● Establish planned and justified investments by priorities 

● Balance investment, operational and maintenance needs with outputs 
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The outcome of the iteration process is to identify the preferred investment needs and options. 

15.3 Project Appraisal and Investment Studies 

When needs have been identified, the resulting capital investment needs are evaluated, justified and 
prioritised as part of the project appraisal process. 

Investment studies should be undertaken to deal with strategic options, while project appraisals focus 
on individual schemes and projects. Investment studies will cover: 

● Investment strategy 

● Investment justification 

● Unit costs 

● Investment compilation by asset type/investment category 

● Assessment of outputs 

● Assessment of total investment 
 

Project study and appraisal reports will cover: 

● Justification of need 

● Statement of facts (including current situation and forecasts) 

● Design criteria (including planning horizon) 

● Options consideration 

● Investment costs 

● Operating costs/ operating method 

● Whole of life cycle cost/net present value options - summary of all options and costs 

● Investment type, allocation and priority ranking 

● Investment program and profiling 

 

15.4 Capital Program – Compilation and Priority Ranking 

The capital investment proposals and options derived from the asset management planning studies 
have to be expressed in varied formats to assist the priority ranking of projects. Using an integrated 
format to collate the Asset Renewal Plan allows sensitivity analyses to be undertaken to determine the 
effects of varying and re profiling investment needs with outputs. 

The effect of sensitivity tests on the various investment categories could include the following. 

● Maintenance of assets: changes in asset maintenance and replacement policies could 
be assessed and linked to service levels, standards and asset lives. Performance 
criteria could be reviewed 

● Growth development: forecast rates of growth and new development could be 
reassessed 

 



Rosehill Network Pty Ltd – Infrastructure Operating Plan   
RRWS-IMS-DOC-002 

Version 1.0 19 August 2020          Uncontrolled when printed                 Page 28 of 32 

Compilation of projects into a Capital Investment Program would begin at the project appraisal stage, 
where project need, justification and benefits (both technical and financial) would all be subject to 
scrutiny. Within each investment category (i.e., Renewal, Water Quality, Environment, Improvement, 
Growth and New Demand, and Other), projects would be graded by priority. This would involve 
various techniques including whole of life cycle analysis and timed targets. 

Investment category is prioritised by analysing investment levels by category and asset type to a 
capital investment expenditure ceiling. Scenarios examined would include least cost options, 
economic appraisal, maintenance options and establishing hurdle grades to supplement the 
serviceability and actual performance criteria. 

The final preferred Capital Investment Program derived from the investment review and iteration 
process leads into the Asset Renewal Plan. 

The systematic structured approach to asset management planning integrates key aspects into an 
overall strategy to operate the system effectively and economically. 

By introducing an integrated process to justify the investment needs, economic optimisation comes 
from ensuring that resources are effectively directed at assets to achieve their maintenance, operation 
and service outputs. 

The Asset Renewal Plan is an integral part of the asset management system and ensures that the 
performance of assets provide the service level objectives in the longer term. 

By establishing the condition and performance of existing assets, a benchmark can be established to 
justify asset investment needs in conjunction with funding threshold and priorities. 

Asset management planning is an important part of Veolia’s management strategy to support the 
efficient and effective operation and maintenance of the Plant. 

16. Membrane Management 

16.1 General 

Having effective management and maintenance of the membrane system will ensure that the water 
quality objectives are met and the most cost effective operation of system from an energy, chemical 
consumption and membrane replacement perspective is achieved. 

A clearly defined membrane maintenance programme involves a number of clearly defined processes.  
These include performance monitoring and process testing. 

Another key component of monitoring fouling rates is the ability to autopsy the membrane modules. In 
addition to using the resources of the membrane supplier, or a third party provider, the membrane 
modules can be sent to Veolia Water’s Research centre in Paris, Centre de Recherche Maison Laffitte 
(CRML). 

Autopsy diagnostics allow identification of the cause of potential membrane degradation and fouling 
problems as well as optimisation of the CIP solutions depending on the fouling characteristics. 

16.2 Membrane Types 

Two types of membranes are used in the FRWP’s process: 

● Ultrafiltration - UF Membranes, Memcor/Evoqua S10N 

● Reverse Osmosis - RO Membranes, Hydranautics ESPA 2LD 
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16.3 Membrane Management 

A key aspect of optimising the asset lives is the effective management of the Plant’s membrane 
inventory. 

In Australia, Veolia manages successfully ultrafiltration (UF) and reverse osmosis (RO) membranes in 
several plants the largest being: 

● For UF membranes - Bendigo plant with average output capacity 126 ML/day 

● For RO membranes - Sydney Desalination Plant with average output capacity 250 
ML/day. 

 

For detailed information regarding membrane management refer to the Veolia Document, PRO-3821-
2 Membrane Maintenance and Replacement Procedure. 
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Annexure A – Overview of the Rosehill Scheme 
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Annexure B – Rosehill Scheme Contractual Framework 
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Annexure C – Key Veolia Personnel 

 

 

https://www.lucidchart.com/documents/edit/e61dca80-cbb9-4715-93c2-4dcd83134a48/0?callback=close&name=docs&callback_type=back&v=493&s=595.2755905511812
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1. Introduction 
Rosehill Network Pty Ltd (‘Rosehill Network’) holds Network Operator’s Licence number 09_002 
issued under the Water Industry Competition Act 2006 (NSW) (‘WICA’) under which it owns water 
infrastructure that forms part of the Rosehill Recycled Water Scheme (‘Rosehill Scheme’). This 
document, Rosehill Network’s Water Quality Management Plan (‘WQMP’), has been developed to 
satisfy the requirements of the Water Industry Competition (General) Regulation 2008 (NSW). 

1.1 Rosehill Scheme Overview 
The Rosehill Scheme involves: 

• extracting secondary treated effluent from Sydney Water’s Liverpool to Ashfield Pipeline 
(‘LAP’); 

• treating the effluent to produce high quality recycled at the Fairfield Advanced Water 
Treatment Plant (‘Plant’); and 

• transporting recycled water from the Plant, through a distribution network (‘Network’) to 
customers in the Fairfield, Cumberland, and Parramatta local government areas 
(‘Customers’). 

The scope of the Rosehill Scheme is shown in Annexure A. 

The Rosehill Scheme is underpinned by a 20-year Project Agreement between AquaNet Sydney Pty 
Ltd (‘AquaNet’) and Sydney Water and is capable of delivering up to 25 million litres of recycled water 
per day to Customers. 

Under the Project Agreement, AquaNet delivers recycled water to Sydney Water for the sale to its own 
customers (‘Foundation Customers’). Sydney Water has retail contracts with the Foundation 
Customers. Sydney Water supplies up to 32ML/d of treated effluent (according to an effluent 
specification in the Project Agreement) to the Plant from the LAP. AquaNet may sell any water in 
excess of that required to supply the Foundation Customers directly to its own customers (‘Non-
Foundation Customers’). 

AquaNet owns the Plant and has entered into an Operation and Maintenance Agreement with Veolia 
Water Australia Pty Ltd (‘Veolia’ or ‘VWA’) who is responsible for maintaining and operating the Plant. 

Rosehill Network and its sister company, AquaNet, have entered into a Pipelines Agreement whereby 
Rosehill Network constructed and owns the Network. Rosehill Network has entered into an Operation 
and Maintenance Agreement with Veolia who is responsible for maintaining and operating the 
Network. 

Both Rosehill Network and Veolia hold Network Operator Licences under WICA. 

The contractual structure of the Rosehill Scheme is depicted in Annexure B.  

AquaNet and Rosehill Network are both part of the Water Utilities Australia group of companies 
(‘WUA’) and through its various subsidiaries, WUA provides the resources, skills and expertise 
required for AquaNet and Rosehill Network to deliver the Rosehill Scheme. 
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2. Executive Summary 

2.1 Purpose  

This WQMP has been developed for the Rosehill Scheme and is to be read in conjunction with the 
Veolia Document, MAN-3954-4 Operations Management Plan – Rosehill Recycled Water Scheme 
(OMP), which provides an overview of the plant’s Integrated Business Management System (IBMS). 

This WQMP together with OMP address the 12 elements of the framework for the management of 
recycled water quality and use, as detailed in the Australian Guidelines for Water Recycling. 

Throughout both of the documents specific references are provided to relevant procedures, work 
instructions and other documents that all together form the FAWTP Management System. 

Detailed references are provided in the Veolia Document, TEM-3978-1 WICA Requirements 
Reference Table. 

2.2 Expertise in producing and maintaining recycled water quality 

2.2.1 Design, Management and Regulation 

At the commencement of the scheme AquaNet oversaw the RRWS through two major subcontracts 
for the Plant and Network as follows:   

● Plant Agreement: Veolia was responsible for owning, designing, constructing, maintaining and 
operating the Plant under a 20 year (2011) agreement with AquaNet Sydney Pty Ltd 
(AquaNet).  

● Pipelines Agreement: Rosehill Network Pty Limited (Rosehill Network) was responsible for 
owning, designing, constructing, maintaining and operating the Network under a 20 year 
(2011) agreement with AquaNet. 

In 2019 the ownership of AquaNet and Rosehill Network was transferred to Water Utilities Australia 
(WUA), and consequently the scheme management changed, whereby: 

● AquaNetand Rosehill Network, subsidiaries of Water Utilities Australia, wholly owns and is 
responsible for the overall delivery of the RRWS. Rosehill Network holds the WICA Network 
Operator’s Licence number 09_002 for the operation of the RRWN and AquaNet holds the 
WICA Retail Supplier’s Licence 10_01R for the operation of the RRWS.  

● Veolia Water is responsible for the Operation and Maintenance of the Scheme, including both 
the Plant and Network. Veolia holds the WICA Network Operator’s Licence number 09_001 for 
the operation of the Plant. 

Veolia Water is a world leader in water reuse, with over 40 water reuse projects worldwide, recycling 
over 600 megalitres a day, producing high quality treated water. Veolia Water has extensive 
experience in creating alternative water resources that will be used for: 

● Irrigation for agriculture 
● Irrigation of recreational areas, including golf courses and sports fields 
● Toilet flushing 
● Car washing 
● Increasing environmental and river flows  
● Industrial reuse: make up water for boilers & cooling towers, process water, cleaning & 

manufacturing. 

2.2.2 Design & Construction 

AquaNet engaged Parsons Brinkerhoff (PB), a highly experienced water industry design consultant, to 
complete the detailed Network design and associated hydraulic modelling. Highly experienced 
contractors were utilised for construction such as CLM Infrastructure Pty Ltd to install the Network, 
Tasman Tanks to install the reservoirs and KSB to supply the pumps. 
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Veolia Water Australia utilised the resources of Veolia Water Solutions and Technologies, to manage 
the design and construction of the Plant.  

Veolia Water Solutions and Technologies has unique technologies that can treat wastewater, bore 
water, sea water, contaminated water or process water to produce high quality water essential for 
industrial reuse applications. Veolia Water Solutions and Technologies has designed and built water 
recycling plants to meet customers’ site requirements in the oil & gas, mining, power, food & 
beverage, municipal and pharmaceutical market sectors. 

2.2.3 Operation 

Across Australia, Veolia has over 20 long term water operations contracts, involving more than 60 
water and wastewater treatment plants. Veolia has more than 865 employees providing water and 
wastewater services to up to 4 million people in Australia and New Zealand. 

2.2.4 Independent Verifier   

Sydney Water and AquaNet engaged an independent verifier, Kellogg Brown & Root Pty Limited 
(KBR), to ensure that the design and construction of the RRWS was delivered according to the 
specifications that form part of the Project Agreement. 

3. Analysis of the Recycled Water 

3.1 Recycled Water Quality 

3.1.1 Source of Water 

The RRWS sources secondary effluent from the Sydney Water Liverpool to Ashfield Pipeline (LAP) as 
described in the Veolia Document, TEM-3819 FAWTP Source Water Characterisation.  

3.1.2 Recycled Water Quality    

The Plant treats the secondary effluent from the LAP to produce high quality recycled water to meet 
the Recycled Water Specification before it is stored in the recycled water storage tank on the Plant 
site. 

Refer to the Veolia Document, TEM-3898-1 Recycled Water Specification, for the parameters that 
are measured and their targets. The specification also identifies which parameters are monitored on-
line and which parameters are tested in the laboratory. 

On-line parameters are measured on a continuous basis. All other parameters are measured by the 
internal and / or external laboratory on a daily, weekly, or monthly basis as specified in the Veolia 
Document, TEM-3799-4 Laboratory Analysis Schedule. 

The recycled water must meet the target parameters 95% of the time as measured on an annual 
basis. The recycled water must never exceed the limit to trigger product failure. 

3.1.3 End Uses 

The RRWS supplies Recycled Water to industrial, commercial and residential uses as described in the 
Veolia Document, PRO-3820-3 Rosehill Recycled Water Scheme Overview. 

3.1.4 Routes of Exposure 

Routes of exposure include airborne spray from cooling towers, firefighting spray, physical contact 
with water during manufacturing, inadvertent drinking and contact with finished products. 

The routes of exposure for each of these customers have been assessed and are documented in the 
Veolia Document, EXT-3877-1 Customer Exposure Assessment and Health Performance 
Targets. 
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3.1.5 Receiving Environment 

The receiving environments of the RRWS include: 

● Recycled water customer sites and processes 
● The natural environment through irrigation or mains break 
● The Sydney Water sewer system through Plant waste stream 
● Scour points along the Network that are used to drain or flush the Network during an 

emergency or a water quality event. 

Other end points include air valves and reservoir overflows. 

3.2 Recycled Water System 

3.2.1 Key Characteristics 

The RRWS has the following key components and is depicted in the general diagram below: 

● Effluent collection and treatment by Sydney Water and supply to the LAP 
● Effluent extraction at the LAP 
● Plant (including treatment by reverse osmosis, ultrafiltration, chlorination and other processes) 
● Trade waste pumped to the Sydney Water sewerage system 
● Network (consisting of pipes, reservoirs and pump stations) 
● Potable water connection points 
● Customers  

 

A detailed description of the RRWS is provided in the Veolia Document, PRO-3820-3 Rosehill 
Recycled Water Scheme Overview, and shown in the images below. 

 

 

Image 2.1 - RRWS Schematic 
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Image 2.2 - RRWN Schematic 

 

Key Components of the Network include:   

● Pipelines (PVC, PE, Ductile Iron and Stainless Steel).   
● Pump stations (Fairfield & Rosehill).   
● Reservoirs (Fairfield, Woodville & Rosehill).   
● Online Water Quality monitoring units (Fairfield, Woodville and Smithfield).   
● Isolation valves at approximately 1km intervals.   
● Air valves at high points in the pipeline.   
● SCADA monitoring and control system.   
● Communication systems.   
● Potable Water connections.   
● Scours at low points approximately every 1km along the pipeline. 
● Customer meter sets including back flow protection. 

3.2.2 System Analysis 
Screening Level Risk Assessment 

In 2008, in partial fulfilment of the requirements of the 2006 Australian Guidelines for Water Recycling 
(AGWR) a screening-level (microbial) risk assessment (SLRA) was undertaken by Sydney Water to 
quantify potential health risks associated with recycled water for the proposed recycled water uses of 
the RRWS. 

The risk assessment did not identify any human health risks that exceeded the acceptable annual risk 
benchmark of 10-4 (1 additional infection per 10,000 persons per annum), either by the 
gastrointestinal (ingestion) or respiratory (inhalation) route. 

As part of this study a desktop assessment of the required log reductions of microbial pathogens was 
also undertaken. It was found the predicted log reductions based on the proposed design exceeded 
those required in the 2006 Australian Guidelines for Water Recycling for industrial, municipal and fire-
fighting use, in most cases by many orders of magnitude. 
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Values of 14 log reduction were estimated for bacteria (target 5.3), 10.55 log for viruses (target 6.5) 
and greater than 7.25 log reduction for protozoa (target 5.1), ensuring that recycled water was treated 
fit for its intended application in industry and irrigation as well as fire-fighting. 

The SLRA study was undertaken by Dr Michael Storey of Sydney Water, Science and Technology. 

 
Preliminary Risk Assessment and Critical Control Point Identification 

Following the SLRA, a Preliminary Risk Assessment was held on the 19th September 2008. 
Attendees included: 

•  Narelle Berry  – IPART 

•  Jameel Bhana, Lisa Currie, Paul Dixon  – Veolia 

•  Troy Walker, Annalie Roux – Veolia (Western Corridor) 

•  Kim Hardy, Catherine Stokes – Jemena 

•  Richard Shuil, Darren Atkins – Sydney Water 

•  Linda Gyzen – AquaNet 

•  Samson Tam –Veolia Water Solutions and Technologies (VWS) 

A Preliminary Risk Assessment TEM-3830 was developed as an outcome of this workshop. 

As part of the workshop held on 19th September 2008 preliminary Critical Control Points (CCP’s) were 
also identified. 

The preliminary risk assessment and CCP identification were used to engineer controls into the 
RRWS. 

A second series of Risk Assessment and CCP workshops were held in September / October 2010. 
The purpose of these workshops was to confirm the CCP’s within the whole RRWS and to identify 
residuals health and environmental risks that have not been eliminated through Plant design. 

The first of the workshops was to confirm the CCP’s within the scheme.  

Attendees included: 

•  Narelle Berry – IPART 

•  Phil Narezzi, Andrew Richardson, Kate Simpson – Veolia 

•  Charles Edmiston, John McGuinness, Ronald Bean, Melanie Blake - VWS 

•  Arthur McAuley, Rajesh Gobel – Jemena 

•  Colin Thompson – AquaNet 

•  Ron Bouwman– South West Health  

The purpose of the second of the two workshops was to undertake a risk assessment to identify any 
outstanding health and environmental risks. 

Attendees included: 

•  Narelle Berry – IPART 

•  Ron Bouwman - South West Health 

•  Phil Narezzi, Andrew Richardson, Kate Simpson – Veolia 

•  Charles Edmiston, John McGuinness, Ronald Bean, Melanie Blake - VWS 
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•  Rajesh Gobel – Jemena Operations 

•  Colin Thompson – AquaNet 

•  Frank Vidovic – Sydney Water 

Results of the workshops were recorded in the Veolia Document, CRA-VW-ROS-2000-D1 Risk 
Assessment and Confirmation of CCP.  

3.2.3 Review of System Analysis 

The recycled water system analysis will be reviewed annually in conjunction with AquaNet in order to 
identify and incorporate any changes. 

The analysis will also be reviewed following any major scheme expansion or change in end user 
requirements. 

3.3 Recycled Water Quality Data 

3.3.1 Historical Data 

The source water for the RRWS comes from the catchments of Liverpool and Glenfield STPs, which 
form part of the Malabar Wastewater System. The two STPs receive both domestic and industrial 
waste (trade waste). 

The design of the plant was based on the analysis of historical operational data from these two 
catchments. 

3.3.2 Assessment of Data 

The database generated using the historical data of the raw water sources has been supplemented by 
the implementation of an onsite data historian. This historian is linked to the plant SCADA system and 
provides long term storage of plant process data.  

4. Preventative Measures for Water Quality Management 

4.1 Preventative Measures 

4.1.1 Multiple Barrier Approach 

In accordance with the AGWR, the RRWS uses a multiple barrier approach to manage hazards in 
recycled water. Under this approach, a number of sequential processes are used, each of which 
provides a barrier to one or more hazardous parameters. The multiple barrier approach has a number 
of advantages: 

● Reduced performance of one barrier does not result in a total loss of management; 
● It may be possible to temporarily increase the performance of the remaining barriers while 

remedial action is taken to restore function of the faulty barrier; 
● As a combination, multiple barriers produce less variability in performance than single barriers 

(AGWR). 

There are several barriers in the RRWS to ensure that recycled water that does not meet the Quality 
Specification is not supplied to customers. They are: 

● Trade Waste Agreements - Sydney Water effluent collections are covered by trade waste 
agreements (Sydney Water responsibility) 

● Secondary Effluent Feed - Sydney Water treats the effluent to secondary treated effluent 
standard (Sydney Water responsibility) 

● Monitoring of Feed Quality - Effluent is not be allowed into the Plant if the quality falls outside 
the effluent specification (Veolia responsibility) 

● Plant Unit Processes - Unit process barriers within the Plant are such that contaminants are 
removed in order to meet the Quality Specification (Veolia responsibility). Unit process barriers 
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are summarised in Table 4.1 below. Full details are given in Table 4.2.   

 

Table 4‑1  Summary of Unit Process Barriers  

  Ultrafiltration Reverse osmosis Ion exchange Chlorination 

Bacteria      

Viruses     

Parasites       

 

● Quality at Plant Outlet - Recycled water that does not meet the Quality Specification is not 
allowed to transfer from the Plant into the Recycled Water tank. (Veolia responsibility) 

● Network Monitoring - Quality is re-tested as it enters the Network to ensure that it still meets 
the Quality Specification (Veolia Responsibility). Recycled water that does not meet the 
Quality Specification is not delivered to the Customers. (Veolia Responsibility). 

In all cases SCADA systems are used to monitor water quality and alarms are triggered when quality 
parameters are drifting towards the limits. This provides operators with time to take corrective action 
prior to the recycled water falling outside the Quality Specification. 
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Table 4‑2 Summary of CCP Targets and Validation Information Sources, and Expected Performance 
for the FAWTP. 

Critical 
Process 

Hazard 
Controlled 

Virus Bacteria Protozoa Validation Information 
Source 

Expected Performance 

1.SWC 
STP’s 

Virus,  
Bacteria, 
Protozoa 

0 0 0 Awaiting correlation from 
SWC of STP performance vs 
log removals achieved. Will 
not claim credit for log 
removals until data is 
received. 

Raw water quality within 
Table A of contract 
specification. 

2. UF Virus,  
Bacteria, 
Protozoa 

1.5   

 

4 

  

  

 

4 

Memcor studies, GAP 
scheme trail (SA) 

Memcor studies 
Memcor studies 

Target PDT to be set 
based on commissioning 
parameters at a level 
which equates to Bacteria 
/ Protozoa log removal of 
4 across the process. 

3.  RO Virus,  
Bacteria, 
Protozoa 

  

1.1 1.1 1.1 Membrane supplier, Western 
Corridor Scheme 

  

  

Gives 1.1  log credit for 
bacteria, viruses and 
protozoa based on 1.1 log 
reduction in conductivity 

4. pH 
Adjustment 

Suitable pH 
for industry. 
Incorrect pH 
for 
disinfection 

0 0 0 Process modelling software 
Published information on 
disinfectant chlorine vs. pH. 
pH range setpoint from 
contract 

The pH of the recycled 
water contractually must 
be between 6 and 9. The 
target for pH is 6.6-8.5. 

5.Chlorine 
dosing 

Virus,  
Bacteria, 
Protozoa 

4   

 

 

 

4 

  

  

 

 

0 

Published information (GC 
White, 2004) on log 
reduction vs CT*  
 
Residual chlorine setpoint 
set by the Contract. 

Log removal for bacteria 
is 4 log for CT = 50mins. 

 

Residual chlorine setpoint 
target of 1.0mg/L. Limits 
to product failure are 
<0.7mg/L and >5.0mg/L. 

Total 7.6 9.1 5.1     

Required 6.5 5.3 5.1     

*CT = concentration * contact time
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4.1.2 Additional Preventative Measures 

A risk assessment workshop was held in September / October 2010. The purpose of the workshop 
was to confirm the preventive measures and barriers within the plant and to identify any residual 
health and environmental risks that were not eliminated through plant design.  

The first step of the risk assessment process was to identify hazards and their existing controls in 
accordance with the Veolia Document, PRO-263-5 Risk Management Procedure. 

Following identification, the hazard was assessed with existing controls in place. Based on this, a risk 
score was generated which was used to assess the adequacy of existing controls. 

This procedure was undertaken for each process step in the RRWS. 

Results were recorded in the Veolia Document, CRA-VW-ROS-2000-D1 Risk Assessment and 
Confirmation of CCP. 

4.1.3 Document Preventative Measures and Strategies 

The definition of process limits for the process barriers is defined in the Veolia Document, TEM-3836 
HACCP Register. This document details the alarm and alert limits for each barrier and the corrective 
actions to be taken if these limits are reached. 

4.2 Critical Control Points 

4.2.1 Identification of Critical Control Points 

A CCP workshop was held in September / October 2010. The purpose of the workshop was to confirm 
the CCPs within the plant, create critical limits and to develop response plans if these limits are 
breached.  

After completion of the hazard assessment, each treatment step was assessed for its criticality in 
controlling a specific health or other hazard. 

Three types of control points were adopted: 

● Critical Control Points (CCP): process points identified to control water quality health hazards. 
● Critical Operational Points (COP): points identified to control hazards affecting continuity of 

supply. 
● Quality Control Points (QCP): points identified as impacting on the process train but cannot be 

monitored online or monitoring point for final product quality where the control may be to 
dispose of or reprocess non-conforming product. 

CCPs and COPs are managed using the same protocol except for reporting of exceedances.  CCPs 
and COPs monitor and identify failures of the barriers that would result in the residual risk of a hazard 
increasing above the level identified in the risk assessment. 

Each barrier that was identified as a control in the risk assessment was assessed for its criticality in 
controlling the specific hazard. 

A full description of critical control points for the plant is given in document HACCP Register TEM-
3836. 

For more details refer to the Veolia Document, MAN-3941-2 Process Operations Plan – Fairfield 
Recycled Water Plant.  

4.2.2 Establish Mechanisms for Operational Control 

Following the identification of CCPs, alert and alarm levels were developed. 
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The purpose of an alert level is to advise the plant operator that a critical limit is being approached and 
that corrective action needs to be undertaken to ensure that the critical limit is not breached. 
Corrective procedures have been developed for alert levels for each CCP identified. 

The purpose of an alarm level is to advise the plant operator that a critical limit has been reached and 
that corrective actions will immediately be undertaken. Corrective procedures have been developed 
for alarm levels for each CCP identified. These procedures will typically include automatic shutdown of 
plant equipment to minimise the impact of the CCP breach.  

Summary screens on SCADA allow the plant operator to readily review the status and set points of 
CCP alert and alarm limits. 

Details of the critical controls points along with their alert and alarm limits are given in the Veolia 
Document, TEM-3836 HACCP Register. 

5. Verification of Recycled Water Quality 

5.1 Recycled Water Quality Monitoring 

5.1.1 Characteristics to be monitored 

The characteristics to be monitored throughout the Plant have been identified and defined by several 
documents and studies. These include: 

● Project Agreement 
● O&M Agreement 
● Water Quality Risk Assessment 
● HACCP analysis 

5.1.2 Operational plan 
Based on the requirements of the documents listed in Section 4.1.1 an overarching Veolia Document 
has been developed, MAN-3941-2 Process Operations Plan – Fairfield Recycled Water Plant. 

The Veolia Document, TEM-3799-4 Laboratory Analysis Schedule, details the location and 
frequency of sampling to be undertaken on site. The Process Operations Plan also details how 
analysis results will be managed to ensure that it is representative and reliable. 

IPART will be notified in the event of any significant changes being made to this sampling plan. 

5.1.3 Documentation and training 
A number of procedures and work instructions have been developed to support the implementation of 
the Process Operations Plan, and to ensure consistency in sampling and reporting. 

All VWA Operators have been trained in these procedures. 

5.2 Recycled Water Users 

5.2.1 Enquiry and Response for Customers 

Customer enquiries are handled in accordance with the Veolia Document, PRO-3915-3 Stakeholder 
Engagement and Evaluation Procedure. 

Veolia customer complaints are handled in accordance with the Veolia Document, PRO-3916-2 
Handling Complaints Procedure. 
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5.2.2 Customer Satisfaction and Communication 
A quarterly report covering water quality is provided to Customers. Customer participation in the 
RRWS is optional. The RRWS is dependent on Customers continuing to use Recycled Water as the 
sole source of revenue for the Scheme. 

Regular communication with Customers is undertaken by AquaNet in accordance with the agreed 
terms of the recycled water supply agreement. 

Any feedback from individual Customers is considered seriously by Veolia and AquaNet and 
improvements implemented to the extent that they are commercially viable and fit in with requirements 
of the other Customers. 

5.3 Recycled Water Quality Reporting 
Internal and External Reporting takes place on a regular basis in accordance with the Veolia 
Document, PRO-3816-2 Internal and External Reporting Procedure. 

6. Validation, Research and Development 

6.1 Validation Processes 

Validation of the Fairfield Advanced Water Treatment Plant was undertaken in accordance with the 
Veolia Document, PL-FAI-20-2924-1 Validation Plan for Rosehill Recycled Water Treatment Plant. 

The objective of the validation was to ensure that hazards originally identified by the HACCP team 
were complete and correct and that they were being effectively controlled under the proposed HACCP 
plan. 

The following HACCP principles were validated:  

Hazard Analysis Validate that all major risks have been identified 

Validate that the risks have been correctly rated and ranked 

Validate the efficiency of the process barriers as control measures 

Identification of Control 
Points 

Validate that there are CCPs for all significant hazards 

Validate that the CCPs are at appropriate stages of the process 

Critical limits Validate that the critical limits control the hazards 

Monitoring of Control 
Points 

Validate that the monitoring system will ensure that the control measure at 
the CCP is efficient 

Corrective Actions Validate that the Corrective Action procedures will prevent non-
conforming water from reaching the consumer. 

 

6.2 Change in Conditions and New Equipment 
Processes are revalidated when changes to conditions, process equipment or operating protocol 
occur in accordance with the Veolia Document, PRO-3807-1 NSW Water – Change Management 
Procedure. 

In the event of significant changes, a new process validation plan will need to be developed if it has 
any effect on the integrity and reliability of the process. 
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6.3 Design of equipment 
Validation of the Fairfield Advanced Water Treatment Plant was undertaken in accordance with the 
Veolia Document, PL-FAI-20-2924-1 Validation Plan for Rosehill Recycled Water Treatment Plant. 

6.3.1 Validation of Equipment and Infrastructure 

This procedure outlines a 4 step approach to the validation of new equipment and infrastructure: 

1.    Desktop Validation 

The FAWTP process was validated at the desk top level to quantify its ability to achieve the required 
water quality objectives. 

2.    Validation of the Process by Pilot Plant Testing 

A pilot plant representative of the Fairfield Advanced Water Treatment Plant was built prior to the plant 
design and construction to validate the choice of process technologies. 

The pilot plant studies allowed confirmation that the FAWTP process could achieve the required 
recycled water quality based on the design basis feed effluent quality. 

3.    Validation of the Process Efficiency from the Literature 

Further supporting the pilot plant results, sources of information available from literature and 
manufacturers were compiled in order to validate the efficiency of each treatment barrier and CCP at 
the FAWTP. This information will be submitted to the Validation team during the validation workshop 
for review. 

4.    Design Review 

The FAWTP design was also reviewed by an independent reviewer with experience in water 
treatment. The consulting company selected for the independent review was KBR. 

6.3.2 Validation of Process 

The validation of the efficiency of the barriers for the FAWTP was undertaken using a two part 
process: 

1.    Process Proving 

The first part consisted of the individual Process Unit Proving Tests which was conducted during the 
commissioning phase of the FAWTP during April to June 2011. 

The Process proving was conducted between 14 August and 25 August 2011. During the performance 
trial, the plant was required to operate under normal operating conditions to produce 20 ML/d or a 
lower pro-rata volume if insufficient feed was available to the plant to produce 20 ML/d. The 
performance trial was scheduled to take place over 10 consecutive days. 

The Product water quality was monitored during these periods to validate the efficiency of the process 
steps to remove satisfactorily contaminants and hazards identified in the risk assessment. 

2.    Validation Workshop 

A validation workshop was held on Wednesday 14 September 2011 at the FAWTP and was facilitated 
by the AWTP plant manager, Andrew Richardson. The purpose of the workshop was to review the 
HACCP process and to validate the effectiveness of the HACCP system in place. 

The members of the validation team were Anne Caillon (Design and Construction Process Engineer), 
Kate Simpson (Operations Process Engineer), Andrew Richardson (Operations Manager), Colin 
Thompson (AquaNet Representative), Paul Cousins (Design and Construction Control Systems 
Engineer), and Troy Walker (Technical Manager). 

After the workshop, it was concluded that: 
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● All major risks to human health and/or the environment posed by the recycled water have 
been identified, rated and ranked and that control measures have been put in place to control 
these. 

● A system of critical control points has been put in place to control recycled water quality and 
ensure that it is of a quality that does not pose a hazard to human health and/or the 
environment. 

● The critical limits selected are appropriate to the hazards and will ensure control of recycled 
water quality. 

● The plant, operating normally, will not breach the critical limits, as demonstrated during the 
plant performance trial. 

● Systems are in place to ensure that if the plant operating conditions approach the critical 
limits, automated corrective actions will take place to ensure that no water produced with any 
critical limit breached will reach the recycled water network. 

6.4 Investigation studies and research monitoring 

Following commissioning of the plant, process data from the SCADA is being recorded to a plant 
historian database. 

This data is analysed to identify any emerging trends, and to develop improved operating protocols to 
treat the LAP secondary effluent.   

A dedicated process engineer is a member of the plant team. A key part of that role is process 
optimisation based on process data review. The site process engineer is supported by the Engineering 
department at VWA’s corporate offices in Pyrmont and more broadly by the extensive technical 
knowledge of recycling available within VWA and in Veolia Water worldwide. 

VWA implements a variety of knowledge transfer techniques to ensure that the staff at each of its 
operations can benefit from pertinent knowledge from other sites and from research and development 
projects. In 2010, for example, a “lessons learned” workshop in water recycling was conducted at the 
Bundamba Advanced Water Treatment Plant in Brisbane, gathering technical staff from eight reuse 
and membrane plants to share lessons in water recycling. 

Technical staff from Veolia’s operations worldwide also frequently visit Australia and present technical 
information from other sites. Technical information sharing is also available through an on-line 
knowledge transfer network. 

Veolia Water also has an extensive research and development program worldwide, with Australia 
being a key hub for research in recycling and membrane processes. This includes the co-funding of a 
Chair of Water Recycling at the University of Queensland. 

7. Operator, Contractor and User Awareness 

7.1 Recycled Water Quality Awareness 

7.1.1 Operator and Contractor Awareness 
Base level process and operations training provides new operators with a minimum level of training 
required to understand and operate the Fairfield plant. 

All contractors are required to undertake a site specific induction providing awareness and outlining 
the requirements for water quality. The contractors are engaged with the Fairfield site in accordance 
with the Veolia Document, MAN-3954-4 Operations Management Plan – Rosehill Recycled Water 
Scheme. 

7.1.2 End User Awareness 
Sydney Water conducted a training and awareness forum for foundation customers in September 
2010. The forum included Jemena, Veolia Water and specialists in implementation of recycled water 
guidelines. 
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AquaNet also held a breakfast for potential customers that included a detailed description of the 
RRWS, and overview of the recycled water treatment process and case studies from the foundation 
customers. 

Further one on one enquiry and response meetings were conducted between AquaNet and potential 
customers during the process of negotiating recycled water supply agreements. 

During the process of finalising the recycled water supply agreements, customers were provided with 
the following information: 

● Recycled water quality specification, 
● Approved end uses list and 
● RO Water Briefing paper (technical paper on RO recycled water), it’s uses and precautions 

needed in relation to materials being used. 

7.2 User Consultation Strategy 
AquaNet, ensures that customers are actively involved in water quality issues through the initial water 
quality education process that forms part of the recycled water supply agreement negotiation process 
and through the regular quarterly reporting that forms part of the recycled water supply agreements. 

Individual customers have limited ability to influence a change in the Quality Specification, however 
constructive suggestions are taken on board and all customers will be consulted before any proposed 
change to the Quality Specification by the RRWS proponents. Customers confirmed agreement with 
the Quality Specification and the terms of supply through execution of their recycled water supply 
agreement. 

Ongoing communication with customers is in accordance with Communication Protocol that forms part 
of the recycled water supply agreements and in accordance with the Veolia Document, PRO-3915-3 
Stakeholder Engagement and Evaluation Procedure. 

7.3 Promotion of Benefits of Recycled Water Use 
The RRWS is an innovative project in which both Aquanet and Veolia are actively marketing in public 
forums, seminars, and through brochures and company websites. Any opportunity to promote the 
RRWS is welcomed by Aquanet and Veolia. 

Listing of the benefits of recycled water use forms part of all promotional opportunities. 

7.4 Unintended Use 
All recycled water equipment in the RRWS and on customer sites is clearly and permanently labelled 
with safety signs that follow the current version of the Safety Signs for the Occupational Environment 
standard AS/NZS 1319. 

Recycled water pipe work has colour coding that conforms to the guidelines for recycled water in the 
NSW Code of Practice for Plumbing and Drainage 2006. Signs advising of the use of recycled water 
on site and induction training help prevent unauthorised use. These measures ensure that customer 
employees, site visitors and other stakeholders are aware that the recycled water is ‘not for drinking’. 

7.5 Unauthorised Uses 
The recycled water supply agreements clearly state authorised specific end uses for each customer. It 
is a condition of the agreements that customers take responsibility for ensuring that: 

● They restrict recycled water use to these specific uses 
● Take the backflow and cross connection precautions as defined by the Water Supply Code of 

Australia (WSA). 
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Unintended and unauthorised end uses are most likely to be as a result of accidental cross connection 
of the Network or Customer recycled water systems with the potable water network. This risk is 
mitigated through measures such as 

● Dial Before You Dig (DBYD) providing advice to workers working in the vicinity of the Network 
● Customer site inductions and signs at the entrance to Customer Sites informing visitors 

(including plumbers) that recycled water is in use 
● A requirement in the recycled water supply agreements for installation of recycled water 

systems by customers to comply with the NSW Plumbing and Drainage code 

Licensed plumbers are used for all new connections to ensure that cross contamination does not 
occur in the Network.  

8. Terms and Definitions 

Term Definition 

Consequence The outcome of an event expressed qualitatively or quantitatively, being a loss, injury, 
disadvantage or gain. There may be a range of possible outcomes associated with an event.  

Codes Mandatory industry codes, and voluntary industry codes with which the organisation 
chooses to comply. 

Compliance Ensuring that the requirements of laws, regulations, industry codes and organisational 
standards are met. 

Organisational 
standards 

Any code of ethics, codes of conduct, good practices and charters that an organisation may 
deem to be appropriate standards for its day-to-day operations. 

Project The complete project. 

Hazard A source of potential harm or a situation with a potential to cause loss. 

Likelihood A qualitative description of probability or frequency 

Risk The chance of something happening that will have an impact upon objectives. It is 
measured in terms of consequence and likelihood. 

Risk assessment The overall process of risk analysis and risk evaluation 

Risk management The culture, processes and structures that are directed towards the effective management 
of potential opportunities and adverse effects. 

    
9. Veolia Reference Documents 

Document Code/ 
Reference 

Document Name  

TEM-3978 WICA Requirements Reference Table 

PRO-3819 FRWP Source Water Characterisation 

TEM-3899 Feed Water Specification 

TEM-3898 Recycled Water Specification 
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TEM-3799 Laboratory Analysis Schedule 

PRO-3820 Rosehill Scheme Overview 

TEM-3830 Preliminary Risk Assessment and Critical Control Point Identification 

MAN-3954 Operations Management Plan 

PRO-263 Risk Management 

TEM-3836 HACCP Register 

MAN-3941 Process Operations 

MAN-3935 I & E Management Manual 

PRO-3915 Stakeholder Engagement and Evaluation 

PRO-3916 Handling Complaints  

PRO-3816 Internal and External Reporting 

MAN-3813 Validation 

PRO-3817 Change Management 
 

10. Abbreviations 

AGWR Australian Guidelines for Water Recycling 

AquaNet AquaNet Sydney Pty Ltd 

FAWTP Fairfield Advanced Water Treatment Plant 

HACCP Hazard analysis and critical control point 

IBMS Integrated Business Management System 

LAP Liverpool to Ashfield Pipeline 

PLC Programmable logic controller 

RO Reverse osmosis 

Rosehill Network Rosehill Network Pty Ltd 

RRWS Rosehill Recycled Water Scheme 

RRWN Rosehill Recycled Water Network 

SCADA Supervisory Control and Data Acquisition system 

SLRA Screening Level Risk Assessment 

STP Sewerage Treatment Plant 

SWC Sydney Water Corporation 

VWA Veolia Water Australia 

VWS Veolia Water Technologies and Solutions 
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Annexure A – Overview of the Rosehill Scheme 
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Annexure B – Rosehill Scheme Contractual Framework 

 

 



 

  
Appendix C.12 
Regulatory Approvals 
Rosehill Network Pty Ltd – WICA Application 
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GOVERNMENT

WATER INDUSTRY COMPETITIONACT2006

(NSW)

NETWORK OPERATOR'S LICENCE

SGSP Rosehill Network Pty Ltd

ACN 131 213 691
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New South Wales

Water Industry Competition Act 2006
Section 15

Notice of Decision

Variation of Licence Conditions

Licence No. 09 002

1, The Hon. Niall Blair MLC, Minister for Lands and Water, under section 15 of the
Water Industry Competition Act 2006, have considered and accept the
recommendations made by the Independent Pricing and Regulatory Tribunal of New
South Wales (IPART) in its report to me on the s-year review of the network operator's
licence granted to SGSP Rosehill Network Pty Ltd (ACN 131 213 691 ) (Iicence no.
09 002), to vary the existing conditions of the licence and impose new conditions on the
licence. l attach a copy of IPART's report (Attachment A).

l have had regard to the licensing principles set out in section 7 of the Act in considering
whether to vary the existing conditions of the Iicence or impose new conditions on the
licence.

I have therefore determined to vary the conditions of and impose new conditions on the
network operator's licence no. 09 002. l hereby attach a copy of the licence
(Attachment B).

Minister for Lands and Water

Dated thisr J,/,
7

20 /3'day of
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New South Wales

Water Industry Competition Act 2006

Variation of Network Operator's Licence
Licence No. 09 002

I, the Hon. Niall Blair MLC, Minister for Lands and Water, under section 15 of the
Water Industry Competition Act 2006, make the following variation to the Iicence
conditions of the network operator's Iicence no. 09 002 granted to:

SGSP Rosehill Network Pty Ltd (ACN 131 213 691 )

i) Delete Schedule A and replace with new Schedule A (attached to this notice).

Delete Schedule B and replace with new Schedule B (attached to this notice).

Replace any reference in the licence to "SPI Rosehill Network Pty Limited"
with "SGSP Rosehill Network Pty Ltd".

Minister for Lands and Water

Dated this ?dayof J,-1', :zoir-
7



SCHEDULE A - SPECIAL MINISTER?ALLY-IMPOSED LICENCE CONDIT?ONS FOR
SGSP ROSEHILL NETWORK PTY LTD'S NETWORK OPERATOR'S LICENCE

This schedule sets out the conditions which the Minister imposes pursuant to section 1 3(1 )(b) of
the Act. In addition to these special Ministerially-imposed conditions, the Licensee is subject to
obligations imposed by the Act, the Regulation and the standard Ministerially-imposed Iicence
conditions set out in Schedule B. The Minister may vary the conditions in this schedule or
impose new conditions, provided there is no inconsistency with the conditions imposed on the
Licensee by the Act or the Regulation.

AI Activities authorised - non-potable water

At .I This Licence authorises the Licensee and any authorised persons specified in Table 1 .1:
a) to construct, maintain and operate the water industry infrastructure specified in

Table 1 .2;

b) for the authorised purposes specified in Table 1 .3;

c) within the area of operations specified in Table 1 .4,
subject to the conditions imposed by or under the Act, the Regulation and this Licence.

Table 1.I Authorised persons

Jemena Limited (ACN 052 167 405) and its subsidiary Jemena Asset Management Pty Ltd
(ACN 086 013 461 )

Table 1.2 Water industry infrastructure

lnfrastructure used for the treatment, storage, conveyance or reticulation of non-potable
water

Table 1.3 Authorised purposes

Cooling tower make-up, industrial process, wash-down, fire-fighting, irrigation, toilet flushing
and washing machine (cold water tap only).

Table 1.4 Area of operations

The Local Government Area of each of the following:

a) Auburn City Council;
b) Bankstown City Council;
c) Fairfield City Council;

d) Holroyd City Council;
e) Liverpool City Council; and

f) Parramatta City Council.

A2 Activities authorised - drinking water
[Not applicable?



Table 2.I Authorised persons
[Not applicable?

Table 2.2 Water industry infrastructure
[Not applicablel

Table 2.3 Authorised purposes
[Not applicable?

Table 2.4 Area of operations
[Not applicable?

A3 Activities authorised - sewerage services
[Not applicable?

Table 3.I Authorised persons
[Not applicable?

Table 3.2 Water industry infrastructure
[Not applicablel

Table 3.3 Authorised purposes
[Not applicable?

Table 3.4 Area of operations
[Not applicablel

INTERPRETATION AND DEFIN?TIONS

Interpretation

In this Schedule A, unless the context requires otherwise:

i) the singular includes the plural and vice versa;
ii) headings are used for convenience only and do not affect the interpretation of this

Schedule A;
iii) a reference to a document includes the document as modified from time to time and

any document replacing it;
iv) a reference to a person includes a natural person and any body or entity whether

incorporated or not;
v) a reference to a clause is to a clause in this Schedule A;
vi) a reference to a schedule is to a schedule to this Licence;



vii) a reference to a law or statute includes regulations, rules, codes and other
instruments under it, and consolidations, amendments, re-enactments or
replacements of them; and

viii) explanatory notes do not form part of this Licence, but in the case of uncertainty may
be relied on for interpretation purposes.

Definitions

Expressions used in this Schedule A that are defined in the Act or the Regulation have the
meanings set out in the Act or the Regulation.

In this Schedule A:

Act

Local Government Area

means the Water Industry Competition Act 2006 (NSW).

has the same meaning as area has in the Local Government
Act 1993 (NSW).

means this network operator's licence granted under section
10 of the Act.

means the person to whom this Licence is granted under
section 10 of the Act.

means the Minister responsible for Part 2 the Act.

means the Water Industry Competition (General) Regulation
2008 (NSW).

Licence

Licensee

Minister

Regulation



SCHEDULE B - STANDARD MINISTERIALLY-IMPOSED LICENCE CONDIT?ONS
FOR ALL LICENSED NETWORK OPERATORS UNDER THE ACT

This schedule sets out the standard conditions which the Minister imposes on the Licensee and
all other Iicensed network operators pursuant to section 1 3(1 )(b) of the Act. In addition to these
standard Ministerially-imposed conditions, the Licensee is subject to obligations imposed by the
Act, the Regulation and the special Ministerially-imposed Iicence conditions set out in Schedule
A. The Minister may vary the conditions in this schedule or impose new conditions, provided
there is no inconsistency with the conditions imposed on the Licensee by the Act or the
Regulation.

Bi Ongoing capacity to operate

B1.1 The Licensee must have the technical, financial and organisational capacity to carry out
the activities authorised by this Licence. If the Licensee ceases to have this capacity, it
must report this to IPART immediately in accordance with the Reporting Manual.

B2 0btaining appropriate insurance

B2.1 Before commencing to commercially operate the Specified Water Industry lnfrastructure
under this Licence, the Licensee must:

a) obtain insurance that is appropriate for the size and nature of the activities
authorised under this Licence;

b) provide a copy of each certificate of currency of the insurance obtained to IPART;
and

c) demonstrate that the insurance obtained is appropriate for the size and nature of
the activities authorised under this Licence by providing a report to IPART from an
Insurance Expert that:

i) certifies that in the Insurance Expert's opinion, the type and level of the
insurance obtained by the Licensee is appropriate for the size and nature of
the activities authorised under the Licence; and

ii) is in the form prescribed by the Reporting Manual.

B2.2 [Not applicable?

B3

B3.1
Maintaining appropriate insurance
The Licensee must maintain insurance that is appropriate for the size and nature of the
activities authorised under this Licence.

B3.2 The Licensee must provide a copy of each certificate of currency of the insurance
maintained by the Licensee to IPART in accordance with the Reporting Manual.

B3.3 If there is to be a change in:

a) the insurer or underwriting panel in respect of an insurance policy held by the
Licensee; or

B3.4

b) the type, scope or limit on the amount of insurance held by the Licensee,

in relation to the activities authorised under this Licence, the Licensee must provide a
report to IPART in accordance with the Reporting Manual.

From time to time when requested in writing by IPART, the Licensee must provide a
report to IPART, in the manner, form and time specified by IPART, from an Insurance
Expert certifying that in the Insurance Expert's opinion the type and level of the



insurance held by the Licensee is appropriate for the size and nature of the activities
authorised under this Licence.

[Note: The situations in which IPART may request a report under clause B3.4 include (but are not

limited to) the following:
* when IPART has reason to believe that there may be a change in the type or level of

insurance held by the Licensee in relation to activities authorised under this Licence;

* where there is a change in the type or extent of activities authorised under this Licence; or

* when IPART or an approved auditor has reason to believe that the type or level of insurance
held by the Licensee may not be appropriate for the size and nature of the activities
authorised under this Licence.]

B4 Complying with NSW Health requirements

B4.I The Licensee must carry out the activities authorised by this Licence in compliance with
any requirements of NSW Health that:

a) IPART has agreed to; and

b) are notified from time to time to the Licensee by IPART in writing.

B5 Complying with Audit Guidelines from IPART

B5.I TheLicenseemustcomplywithanyAuditGuidelinesissuedbylPART.

B6 Reporting in accordance with the Reporting Manual

B6.I The Licensee must prepare and submit reports in accordance with the Reporting
Manual.

B7 Reporting information in relation to the Register of Licences

B7.I Within 14 days of any change in relation to the following, the Licensee must notify
IPART, and provide details, of the change in accordance with the Reporting Manual:

a) any source from which the water handled by the Specified Water Industry
lnfrastructure is derived;

b) the Authorised Purposes of the water handled by the Specified Water Industry
lnfrastructure;

c) the identity of each Iicensed retail supplier or public water utility that has access to
the infrastructure services provided by the Specified Water Industry Infrastructure
for the purpose of supplying water to its customers;

d) any other water infrastructure to which the Specified Water Industry lnfrastructure is
connected;

e) [Not applicable?

f) [Not applicable?

g) the arrangements for the disposal of waste from the Specified Water Industry
lnfrastructure.



Be Monitoring

B8.1 The Licensee must undertake any monitoring that is required for the purposes of this
Licence, any Plan, the Act or the Regulation in accordance with this clause Be.

B8.2 The Licensee must keep the following records of any samples taken for monitoring
purposes specified in the Water Quality Plan:

a) the date on which the sample was taken;

b) the time at which the sample was collected;

c) the point or location at which the sample was taken; and

d) the chain of custody of the sample (if applicable).

B8.3 The Licensee must ensure that analyses of all samples taken for the purposes of
Verification Monitoring are carried out by a Iaboratory accredited for the specified tests
by an independent body that is acceptable to NSW Health, such as the National
Association of Testing Authorities or an equivalent body.

Bq Provision of copy of Plan

B9.I Whenever the Licensee makes a significant amendment to a Plan, the Licensee must
provide a copy of the amended Plan to IPART at the same time that it provides a copy
to the approved auditor engaged to prepare a report as to the adequacy of the
amended Plan, as required under the Regulation.

B10 Delineating responsibilities - interconnections

B10.I Ifacodeofconducthasnotbeenestablishedunderclause25oftheRegulation,the
Licensee must (by a date specified by IPART) establish a code of conduct (Licensee's
Code of Conduct) in accordance with this clause Bi 0.

B10.2 TheLicensee'sCodeofConductmustsetouttherespectiveresponsibilitiesof:

the Licensee; and

each licensed network operator, licensed retail supplier and/or public water utility
that:

i) supplies water or provides sewerage services by means of; or
ii) constructs, maintains or operates,

any water industry infrastructure that is connected to the Specified Water Industry
lnfrastructure,

by, at a minimum, providing for:

c) who is responsible for repairing, replacing or maintaining any pipes, pumps, valves,
storages or other infrastructure connecting the Specified Water Industry
Infrastructure to the other water industry infrastructure;

d) who is responsible for water quality;
e) who is liable in the event of the unavailability of water;
f) who is Iiable in the event of failure of the Specified Water Industry lnfrastructure;

g) the fees and charges payable in respect of the use of the Specified Water Industry
Infrastructure; and

h) who is responsible for handling customer complaints.

a)

b)



B10.3 BeforetheLicenseebringstheSpecifiedWaterlndustrylnfrastructureintocommercial
operation or by a Iater date specified by IPART (if any), the Licensee's Code of Conduct
must be agreed in writing between the Licensee and the other Iicensed network
operators, Iicensed retail suppliers and/or public water utilities referred to in clause
B10.2.

B10.4 Within 6 months of the date on which this Licence is granted or by a Iater date specified
by IPART (if any), the Licensee's Code of Conduct must be agreed in writing between
the Licensee and the other licensed network operators, licensed retail suppliers and/or
public water utilities referred to in clause B10.2.

B10.5 TheLicenseemustnotcontravenetheLicensee'sCodeofConducttotheextentthatit

makes the Licensee responsible or Iiable for the matters set out in it.

Bi 1 Notification of changes to end-use

B11.1 lftheLicenseeproposestooperatetheSpecifiedWaterlndustrylnfrastructureto
supply water for an end-use which is not set out in the most recent Water Quality Plan
provided to IPART, the Licensee must notify IPART in writing at least 3 months before
commencing such operation.

B12 Notification of changes to Authorised Person

B12.I IfanAuthorisedPersonceases,proposestocease,orreceivesnotificationtocease
providing any of the services relating to the activities authorised by this Licence, the
Licensee must provide IPART with written notice as soon as practicable but no later
than 28 days before the date of cessation of the services. The written notice must
include details of how the services previously undertaken by the Authorised Person will
continue to be undertaken.

B13 Notification of commercial operation

B13.1 ThisclauseB13applieseachtimetheLicenseehasbroughtanyoftheSpecifiedWater
Industry lnfrastructure into commercial operation.

B13.2 The Licensee must:

a) notify IPART in accordance with the Reporting Manual that it has brought the
relevant Specified Water Industry lnfrastructure into commercial operation; and

b) provide such notification within 10 days after it has brought the relevant Specified
Water Industry lnfrastructure into commercial operation.

INTERPRETATION AND DEFINIT?ONS

Interpretation

In this Schedule B, unless the context requires otherwise:

i) the singular includes the plural and vice versa;
headings are used for convenience only and do not affect the interpretation of this
Schedule B;

iii) a reference to a document includes the document as modified from time to time and
any document replacing it;



iv) a reference to a "person" includes a natural person and any body or entity whether
incorporated or not;
a reference to a clause is to a clause in this Schedule B;
a reference to a schedule is to a schedule to this Licence;
a reference to a law or statute includes regulations, rules, codes and other instruments
under it, and consolidations, amendments, re-enactments or replacements of them;
and

viii) explanatory notes do not form part of this Licence, but in the case of uncertainty may
be relied on for interpretation purposes.

v)
vi)
vii)

Definitions

Expressions used in this Schedule B that are defined in the Act or the Regulation have the
meanings set out in the Act or the Regulation.

In this Schedule B:

Act means the Water Industry Competition Act 2006 (NSW).

Audit Guidelines means the document entitled "Audit Guideline - Water Industry
Competition Act 2006" which is prepared by IPART and is available
on IPART's website at www.ipart.nsw.gov.au, and any other
guidelines issued by IPART in relation to audits under the Act.

Authorised Person means the authorised persons specified in, as applicable:
(i) ScheduleA,clauseAl,Tablel.l;
(ii) ScheduleA,clauseA2,Table2.l;and
(iii) ScheduleA,clauseA3,Table3.l.

Authorised

Purposes
means the authorised purposes specified in, as applicable:

(i) Schedule A, clause At , Table 1 .3;
(ii) Schedule A, clause A2, Table 2.3; and
(iii) Schedule A, clause A3, Table 3.3.

Insurance Expert means an insurance broker which holds an Australian financial
services licence under Part 7.6 of the Corporations Act 2001 (Cth)
that authorises the broker to provide financial product advice for, and
deal in, contracts of insurance within the meaning of Chapter 7 of that
Act.

IPART means the Independent Pricing and Regulatory Tribunal of New
South Wales established under the Independent Pricing and
Regulatory Tribunal Act 1992 (NSW).

Licence means this network operator's licence granted under section 10 of the
Act.

Licensee means the person to whom this Licence is granted under section 10
of the Act.

Minister means the Minister responsible for Part 2 of the Act.

NSW Health means the Water Unit of NSW Ministry of Health and any of the Iocal
health districts as defined by the NSW Ministry of Health.

Plan means any infrastructure operating plan, water quality plan or sewage
management plan that the Licensee is required to prepare under the



Regulation.

Regulation means the Water Industry Competition (General) Regulation 2008
(NSW).

Reporting Manual means the document entitled "Network Operator's Reporting Manual"
which is prepared by IPART and is available on IPART's website at
www.ipart.nsw.gov.au.

Specified Area of
Operations

means the area of operations specified in, as applicable:
(i) Schedule A, clause At , Table 1 .4;
(ii) Schedule A, clause A2, Table 2.4; and
(iii) Schedule A, clause A3, Table 3.4.

Specified Water
Industry
lnfrastructure

means the water industry infrastructure specified in, as applicable:
(i) Schedule A, clause At, Table 1 .2;
(ii) Schedule A, clause A2, Table 2.2; and
(iii) Schedule A, clause A3, Table 3.2.

Verification

Monitoring
means verification monitoring as described in the document entitled
"Australian Drinking VVater Guidelines" or the document entitled
"Australian Guidelines for Water Recycling" as the case may be.

Water Quality Plan means the water quality plan that the Licensee is required to prepare
under the Regulation.
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8 June 2012 

 

Jemena Asset Management 
100 Bennelong Parkway 
Sydney Olympic Park   NSW   2127 

 

Attention: Mr Chris Butler 

 

Dear Chris 

 

RE: Site Validation Report 
Rosehill Recycled Water Project 
Corner Durham Street and Grand Avenue 
Rosehill   NSW   2142 

 

Coffey Environments is pleased to provide this Site Validation Report for the subject site. 

Please refer to the “Important Information About Your Coffey Environmental Report” at the end of the 
document. 

Please do not hesitate to contact the undersigned should you have any questions. 

 

For and on behalf of Coffey Environments Pty Ltd 

 

Craig Cowper 
Senior Associate 
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III

Coffey Environments Australia Pty Ltd (Coffey) was commissioned by Jemena Asset Management 
(Jemena) to prepare a site validation report (SVR) for the property at the corner of Durham Street and 
Grand Avenue, Rosehill, NSW (the site).  

The site is owned by Shell and leased by Jemena. It was previously a portion of the broader Clyde Shell 
Refinery site. Jemena was proposing to to re-develop the site, including construct a recycled water 
facility, following remediation and management of asbestos and PAH contaminated soil present on site.  
The remediation and management was undertaken as a part of the construction of the recycled water 
facility. 

The objective of this SVR is to assess the suitability of the site for commercial / industrial land use, 
following remediation works undertaken at the site. 

The scope of works undertaken in preparing this SVR included: 

• project planning and management; 

• desktop review; 

• a review of available historical contamination assessment reports for the site; 

• site walkover; 

• preparation of a summary of the site identification, history and condition as well as the surrounding 
environment; 

• fieldwork, including remediation activity observations and validation soil sampling; 

• laboratory analysis; and 

• data assessment and reporting. 

Soils not complying with the adopted RAC were generally excavated across the Site (with the exception 
of small areas along the southern and western boundaries which are discussed below). The results of 
the laboratory analysis undertaken on the validation samples collected from the base of the excavation 
indicated that PAH and asbestos impacted soils had been successfully remediated.  

The results of the laboratory analysis undertaken on the validation samples collected from the retained 
fill on the western and southern walls of the excavation, indicated that PAH and asbestos impacted soils 
had not been successfully remediated during remediation works.  

The PAH and asbestos impacted soils retained along the southern boundary of the site were retained 
beneath a capping layer (comprised of a concrete slab).  

The PAH and asbestos impacted soils retained along the western boundary of the site were retained 
beneath a marker layer (comprised of an orange geotextile marker layer) and a capping layer 
(comprised of a concrete slab).  

No further assessment or remediation of soil contamination on the site is considered necessary for the 
proposed land use. 

Based on a review of available desktop data, observations made during the remediation activity and 
assessment of laboratory analytical data, Coffey concludes that: 

EXECUTIVE SUMMARY 
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• the PAH and asbestos impacted materials have been remediated by a combination of excavation 
and offsite disposal, and containment beneath a concrete slab (with portions of the concrete slab 
across the southern boundary also topped with asphalt). Given the presence of the capping layer 
across these contained soils, the contained contaminated soil is assessed as not presenting an 
unacceptable risk to human health or the environment; 

• the remediation goal has been achieved; and 

• site soils are considered suitable for commercial / industrial land use, subject to the implementation 
of an environmental management plan (EMP), which addresses maintenance of proper containment 
of the PAH and asbestos impacted materials on the western and southern boundaries of the site. 

Coffey notes that groundwater has not been assessed for beneficial use. Any future groundwater 
abstraction would require assessment of the groundwater resource and approval from the NSW Office 
of Water. 

We draw your attention to the attached sheet entitled “Important Information about your Coffey 
Environmental Site Assessment” which must be read in conjunction with this report.  
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1 INTRODUCTION  

Coffey Environments Australia Pty Ltd (Coffey) was commissioned by Jemena Asset Management 
(Jemena) to prepare a site validation report (SVR) for the property at the corner of Durham Street and 
Grand Avenue, Rosehill, NSW (the site).  

This report was commissioned by Mr Matthew Berry (Commercial Manager, Major Projects) on behalf 
of Jemena, in response to Coffey’s proposal dated 28 March 2011 (ref: ENVIRHOD01225AA-P01). 

The site is owned by Shell and leased by Jemena. It was previously a portion of the broader Clyde Shell 
Refinery site. Jemena was proposing to to re-develop the site, including construct a recycled water 
facility, following remediation and management of asbestos and PAH contaminated soil present on site.  
The remediation and management was undertaken as a part of the construction of the recycled water 
facility. 

1.1 Objective 

The objective of this SVR is to assess the suitability of the site for commercial / industrial land use, 
following remediation works undertaken at the site. 

1.2 Scope of Work 

The scope of works undertaken in preparing this SVR included: 

• project planning and management; 

• desktop review; 

• a review of available historical contamination assessment reports for the site; 

• site walkover; 

• preparation of a summary of the site identification, history and condition as well as the surrounding 
environment; 

• fieldwork, including remediation activity observations and validation soil sampling; 

• laboratory analysis; and 

• data assessment and reporting. 
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2 SITE SUMMARY 

2.1 Site Identification  

The site to which this assessment applies is the property located at the corner of Durham Street and 
Grand Avenue, Rosehill, NSW. The site is registered as part of Lot 1 in DP109739. 

The site covers an area of approximately 2,360m2.  

A site location plan is provided in Figure 1. A site layout plan is provided in Figure 2. 

2.2 Site History  

The following history summary is based on information provided in the ERM report (2008). 

The refinery adjacent to the site was built during the 1920s and has operated as a fuel refinery by Shell 
since 1928.  Shell purchased the property in 1964.  Specific historical land use information for the 
subject site was not reported in ERM (2008).  However, ERM (2008) did note that no information was 
available that indicated that the site was used for petroleum storage.  ERM (2008) also reported that 
there was a decommissioned tank storage area 10m to the east of their investigation area, which 
included the site and land to the north. 

2.3 Regional Geology & Soils 

The 1:100,000 Sydney Geological Series Sheet (9130) indicates that the site is underlain by man-made 
fill overlying Tertiary-aged estuarine sand, clay and peat. 

ERM (2008) reported that the Shell refinery is located within an area of reclaimed floodplain and that 
the site comprises fill consisting of silty loam, gravelly clay, silty gravel and some sand to depths up to 
0.8m bgs, overlying alluvial clay.  Some anthropogenic material including ash and suspected asbestos 
containing material (ACM) was also identified in the fill material encountered on-site. 

2.4 Regional Hydrogeology 

Based on the site conditions described in Section 2.5, it is anticipated that groundwater underlying the 
site would flow generally in a northerly direction towards Parramatta River.   

ERM (2008) reported that a shallow unconfined water bearing zone is present within the fill material 
underlying the site at depths between 1m and 2m bgs. A semi-confined water bearing zone is located 
within the gravelly clays at depths between 4m and 8m bgs.   

A review of the 1:2,000,000 Groundwater in New South Wales Assessment of Pollution Risk map 
indicates that groundwater underlying the site is expected to have a salinity of between 0-1,000mg/L 
which suggests that beneficial uses for groundwater include stock watering, domestic purposes and 
some irrigation uses. 

ERM (2008) reported that one groundwater monitoring well is located just outside the northern 
boundary of the site and was installed by Groundwater Technology in 1991.  No groundwater data from 
this well was available at the time of preparation of this RAP.  

Based on information reported in Coffey Geotechnics (2010), it is understood that groundwater lies at 
depths between about 2m-3m bgs.  
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2.5 Regional Topography & Drainage 

The site is a relatively level parcel of land located at an elevation of between 0-10m Australian Height 
Datum (AHD) (1:25,000 Parramatta Topographic Map (9130-3-N).   

The site is located approximately 260m south of Parramatta River which flows in a broadly easterly 
direction, eventually discharging into Sydney Harbour.   

Duck River, a tributary of Parramatta River, is located approximately 980m to the southeast of the site.  
Duck River discharges into Parramatta River approximately 1km to the east of the site.  

2.6 Acid Sulphate Soils 

NSW Department of Land and Water Conservation 1997, ‘Prospect/Parramatta River Acid Sulfate Risk 
Map – Edition Two’ indicates that the site is located on an area of disturbed terrain that may include 
filled areas, which often occur during reclamation of low lying swamps for urban development. Other 
disturbed terrain includes areas which have been mined or dredged, or have undergone heavy ground 
disturbance through general urban development or construction of dams or levees.  

ERM (2008) reported that the results of samples analysed indicated that potential acid sulphate soils 
(PASS) and acid sulphate soils (ASS) did not warrant further assessment on this site.  

2.7 Adjacent Land Uses 

Potential sensitive receptors nearby to the site (with respect to contamination on the site) are presented 
in Table 2.7 

Table 2.7 Potential Nearby Sensitive Receptors 

Direction Adjacent Land Uses 

North Commercial / industrial land users adjacent to the site 

Parramatta River freshwater aquatic ecosystem 

East Commercial / industrial land users adjacent to the site 

West  Commercial / industrial land users adjacent to the site  

South Commercial / industrial land users adjacent to the site  
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3 PREVIOUS CONTAMINATION ASSESSMENT 

A number of contamination assessment reports were previously undertaken for the site, including: 

• ERM 2008, 'Environmental Site Assessment, Rosehill Recycled Water Scheme (Alinta Site Lease), 
Clyde Refinery', dated 3 July 2008, ref: 0084527 Final. 

• Coffey Environments 2010a, 'Remediation Action Plan, Rosehill Recycled Water Scheme, Durham 
Street, Rosehill NSW', dated 21 May 2010, ref: ENVIRHOD01012AA-R02. 

• Coffey Environments 2010b, 'Waste Classification of Material proposed to be Excavated from Shell 
Clyde Refinery, Durham Street, Rosehill', dated 28 October 2010, ref: ENAURHOD04047AA-L01. 

• Coffey Environments 2010c, 'Occupational Health and Safety (OH&S) Advice - Shell Clyde Refinery, 
Durham Street, Rosehill', dated 1 November 2010, ref: ENAURHOD04047AA-L02. 

• Coffey Environments 2011a, 'Revised Remedial Action Plan, Rosehill Recycled Water Scheme, Cnr 
Durham Street and Grand Avenue, Rosehill NSW', dated 20 April 2011, ref: ENVIRHOD01225AA-
R01. 

3.1 ERM (2008) 

ERM was engaged to  

• identify all past and present potentially contaminating activities; 

• identify potential contamination types; 

• discuss the site condition; 

• provide a preliminary assessment of site contamination; and 

• assess the need for further investigation. 

ERM reported the presence of asbestos fibres and concentrations of benzo(a)pyrene, in the fill material, 
exceeding the adopted human health assessment criteria for commercial/industrial land use.  Based on 
this, the report identified a potential risk of harm to human health for personnel involved in subsurface 
excavation works.   

As the proposed water recycling plant was to be unmanned and limited excavation was to be involved 
during construction works, it was further concluded that the site was considered suitable for the 
proposed development where appropriate management plans were implemented for subsurface work at 
the site. 

ERM also reported that, for the purposes of waste classification, fill soils containing asbestos waste 
would be classified as ‘Special Waste’. ERM also reported that fill soils in some areas would also 
classify as Restricted Solid Waste, while remaining fill soils would classify as General Solid Waste. 

3.2 Coffey Environments (2010a) 

The objective of Coffey Environments (2010a) was to develop a remediation strategy and validation 
plan to render the site suitable for the proposed commercial/industrial land use.  

Following a review of the available remediation options, Coffey’s recommendation for remediation of the 
site is on-site capping of the impacted soils using a physical barrier to protect human health.   
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Based on the nature of the proposed development, it is considered likely that it would be necessary to 
install a concrete slab across the site area as a platform for construction works and an asphalt or 
concrete pavement across the access roadway and parking areas in the western part of the site.  
Capping is also required in proposed unsealed landscaped areas in the western area of the site where 
contamination has been identified but the proposed development will not entail constructing a concrete 
slab or an asphalt pavement.  

3.3 Coffey Environments (2010b) 

The objective of Coffey Environments (2010b) was to provide a waste classification for soils that were 
to be excavated and disposed off site. 

Coffey reported that:  

• the fill material on the site (to a depth of 0.8m below ground level) classified as General Solid Waste 
to be managed as Asbestos Waste 

• the natural fine grained sandy clays greater then 0.1m below the fill material classified as Virgin 
Excavated Natural Material (VENM). 

3.4 Coffey Environments (2010c) 

The objective of Coffey Environments (2010c) was to assess potential risks to construction workers at 
the site, arising from identified soil contamination and to outline the appropriate OH&S monitoring and 
management requirements including personal protective equipment (PPE) to be used during 
construction works. 

Advice was provided on requirements for site establishment, onsite management of asbestos impacted 
fill material, airborne fibre monitoring, decontamination of plant and equipment, dust management, 
training and review. 

3.5 Coffey Environments (2011a) 

The objective of Coffey Environments (2011a) was to prepare a remedial action plan (RAP) to address 
previously identified benzo(a)pyrene and asbestos in soil contamination on the site.  

The remediation goal was to remediate asbestos and benzo(a)pyrene impacted soils at the site to a 
level that would render the site suitable for commercial / industrial land use.  

The preferred remedial option was excavation and off-site disposal of material that does not comply 
with the adopted remediation acceptance criteria (RAC).  
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4 REMEDIATION STRATEGY 

4.1 Remediation Goal 

The goal was to remediate asbestos and benzo(a)pyrene impacted soils at the site to a level that will 
render the site suitable for commercial / industrial land use.  

Management of groundwater has been excluded from the objective and scope of this Site Validation 
Report. 

4.2 Key Stakeholders 

The stakeholders directly involved in the remediation project are listed in Table 4.2. 

Table 4.2 Remediation Project Stakeholders 

Role Organisation 

Site Owner Shell 

Site Lessee AquaNet 

Client Project Manager Jemena Asset Management 

Environmental Consultant Coffey Environments  

Remediation Contractor CLM Infrastructure 

Planning Authority NSW Department of Planning 

4.3 Remediation Acceptance Criteria 

To assist with assessing whether the remediation goal has been achieved, Remediation Acceptance 
criteria (RAC) were adopted. These RAC were developed using the following guidance documents: 

• enHealth 2005, ‘Management of asbestos in the non-occupational environment’, ISBN 0 642 
82696X. 

• National Environment Protection Council (NEPC) 1999, Schedule B(1) Guideline on Investigation 
Levels for Soil and Groundwater, National Environment Protection (Assessment of Site 
Contamination) Measure (NEPM), ISBN 0 642 32312 7. 

• NSW DEC 2006, Contaminated Sites: Guidelines for the NSW Site Auditor Scheme (2nd Edition)’, 
ISBN 1 74137 859 1.  

• Western Australian (WA) Department of Health (DOH) 2009, ‘Guidelines for the Assessment, 
Remediation and Management of Asbestos-Contaminated Sites in Western Australia’, dated May 
2009. 

Selection of criteria is discussed in the following sections and values for RAC are listed in Table 4.3 at 
the end of this section. 
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4.3.1 Human Health Criteria 

4.3.1.1 PAH (including benzo(a)pyrene) 

The NSW EPA endorsed assessment criteria for assessment of soil analytical results for PAHs are 
listed in Appendix II of NSW DEC (2006) and are based on guidance provided in NEPC (1999).  These 
guidelines present a range of Health-Based Soil Investigation Levels (HILs) for soils which are 
considered to be appropriate for four broad classes of land use on urban sites in NSW.   

Given the intended ongoing use of the site for commercial / industrial activities, the adopted 
assessment criteria for the Site are those for commercial / industrial land use (Column 4 in Appendix II 
of NSW DEC (2006)). 

4.3.1.2 Asbestos  

There are currently no national or NSW DECCW endorsed guidelines relating to human health or 
environmental assessment of material containing asbestos on sites. NSW DEC (2006) requires that 
auditors exercise their “professional judgement when assessing whether a site is suitable for a specific 
use in light of evidence that asbestos may be a contaminant of concern”.  In enHealth (2005), guidance 
is provided on the assessment and management of asbestos in soil which recommends that where 
fragments of asbestos cement are found, the type of asbestos present will be confirmed by microscopy 
and that the whole area where fragments are located will be regarded as contaminated and action 
taken. The enHealth (2005) guidelines also state that, dependant on where fragments are located and 
the proportion of fragments present, it may not be necessary to measure the actual concentration 
present, however, in New Zealand and Western Australia, a guideline of an average of 0.001% 
asbestos fibres by weight in soil (friable) and 0.01% asbestos fibres by weight in asbestos containing 
materials has been applied.   

The laboratory method for analysis of asbestos in bulk materials is based on AS 4964-2004.  
Consequently, a practical quantification limit equal to or less than 0.001% by weight is not adopted and 
the limit is 0.1 g/kg (equivalent to 0.01% w/w). For the purposes of this project, an RAC of “no asbestos 
fibres in soil and asbestos containing materials less than 0.01% (0.1g/kg)” was adopted . 

4.3.2 Aesthetic Criteria  

The decision making process in Appendix I of NSW DEC (2006) requires that aesthetic issues, 
including the generation of odours from the site (as a result of contamination), are considered. 

It is noted that NSW DEC (2006) does not require soil discolouration to be considered on commercial or 
industrial sites. 

It is noted that Section 3.5 of NEPC (1999a) requires that “soils should not be discoloured, malodorous 
(including when dug over or wet) nor of abnormal consistency”, and that “the natural state of the soil 
should considered”. Subsequently, the following RAC have been adopted when considering aesthetic 
contamination of soils: 

• no odours observable in soils after remediation, taking into consideration the natural state of the soil. 
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4.3.3 Ecological Criteria 

The provisional phytotoxicity based investigation levels (PILs) provided in NSW DEC (2006) relate to 
the protection of plants, and are designed to be applied as single number criteria indicative of 
environmental effect.  Their use has significant limitations because phytotoxicity depends on soil and 
species parameters in ways that are not fully understood. They are intended for use as a screening 
guide and may be assumed to apply to sandy loam soils or soils of a closely similar texture for pH 6-8. 

The “Decision-making Process” listed in NSW DEC (2006) for assessing urban redevelopment sites 
stipulates that PILs need to be considered on sites used for residential purposes, parks, recreational 
open space and schools. As the land use proposed for the site is commercial / industrial, it is 
considered that PILs do not need to be adopted for this site.  

Table 4.3 RAC Summary  

 

Contaminant Human Health RAC (mg/kg) 

Benzo(a)pyrene 5 

PAH 100 

Asbestos no asbestos fibres in soil and asbestos containing materials less than 0.01% 
(0.1g/kg) 

Aesthetics 
no odours observable in soils after remediation, taking into consideration the 
natural state of the soil 

4.4 Location and Extent of Remediation Required 

Based on the available data for the site, Table 4.4 lists the minimum extent of remediation that was 
assessing as being required for the site. The horizontal and vertical extent of contamination was further 
delineated during excavation works as sub-surface soils are exposed. Visual indicators of fill material 
included the presence of anthropogenic material, including fragments of potential asbestos containing 
material, ash and charcoal materials, in the soils. 

Table 4.4 Location and Extent of Remediation Required 

Contamination Location Approximate Extent  
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Contamination Location Approximate Extent  

PAH and asbestos impacted fill 
soils 

On site All fill material to the horizontal 
boundaries of the site, with the 
exception of areas along the 
western and southern 
boundaries which will be 
retained to support existing site 
infrastructure (fence footings 
and stormwater drainage). All fill 
material to its vertical extent (a 
nominal 0.8m below ground 
surface). 

4.5 Adopted Remediation Option  

A review of options was reported in Coffey Environments (2011a) and the remediation option adopted 
for the site was excavation and off-site disposal of material that did not comply with the adopted RAC.  
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5 REMEDIATION  

The sequence of works undertaken for the remediation activity is presented in Sections 5.1 to 5.6. 
Remediation works commenced in March 2011 and were generally completed in May 2011. Additional 
onsite contamination management works (capping layer) were generally completed in May 2012. 

5.1 Preliminaries 

A project approval was issued by the NSW Department of Planning on 1 June 2009 under Section 75J 
of the Environmental Planning and Assessment Act 1979 (ref: 07_0121). 

Work Site Permits for friable asbestos removal works were obtained by: 

• ATS Australasian Technical Services Pty Ltd; and 

• Australian Asbestos & Industrial Services Pty Ltd. 

Copies of permit documentation are presented in Appendix A.  

5.2 Site Establishment 

Site establishment works included setting out of site boundaries, placement of shade cloth on perimeter 
fencing and posting of signage on perimeter fencing (refer Image 5.2.1). 

 

Image 5.2.1 Site establishment, south west corner 

5.3 Excavation 

Fill soils across the site were excavated and removed by CLM. Fill soils were excavated using hydraulic 
excavation equipment.  
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Where validation activities (i.e. visual, olfactory or lab analysis) indicated the potential for contamination 
to be present above the RAC, additional excavation works were undertaken in these areas. 

The horizontal extent of excavation across the site included removal of fill material to the northern and 
eastern limits of the site boundary (refer Image 5.3.1 to 5.3.2).  

 

Image 5.3.1 Northern extent of excavation, exposing natural soils 

 

Image 5.3.2 Eastern extent of excavation, exposing natural soils 
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The horizontal extent of excavation towards the west was to the site boundary in some areas and to 
within a 1m to 2m radius in the vicinity of aboveground structures on the site, which included footings 
for boundary fence stay footings, a light pole and fire water main infrastructure (refer Image 5.3.3 to 
5.3.4. 

 

Image 5.3.3 Western extent of excavation (fence stays footings and light pole) 

 

Image 5.3.4 Western extent of excavation (fire water main infrastructure) 
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The horizontal extent of excavation towards the south was to the site boundary in some areas and to 
within approximately 1m to 2m of the boundary in the vicinity of aboveground structures on the site, 
which included a security camera pole, a concrete driveway and a concrete slab overlying storm water 
infrastructure (refer Image 5.3.5 to 5.3.6).  

 

Image 5.3.5 Southern extent of excavation (security camera pole) 

 

Image 5.3.6 Southern extent of excavation (retained concrete slab and driveway)  
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The horizontal extent of fill excavation and locations of retained fill are presented in Figure 3 

The vertical extent of broad excavation works across the site appeared to be generally to a depth of 
between 0.6m and 0.9m below surrounding ground level, with the exception of retained fill areas on the 
western and southern boundaries. Retained fill on the western boundary was excavated to a depth of 
between 0.2 and 0.3m below surrounding ground surface. Retained fill on the southern boundary was 
not excavated due to the presence of a concrete slab and concrete driveway. 

The general depths of the final excavation are presented in Figure 4. 

Excavated fill soils were placed in trucks for transport off the site. Given the vertical and horizontal 
extent of excavation works observed by Coffey on the site, it is considered likely that approximately 
3,000 to 4,000T of soil would have been removed from the site during remediation. Material tracking 
documentation provided by CLM indicates that 547.9 tonnes of soil was removed from the site and 
disposed to the Envirogaurd landfill in Erskine Park. A copy of this documentation is presented in 
Appendix B. Coffey understands that the transport and disposal of the majority of soil from the site (and 
the associated documentation) was placed under investigation by regulatory authorities.  

5.4 Onsite Containment 

Fill material retained on the eastern and southern boundaries was reported to contain asbestos fibres 
and elevated concentrations of PAH (including benzo(a)pyrene). Coffey understands that excavation of 
this material was not practical, given the presence of above and below ground infrastructure in these 
areas.  

Subsequently, the remediation contingency plan in Coffey Environments (2011a) was generally 
implemented, with some amendment, to manage the potential risk to human health presented by the 
presence of asbestos and PAH.  

5.4.1 Marker Layer  

An orange geotextile marker layer was placed over the retained fill, with the exception of surfaces 
already covered with concrete slab (i.e. along southern boundary). At these locations, the marker layer 
placement was limited to the excavated walls of the retained fill. It was noted that the horizontal extent 
of the marker layer extended along the entire length of the western boundary (including those areas 
where excavation works had extended to the site boundary), to facilitate installation of the layer. The 
marker layer was a high visibility (orange) geotextile, selected because it allows infiltration of moisture 
and is not susceptible to biodegradation. A specification sheet for the geotextile selected for the marker 
layer, is presented in Appendix C. Images 5.4.1 to 5.4.6 show  the installation of the marker layer.. 
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Image 5.4.1 Marker layer – north western corner 

 

Image 5.4.2 Marker layer – western boundary 
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Image 5.4.3 Marker layer – western boundary (light pole) 

 

Image 5.4.4 Marker layer – western boundary (fire water main) 
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Image 5.4.5 Marker layer – south western corner 

 

Image 5.4.6 Marker layer – southern boundary 

5.4.2 Capping Layer 

Imported material (VENM) was placed against the walls of the retained fill material to retain the marker 
layer in place and facilitate backfilling of the remedial excavation (refer Images 5.4.7 to 5.4.11).  
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Image 5.4.7 Western boundary – backfill against marker layer 

 

 

Image 5.4.8 Western boundary – backfill against marker layer 
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Image 5.4.9 Southern boundary – backfill against marker layer 

 

Image 5.4.10 Southern boundary – backfill against marker layer 
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Image 5.4.11 South west corner – backfill against marker layer 

A concrete capping layer of 100mm minimum thickness (advice from Haley Short of Jemena Major 
Projects) was placed over the horizontal exposed surfaces of the retained fill material along the western 
boundary and south west corner of the site. A concrete slab (already in-situ) was located across the top 
of the retained fill material along the southern boundary (including along the existing gate entry, refer 
Image 5.4.10). Portions of the in-situ slab along the southern boundary were topped with asphalt, 
(eastern end and along the existing gate entry).  

The capping layer had been labelled at regular intervals, using spray paint and a “CAPPING LAYER” 
stencil.  

Evidence of the capping layer is presented in Images 5.4.12 to 5.4.11). 
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Image 5.4.12 South western boundary looking north – capping layer over retained fill material 

 

Image 5.4.13 North western boundary looking north – capping layer over retained fill material 
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Image 5.4.14 North western boundary looking south – capping layer over retained fill material 

 

Image 5.4.15 South west boundary looking south – capping layer over retained fill material 
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Image 5.4.16 Southern boundary looking east – capping layer over retained fill material 

 

Image 5.4.17 Southern boundary looking west – capping layer over retained fill material 
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Image 5.4.18 Example of capping layer labelling 

The locations of the capping layer over retained fill material are presented in Figure 5 

5.5 Validation 

Following excavation works, validation of residual soils was undertaken by Coffey. The validation 
strategy implemented is discussed in Section 6.  

5.6 Backfilling 

At the completion of validation activities, the excavation was backfilled with imported material, 
consisting of blue-grey weathered shale. The imported material was sourced from Brandown Quarry, 
Lot 90 Elizabeth Drive, Kemps Creek NSW (the source site). The material was classified as Virgin 
Excavated Natural Material (VENM) in Coffey Environments (2011b) and a copy of the VENM 
classification is presented in Appendix B.  

A Coffey environmental scientist observed the material being imported to the site on 9 May 2011 and 
the material was consistent with the material reported in Coffey Environments (2011b) (refer Image 
5.6.1 to 5.6.4).  
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Image 5.6.1 Imported VENM on site – looking north 

 

Image 5.6.2 Imported VENM on site – looking south 
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Image 5.6.3 Imported VENM on site - stockpile 

 

Image 5.6.4 Imported VENM on site - stockpile 

Based on the remediation contractor’s VENM tracking records, 3,291.72 tonnes of VENM was imported 
and spread across the Site. Coffey understands the placed material was compacted to a depth of 
approximately 0.2m below surrounding ground level.   
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 A copy of the VENM tracking record is presented in Appendix B.  
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6 VALIDATION STRATEGY 

The validation strategy adopted for the Site was based on the strategy presented in Coffey 
Environments (2010). A summary of the strategy implemented on the Site is presented in Section 6.1 to 
6.4. 

6.1 Soil Sampling 

Soil samples were collected by scooping directly (grab sample) into laboratory prepared containers or 
zip lock plastic bags, using a fresh pair of nitrile gloves for each sample. The soil sample was lightly 
packed into the laboratory prepared container with headspace minimised to avoid the loss of volatiles. 
The containers and bags were labelled with a project number, sample location, sample depth (where 
applicable) and the date the sample was collected.  

Where soil excavation works extended to the boundary of the Site, samples of the excavation wall in 
those areas were generally not collected.  

Composite sampling methods were not used. 

Disposable sampling equipment was used between sampling events to minimise the possibility of cross 
contamination between samples and minimise the risk of impacting sample integrity.  

Sample storage and preservation was undertaken in accordance with Table 6.1. 

Table 6.1 Sample Preservation and Storage 

Analyte Sample Volume and Container Sample Preservative Storage / Transport 

PAH 1 x 250ml glass & Teflon lined lid Nil Cool to 4oC 

Asbestos 1 x zip lock bag Nil Nil 

 The sample containers were transported to the NATA accredited analytical laboratory with the Chain of 
Custody form recording the following information: 

• project reference; 

• date of sampling; 

• sample identification; 

• matrix and container details 

• preservation method; 

• name of sampler; 

• required analysis; 

• turnaround times required; and 

• signatures of sender and receiving laboratory. 

A copy of the Chain of Custody was kept in the project file. Samples were transported to the laboratory 
with sufficient time to perform analysis within the applicable holding period. 
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Intra and inter laboratory field duplicates were collected on an average frequency of 10% and 20% 
respectively. Duplicates were collected by splitting the sample between sample containers. The sample 
was not homogenised or mixed prior to splitting, to minimise the potential for loss of volatiles. 
Duplicates for asbestos analysis were not collected. 

As disposable sampling equipment was used (i.e. nitrile gloves), rinsate samples were not collected.  

As volatiles were not a contaminant of concern, trip blanks and trip spikes not used. 

6.2 Laboratory Analytical Schedule 

The validation samples were analysed in accordance with the analytical schedule presented in Table 
6.2. 

Table 6.2  Sample Analytical Schedule 

Analyte Quantity of Primary Samples Analysed 

PAH 29 

Asbestos 35 

6.3 Marker and Capping Layers 

Observations were made of: 

• the marker layer placement, including general coverage and overlap; and 

• the thickness of concrete slab capping layers. 

6.4 Aesthetics and Odour 

Observations were made to assess the potential for odours to be present in residual soils, taking into 
consideration the natural state of the soil. The potential for odours to be present was assessed using 
olfactory methods.  
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7 RESULTS 

7.1 Fieldwork 

7.1.1 Soils 

Observations made during the validation soil sampling program indicated that residual soils on the site 
were generally comprised of natural clays. 

Validation samples of the natural insitu soils (underlying the fill that was excavated for remediation of 
the site) were collected at the sampling points presented in Figure 4 and Figure 5. A register of the 
samples collected, description and odour observations, is presented in Table 7.1.1 and 7.1.2. 

Table 7.1.1 Sample Register (Round 1) 

Sample 
ID 

Sample Description 

Depth 
(m) 

below 
original 
ground 
surface 

Odour 

V01 Clay, brown/orange, ironstone fragments 0.8 Not detected 

V02 Clay, brown/grey 0.9 Not detected 

V03 Clay, brown 0.8 Not detected 

V04 Clay, brown 0.8 Not detected 

V05 Clay, brown 0.8 Not detected 

V06 Clay, brown 0.9 Not detected 

V07 Clay, brown 0.9 Not detected 

V08 Clay, brown/orange 0.8 Not detected 

V09 Clay, brown/grey 0.8 Not detected 

V10 Clay, grey/brown 0.8 Not detected 

V11 Clay, brown/orange 0.8 Not detected 

V12 Clay, brown/orange 0.8 Not detected 

V13 Clay, orange/brown 0.6 Not detected 
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Sample 
ID 

Sample Description 

Depth 
(m) 

below 
original 
ground 
surface 

Odour 

V14 Clay, brown/orange 0.6 Not detected 

V15 Clay, brown 0.6 Not detected 

V16 Fill, brown/grey clays and sands, rock fragments 0.2-0.4 Not detected 

V17 Fill, brown/grey clays and sands, rock fragments 0.3-0.5 Not detected 

V18 Fill, brown/grey clays and sands, rock fragments, trace ash 0.2-0.4 Not detected 

V19 
Fill, brown/grey clays and sands, rock fragments, trace glass 
and ash 

0.2-0.5 
Not detected 

V20 Fill, brown/grey clays and sands, rock fragments, trace and ash 0.2-0.5 Not detected 

V21 
Fill, brown/grey clays and sands, rock fragments, trace metal 
and glass 

0.3-0.5 
Not detected 

V22 Fill, brown/grey clays and sands, rock fragments 0.2-0.4 Not detected 

V23 Fill, brown/grey clays and sands, rock fragments, ash 0.1-0.3 Not detected 

V24 Fill, brown/grey clays and sands, rock fragments, ash, organics 0.2-0.4 Not detected 

V25 
Fill, brown/grey clays and sands, rock fragments, tile fragments, 
concrete fragments 

0.1-0.3 
Not detected 

V26 Fill, gravels, sands, rock fragments 0.4-0.5 Not detected 

V27 Fill, gravels, silt, rock fragments, concrete fragments 0.4-0.5 Not detected 

V28 Fill, brown/grey clays, rock fragments, sands, silt 0.3-0.4 Not detected 

V29 
Fill, brown/grey clayey sand, shale fragments, gravels, rock 
fragments 

0.2-0.3 
Not detected 

Following detection of asbestos in soil samples collected at locations V14 and V15, further excavation 
was undertaken in this area to remove residual fill soils. This area was subsequently validated with soil 
sampling. Details of this sampling are presented in Table 7.1.2. 
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Table 7.1.2 Sample Register (Round 2) 

Sample 
ID 

Sample Description  
 Staining / 

Odour  

V30 Clay, brown/grey, some red/orange mottling, trace organics 0.9 Not detected 

V31 Clay, brown/grey, some red/orange mottling, trace organics 0.9 Not detected 

V32 Clay, brown/grey, some red/orange mottling, trace organics 0.9 Not detected 

V33 Clay, brown/grey, some red/orange mottling, trace organics 0.9 Not detected 

V34 Clay, brown/grey, some red/orange mottling, trace organics 0.9 Not detected 

V35 Clay, brown/grey, some red/orange mottling, trace organics 0.5 Not detected 

7.1.2 Odour 

Observations made by Coffey during the remediation activity at each of the soil validation sampling 
points, indicated that odours (using olfactory assessment methods) were not present in soils retained 
insitu (following the excavation of contaminated fill). 

7.2 Laboratory 

Soil laboratory analytical results are presented in the attached Table LR1. Copies of the laboratory 
certificates of analysis are presented in Appendix F. A summary of the laboratory results is presented in 
Sections 7.2.1 and 7.2.2. 

7.2.1 Polycyclic Aromatic Hydrocarbons 

The detected concentrations of PAH, including benzo(a)pyrene in the samples analysed were generally 
below the adopted RAC, with the exception of two samples.  

Sample V19/0.2-0.5 collected from the central portion of the western wall of the excavation in fill 
material around a retained light pole, reported a benzo(a)pyrene concentration of 6.3mg/kg which 
exceeds the adopted RAC of 5mg/kg. 

Sample V22/0.2-0.4 collected from the southern portion of the western wall of the excavation in fill 
material around retained fire water services, reported a benzo(a)pyrene concentration of 20mg/kg and 
PAH concentration of 240mg/kg, which exceeds the adopted RAC of 5mg/kg and 100mg/kg 
respectively.  

7.2.2 Asbestos 

The presence of asbestos in the samples analysed was generally below the adopted RAC, with the 
exception of ten samples.  
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Sample V14/0.6 and V15/0.6 collected from the southern central portion of the site in the base of the 
excavation, reported the presence of asbestos. 

No asbestos was detected in samples V30 to V35 (Round 2) collected from the southern central portion 
of the site in the base of the excavation, following a further excavation of 0.3m in the vicinity of sampling 
points V14 and V15 (previously reporting asbestos). 

Samples V16/0.2-0.4, V18/0.2-0.4, V19/0.2-0.5, V20/0.2-0.5, V21/0.3-0.5, V22/0.2-0.4, V23/0.1-0.3 and 
V24/0.2-0.4, collected from the western wall of the excavation in retained fill material, reported the 
presence of asbestos.  

7.3 Marker and Capping Layer 

A Coffey environmental scientist attended the site on 6 May 2011 and observed that: 

• the marker layer had been placed to cover the retained fill and generally 0.5m beyond the retained 
fill, where practical; and 

• parallel sheets of marker layer were overlapped generally by 0.2m.  

A Coffey environmental scientist attended the site on 4 May 2012 and observed that: 

• the thickness of the concrete slab capping layer on the western boundary and south west corner of 
the site was approximately 150mm thick (advised by Haley Short, Jemena Major Projects); and 

• the thickness of the concrete slab capping layer on the southern boundary ranged between 0.15m 
and 0.45m thick.  
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8 DATA QUALITY RELIABILITY ASSESSMENT 

8.1 Historical Data and Information 

The following sources of historical data and information were considered for the purposes of preparing 
this SVR: 

• Coffey Environments 2010a 

• Coffey Environments 2010b 

• Coffey Environments 2010c 

• Coffey Environments 2011a 

• Coffey Environments 2011b 

• Jemena Asset Management; 

• NSW OEH; and 

• discussion with Jemena representatives. 

The discussions held with Jemena representatives and observations made during the site walkover 
were generally consistent with the information contained in the contamination assessment reports and 
third party field data. 

The data assessed was considered to be generally representative of the site conditions and suitable for 
the purpose of preparing this SVR.  

8.2 Fieldwork Data 

8.2.1 Sampling 

Sampling was undertaken in general accordance with  

• The sampling, analytical and quality plan (SAQP) presented in Coffey Environments (2011a); and 

• Coffey standard operating procedures (SOP), which are based on accepted industry practices. 

Soil sampling was undertaken by two different Coffey environmental scientists. As Coffey SOPs were 
used by both scientists during the sampling event, and both scientists are experienced in the sampling 
task, this is not considered to affect the reliability of the data. 

8.2.2 Sample Storage and Transport 

Samples were stored in insulated containers with ice and transported under chain of custody protocols. 

8.2.3 Field Intra and Inter Laboratory Duplicates 

The primary soil sample to duplicate soil sample analysis ratio was 10.3% (acceptance criteria of 10%). 
The primary soil sample to triplicate soil sample analysis ratio was 10.3% (acceptance criteria of 5%).  

Details of duplicates and analysis are presented in Table 8.2.3. 

Table 8.2.3 Field Intra and Inter Laboratory Duplicate 
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Date Parent 
Sample ID 

Intra-
laboratory 
Duplicate 
Sample ID 

Intra-
laboratory 
Duplicate 
Analysed 

Inter-
laboratory 
Duplicate 
Sample ID 

Inter-
laboratory 
Duplicate 
Analysed 

01/04/11 V01/0.8 QC1 Yes QC1A Yes 

19/04/11 V05/0.8 QC2 Yes QC2A Yes 

19/04/11 V07/0.9 QC3 No QC3A No 

19/04/11 V10/0.8 QC4 Yes QC4A Yes 

The relative percent difference (RPD) between the parent samples, duplicates and triplicates analysed 
for soils were within the acceptance limits. 

The RPD calculations are presented in the attached Table LR2. 

8.3 Laboratory Data 

An assessment of laboratory data quality was undertaken. The results of this assessment indicated the 
following: 

• laboratory analysis of samples was undertaken by NATA accredited environmental testing 
laboratories; 

• samples were analysed within holding times; 

• laboratory blanks were below the laboratory LOR; 

• relative percentage differences (RPD) between samples and laboratory duplicates, were within 
acceptance limits; 

• surrogate recovery was within acceptance limits; 

• laboratory control sample errors were reported as being within acceptance limits; 

• certified reference material errors were reported as being within acceptance limits; 

• matrix spike recoveries were within acceptance limits; and 

• the laboratory limits of reporting (LOR) were below the adopted assessment criteria.  

8.4 Data Quality Assessment 

Based on an assessment of the quality of historical data, field data and laboratory data, Coffey 
considers the data quality objectives (DQO) have been addressed and that the data assessed is  

• generally accurate, reliable and suitable for interpretative purposes; and 

• reasonably representative of the conditions at the sampling locations at the time of sampling. 
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9 DISCUSSION 

Soils not complying with the adopted RAC were excavated across much of the Site. The results of the 
laboratory analysis undertaken on the validation samples collected from the base of the excavation 
indicated that PAH and asbestos impacted soils had been successfully remediated.  

The results of the laboratory analysis undertaken on the validation samples collected from the retained 
fill on the western and southern walls of the excavation, indicated that PAH and asbestos impacted soils 
had not been successfully remediated during remediation works.  

The PAH and asbestos impacted soils retained along the southern boundary of the site were retained 
beneath a capping layer (comprised of a concrete slab). These impacted soils were retained beneath a 
marker layer (comprised of an orange geotextile marker layer) and a capping layer (comprised of a 
concrete slab).  

No further assessment or remediation of soil contamination on the site is considered warranted. 
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10 CONCLUSIONS 

Based on a review of available desktop data, observations made during the remediation activity and 
assessment of laboratory analytical data, Coffey concludes that: 

• the PAH and asbestos impacted materials have been remediated by a combination of excavation 
and offsite disposal, and containment beneath a concrete slab (with portions of the concrete slab 
across the southern boundary also topped with asphalt). Given the presence of the capping layer 
across these contained soils, the contained contaminated soil is assessed as not presenting an 
unacceptable risk to human health or the environment; 

• the remediation goal has been achieved; and 

• the site is considered suitable for commercial / industrial land use, subject to the implementation of 
an environmental management plan (EMP), which addresses maintenance of the containment of the 
PAH and asbestos impacted materials on the western and southern boundaries of the site. 

Coffey notes that groundwater had not been assessed for beneficial use. Any future groundwater 
abstraction would require assessment of the groundwater resource and approval from the NSW Office 
of Water. 

We draw your attention to the attached sheet entitled “Important Information about your Coffey 
Environmental Site Assessment” which must be read in conjunction with this report.  
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11 LIMITATIONS 

No visual observations or sampling and analysis can assess the quality of soil at every point.  The 
findings contained in this report are the result of discrete/specific methodologies used in accordance 
with industry accepted practices and standards.  Coffey considers that they represent a reasonable 
interpretation of the general conditions of the Site.  Under no circumstances, however, can it be 
considered that these findings represent the actual state of the site at all points. 

Site suitability conclusions apply only with respect to land contamination. Coffey has not assessed other 
factors which may impact on site suitability. 
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Important information about your Coffey Environmental Report  
 
Uncertainties as to what lies below the ground on potentially contaminated sites can lead to 
remediation costs blow outs, reduction in the value of the land and to delays in the 
redevelopment of land. These uncertainties are an inherent part of dealing with land 
contamination. The following notes have been prepared by Coffey to help you interpret and 
understand the limitations of your report. 
 

Coffey Environments Australia Pty Ltd ABN 65 140 765 902      Issue: 1 Revision 2 March 2010 

 

Your report has been written for a specific purpose 

Your report has been developed on the basis of a specific purpose 
as understood by Coffey and applies only to the site or area 
investigated. For example, the purpose of your report may be: 

• To assess the environmental effects of an on-going operation. 

• To provide due diligence on behalf of a property vendor. 

• To provide due diligence on behalf of a property purchaser. 

• To provide information related to redevelopment of the site due 
to a proposed change in use, for example, industrial use to a 
residential use. 

• To assess the existing baseline environmental, and sometimes 
geological and hydrological conditions or constraints of a site 
prior to an activity which may alter the sites environmental, 
geological or hydrological condition. 

For each purpose, a specific approach to the assessment of 
potential soil and groundwater contamination is required. In most 
cases, a key objective is to identify, and if possible, quantify risks 
that both recognised and unrecognised contamination pose to the 
proposed activity. Such risks may be both financial (for example, 
clean up costs or limitations to the site use) and physical (for 
example, potential health risks to users of the site or the general 
public). 

Scope of Investigations 

The work was conducted, and the report has been prepared, in 
response to specific instructions from the client to whom this report is 
addressed, within practical time and budgetary constraints, and in 
reliance on certain data and information made available to Coffey. 

The analyses, evaluations, opinions and conclusions presented in 
this report are based on those instructions, requirements, data or 
information, and they could change if such instructions etc. are in 
fact inaccurate or incomplete. 

Subsurface conditions can change 

Subsurface conditions are created by natural processes and the 
activity of man and may change with time. 

For example, groundwater levels can vary with time, fill may be 
placed on a site and pollutants may migrate with time.  

Because a report is based on conditions which existed at the time of 
the subsurface exploration, decisions should not be based on a 
report whose adequacy may have been affected by time.  

Consult Coffey to be advised how time may have impacted on the 
project and/or on the property. 

Interpretation of factual data 

Environmental site assessments identify actual subsurface 
conditions only at those points where samples are taken and when 
they are taken. Data derived from indirect field measurements and 
sometimes other reports on the site are interpreted by geologists, 
engineers or scientists to provide an opinion about overall site 
conditions, their likely impact with respect to the report purpose and 
recommended actions. 

Actual conditions may differ from those inferred to exist, because no 
professional, no matter how well qualified, can reveal what is hidden 
by earth, rock and time. The actual interface between materials may 
be far more gradual or abrupt than assumed based on the facts 
obtained. Nothing can be done to change the actual site conditions 
which exist, but steps can be taken to reduce the impact of 
unexpected conditions. 

For this reason, parties involved with land acquisition, management 
and/or redevelopment should retain the services of Coffey through 
the development and use of the site to identify variances, conduct 
additional tests if required, and recommend solutions to unexpected 
conditions or other problems encountered on site. 

Your report will only give preliminary recommendations 

Your report is based on the assumption that the site conditions as 
revealed through selective point sampling are indicative of actual 
conditions throughout an area. 

This assumption cannot be substantiated until project 
implementation has commenced and therefore your report 
recommendations can only be regarded as preliminary. Only Coffey, 
who prepared the report, is fully familiar with the background 
information needed to assess whether or not the report's 
recommendations are valid and whether or not changes should be 
considered with redevelopment or on-going use of the site. If another 
party undertakes the implementation of the recommendations of this 
report there is a risk that the report will be misinterpreted and Coffey 
cannot be held responsible for such misinterpretation. 
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Your report is prepared for specific purposes and 
persons 

To avoid misuse of the information contained in your report it is 
recommended that you confer with Coffey before passing your 
report on to another party who may not be familiar with the 
background and the purpose of the report. In particular, a due 
diligence report for a property vendor may not be suitable for 
satisfying the needs of a purchaser. Your report should not be 
applied for any purpose other than that originally specified at the 
time the report was issued. 

Interpretation by other professionals 

Costly problems can occur when other professionals 
develop their plans based on misinterpretations of a report. To 
help avoid misinterpretations, retain Coffey to work with other 
professionals who are affected by the report. Have Coffey explain 
the report implications to professionals affected by them and then 
review plans and specifications produced to see how they have 
incorporated the report findings. 
 
Data should not be separated from the report 

The report as a whole presents the findings of the site assessment 
and the report should not be copied in part or altered in any way. 
Logs, figures, laboratory data, drawings, etc. are customarily 
included in our reports and are developed by scientists, engineers 
or geologists based on their interpretation of field logs (assembled 
by field personnel), field testing and laboratory evaluation of field 
samples. This information should not under any circumstances be 
redrawn for inclusion in other documents or separated from the 
report in any way. 

Contact Coffey for additional assistance 

Coffey is familiar with a variety of techniques and approaches that 
can be used to help reduce risks for all parties to land 
development and land use. It is common that not all approaches 
will be necessarily dealt with in your environmental site 
assessment report due to concepts proposed at that time. As a 
project progresses through planning and design toward 
construction and/or maintenance, speak with Coffey to develop 
alternative approaches to problems that may be of genuine benefit 
both in time and cost. 

 

 

 

 

 

 

 

 

 

 

 

Responsibility 

Environmental reporting relies on interpretation of factual 
information based on judgement and opinion and has a level of 
uncertainty attached to it, which is far less exact than other design 
disciplines. This has often resulted in claims being lodged against 
consultants, which are unfounded. To help prevent this problem, a 
number of clauses have been developed for use in contracts, 
reports and other documents. 

Responsibility clauses do not transfer appropriate liabilities from 
Coffey to other parties but are included to identify where Coffey's 
responsibilities begin and end. Their use is intended to help all 
parties involved to recognise their individual responsibilities. Read 
all documents from Coffey closely and do not hesitate to ask any 
questions you may have. 
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Table LR1
Soil Laboratory Results

ENVIRHOD01225AA
Site Validation Report

Field ID V01 V02 V03 V04 V05 V06 V07 V08 V09 V10 V11 V12 V13 V14 V15 V16 V17 V18 V19
Sample Depth Range 0.8 0.9 0.8 0.8 0.8 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.6 0.6 0.6 0.2-0.4 0.3-0.5 0.2-0.4 0.2-0.5
Sampled Date Time 1/04/2011 1/04/2011 1/04/2011 1/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011
Matrix Description
SDG SE86654 SE86654 SE86654 SE86654 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120

Method_Type ChemName Units EQL NEPM 1999 HIL F

Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.11 1.2
Anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.23 0.21 0.24 1.6
Benz(a)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.79 0.79 0.92 10
Benzo(a)pyrene mg/kg 0.1 5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.7 0.79 0.63 6.3
Benzo(b)fluoranthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1 0.9 0.8 9
Benzo(g,h,i)perylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.58 0.69 0.46 3.6
Benzo(k)fluoranthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 0.37 0.34 2.4
Chrysene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.45 0.45 0.48 5.7
Dibenz(a,h)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.11 <0.1 0.96
Fluoranthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.4 1.4 1.6 11
Fluorene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.18
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.45 0.53 0.37 3.4
Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.34
PAHs (Sum of total) mg/kg 1.6 100 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <8.4 <8.69 <8.55 <70.57
Phenanthrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.66 0.64 0.59 3.2
Pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.4 1.4 1.6 12

PAHs in Soil

1 of 2
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Field ID
Sample Depth Range
Sampled Date Time
Matrix Description
SDG

Method_Type ChemName Units EQL NEPM 1999 HIL F

Acenaphthene mg/kg 0.1
Acenaphthylene mg/kg 0.1
Anthracene mg/kg 0.1
Benz(a)anthracene mg/kg 0.1
Benzo(a)pyrene mg/kg 0.1 5
Benzo(b)fluoranthene mg/kg 0.1
Benzo(g,h,i)perylene mg/kg 0.1
Benzo(k)fluoranthene mg/kg 0.1
Chrysene mg/kg 0.1
Dibenz(a,h)anthracene mg/kg 0.1
Fluoranthene mg/kg 0.1
Fluorene mg/kg 0.1
Indeno(1,2,3-c,d)pyrene mg/kg 0.1
Naphthalene mg/kg 0.1
PAHs (Sum of total) mg/kg 1.6 100
Phenanthrene mg/kg 0.1
Pyrene mg/kg 0.1

PAHs in Soil

V20 V21 V22 V23 V24 V25 V26 V27 V28 V29
0.2-0.5 0.3-0.5 0.2-0.4 0.1-0.3 0.2-0.4 0.1-0.3 0.4-0.5 0.4-0.5 0.3-0.4 0.2-0.3
19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120 SE87120

<0.1 0.14 0.62 <0.1 0.15 <0.1 0.13 <0.1 <0.1 <0.1
0.15 0.47 1.6 0.51 0.56 <0.1 <0.1 <0.1 <0.1 <0.1
0.32 1.2 4.2 0.8 1.3 <0.1 0.45 0.28 <0.1 <0.1
0.98 4.8 21 3.8 4.6 0.24 0.86 0.52 0.18 0.1
0.94 3.9 20 3.4 4.6 0.23 0.76 0.5 0.17 0.12
1.2 5.4 25 5.3 6.1 0.3 1 0.6 0.2 0.1

0.78 3.6 13 3.9 4.2 0.2 0.65 0.45 0.16 0.12
0.41 1.4 4.4 1.5 1.6 0.11 0.26 0.21 <0.1 <0.1
0.64 2.5 8.7 2 2.9 0.15 0.47 0.29 0.12 <0.1
0.14 0.51 1.9 0.13 0.54 <0.1 <0.1 <0.1 <0.1 <0.1
1.9 8.5 54 6.1 10 0.53 2.5 1.4 0.28 0.21

<0.1 0.3 1.5 <0.1 0.29 <0.1 <0.1 0.12 <0.1 <0.1
0.62 2.8 10 3 3.2 0.15 0.48 0.33 0.12 <0.1
<0.1 0.13 0.37 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<11.22 48 240 <39.03 <55.34 <3.23 <10.8 <6.99 <2.34 <1.89
0.94 4.8 28 2.4 5.3 0.25 0.58 0.61 <0.1 <0.1
1.9 8 49 5.8 9.7 0.49 2.3 1.3 0.3 0.2
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Table LR2
RPD Calculations

ENVIRHOD01225AA
Site Validation Report

SDG SE86654 SE86654 SE87120 SE87120 SE87120 SE87120 SE87120 Interlab_D SE87120 Interlab_D SE86654 Interlab_D
Field_ID V01 QC1 RPD V05 QC2 RPD V10 QC4 RPD V10 QC4A RPD V05 QC2A RPD V01 QC1A RPD
Sampled_Date-Time 1/04/2011 1/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011 1/04/2011 1/04/2011

Method_Type ChemName Units EQL
Moisture Moisture % 1 24.0 25.0 4 29.0 29.0 0 9.0 10.0 11 9.0 29.0 24.0

PAHs in Soil Acenaphthene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Acenaphthylene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Anthracene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Benz(a)anthracene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Benzo(a)pyrene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Benzo(b)fluoranthene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Benzo(k)fluoranthene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 <0.1
Chrysene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Dibenz(a,h)anthracene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Fluoranthene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 0.14 33 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Fluorene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Naphthalene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
PAHs (Sum of total) mg/kg 1.6 (Primary): 1  (Interla <1.6 <1.6 0 <1.6 <1.67 0 <1.6 <1.6 0 <1.6 <1.0 0 <1.6 <1.0 0 <1.6 <1.0 0
Phenanthrene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0
Pyrene mg/kg 0.1 (Primary): 0.5  (Inter <0.1 <0.1 0 <0.1 0.13 26 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.5 0 <0.1 <0.5 0

*RPDs have only been considered where a concentration is greater than 5 times the EQL.
**High RPDs are in bold (Acceptable RPDs for each EQL multiplier range are: 100 (5-10 x EQL); 50 (10-30 x EQL); 30 ( > 30 x EQL) )
***Interlab Duplicates are matched on a per compound basis as methods vary between laboratories.  Any methods in the row header relate to those used in the primary laboratory
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202389

ATS Australasian Technical Services Pty Ltd

943R-00016213-01

23-Mar-2011

30-Jun-2011

MR ChheangVong

0412563901

Shell Rosehill

Cnr Durham & Grand Ave

Rosehill NSW 2142

Sprayed limpet asbestos Damaged bonded asbestos Suspended ceiling tiles

X Friable asbestos in soils Pipe lagging Sound proofing

Fire doors

22-Mar-2011

MR Saram Mey

0423792852

MR Borom Ty

0448723449
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Docket List

Date is between 15/04/2011 and 16/04/2011 AND Customer equals CLM

Print Date &Time: 18/04/2011 -  8:56:31AM

ENVIROGUARD PTY LTD
50 QUARRY RD ERSKINE PARK NSW 2759

ABN: 23 060 919 164

Docket VehicleDate Time Product Item NetItem Qty Tran Gross Tran TareApp NoProduct Rate Order No

Customer: CLM EXCAVATIONS P/L

AM38LM16/04/2011  29.12 100.0010:10:43AM EI00470114  44.60  15.48ASBCONT A11116ABAC15 58110

AK67VO16/04/2011  24.58 100.0010:29:37AM EI00470118  40.24  15.66ASBCONT A11116ABAC15 58110

AV04CF16/04/2011  26.98 100.0010:42:30AM EI00470119  41.94  14.96ASBCONT A11116ABAC15 58110

AM38LM16/04/2011  27.54 100.0011:21:51AM EI00470125  43.02  15.48ASBCONT A11116ABAC15 58110

AK67VO16/04/2011  22.58 100.0011:43:47AM EI00470130  38.24  15.66ASBCONT A11116ABAC15 58110

AV04CF16/04/2011  28.56 100.0012:00:02PM EI00470131  43.52  14.96ASBCONT A11116ABAC15 58110

AM38LM16/04/2011  36.18 100.00 1:44:18PM EI00470140  51.66  15.48ASBCONT A11116ABAC15 58110

AK67VO16/04/2011  34.80 100.00 2:08:28PM EI00470143  50.46  15.66ASBCONT A11116ABAC15 58110

AV04CF16/04/2011  32.82 100.00 2:44:14PM EI00470145  47.78  14.96ASBCONT A11116ABAC15 58110

AM38LM16/04/2011  17.82 100.00 3:25:58PM EI00470147  33.30  15.48ASBCONT A11116ABAC15 58110

 280.98

10 Transactions listed (10 items)

Report End 

Page 1 of 1

\\wprfs01\NWS\WasteMan2G\Reports\EnviDockList5026.rpt

RPT5026.002
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Docket List

Date equals 3/05/2011 AND Customer equals CLM

Print Date &Time: 4/05/2011 -  9:26:39AM

ENVIROGUARD PTY LTD
50 QUARRY RD ERSKINE PARK NSW 2759

ABN: 23 060 919 164

Docket VehicleDate Time Product Item NetItem Qty Tran Gross Tran TareApp NoProduct Rate Order No

Customer: CLM EXCAVATIONS P/L

AM38LM3/05/2011  21.58 100.00 8:21:40AM EI00470864  37.06  15.48ASBCONT A11116ABAC15 58110

AK80DP3/05/2011  24.34 100.00 9:13:31AM EI00470866  39.02  14.68ASBCONT A11116ABAC15 58110

AM38LM3/05/2011  24.68 100.0010:54:33AM EI00470882  40.16  15.48ASBCONT A11116ABAC15 58110

AK80DP3/05/2011  26.94 100.0010:55:45AM EI00470883  41.62  14.68ASBCONT A11116ABAC15 58110

AM38LM3/05/2011  18.28 100.0012:48:38PM EI00470900  33.76  15.48ASBCONT A11116ABAC15 58110

AL96VG3/05/2011  18.80 100.00 1:22:51PM EI00470901  34.04  15.24ASBCONT A11116ABAC15 58110

AK80DP3/05/2011  21.24 100.00 1:31:22PM EI00470909  35.92  14.68ASBCONT A11116ABAC15 58110

AM38LM3/05/2011  24.96 100.00 2:24:26PM EI00470918  40.44  15.48ASBCONT A11116ABAC15 58110

AL96VG3/05/2011  25.22 100.00 3:22:19PM EI00470928  40.46  15.24ASBCONT A11116ABAC15 58110

AK80DP3/05/2011  29.40 100.00 4:15:18PM EI00470932  44.08  14.68ASBCONT A11116ABAC15 58110

 235.44

10 Transactions listed (10 items)

Report End 

Page 1 of 1

\\wprfs01\NWS\WasteMan2G\Reports\EnviDockList5026.rpt

RPT5026.002
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Docket List

Date is between 4/05/2011 and 5/05/2011 AND Customer equals CLM

Print Date &Time: 6/05/2011 -  9:26:47AM

ENVIROGUARD PTY LTD
50 QUARRY RD ERSKINE PARK NSW 2759

ABN: 23 060 919 164

Docket VehicleDate Time Product Item NetItem Qty Tran Gross Tran TareApp NoProduct Rate Order No

Customer: CLM EXCAVATIONS P/L

AK80DP4/05/2011  13.02 100.0011:31:03AM EI00470979  27.70  14.68ASBCONT A11116ABAC15 58110

 13.02

1 Transactions listed (1 items)

Report End 

Page 1 of 1

\\wprfs01\NWS\WasteMan2G\Reports\EnviDockList5026.rpt

RPT5026.002
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Docket List

Date is between 6/05/2011 and 8/05/2011 AND Customer equals CLM

Print Date &Time: 9/05/2011 -  8:05:29AM

ENVIROGUARD PTY LTD
50 QUARRY RD ERSKINE PARK NSW 2759

ABN: 23 060 919 164

Docket VehicleDate Time Product Item NetItem Qty Tran Gross Tran TareApp NoProduct Rate Order No

Customer: CLM EXCAVATIONS P/L

AM38LM6/05/2011  18.46 100.00 6:12:09AM EI00471123  33.94  15.48ASBCONT A11116ABAC15 58110

 18.46

1 Transactions listed (1 items)

Report End 

Page 1 of 1

\\wprfs01\NWS\WasteMan2G\Reports\EnviDockList5026.rpt

RPT5026.002
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Appendix D 
VENM Classification 
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ENVIRHOD01225AA-R02 

 

1 April 2011 

 

Jemena Asset Management 
100 Bennelong Parkway 
Sydney Olympic Park   NSW   2127 

 

Attention: Mr Chris Butler 

 

Dear Chris 

 

RE: Validation Consultancy Services 
Rosehill Recycled Water Scheme, Cnr Durham Street and Grand Avenue, Rosehill NSW 
Soil Classification Advice No. 1 - Brandown Quarry, Kemps Creek 

 

1 INTRODUCTION 

Coffey Environments Pty Ltd (Coffey) was engaged by Jemena Asset Management (Jemena) to 
provide validation consultancy services associated with remediation works being undertaken at the 
corner of Durham Street and Grand Avenue, Rosehill NSW (the Site).  

2 OBJECTIVE 

The objective of this advice is to provide an assessment of whether stockpiled shale material located at 
Brandown Quarry, Lot 90 Elizabeth Drive, Kemps Creek NSW (the source site), proposed for 
importation to the Site, is likely to be virgin excavated natural material (VENM).  

3 SCOPE OF WORK 

The scope of work undertaken to address the project objective included: 

• visual observation of the material; and 

• data assessment and reporting. 

3.1 Observations 

A Coffey environmental scientist visited the source site on 1 April 2011. Observations made by Coffey 
while onsite included the following: 

• the material observed was a stockpile of blue grey moderately weathered shale; 
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Coffey Environments 
ENVIRHOD01225AA-R02 
1 April 2011  

2

• advice from Steve Cottell of Brandown Quarry indicated that the material had been excavated from 
an area within the source site. Observations of the walls of the excavation in this area indicated the 
presence of blue grey shale; 

• no odours (using olfactory methods) were detected in the stockpiled material; 

• no staining was observed in the stockpiled material; 

• no evidence of anthropogenic materials was observed within the stockpiled material; 

• no evidence of commercial / industrial processes was observed in the immediate vicinity of the 
material. It is noted that a portion of the quarry is being operated as a landfill, however, there was no 
evidence to indicate the presence of landfill materials in the stockpiled material; 

3.2 Discussion 

NSW DECC 2009, ‘Waste Classification Guidelines - Part 1: Classifying Waste’ defines VENM as being 
material that is assessed as not:  

• contaminated with manufactured chemicals, or with process residues, as a result of industrial, 
commercial, mining or agricultural activities; and 

• containing sulfidic ores or soils, or any other waste, 

Based on Coffey’s visual assessment of the material, it is considered unlikely that the material was 
contaminated with wastes, manufactured chemicals, or with process residues, as a result of industrial, 
commercial, mining or agricultural activities 

NSW Department of Land and Water Conservation 1997, ‘Liverpool Acid Sulfate Risk Map – Edition 
Two’ indicates that the site is located in an area where acid sulfate soils are not known or expected to 
occur. Based on this, it is considered unlikely that the material contains sulfidic ores or soils. 

4 CONCLUSION 

Based on an assessment of field observations and the available desktop, Coffey considers that the 
stockpiled blue grey weathered shale material assessed by Coffey on the source site is likely to classify 
as VENM and is suitable (from a contamination perspective) for importing as fill material to the Site. The 
importation of fill material must be recorded using material tracking logs, transport consignment notes 
and weighbridge dockets. 

5 CLOSING 

This advice should be read in conjunction with the attached Important Information About Your Coffey 
Environmental Report. 

 

For and on behalf of Coffey Environments Australia Pty Ltd 

 

 

Craig Cowper 
Associate 

  

 

Attachments: 1. Important Information About Your Coffey Environmental Report 
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Uncertainties as to what lies below the ground on potentially contaminated sites can lead to
remediation  costs  blow  outs,  reduction  in  the  value  of  the  land  and  to  delays in the
redevelopment  of  land.  These  uncertainties  are  an  inherent  part  of  dealing  with  land
contamination. The following notes have been prepared by Coffey to help you interpret and
understand the limitations of your report.

Your report has been written
for a specific purpose

Your  report  has  been  developed  on  the  basis  of a
specific purpose as understood by Coffey and applies
only to the site or area investigated.  For example, the
purpose of your report may be:
●  To assess the environmental effects of an on-going operation.
●  To  provide  due  diligence on  behalf of a property vendor.
●  To provide due diligence on behalf of a property purchaser.
●  To provide information related to redevelopment of the site
    due to a  proposed change in use,  for example, industrial
    use to a residential use.
●  To  assess  the  existing  baseline  environmental,  and
    sometimes  geological  and  hydrological  conditions  or
    constraints  of  a  site  prior  to an activity which may alter
    the sites environmental, geological or hydrological condition.

Subsurface conditions can change

Interpretation of factual data

Subsurface conditions are created by natural processes
and  the  activity of man and  may  change  with  time.
For example, groundwater  levels  can vary  with  time,
fill may be placed on a site and pollutants may migrate
with  time.  Because  a  report  is based on  conditions
which existed at the time of the subsurface exploration,
decisions  should  not  be  based  on  a  report  whose
adequacy may have  been  affected  by time.  Consult
Coffey to be advised how time may have impacted on
the project and/or on the property.

Environmental  site  assessments  identify  actual sub-
surface conditions only at those points where samples
are taken and when they are  taken. Data derived from
indirect  field  measurements  and  sometimes  other
reports  on  the  site  are  interpreted  by  geologists,
engineers or  scientists  to  provide  an  opinion  about
overall site conditions,  their likely impact with  respect
to  the  report  purpose  and  recommended  actions.
Actual  conditions  may  differ  from  those  inferred  to
exist,  because  no  professional,  no  matter  how well
qualified,  can  reveal  what  is  hidden  by  earth, rock
and time.  The actual interface between materials may
be  far  more  gradual or abrupt than  assumed  based
on the facts obtained. Nothing can be done to change
the  actual  site conditions  which exist,  but steps can
be  taken  to  reduce  the  impact  of unexpected con-
ditions.  For  this  reason,  parties  involved  with  land
acquisition, management and/or redevelopment should
retain the services of Coffey through the  development
and  use  of  the  site  to  identify  variances,  conduct
additional tests if required,  and recommend  solutions 
to  unexpected  conditions or other problems encoun-
tered  on  site.

Important information about your Coffey Environmental Report
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Scope of Investigations

The  work  was  conducted,  and the  report  has been
prepared, in response to specific instructions from the
client to whom this report is addressed, within practical
time  and  budgetary  constraints,  and  in  reliance  on
certain data and information made available to Coffey.
The analyses,  evaluations, opinions  and  conclusions
presented in this report are based on those instructions,
requirements,  data  or  information,  and  they  could
change  if  such instructions etc.  are in fact inaccurate
or  incomplete.

For each  purpose, a specific approach to the assess-
ment of potential soil and groundwater  contamination
is required. In most cases, a  key objective is to identify, 
and  if  possible,  quantify  risks  that both  recognised
and unrecognised contamination pose to the proposed
activity. Such risks may be both financial (for example,
clean  up  costs  or  limitations  to  the  site  use)  and
physical  (for example,  potential  health  risks to users
of  the  site  or  the  general  public).
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Data should not be separated from the report

The report as a whole presents the findings of the site
assessment and the report  should  not  be  copied  in
part or  altered  in  any  way. Logs, figures,  laboratory
data,  drawings, etc.  are  customarily  included  in our
reports and are developed by scientists, engineers  or
geologists based on  their  interpretation  of  field  logs
(assembled  by  field  personnel),  field  testing  and
laboratory evaluation of field samples. This information
should not under any  circumstances  be  redrawn  for
inclusion in other  documents  or  separated  from  the
report in any way.

Contact Coffey for additional assistance

Coffey  is  familiar  with  a  variety  of  techniques  and
approaches that can be used to help reduce  risks  for
all  parties  to  land  development  and  land  use.  It  is
common that not  all  approaches  will  be  necessarily
dealt with in your environmental site assessment report
due to concepts proposed  at  that  time. As a  project
progresses  through  planning  and  design  toward
construction and/or  maintenance,  speak  with Coffey
to  develop alternative  approaches  to  problems  that
may  be  of  genuine  benefit  both  in  time  and  cost.

Environmental  reporting  relies  on  interpretation  of
factual information based  on  judgement  and  opinion
and  has  a  level  of  uncertainty attached to  it,  which
is  far  less  exact  than  other  design disciplines. This
has  often  resulted  in  claims  being  lodged  against
consultants, which are unfounded. To help prevent this
problem,  a number of  clauses have  been  developed
for  use  in  contracts,  reports  and  other  documents.
Responsibility  clauses  do  not  transfer  appropriate
liabilities from Coffey to other parties but  are included
to  identify where  Coffey's  responsibilities  begin  and
end.  Their  use  is intended to help all parties involved
to recognise their individual  responsibilities.  Read  all
documents  from Coffey closely and do not hesitate to
ask  any  questions  you  may  have.

Responsibility

Important information about your Coffey Environmental Report
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Your report is prepared for
specific purposes and persons

Interpretation by other professionals

To avoid misuse of the information  contained  in  your
report it is recommended that you confer  with  Coffey
before passing your report  on  to  another  party  who
may  not  be  familiar  with  the  background  and the
purpose  of  the  report.  In  particular,  a due diligence
report for a property vendor may  not  be  suitable  for
satisfying the needs of a purchaser. Your report should
not be applied for any purpose other than that originally
specified at the time the report was issued.

Costly problems can occur when  other  professionals
develop their plans  based  on  misinterpretations  of a
report.  To help avoid misinterpretations,  retain Coffey
to work with other professionals  who  are  affected by
the report.  Have Coffey explain the report implications
to  professionals  affected  by   them  and  then review
plans and specifications  produced  to  see  how  they
have  incorporated  the  report  findings.
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Your report will only give
preliminary recommendations

Your report is based  on the assumption  that  the  site
conditions as revealed through selective point sampling
are indicative of actual conditions throughout an area.
This assumption cannot be substantiated until project
implementation  has  commenced  and  therefore your
report  recommendations  can  only  be  regarded  as
preliminary.  Only  Coffey,  who  prepared  the  report,
is fully familiar with the background information needed
to assess whether or not the report's recommendations
are  valid  and  whether  or  not  changes  should  be
considered  with  redevelopment  or  on-going  use  of
the site. If another party undertakes the implementation
of  the  recommendations  of  this  report there is a risk
that the report will be misinterpreted and Coffey cannot
be held responsible for such misinterpretation.
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Appendix E 
Laboratory Certificates of Analysis and 

Chain of Custody 
Site Validation Report 

Corner Durham Street and Grand Avenue 
Rosehill   NSW   2142 
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ANALYTICAL REPORTANALYTICAL REPORT
4 April 20114 April 2011

Coffey Environments Pty LtdCoffey Environments Pty Ltd

Level 1, 3 Rider BoulevardLevel 1, 3 Rider Boulevard

RHODESRHODES

NSWNSW 21382138

Attention:Attention: Craig CowperCraig Cowper

Your Reference:Your Reference: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena

Our Reference:Our Reference: SE86654SE86654 Samples:Samples: 5 Soils5 Soils

Received:Received: 1/4/111/4/11

Preliminary Report Sent:Preliminary Report Sent: Not IssuedNot Issued

These samples were analysed in accordance with your written instructions.These samples were analysed in accordance with your written instructions.

  

For and on Behalf of:For and on Behalf of:

SGS ENVIRONMENTAL SERVICESSGS ENVIRONMENTAL SERVICES

Sample Receipt:Sample Receipt: Angela MamalicosAngela Mamalicos AU.SampleReceipt.Sydney@sgs.comAU.SampleReceipt.Sydney@sgs.com

Production Manager:Production Manager: Huong CrawfordHuong Crawford Huong.Crawford@sgs.comHuong.Crawford@sgs.com

Results Approved and/or Authorised by:Results Approved and/or Authorised by:
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PROJECT:PROJECT: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena REPORT NO:REPORT NO: SE86654SE86654

PAHs in Soil
Our Reference: UNITS SE86654-1 SE86654-2 SE86654-3 SE86654-4 SE86654-5
Your Reference ------------- V01 V02 V03 V04 QC1
Sample Matrix ------------ Soil Soil Soil Soil Soil

Depth
Date Sampled

0.8
1/04/2011

0.9
1/04/2011

0.8
1/04/2011

0.8
1/04/2011

-
1/04/2011

Date Extracted 1/04/2011 1/04/2011 1/04/2011 1/04/2011 1/04/2011

Date Analysed 1/04/2011 1/04/2011 1/04/2011 1/04/2011 1/04/2011

Naphthalene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Acenaphthylene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Acenaphthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Fluorene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Phenanthrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Fluoranthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[a]anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Chrysene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[b]fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo[k]fluoranthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[a]pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Indeno[123-cd ]pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Dibenzo[ah]anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[ghi]perylene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Total  PAHs (sum) mg/kg <2 <2 <2 <2 <2 

Nitrobenzene-d5 % 84 106 74 94 90 

2-Fluorobiphenyl % 66 85 69 71 69 

�p -Terphenyl-�d14  % 87 99 95 95 100 
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PROJECT:PROJECT: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena REPORT NO:REPORT NO: SE86654SE86654

Asbestos ID in soil 
Our Reference: UNITS SE86654-1 SE86654-2 SE86654-3 SE86654-4
Your Reference ------------- V01 V02 V03 V04
Sample Matrix ------------ Soil Soil Soil Soil

Depth
Date Sampled

0.8
1/04/2011

0.9
1/04/2011

0.8
1/04/2011

0.8
1/04/2011

Date Analysed 4/04/2011 4/04/2011 4/04/2011 4/04/2011

Sample Description 49g clay, 
soil

46g clay, 
soil

67g clay, 
soil

42g clay, 
soil

Asbestos ID in soil - No 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
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PROJECT:PROJECT: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena REPORT NO:REPORT NO: SE86654SE86654

Moisture 
Our Reference: UNITS SE86654-1 SE86654-2 SE86654-3 SE86654-4 SE86654-5
Your Reference ------------- V01 V02 V03 V04 QC1
Sample Matrix ------------ Soil Soil Soil Soil Soil

Depth
Date Sampled

0.8
1/04/2011

0.9
1/04/2011

0.8
1/04/2011

0.8
1/04/2011

-
1/04/2011

Date Analysed (moisture) 1/04/2011 1/04/2011 1/04/2011 1/04/2011 1/04/2011

Moisture % 24 8 24 23 25 
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PROJECT:PROJECT: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena REPORT NO:REPORT NO: SE86654SE86654

Method ID Methodology Summary

  AN422 Polynuclear Aromatic Hydrocarbons - determined by solvent extraction with dichloromethane / acetone for 
soils and dichloromethane for waters, followed by instrumentation analysis using GC/MS SIM mode.
 

  AN602 Analysed using in house method AN602 - Qualitative identification of Asbestos Fibres, Synthetic Mineral 
Fibres and Organic Fibres in bulk samples (including building materials and soils) using Polarised Light 
Microscopy and Dispersion Staining Techniques. Our NATA Accreditation does not currently cover the 
identification of Synthetic Mineral Fibres and Organic Fibres, however, according to new NATA requirements, 
the reporting of these fibres is compulsory if detected.
 

  AN002  
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PROJECT:PROJECT: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena REPORT NO:REPORT NO: SE86654SE86654

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 
Sm#

Duplicate Spike Sm# Matrix Spike % 
Recovery

PAHs in Soil Base + Duplicate + 
%RPD

Duplicate + %RPD

Date Extracted 01/04/1
1

[NT] [NT] LCS 01/04/11

Date Analysed 01/04/1
1

[NT] [NT] LCS 01/04/11

Naphthalene mg/kg 0.1 AN422 <0.10 [NT] [NT] LCS 82%

Acenaphthylene mg/kg 0.1 AN422 <0.10 [NT] [NT] LCS 93%

Acenaphthene mg/kg 0.1 AN422 <0.10 [NT] [NT] LCS 99%

Fluorene mg/kg 0.1 AN422 <0.10 [NT] [NT] [NR] [NR]

Phenanthrene mg/kg 0.1 AN422 <0.10 [NT] [NT] LCS 89%

Anthracene mg/kg 0.1 AN422 <0.10 [NT] [NT] LCS 96%

Fluoranthene mg/kg 0.1 AN422 <0.10 [NT] [NT] LCS 95%

Pyrene mg/kg 0.1 AN422 <0.10 [NT] [NT] LCS 99%

Benzo[a]anthracene mg/kg 0.1 AN422 <0.10 [NT] [NT] [NR] [NR]

Chrysene mg/kg 0.1 AN422 <0.10 [NT] [NT] [NR] [NR]

Benzo[b]fluoranthene mg/kg 0.1 AN422 <0.1 [NT] [NT] [NR] [NR]

Benzo[k]fluoranthene mg/kg 0.1 AN422 <0.10 [NT] [NT] [NR] [NR]

Benzo[a]pyrene mg/kg 0.1 AN422 <0.10 [NT] [NT] LCS 90%

Indeno[123-cd ]pyren
e 

mg/kg 0.1 AN422 <0.10 [NT] [NT] [NR] [NR]

Dibenzo[ah]anthrace
ne 

mg/kg 0.1 AN422 <0.10 [NT] [NT] [NR] [NR]

Benzo[ghi]perylene mg/kg 0.1 AN422 <0.10 [NT] [NT] [NR] [NR]

Total  PAHs (sum) mg/kg 1.6 AN422 <2 [NT] [NT] [NR] [NR]

Nitrobenzene-d5 %  0 AN422 112 [NT] [NT] LCS 115%

2-Fluorobiphenyl %  0 AN422 95 [NT] [NT] LCS 99%

�p -Terphenyl-�d
14 

%  0 AN422 101 [NT] [NT] LCS 97%
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PROJECT:PROJECT: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena REPORT NO:REPORT NO: SE86654SE86654

QUALITY CONTROL UNITS LOR METHOD Blank
Asbestos ID in soil 

Date Analysed [NT]

QUALITY CONTROL UNITS LOR METHOD Blank
Moisture 

Date Analysed 
(moisture) 

[NT]

Moisture %  1 AN002 <1

Page 7 of  8Page 7 of  8

confidential
James Roberts

Flagstaff Partners
Jun 13, 2019 00:56

confidential
James Roberts

Flagstaff Partners
Jun 13, 2019 00:56



PROJECT:PROJECT: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena REPORT NO:REPORT NO: SE86654SE86654

Result CodesResult Codes
[INS][INS] :: Insufficient Sample for this testInsufficient Sample for this test [RPD]   :   Relative Percentage Difference[RPD]   :   Relative Percentage Difference
[NR][NR] :: Not RequestedNot Requested *           :*           : Not part of NATA AccreditationNot part of NATA Accreditation
[NT][NT] :: Not testedNot tested [N/A]    :   Not Applicable[N/A]    :   Not Applicable
[LOR]   :       Limit of reporting[LOR]   :       Limit of reporting
Report CommentsReport Comments
Sampled by the clientSampled by the client

Even after disintegration it can be very difficult, or impossible, to detect the presence of asbestos in Even after disintegration it can be very difficult, or impossible, to detect the presence of asbestos in 
some asbestos-containing bulk materials using polarised light microscopy. some asbestos-containing bulk materials using polarised light microscopy. 
This is due to the low grade or small length or diameter of asbestos fibres present in the material, This is due to the low grade or small length or diameter of asbestos fibres present in the material, 
or to the fact that very fine fibres have been distributed intimately throughout the materials.or to the fact that very fine fibres have been distributed intimately throughout the materials.

No respirable fibres detected using trace analysis technique.No respirable fibres detected using trace analysis technique.

Asbestos analysed by Approved Identifier Yusuf Kuthpudin.Asbestos analysed by Approved Identifier Yusuf Kuthpudin.
Samples analysed as received. Solid samples expressed on a dry weight basis.Samples analysed as received. Solid samples expressed on a dry weight basis.
Date Organics extraction commenced:Date Organics extraction commenced:
NATA Corporate Accreditation No. 2562, Site No 4354NATA Corporate Accreditation No. 2562, Site No 4354
Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*) Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*) 
This document is issued by the Company subject to its General Conditions of ServiceThis document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein. indemnification and jurisdictional issues established therein. 

This document is to be treated as an original within the meaning of UCP 600. Any holder of thisThis document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time ofdocument is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's soleits intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction fromresponsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorizedexercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful andalteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law. offenders may be prosecuted to the fullest extent of the law. 

Quality Control ProtocolQuality Control Protocol
Method Blank:  An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing. 
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every 
20 samples.20 samples.
Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is 
processed at least every 10 samples.processed at least every 10 samples.
Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction 
efficiency and percent recovery in each sample.efficiency and percent recovery in each sample.
Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion 
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with 
the instruments.the instruments.
Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document 
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS 
results are used to verify that the laboratory can perform the analysis in a clean matrix.results are used to verify that the laboratory can perform the analysis in a clean matrix.
Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation 
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance CriteriaQuality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be foundThe QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdfhere: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf
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SAMPLE RECEIPT ADVICE (SRA)SAMPLE RECEIPT ADVICE (SRA)
4 April 20114 April 2011

Client DetailsClient Details Laboratory DetailsLaboratory Details
Requested ByRequested By :: Craig CowperCraig Cowper
ClientClient :: Coffey Environments Pty LtdCoffey Environments Pty Ltd LaboratoryLaboratory :: SGS Environmental ServicesSGS Environmental Services
ContactContact :: Craig CowperCraig Cowper ManagerManager :: Edward IbrahimEdward Ibrahim
AddressAddress :: Level 1, 3 Rider BoulevardLevel 1, 3 Rider Boulevard AddressAddress :: Unit 16, 33 Maddox StreetUnit 16, 33 Maddox Street

RHODES  NSW  2138RHODES  NSW  2138 Alexandria NSW 2015Alexandria NSW 2015

EmailEmail craig_cowper@coffey.comcraig_cowper@coffey.com EmailEmail au.samplereceipt.sydney@sgs.comau.samplereceipt.sydney@sgs.com:: ::
TelephoneTelephone 02 8083 160002 8083 1600 TelephoneTelephone 61 2 8594 040061 2 8594 0400:: ::
FacsimileFacsimile 02 8765 076202 8765 0762 FacsimileFacsimile 61 2 8594 049961 2 8594 0499:: ::

ProjectProject :: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena Report NoReport No SE86654SE86654::
Order NumberOrder Number :: 9213492134 No. of SamplesNo. of Samples :: 55
SamplesSamples :: 5 Soils5 Soils Due DateDue Date :: 4/04/20114/04/2011

Date Instructions ReceivedDate Instructions Received :: 1/04/20111/04/2011
Sample Receipt DateSample Receipt Date :: 1/4/111/4/11

Samples received in good orderSamples received in good order :: YESYES Samples received in correct containersSamples received in correct containers:: YESYES
Samples received without headspaceSamples received without headspace:: YESYES Sufficient quantity suppliedSufficient quantity supplied :: YESYES
Upon receipt sample temperatureUpon receipt sample temperature :: CoolCool Cooling MethodCooling Method :: IceIce
Sample containers provided bySample containers provided by :: SGSSGS Samples clearly LabelledSamples clearly Labelled :: YESYES
Turnaround time requestedTurnaround time requested :: 1 Day1 Day Completed documentation receivedCompleted documentation received :: YESYES

Samples will be held for 1 month for water samples and 3 months for soil samples from date of receipt of samples,Samples will be held for 1 month for water samples and 3 months for soil samples from date of receipt of samples,
unless otherwise instructed.unless otherwise instructed.

CommentsComments

To the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwiseTo the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwise
in writing by SGS, all SGS services are rendered in accordance with the applicable SGS General Conditions of Servicein writing by SGS, all SGS services are rendered in accordance with the applicable SGS General Conditions of Service
accessible at http://www.sgs.com/terms_and_conditions.htm as at the date of this document. Attention is drawnaccessible at http://www.sgs.com/terms_and_conditions.htm as at the date of this document. Attention is drawn
to the limitations of liablility and to the clauses of indemnification. to the limitations of liablility and to the clauses of indemnification. 

The signed chain of custody will be returned to you with the original report.The signed chain of custody will be returned to you with the original report.
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SAMPLE RECEIPT ADVICE (SRA) - continuedSAMPLE RECEIPT ADVICE (SRA) - continued

ClientClient :: Coffey Environments Pty LtdCoffey Environments Pty Ltd Report NoReport No SE86654SE86654::
ProjectProject :: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena

Summary of Samples and Requested AnalysisSummary of Samples and Requested Analysis
The table below represents SGS Environmental Service's understanding and interpretation of the customer suppliedThe table below represents SGS Environmental Service's understanding and interpretation of the customer supplied
sample request.sample request.
Please indicate ASAP if your request differs from these details.Please indicate ASAP if your request differs from these details.
Testing shall commence immediately as per this table, unless the customer intervenes with a correction prior to testing.Testing shall commence immediately as per this table, unless the customer intervenes with a correction prior to testing.
Note that a small X in the table below indicates some testing has not been requested in the package.Note that a small X in the table below indicates some testing has not been requested in the package.
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ANALYTICAL REPORTANALYTICAL REPORT
20 April 201120 April 2011

Coffey Environments Pty LtdCoffey Environments Pty Ltd

Level 1, 3 Rider BoulevardLevel 1, 3 Rider Boulevard

RHODESRHODES

NSWNSW 21382138

Attention:Attention: Craig CowperCraig Cowper

Your Reference:Your Reference: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena

Our Reference:Our Reference: SE87120SE87120 Samples:Samples: 29 Soils29 Soils

Received:Received: 19/04/201119/04/2011

Preliminary Report Sent:Preliminary Report Sent: Not IssuedNot Issued

These samples were analysed in accordance with your written instructions.These samples were analysed in accordance with your written instructions.

  

For and on Behalf of:For and on Behalf of:

SGS ENVIRONMENTAL SERVICESSGS ENVIRONMENTAL SERVICES

Sample Receipt:Sample Receipt: Angela MamalicosAngela Mamalicos AU.SampleReceipt.Sydney@sgs.comAU.SampleReceipt.Sydney@sgs.com

Production Manager:Production Manager: Huong CrawfordHuong Crawford Huong.Crawford@sgs.comHuong.Crawford@sgs.com

Results Approved and/or Authorised by:Results Approved and/or Authorised by:
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

PAHs in Soil
Our Reference: UNITS SE87120-1 SE87120-2 SE87120-3 SE87120-4 SE87120-5
Your Reference ------------- V05 V06 V07 V08 V09

Depth ------------ 0.8 0.9 0.9 0.8 0.8
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Extracted 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Date Analysed 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Naphthalene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Acenaphthylene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Acenaphthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Fluorene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Phenanthrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Fluoranthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[a]anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Chrysene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[b]fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo[k]fluoranthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[a]pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Indeno[123-cd ]pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Dibenzo[ah]anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[ghi]perylene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Total  PAHs (sum) mg/kg <2 <2 <2 <2 <2 

Nitrobenzene-d5 % 110 111 109 101 108 

2-Fluorobiphenyl % 101 101 100 93 100 

�p -Terphenyl-�d14  % 110 110 109 102 110 
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

PAHs in Soil
Our Reference: UNITS SE87120-6 SE87120-7 SE87120-8 SE87120-9 SE87120-1

0
Your Reference ------------- V10 V11 V12 V13 V14

Depth ------------ 0.8 0.8 0.8 0.6 0.6
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Extracted 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Date Analysed 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Naphthalene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Acenaphthylene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Acenaphthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Fluorene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Phenanthrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Fluoranthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[a]anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Chrysene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[b]fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo[k]fluoranthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[a]pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Indeno[123-cd ]pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Dibenzo[ah]anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[ghi]perylene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Total  PAHs (sum) mg/kg <2 <2 <2 <2 <2 

Nitrobenzene-d5 % 102 104 105 98 108 

2-Fluorobiphenyl % 96 97 101 91 100 

�p -Terphenyl-�d14  % 105 107 108 101 112 
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

PAHs in Soil
Our Reference: UNITS SE87120-1

1
SE87120-1

2
SE87120-1

3
SE87120-1

4
SE87120-1

5
Your Reference ------------- V15 V16 V17 V18 V19

Depth ------------ 0.6 0.2-0.4 0.3-0.5 0.2-0.4 0.2-0.5
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Extracted 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Date Analysed 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Naphthalene mg/kg <0.10 <0.10 <0.10 <0.10 0.34 

Acenaphthylene mg/kg <0.10 0.10 <0.10 0.11 1.2 

Acenaphthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Fluorene mg/kg <0.10 <0.10 <0.10 <0.10 0.18 

Phenanthrene mg/kg <0.10 0.66 0.64 0.59 3.2 

Anthracene mg/kg <0.10 0.23 0.21 0.24 1.6 

Fluoranthene mg/kg <0.10 1.4 1.4 1.6 11 

Pyrene mg/kg <0.10 1.4 1.4 1.6 12 

Benzo[a]anthracene mg/kg <0.10 0.79 0.79 0.92 10 

Chrysene mg/kg <0.10 0.45 0.45 0.48 5.7 

Benzo[b]fluoranthene mg/kg <0.1 1 0.9 0.8 9.0 

Benzo[k]fluoranthene mg/kg <0.10 0.30 0.37 0.34 2.4 

Benzo[a]pyrene mg/kg <0.10 0.70 0.79 0.63 6.3 

Indeno[123-cd ]pyrene mg/kg <0.10 0.45 0.53 0.37 3.4 

Dibenzo[ah]anthracene mg/kg <0.10 <0.10 0.11 <0.10 0.96 

Benzo[ghi]perylene mg/kg <0.10 0.58 0.69 0.46 3.6 

Total  PAHs (sum) mg/kg <2 <8.40 <8.69 <8.55 <70.57 

Nitrobenzene-d5 % 105 99 106 105 105 

2-Fluorobiphenyl % 98 97 101 99 107 

�p -Terphenyl-�d14  % 110 106 110 108 113 
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

PAHs in Soil
Our Reference: UNITS SE87120-1

6
SE87120-1

7
SE87120-1

8
SE87120-1

9
SE87120-2

0
Your Reference ------------- V20 V21 V22 V23 V24

Depth ------------ 0.2-0.5 0.3-0.5 0.2-0.4 0.1-0.3 0.2-0.4
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Extracted 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Date Analysed 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Naphthalene mg/kg <0.10 0.13 0.37 <0.10 <0.10 

Acenaphthylene mg/kg 0.15 0.47 1.6 0.51 0.56 

Acenaphthene mg/kg <0.10 0.14 0.62 <0.10 0.15 

Fluorene mg/kg <0.10 0.30 1.5 <0.10 0.29 

Phenanthrene mg/kg 0.94 4.8 28 2.4 5.3 

Anthracene mg/kg 0.32 1.2 4.2 0.80 1.3 

Fluoranthene mg/kg 1.9 8.5 54 6.1 10 

Pyrene mg/kg 1.9 8.0 49 5.8 9.7 

Benzo[a]anthracene mg/kg 0.98 4.8 21 3.8 4.6 

Chrysene mg/kg 0.64 2.5 8.7 2.0 2.9 

Benzo[b]fluoranthene mg/kg 1.2 5.4 25 5.3 6.1 

Benzo[k]fluoranthene mg/kg 0.41 1.4 4.4 1.5 1.6 

Benzo[a]pyrene mg/kg 0.94 3.9 20 3.4 4.6 

Indeno[123-cd ]pyrene mg/kg 0.62 2.8 10 3.0 3.2 

Dibenzo[ah]anthracene mg/kg 0.14 0.51 1.9 0.13 0.54 

Benzo[ghi]perylene mg/kg 0.78 3.6 13 3.9 4.2 

Total  PAHs (sum) mg/kg <11.22 48 240 <39.03 <55.34 

Nitrobenzene-d5 % 107 105 99 107 95 

2-Fluorobiphenyl % 100 102 98 101 94 

�p -Terphenyl-�d14  % 108 109 110 110 102 
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

PAHs in Soil
Our Reference: UNITS SE87120-2

1
SE87120-2

2
SE87120-2

3
SE87120-2

4
SE87120-2

5
Your Reference ------------- V25 V26 V27 V28 V29

Depth ------------ 0.1-0.3 0.4-0.5 0.4-0.5 0.3-0.4 0.2-0.3
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Extracted 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Date Analysed 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Naphthalene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Acenaphthylene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Acenaphthene mg/kg <0.10 0.13 <0.10 <0.10 <0.10 

Fluorene mg/kg <0.10 <0.10 0.12 <0.10 <0.10 

Phenanthrene mg/kg 0.25 0.58 0.61 <0.10 <0.10 

Anthracene mg/kg <0.10 0.45 0.28 <0.10 <0.10 

Fluoranthene mg/kg 0.53 2.5 1.4 0.28 0.21 

Pyrene mg/kg 0.49 2.3 1.3 0.30 0.20 

Benzo[a]anthracene mg/kg 0.24 0.86 0.52 0.18 0.10 

Chrysene mg/kg 0.15 0.47 0.29 0.12 <0.10 

Benzo[b]fluoranthene mg/kg 0.3 1 0.6 0.2 0.1 

Benzo[k]fluoranthene mg/kg 0.11 0.26 0.21 <0.10 <0.10 

Benzo[a]pyrene mg/kg 0.23 0.76 0.50 0.17 0.12 

Indeno[123-cd ]pyrene mg/kg 0.15 0.48 0.33 0.12 <0.10 

Dibenzo[ah]anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[ghi]perylene mg/kg 0.20 0.65 0.45 0.16 0.12 

Total  PAHs (sum) mg/kg <3.23 <10.80 <6.99 <2.34 <1.89 

Nitrobenzene-d5 % 100 99 101 103 99 

2-Fluorobiphenyl % 96 96 95 97 93 

�p -Terphenyl-�d14  % 103 103 103 104 99 
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

PAHs in Soil
Our Reference: UNITS SE87120-2

6
SE87120-2

9
Your Reference ------------- QC2 QC4

Depth ------------ - -
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Date Extracted 19/04/2011 19/04/2011

Date Analysed 19/04/2011 19/04/2011

Naphthalene mg/kg <0.10 <0.10 

Acenaphthylene mg/kg <0.10 <0.10 

Acenaphthene mg/kg <0.10 <0.10 

Fluorene mg/kg <0.10 <0.10 

Phenanthrene mg/kg <0.10 <0.10 

Anthracene mg/kg <0.10 <0.10 

Fluoranthene mg/kg 0.14 <0.10 

Pyrene mg/kg 0.13 <0.10 

Benzo[a]anthracene mg/kg <0.10 <0.10 

Chrysene mg/kg <0.10 <0.10 

Benzo[b]fluoranthene mg/kg <0.1 <0.1 

Benzo[k]fluoranthene mg/kg <0.10 <0.10 

Benzo[a]pyrene mg/kg <0.10 <0.10 

Indeno[123-cd ]pyrene mg/kg <0.10 <0.10 

Dibenzo[ah]anthracene mg/kg <0.10 <0.10 

Benzo[ghi]perylene mg/kg <0.10 <0.10 

Total  PAHs (sum) mg/kg <1.67 <2 

Nitrobenzene-d5 % 99 100 

2-Fluorobiphenyl % 91 92 

�p -Terphenyl-�d14  % 99 101 
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

Asbestos ID in soil 
Our Reference: UNITS SE87120-1 SE87120-2 SE87120-3 SE87120-4 SE87120-5
Your Reference ------------- V05 V06 V07 V08 V09

Depth ------------ 0.8 0.9 0.9 0.8 0.8
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Analysed 20/04/2011 20/04/2011 20/04/2011 20/04/2011 20/04/2011

Sample Description 38g clay, 
soil

73g clay, 
soil

40g clay, 
soil

60g clay, 
soil

44g clay, 
soil

Asbestos ID in soil - No 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected

No 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected

Asbestos ID in soil 
Our Reference: UNITS SE87120-6 SE87120-7 SE87120-8 SE87120-9 SE87120-1

0
Your Reference ------------- V10 V11 V12 V13 V14

Depth ------------ 0.8 0.8 0.8 0.6 0.6
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Analysed 20/04/2011 20/04/2011 20/04/2011 20/04/2011 20/04/2011

Sample Description 47g clay, 
soil, rocks

35g clay, 
soil

40g clay, 
soil

36g clay, 
soil, rocks

52g clay, 
soil, rocks

Asbestos ID in soil - No 
asbestos 
detected

No 
asbestos 
detected

No 
asbestos 
detected

No 
asbestos 
detected
Organic 
fibres 

detected

Chrysotile 
asbestos 
detected
Organic 
fibres 

detected
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

Asbestos ID in soil 
Our Reference: UNITS SE87120-1

1
SE87120-1

2
SE87120-1

3
SE87120-1

4
SE87120-1

5
Your Reference ------------- V15 V16 V17 V18 V19

Depth ------------ 0.6 0.2-0.4 0.3-0.5 0.2-0.4 0.2-0.5
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Analysed 20/04/2011 20/04/2011 20/04/2011 20/04/2011 20/04/2011

Sample Description 48g clay, 
soil, rocks

50g clay, 
soil, rocks

58g rocks, 
soil

43g rocks, 
soil

29g rocks, 
soil

Asbestos ID in soil - Chrysotile 
asbestos 
detected

Chrysotile 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected

Chrysotile 
asbestos 
detected
Organic 
fibres 

detected

Chrysotile 
asbestos 
detected
Organic 
fibres 

detected

Asbestos ID in soil 
Our Reference: UNITS SE87120-1

6
SE87120-1

7
SE87120-1

8
SE87120-1

9
SE87120-2

0
Your Reference ------------- V20 V21 V22 V23 V24

Depth ------------ 0.2-0.5 0.3-0.5 0.2-0.4 0.1-0.3 0.2-0.4
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Analysed 20/04/2011 20/04/2011 20/04/2011 20/04/2011 20/04/2011

Sample Description 50g rocks, 
soil

30g rocks, 
soil

62g rocks, 
soil

88g rocks, 
soil

31g rocks, 
soil

Asbestos ID in soil - Chrysotile 
asbestos 
detected
Organic 
fibres 

detected

Chrysotile 
asbestos 
detected
Amosite 
asbestos 
detected
Organic 
fibres 

detected

Chrysotile 
asbestos 
detected
Organic 
fibres 

detected

Chrysotile 
asbestos 
detected
Organic 
fibres 

detected

Chrysotile 
asbestos 
detected
Organic 
fibres 

detected
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

Asbestos ID in soil 
Our Reference: UNITS SE87120-2

1
SE87120-2

2
SE87120-2

3
SE87120-2

4
SE87120-2

5
Your Reference ------------- V25 V26 V27 V28 V29

Depth ------------ 0.1-0.3 0.4-0.5 0.4-0.5 0.3-0.4 0.2-0.3
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Analysed 20/04/2011 20/04/2011 20/04/2011 20/04/2011 20/04/2011

Sample Description 51g rocks, 
soil

90g rocks, 
soil

59g rocks, 
soil

35g rocks, 
soil

60g rocks, 
soil

Asbestos ID in soil - Chrysotile 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected

Chrysotile 
asbestos 
detected
Organic 
fibres 

detected

Chrysotile 
asbestos 
detected

Crocidolite 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

Moisture 
Our Reference: UNITS SE87120-1 SE87120-2 SE87120-3 SE87120-4 SE87120-5
Your Reference ------------- V05 V06 V07 V08 V09

Depth ------------ 0.8 0.9 0.9 0.8 0.8
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Analysed (moisture) 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Moisture % 29 24 28 14 9 

Moisture 
Our Reference: UNITS SE87120-6 SE87120-7 SE87120-8 SE87120-9 SE87120-1

0
Your Reference ------------- V10 V11 V12 V13 V14

Depth ------------ 0.8 0.8 0.8 0.6 0.6
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Analysed (moisture) 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Moisture % 9 20 36 28 29 

Moisture 
Our Reference: UNITS SE87120-1

1
SE87120-1

2
SE87120-1

3
SE87120-1

4
SE87120-1

5
Your Reference ------------- V15 V16 V17 V18 V19

Depth ------------ 0.6 0.2-0.4 0.3-0.5 0.2-0.4 0.2-0.5
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Analysed (moisture) 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Moisture % 37 9 8 5 5 

Moisture 
Our Reference: UNITS SE87120-1

6
SE87120-1

7
SE87120-1

8
SE87120-1

9
SE87120-2

0
Your Reference ------------- V20 V21 V22 V23 V24

Depth ------------ 0.2-0.5 0.3-0.5 0.2-0.4 0.1-0.3 0.2-0.4
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Analysed (moisture) 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Moisture % 9 4 20 14 17 
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

Moisture 
Our Reference: UNITS SE87120-2

1
SE87120-2

2
SE87120-2

3
SE87120-2

4
SE87120-2

5
Your Reference ------------- V25 V26 V27 V28 V29

Depth ------------ 0.1-0.3 0.4-0.5 0.4-0.5 0.3-0.4 0.2-0.3
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Soil
19/04/2011

Date Analysed (moisture) 19/04/2011 19/04/2011 19/04/2011 19/04/2011 19/04/2011

Moisture % 14 10 16 31 28 

Moisture 
Our Reference: UNITS SE87120-2

6
SE87120-2

9
Your Reference ------------- QC2 QC4

Depth ------------ - -
Sample Matrix
Date Sampled

Soil
19/04/2011

Soil
19/04/2011

Date Analysed (moisture) 19/04/2011 19/04/2011

Moisture % 29 10 
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

Method ID Methodology Summary

  AN422 Polynuclear Aromatic Hydrocarbons - determined by solvent extraction with dichloromethane / acetone for 
soils and dichloromethane for waters, followed by instrumentation analysis using GC/MS SIM mode.
 

  AN602 Analysed using in house method AN602 - Qualitative identification of Asbestos Fibres, Synthetic Mineral 
Fibres and Organic Fibres in bulk samples (including building materials and soils) using Polarised Light 
Microscopy and Dispersion Staining Techniques. Our NATA Accreditation does not currently cover the 
identification of Synthetic Mineral Fibres and Organic Fibres, however, according to new NATA requirements, 
the reporting of these fibres is compulsory if detected.
 

  AN002  
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 
Sm#

Duplicate Spike Sm# Matrix Spike % 
Recovery

PAHs in Soil Base + Duplicate + 
%RPD

Duplicate + %RPD

Date Extracted 19/04/1
1

SE87120-1
1

19/04/2011 || 
19/04/2011

SE87120-5 19/04/11

Date Analysed 19/04/1
1

SE87120-1
1

19/04/2011 || 
19/04/2011

SE87120-5 19/04/11

Naphthalene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 SE87120-5 91%

Acenaphthylene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 SE87120-5 98%

Acenaphthene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 SE87120-5 105%

Fluorene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 [NR] [NR]

Phenanthrene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 SE87120-5 97%

Anthracene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 SE87120-5 112%

Fluoranthene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 SE87120-5 103%

Pyrene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 SE87120-5 112%

Benzo[a]anthracene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 [NR] [NR]

Chrysene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 [NR] [NR]

Benzo[b]fluoranthene mg/kg 0.1 AN422 <0.1 SE87120-1
1

<0.1 || <0.1 [NR] [NR]

Benzo[k]fluoranthene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 [NR] [NR]

Benzo[a]pyrene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 SE87120-5 99%

Indeno[123-cd ]pyren
e 

mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 [NR] [NR]

Dibenzo[ah]anthrace
ne 

mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 [NR] [NR]

Benzo[ghi]perylene mg/kg 0.1 AN422 <0.10 SE87120-1
1

<0.10 || <0.10 [NR] [NR]

Total  PAHs (sum) mg/kg 1.6 AN422 <2 SE87120-1
1

<2 || <2 [NR] [NR]

Nitrobenzene-d5 %  0 AN422 108 SE87120-1
1

105 || 101 || RPD: 4 SE87120-5 110%

2-Fluorobiphenyl %  0 AN422 100 SE87120-1
1

98 || 95 || RPD: 3 SE87120-5 104%

�p -Terphenyl-�d
14 

%  0 AN422 107 SE87120-1
1

110 || 106 || RPD: 4 SE87120-5 116%
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

QUALITY CONTROL UNITS LOR METHOD Blank
Asbestos ID in soil 

Date Analysed 20/04/2
011

QUALITY CONTROL UNITS LOR METHOD Blank
Hold  sample-NO test 
required 

Sample on HOLD [NT] [NT]

QUALITY CONTROL UNITS LOR METHOD Blank
Moisture 

Date Analysed 
(moisture) 

19/04/2
011

Moisture %  1 AN002 <1

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Matrix Spike % 
Recovery

PAHs in Soil Base + Duplicate + 
%RPD

Duplicate + %RPD

Date Extracted SE87120-4 19/04/2011 || 
19/04/2011

LCS 19/04/11

Date Analysed SE87120-4 19/04/2011 || 
19/04/2011

LCS 19/04/11

Naphthalene mg/kg SE87120-4 <0.10 || <0.10 LCS 86%

Acenaphthylene mg/kg SE87120-4 <0.10 || <0.10 LCS 93%

Acenaphthene mg/kg SE87120-4 <0.10 || <0.10 LCS 100%

Fluorene mg/kg SE87120-4 <0.10 || <0.10 [NR] [NR]

Phenanthrene mg/kg SE87120-4 <0.10 || <0.10 LCS 93%

Anthracene mg/kg SE87120-4 <0.10 || <0.10 LCS 104%

Fluoranthene mg/kg SE87120-4 <0.10 || <0.10 LCS 97%

Pyrene mg/kg SE87120-4 <0.10 || <0.10 LCS 104%

Benzo[a]anthracene mg/kg SE87120-4 <0.10 || <0.10 [NR] [NR]

Chrysene mg/kg SE87120-4 <0.10 || <0.10 [NR] [NR]

Benzo[b]fluoranthene mg/kg SE87120-4 <0.1 || <0.1 [NR] [NR]

Benzo[k]fluoranthene mg/kg SE87120-4 <0.10 || <0.10 [NR] [NR]

Benzo[a]pyrene mg/kg SE87120-4 <0.10 || <0.10 LCS 94%

Indeno[123-cd ]pyrene mg/kg SE87120-4 <0.10 || <0.10 [NR] [NR]

Dibenzo[ah]anthracene mg/kg SE87120-4 <0.10 || <0.10 [NR] [NR]

Benzo[ghi]perylene mg/kg SE87120-4 <0.10 || <0.10 [NR] [NR]

Total  PAHs (sum) mg/kg SE87120-4 <2 || <2 [NR] [NR]
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Matrix Spike % 

Recovery
PAHs in Soil Base + Duplicate + 

%RPD
Duplicate + %RPD

Nitrobenzene-d5 % SE87120-4 101 || 108 || RPD: 7 LCS 97%

2-Fluorobiphenyl % SE87120-4 93 || 99 || RPD: 6 LCS 94%

�p -Terphenyl-�d14

 
% SE87120-4 102 || 108 || RPD: 6 LCS 107%

QUALITY CONTROL UNITS Dup. Sm# Duplicate
PAHs in Soil Base + Duplicate + 

%RPD

Date Extracted SE87120-2
1

19/04/2011 || 
19/04/2011

Date Analysed SE87120-2
1

19/04/2011 || 
19/04/2011

Naphthalene mg/kg SE87120-2
1

<0.10 || <0.10

Acenaphthylene mg/kg SE87120-2
1

<0.10 || <0.10

Acenaphthene mg/kg SE87120-2
1

<0.10 || <0.10

Fluorene mg/kg SE87120-2
1

<0.10 || <0.10

Phenanthrene mg/kg SE87120-2
1

0.25 || 0.31 || RPD: 
21 

Anthracene mg/kg SE87120-2
1

<0.10 || 0.11

Fluoranthene mg/kg SE87120-2
1

0.53 || 0.58 || RPD: 9 

Pyrene mg/kg SE87120-2
1

0.49 || 0.58 || RPD: 
17 

Benzo[a]anthracene mg/kg SE87120-2
1

0.24 || 0.26 || RPD: 8 

Chrysene mg/kg SE87120-2
1

0.15 || 0.16 || RPD: 6 

Benzo[b]fluoranthene mg/kg SE87120-2
1

0.3 || 0.3 || RPD: 0 

Benzo[k]fluoranthene mg/kg SE87120-2
1

0.11 || 0.11 || RPD: 0 

Benzo[a]pyrene mg/kg SE87120-2
1

0.23 || 0.23 || RPD: 0 

Indeno[123-cd ]pyrene mg/kg SE87120-2
1

0.15 || 0.15 || RPD: 0 

Dibenzo[ah]anthracene mg/kg SE87120-2
1

<0.10 || <0.10

Benzo[ghi]perylene mg/kg SE87120-2
1

0.20 || 0.20 || RPD: 0 
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120
QUALITY CONTROL UNITS Dup. Sm# Duplicate
PAHs in Soil Base + Duplicate + 

%RPD

Total  PAHs (sum) mg/kg SE87120-2
1

<3.23 || <3.48

Nitrobenzene-d5 % SE87120-2
1

100 || 97 || RPD: 3 

2-Fluorobiphenyl % SE87120-2
1

96 || 93 || RPD: 3 

�p -Terphenyl-�d14

 
% SE87120-2

1
103 || 99 || RPD: 4 
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

Result CodesResult Codes
[INS][INS] :: Insufficient Sample for this testInsufficient Sample for this test [RPD]   :   Relative Percentage Difference[RPD]   :   Relative Percentage Difference
[NR][NR] :: Not RequestedNot Requested *           :*           : Not part of NATA AccreditationNot part of NATA Accreditation
[NT][NT] :: Not testedNot tested [N/A]    :   Not Applicable[N/A]    :   Not Applicable
[LOR]   :       Limit of reporting[LOR]   :       Limit of reporting
Report CommentsReport Comments
PAH-Spike not reported for sample#22 due to sample matrix interference.PAH-Spike not reported for sample#22 due to sample matrix interference.
Sampled by the clientSampled by the client

Even after disintegration it can be very difficult, or impossible, to detect the presence of asbestos in Even after disintegration it can be very difficult, or impossible, to detect the presence of asbestos in 
some asbestos-containing bulk materials using polarised light microscopy. some asbestos-containing bulk materials using polarised light microscopy. 
This is due to the low grade or small length or diameter of asbestos fibres present in the material, This is due to the low grade or small length or diameter of asbestos fibres present in the material, 
or to the fact that very fine fibres have been distributed intimately throughout the materials.or to the fact that very fine fibres have been distributed intimately throughout the materials.

No respirable fibres detected using trace analysis technique.No respirable fibres detected using trace analysis technique.
Sample #10: 1-3mm length fibre bundles x3 found loose in sample.Sample #10: 1-3mm length fibre bundles x3 found loose in sample.
Sample #11, 12,14, 15, 16: 1-3mm length fibre bundle x1found loose in sample.Sample #11, 12,14, 15, 16: 1-3mm length fibre bundle x1found loose in sample.
Sample #17: 1-4mm length fibre bundles x2 found loose in sample.Sample #17: 1-4mm length fibre bundles x2 found loose in sample.
Sample #18: 1-4mm length fibre bundles found loose in sample and 4x2x2mm cement sheet fragment.Sample #18: 1-4mm length fibre bundles found loose in sample and 4x2x2mm cement sheet fragment.
Sample #19: 1-4mm length fibre bundles found loose in sample and 5x3x2mm cement sheet fragments.Sample #19: 1-4mm length fibre bundles found loose in sample and 5x3x2mm cement sheet fragments.
Sample #20, 21: 1-3mm length fibre bundles x2 found loose in sample.Sample #20, 21: 1-3mm length fibre bundles x2 found loose in sample.
Sample #23: 1-4mm length fibre bundles x3 found loose in sample.Sample #23: 1-4mm length fibre bundles x3 found loose in sample.
Sample #24: 1-4mm length fibre bundles found loose in sample and 6x4x2mm cement sheet fragments.Sample #24: 1-4mm length fibre bundles found loose in sample and 6x4x2mm cement sheet fragments.
Asbestos analysed by Approved Identifier Yusuf Kuthpudin.Asbestos analysed by Approved Identifier Yusuf Kuthpudin.
Samples analysed as received. Solid samples expressed on a dry weight basis.Samples analysed as received. Solid samples expressed on a dry weight basis.
Date Organics extraction commenced:Date Organics extraction commenced:
NATA Corporate Accreditation No. 2562, Site No 4354NATA Corporate Accreditation No. 2562, Site No 4354
Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*) Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*) 
This document is issued by the Company subject to its General Conditions of ServiceThis document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein. indemnification and jurisdictional issues established therein. 

This document is to be treated as an original within the meaning of UCP 600. Any holder of thisThis document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time ofdocument is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's soleits intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction fromresponsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorizedexercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful andalteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law. offenders may be prosecuted to the fullest extent of the law. 

Quality Control ProtocolQuality Control Protocol
Method Blank:  An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing. 
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every 
20 samples.20 samples.
Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is 
processed at least every 10 samples.processed at least every 10 samples.
Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction 
efficiency and percent recovery in each sample.efficiency and percent recovery in each sample.
Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion 
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with 
the instruments.the instruments.
Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document 
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS 
results are used to verify that the laboratory can perform the analysis in a clean matrix.results are used to verify that the laboratory can perform the analysis in a clean matrix.
Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation 
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.
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PROJECT:PROJECT: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena REPORT NO:REPORT NO: SE87120SE87120

Quality Acceptance CriteriaQuality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be foundThe QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdfhere: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf
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SAMPLE RECEIPT ADVICE (SRA)SAMPLE RECEIPT ADVICE (SRA)
20 April 201120 April 2011

Client DetailsClient Details Laboratory DetailsLaboratory Details
Requested ByRequested By :: Craig CowperCraig Cowper
ClientClient :: Coffey Environments Pty LtdCoffey Environments Pty Ltd LaboratoryLaboratory :: SGS Environmental ServicesSGS Environmental Services
ContactContact :: Craig CowperCraig Cowper ManagerManager :: Edward IbrahimEdward Ibrahim
AddressAddress :: Level 1, 3 Rider BoulevardLevel 1, 3 Rider Boulevard AddressAddress :: Unit 16, 33 Maddox StreetUnit 16, 33 Maddox Street

RHODES  NSW  2138RHODES  NSW  2138 Alexandria NSW 2015Alexandria NSW 2015

EmailEmail craig_cowper@coffey.comcraig_cowper@coffey.com EmailEmail au.samplereceipt.sydney@sgs.comau.samplereceipt.sydney@sgs.com:: ::
TelephoneTelephone 02 8083 160002 8083 1600 TelephoneTelephone 61 2 8594 040061 2 8594 0400:: ::
FacsimileFacsimile 02 8765 076202 8765 0762 FacsimileFacsimile 61 2 8594 049961 2 8594 0499:: ::

ProjectProject :: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena Report NoReport No SE87120SE87120::
Order NumberOrder Number :: 92135-9213792135-92137 No. of SamplesNo. of Samples :: 2929
SamplesSamples :: 29 Soils29 Soils Due DateDue Date :: 20/04/201120/04/2011

Date Instructions ReceivedDate Instructions Received :: 19/04/201119/04/2011
Sample Receipt DateSample Receipt Date :: 19/04/201119/04/2011

Samples received in good orderSamples received in good order :: YESYES Samples received in correct containersSamples received in correct containers:: YESYES
Samples received without headspaceSamples received without headspace:: YESYES Sufficient quantity suppliedSufficient quantity supplied :: YESYES
Upon receipt sample temperatureUpon receipt sample temperature :: CoolCool Cooling MethodCooling Method :: IceIce
Sample containers provided bySample containers provided by :: SGSSGS Samples clearly LabelledSamples clearly Labelled :: YESYES
Turnaround time requestedTurnaround time requested :: 1 Day1 Day Completed documentation receivedCompleted documentation received :: YESYES

Samples will be held for 1 month for water samples and 3 months for soil samples from date of receipt of samples,Samples will be held for 1 month for water samples and 3 months for soil samples from date of receipt of samples,
unless otherwise instructed.unless otherwise instructed.

CommentsComments

To the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwiseTo the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwise
in writing by SGS, all SGS services are rendered in accordance with the applicable SGS General Conditions of Servicein writing by SGS, all SGS services are rendered in accordance with the applicable SGS General Conditions of Service
accessible at http://www.sgs.com/terms_and_conditions.htm as at the date of this document. Attention is drawnaccessible at http://www.sgs.com/terms_and_conditions.htm as at the date of this document. Attention is drawn
to the limitations of liablility and to the clauses of indemnification. to the limitations of liablility and to the clauses of indemnification. 

The signed chain of custody will be returned to you with the original report.The signed chain of custody will be returned to you with the original report.
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SAMPLE RECEIPT ADVICE (SRA) - continuedSAMPLE RECEIPT ADVICE (SRA) - continued

ClientClient :: Coffey Environments Pty LtdCoffey Environments Pty Ltd Report NoReport No SE87120SE87120::
ProjectProject :: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena

Summary of Samples and Requested AnalysisSummary of Samples and Requested Analysis
The table below represents SGS Environmental Service's understanding and interpretation of the customer suppliedThe table below represents SGS Environmental Service's understanding and interpretation of the customer supplied
sample request.sample request.
Please indicate ASAP if your request differs from these details.Please indicate ASAP if your request differs from these details.
Testing shall commence immediately as per this table, unless the customer intervenes with a correction prior to testing.Testing shall commence immediately as per this table, unless the customer intervenes with a correction prior to testing.
Note that a small X in the table below indicates some testing has not been requested in the package.Note that a small X in the table below indicates some testing has not been requested in the package.
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1 V05 X X X  X

2 V06 X X X  X

3 V07 X X X  X

4 V08 X X X  X

5 V09 X X X  X

6 V10 X X X  X

7 V11 X X X  X

8 V12 X X X  X

9 V13 X X X  X

10 V14 X X X  X

11 V15 X X X  X

12 V16 X X X  X

13 V17 X X X  X

14 V18 X X X  X

15 V19 X X X  X

16 V20 X X X  X

17 V21 X X X  X

18 V22 X X X  X
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SAMPLE RECEIPT ADVICE (SRA) - continuedSAMPLE RECEIPT ADVICE (SRA) - continued

ClientClient :: Coffey Environments Pty LtdCoffey Environments Pty Ltd Report NoReport No SE87120SE87120::
ProjectProject :: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena
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19 V23 X X X  X

20 V24 X X X  X

21 V25 X X X  X

22 V26 X X X  X

23 V27 X X X  X

24 V28 X X X  X

25 V29 X X X  X

26 QC2 X X   X

27 QC3    X  

28 QC3A    X  

29 QC4 X X   X
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SAMPLE RECEIPT ADVICE (SRA) - continuedSAMPLE RECEIPT ADVICE (SRA) - continued

ClientClient :: Coffey Environments Pty LtdCoffey Environments Pty Ltd Report NoReport No SE87120SE87120::
ProjectProject :: ENVIRHOD01225AA-Rosehill JemenaENVIRHOD01225AA-Rosehill Jemena
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11 V15
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13 V17

14 V18

15 V19

16 V20

17 V21

18 V22

19 V23

20 V24

21 V25

22 V26

23 V27

24 V28

25 V29

26 QC2

27 QC3

28 QC3A

29 QC4
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ANALYTICAL REPORTANALYTICAL REPORT
5 May 20115 May 2011

Coffey Environments Pty LtdCoffey Environments Pty Ltd

Level 1, 3 Rider BoulevardLevel 1, 3 Rider Boulevard

RHODESRHODES

NSWNSW 21382138

Attention:Attention: Craig CowperCraig Cowper

Your Reference:Your Reference: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena

Our Reference:Our Reference: SE87368SE87368 Samples:Samples: 6 Soils6 Soils

Received:Received: 4/5/114/5/11

Preliminary Report Sent:Preliminary Report Sent: Not IssuedNot Issued

These samples were analysed in accordance with your written instructions.These samples were analysed in accordance with your written instructions.

  

For and on Behalf of:For and on Behalf of:

SGS ENVIRONMENTAL SERVICESSGS ENVIRONMENTAL SERVICES

Sample Receipt:Sample Receipt: Angela MamalicosAngela Mamalicos AU.SampleReceipt.Sydney@sgs.comAU.SampleReceipt.Sydney@sgs.com

Production Manager:Production Manager: Huong CrawfordHuong Crawford Huong.Crawford@sgs.comHuong.Crawford@sgs.com

Results Approved and/or Authorised by:Results Approved and/or Authorised by:
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PROJECT:PROJECT: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena REPORT NO:REPORT NO: SE87368SE87368

Asbestos ID in soil 
Our Reference: UNITS SE87368-1 SE87368-2 SE87368-3 SE87368-4 SE87368-5
Your Reference ------------- V30 V31 V32 V33 V34
Sample Matrix ------------ Soil Soil Soil Soil Soil
Date Sampled 4/05/2011 4/05/2011 4/05/2011 4/05/2011 4/05/2011

Date Analysed 5/05/2011 5/05/2011 5/05/2011 5/05/2011 5/05/2011

Sample Description 120g 
Clay,soil

135g 
Clay,soil

160g 
Clay,soil

142g 
Clay,soil

128g 
Clay,soil

Asbestos ID in soil - No 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected

No 
asbestos 
detected
Organic 
fibres 

detected

Asbestos ID in soil 
Our Reference: UNITS SE87368-6
Your Reference ------------- V35
Sample Matrix ------------ Soil
Date Sampled 4/05/2011

Date Analysed 5/05/2011

Sample Description 114g 
Clay,soil

Asbestos ID in soil - No 
asbestos 
detected
Organic 
fibres 

detected
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PROJECT:PROJECT: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena REPORT NO:REPORT NO: SE87368SE87368

Method ID Methodology Summary

  AN602 Analysed using in house method AN602 - Qualitative identification of Asbestos Fibres, Synthetic Mineral 
Fibres and Organic Fibres in bulk samples (including building materials and soils) using Polarised Light 
Microscopy and Dispersion Staining Techniques. Our NATA Accreditation does not currently cover the 
identification of Synthetic Mineral Fibres and Organic Fibres, however, according to new NATA requirements, 
the reporting of these fibres is compulsory if detected.
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PROJECT:PROJECT: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena REPORT NO:REPORT NO: SE87368SE87368

Result CodesResult Codes
[INS][INS] :: Insufficient Sample for this testInsufficient Sample for this test [RPD]   :   Relative Percentage Difference[RPD]   :   Relative Percentage Difference
[NR][NR] :: Not RequestedNot Requested *           :*           : Not part of NATA AccreditationNot part of NATA Accreditation
[NT][NT] :: Not testedNot tested [N/A]    :   Not Applicable[N/A]    :   Not Applicable
[LOR]   :       Limit of reporting[LOR]   :       Limit of reporting
Report CommentsReport Comments
Sampled by the clientSampled by the client

Even after disintegration it can be very difficult, or impossible, to detect the presence of asbestos in Even after disintegration it can be very difficult, or impossible, to detect the presence of asbestos in 
some asbestos-containing bulk materials using polarised light microscopy. some asbestos-containing bulk materials using polarised light microscopy. 
This is due to the low grade or small length or diameter of asbestos fibres present in the material, This is due to the low grade or small length or diameter of asbestos fibres present in the material, 
or to the fact that very fine fibres have been distributed intimately throughout the materials.or to the fact that very fine fibres have been distributed intimately throughout the materials.

No respirable fibres detected using trace analysis technique.No respirable fibres detected using trace analysis technique.

Asbestos analysed by Approved Identifier Yusuf Kuthpudin.Asbestos analysed by Approved Identifier Yusuf Kuthpudin.
Samples analysed as received. Solid samples expressed on a dry weight basis.Samples analysed as received. Solid samples expressed on a dry weight basis.
Date Organics extraction commenced:Date Organics extraction commenced:
NATA Corporate Accreditation No. 2562, Site No 4354NATA Corporate Accreditation No. 2562, Site No 4354
Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*) Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*) 
This document is issued by the Company subject to its General Conditions of ServiceThis document is issued by the Company subject to its General Conditions of Service
(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues established therein. indemnification and jurisdictional issues established therein. 

This document is to be treated as an original within the meaning of UCP 600. Any holder of thisThis document is to be treated as an original within the meaning of UCP 600. Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time ofdocument is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's soleits intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction fromresponsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorizedexercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful andalteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law. offenders may be prosecuted to the fullest extent of the law. 

Quality Control ProtocolQuality Control Protocol
Method Blank:  An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing. 
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every 
20 samples.20 samples.
Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is 
processed at least every 10 samples.processed at least every 10 samples.
Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction 
efficiency and percent recovery in each sample.efficiency and percent recovery in each sample.
Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion 
process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with 
the instruments.the instruments.
Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document 
laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS 
results are used to verify that the laboratory can perform the analysis in a clean matrix.results are used to verify that the laboratory can perform the analysis in a clean matrix.
Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation 
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance CriteriaQuality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be foundThe QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdfhere: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf
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SAMPLE RECEIPT ADVICE (SRA)SAMPLE RECEIPT ADVICE (SRA)
5 May 20115 May 2011

Client DetailsClient Details Laboratory DetailsLaboratory Details
Requested ByRequested By :: Craig CowperCraig Cowper
ClientClient :: Coffey Environments Pty LtdCoffey Environments Pty Ltd LaboratoryLaboratory :: SGS Environmental ServicesSGS Environmental Services
ContactContact :: Craig CowperCraig Cowper ManagerManager :: Edward IbrahimEdward Ibrahim
AddressAddress :: Level 1, 3 Rider BoulevardLevel 1, 3 Rider Boulevard AddressAddress :: Unit 16, 33 Maddox StreetUnit 16, 33 Maddox Street

RHODES  NSW  2138RHODES  NSW  2138 Alexandria NSW 2015Alexandria NSW 2015

EmailEmail craig_cowper@coffey.comcraig_cowper@coffey.com EmailEmail au.samplereceipt.sydney@sgs.comau.samplereceipt.sydney@sgs.com:: ::
TelephoneTelephone 02 8083 160002 8083 1600 TelephoneTelephone 61 2 8594 040061 2 8594 0400:: ::
FacsimileFacsimile 02 8765 076202 8765 0762 FacsimileFacsimile 61 2 8594 049961 2 8594 0499:: ::

ProjectProject :: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena Report NoReport No SE87368SE87368::
Order NumberOrder Number :: 9213892138 No. of SamplesNo. of Samples :: 66
SamplesSamples :: 6 Soils6 Soils Due DateDue Date :: 5/05/20115/05/2011

Date Instructions ReceivedDate Instructions Received :: 4/05/20114/05/2011
Sample Receipt DateSample Receipt Date :: 4/5/114/5/11

Samples received in good orderSamples received in good order :: YESYES Samples received in correct containersSamples received in correct containers:: YESYES
Samples received without headspaceSamples received without headspace:: N/AN/A Sufficient quantity suppliedSufficient quantity supplied :: YESYES
Upon receipt sample temperatureUpon receipt sample temperature :: AmbientAmbient Cooling MethodCooling Method :: NoneNone
Sample containers provided bySample containers provided by :: CustomerCustomer Samples clearly LabelledSamples clearly Labelled :: YESYES
Turnaround time requestedTurnaround time requested :: 1 Day1 Day Completed documentation receivedCompleted documentation received :: YESYES

Samples will be held for 1 month for water samples and 3 months for soil samples from date of receipt of samples,Samples will be held for 1 month for water samples and 3 months for soil samples from date of receipt of samples,
unless otherwise instructed.unless otherwise instructed.

CommentsComments

To the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwiseTo the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwise
in writing by SGS, all SGS services are rendered in accordance with the applicable SGS General Conditions of Servicein writing by SGS, all SGS services are rendered in accordance with the applicable SGS General Conditions of Service
accessible at http://www.sgs.com/terms_and_conditions.htm as at the date of this document. Attention is drawnaccessible at http://www.sgs.com/terms_and_conditions.htm as at the date of this document. Attention is drawn
to the limitations of liablility and to the clauses of indemnification. to the limitations of liablility and to the clauses of indemnification. 

The signed chain of custody will be returned to you with the original report.The signed chain of custody will be returned to you with the original report.
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SAMPLE RECEIPT ADVICE (SRA) - continuedSAMPLE RECEIPT ADVICE (SRA) - continued

ClientClient :: Coffey Environments Pty LtdCoffey Environments Pty Ltd Report NoReport No SE87368SE87368::
ProjectProject :: ENVIRHOD01225AA - Rosehill JemenaENVIRHOD01225AA - Rosehill Jemena

Summary of Samples and Requested AnalysisSummary of Samples and Requested Analysis
The table below represents SGS Environmental Service's understanding and interpretation of the customer suppliedThe table below represents SGS Environmental Service's understanding and interpretation of the customer supplied
sample request.sample request.
Please indicate ASAP if your request differs from these details.Please indicate ASAP if your request differs from these details.
Testing shall commence immediately as per this table, unless the customer intervenes with a correction prior to testing.Testing shall commence immediately as per this table, unless the customer intervenes with a correction prior to testing.
Note that a small X in the table below indicates some testing has not been requested in the package.Note that a small X in the table below indicates some testing has not been requested in the package.
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ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtenv.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 9564 7055
NATA # 1261 & 1645
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: Coffey Environments Pty Ltd NSWCoffey Environments Pty Ltd NSWCoffey Environments Pty Ltd NSWCoffey Environments Pty Ltd NSW

Contact name: - ALL INV Nicole
Client job number: ROSEHILL JEMENA ENVIRHOD01225AA
COC number: 92134
Turn around time: 1 Day
Date received: Apr 1, 2011
MGT lab reference: 295216295216295216295216

Sample informationSample informationSample informationSample information

☑ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

☑ Sample Temperature of a random sample selected from the batch as recorded by mgt Sample
Receipt : 4.00 Celsius.

☑ All samples have been received as described on the above COC.

☑ COC has been completed correctly.

☑ Attempt to chill was evident.

☑ Appropriately preserved sample containers have been used.

☑ All samples were received in good condition.

☑ Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

☑ Organic samples had Teflon liners.

☒ Some samples have been subcontracted.

N/A Custody Seals intact (if used).
Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Bob Symons on Phone : +61 2 8215 6222 or by e.mail: enviro.sydney@labmark.com.au

Results will be delivered electronically via e.mail to - ALL INV Nicole - Nicole_Coffee@coffey.com.

mgt Labmark Sample Receiptmgt Labmark Sample Receiptmgt Labmark Sample Receiptmgt Labmark Sample Receipt
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Certificate of Analysis
Coffey Environments Pty Ltd NSW
Level 1, 3 Rider Boulevard
Rhodes
New South Wales 2138
  
  
Attention: Craig Cowper
  
  
Report                                                295216-S
Client Reference                                 ROSEHILL JEMENA ENVIRHOD01225AA
Received Date                                    Apr 01, 2011
  
  
       

Client Sample ID QC1A

Sample Matrix Soil

mgt-LabMark Sample No. S11-MA33718

Date Sampled Apr 01, 2011

Test/Reference LOR Unit

Polyaromatic Hydrocarbons (PAH)

Acenaphthene 0.5 mg/kg < 0.5

Acenaphthylene 0.5 mg/kg < 0.5

Anthracene 0.5 mg/kg < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5

Benzo(b)fluoranthene &

Benzo(k)fluoranthene 1 mg/kg < 1

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5

Chrysene 0.5 mg/kg < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5

Fluoranthene 0.5 mg/kg < 0.5

Fluorene 0.5 mg/kg < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5

Naphthalene 0.5 mg/kg < 0.5

Phenanthrene 0.5 mg/kg < 0.5

Pyrene 0.5 mg/kg < 0.5

Total PAH 1 mg/kg < 1

2-Fluorobiphenyl (surr.) 1 % 97

p-Terphenyl-d14 (surr.) 1 % 95

% Moisture 0.1 % 25

First Reported: Apr 04, 2011

Date Reported: Apr 04, 2011

mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 8215 6222 Facsimile: +61 2 9420 2977

Page 1 of 6

Report Number: 295216-S

NATA Accredited
Accreditation Number 1261
Site Number 18217

This document is issued in accordance with NATA's
accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description Testing Site Extracted Holding Time
Polyaromatic Hydrocarbons (PAH) Sydney Apr 01, 2011 14 Day
- Method: E007 Polyaromatic Hydrocarbons (PAH)

% Moisture Sydney Apr 01, 2011 28 Day
- Method: E005 Moisture Content

First Reported: Apr 04, 2011

Date Reported: Apr 04, 2011

mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 8215 6222 Facsimile: +61 2 9420 2977

Page 2 of 6
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Sample Detail
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 Laboratory where analysis is conducted

 Melbourne Laboratory - NATA Site #1261   

 Sydney Laboratory - NATA Site #1645 X X

Sample ID Sample Date Sampling 
Time Matrix LAB ID   

QC1A Apr 01, 2011 Soil S11-MA33718 X X

ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtlabmark.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 9564 7055
NATA # 1261 & 1645
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

Company Name:Company Name:Company Name:Company Name:
Address:Address:Address:Address:

Client Job No.:Client Job No.:Client Job No.:Client Job No.:

Coffey Environments Pty Ltd NSW
Level 1, 3 Rider Boulevard
Rhodes
New South Wales 2138

ROSEHILL JEMENA ENVIRHOD01225AA

Order No.:Order No.:Order No.:Order No.:
Report #:Report #:Report #:Report #:
Phone:Phone:Phone:Phone:
Fax:Fax:Fax:Fax:

295216
02 8083 1600
02 8765 0762

Received:Received:Received:Received:
Due:Due:Due:Due:
Priority:Priority:Priority:Priority:
Contact name:Contact name:Contact name:Contact name:

Apr 1, 2011 12:00
Apr 4, 2011 04:53
1 Day
Craig Cowper

mgt-LabMark Client Manager: Leanne Knowlesmgt-LabMark Client Manager: Leanne Knowlesmgt-LabMark Client Manager: Leanne Knowlesmgt-LabMark Client Manager: Leanne Knowles

First Reported:Apr 04, 2011

Date Reported:Apr 04, 2011

First Reported:Apr 04, 2011

Date Reported:Apr 04, 2011

Page 3 of 6
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mgt-LabMark Internal Quality Control Review
General
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

   are included in this QC report where applicable. Additional QC data may be available on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis.

7. This report replaces any interim results previously issued.

  

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgment.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitably qualified results may still be reported.

  

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

  

**NOTE: pH duplicates are reported as a range NOT as an RPD

  

UNITS
mg/kg:milligrams per Kilogram                      mg/L:milligrams per litre 

µg/l: micrograms per litre                               ppm: Parts per million

ppb: Parts per billion                                     %: Percentage

org/100ml: Organisms per 100 millilitres       NTU: Nephelometric Turbidity Units

  

TERMS
Dry:                       Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR:                      Limit Of Reporting.

SPIKE:                   Addition of the analyte to the sample and reported as percentage recovery.

RPD:                      Relative Percent Difference between two Duplicate pieces of analysis.

LCS:                       Laboratory Control Sample - reported as percent recovery.

CRM:                      Certified Reference Material - reported as percent recovery.

Method Blank:       In the case of solid samples these are performed on laboratory certified clean sands.

                               In the case of water samples these are performed on de-ionised water.

Surr - Surrogate:  The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate:             A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate:   A second piece of analysis from a sample outside of the client's batch of samples but run within the laboratory batch of analysis.

Batch SPIKE:       Spike recovery reported on a sample from outside of the client's batch of samples but run within the laboratory batch of analysis.

USEPA:                U.S Environmental Protection Agency

APHA:                  American Public Health Association

ASLP:                  Australian Standard Leaching Procedure (AS4439.3)

TCLP:                  Toxicity Characteristic Leaching Procedure

COC:                   Chain Of Custody

SRA:                   Sample Receipt Advice

QC - ACCEPTANCE CRITERIA
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable: 

Results <10 times the LOR : No Limit 

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-20% 

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

  

QC DATA GENERAL COMMENTS
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences

    or contaminant levels within the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch

   at a 1:10 ratio. The Parent and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's

   Total Recovery is reported in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be

   completed within holding time. Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data below the LOR with a positive RPD

   - eg: LOR 0.1, Result A = <0.1 (raw data is 0.02) & Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.
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Quality Control Results
  

Sample, Test, Result Reference Units Result 1  
 

Acceptance 
Limits

Pass 
Limits

Qualifying 
Codes

 Method Blank Method Blank
Polyaromatic Hydrocarbons (PAH) E007 Polyaromatic Hydrocarbons (PAH)
    Acenaphthene mg/kg < 0.5   0.5 Pass
    Acenaphthylene mg/kg < 0.5   0.5 Pass
    Anthracene mg/kg < 0.5   0.5 Pass
    Benz(a)anthracene mg/kg < 0.5   0.5 Pass
    Benzo(a)pyrene mg/kg < 0.5   0.5 Pass
    Benzo(b)fluoranthene & Benzo(k)fluoranthenemg/kg < 1   1 Pass
    Benzo(g.h.i)perylene mg/kg < 0.5   0.5 Pass
    Chrysene mg/kg < 0.5   0.5 Pass
    Dibenz(a.h)anthracene mg/kg < 0.5   0.5 Pass
    Fluoranthene mg/kg < 0.5   0.5 Pass
    Fluorene mg/kg < 0.5   0.5 Pass
    Indeno(1.2.3-cd)pyrene mg/kg < 0.5   0.5 Pass
    Naphthalene mg/kg < 0.5   0.5 Pass
    Phenanthrene mg/kg < 0.5   0.5 Pass
    Pyrene mg/kg < 0.5   0.5 Pass
 LCS - % Recovery LCS - % Recovery
Polyaromatic Hydrocarbons (PAH) E007 Polyaromatic Hydrocarbons (PAH)Result 1
    Acenaphthene % 89 70-130 Pass
    Acenaphthylene % 88 70-130 Pass
    Anthracene % 87 70-130 Pass
    Benz(a)anthracene % 81 70-130 Pass
    Benzo(a)pyrene % 73 70-130 Pass
    Benzo(b)fluoranthene & Benzo(k)fluoranthene% 74 70-130 Pass
    Benzo(g.h.i)perylene % 120 70-130 Pass
    Chrysene % 91 70-130 Pass
    Dibenz(a.h)anthracene % 98 70-130 Pass
    Fluoranthene % 89 70-130 Pass
    Fluorene % 88 70-130 Pass
    Indeno(1.2.3-cd)pyrene % 108 70-130 Pass
    Naphthalene % 91 70-130 Pass
    Phenanthrene % 86 70-130 Pass
    Pyrene % 88 70-130 Pass

First Reported: Apr 04, 2011

Date Reported: Apr 04, 2011
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Comments

Sample Integrity

Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Dr. Bob Symons

Final report - this Report replaces any previously issued Report

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request

mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall 
mgt-LabMark be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced 
except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

First Reported: Apr 04, 2011

Date Reported: Apr 04, 2011

        mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW,
Australia, 2066
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Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Dr. Bob Symons

NATA Signatory

Final report - this Report replaces any previously issued Report

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request

mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall 
mgt-LabMark be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced 
except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtenv.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 9564 7055
NATA # 1261 & 1645
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: Coffey Environments Pty Ltd NSWCoffey Environments Pty Ltd NSWCoffey Environments Pty Ltd NSWCoffey Environments Pty Ltd NSW

Contact name: Craig Cowper
Client job number: JEMENA ROSEHILL ENVIROHOD01225AA
COC number: 92137
Turn around time: 1 Day
Date received: Apr 21, 2011
MGT lab reference: 297317297317297317297317

Sample informationSample informationSample informationSample information

☑ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

☑ All samples have been received as described on the above COC.

☑ COC has been completed correctly.

☑ Attempt to chill was evident.

☑ Appropriately preserved sample containers have been used.

☑ All samples were received in good condition.

☑ Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

☑ Organic samples had Teflon liners.

☒ Some samples have been subcontracted.

N/A Custody Seals intact (if used).

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Leanne Knowles on Phone : +61 2 9476 6533 or by e.mail: leanne.knowles@labmark.com.au

Results will be delivered electronically via e.mail to Craig Cowper - Craig_Cowper@coffey.com.

mgt Labmark Sample Receiptmgt Labmark Sample Receiptmgt Labmark Sample Receiptmgt Labmark Sample Receipt
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Certificate of Analysis
Coffey Environments Pty Ltd NSW
Level 1, 3 Rider Boulevard
Rhodes
New South Wales 2138
  
  
Attention: Craig Cowper
  
  
Report                                                297317-S
Client Reference                                 JEMENA ROSEHILL ENVIROHOD01225AA
Received Date                                    Apr 21, 2011
  
  
       

Client Sample ID QC4A

Sample Matrix Soil

mgt-LabMark Sample No. S11-Ap32094

Date Sampled Apr 19, 2011

Test/Reference LOR Unit

Polyaromatic Hydrocarbons (PAH)

Acenaphthene 0.5 mg/kg < 0.5

Acenaphthylene 0.5 mg/kg < 0.5

Anthracene 0.5 mg/kg < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5

Benzo(b)fluoranthene &

Benzo(k)fluoranthene 1 mg/kg < 1

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5

Chrysene 0.5 mg/kg < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5

Fluoranthene 0.5 mg/kg < 0.5

Fluorene 0.5 mg/kg < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5

Naphthalene 0.5 mg/kg < 0.5

Phenanthrene 0.5 mg/kg < 0.5

Pyrene 0.5 mg/kg < 0.5

Total PAH 1 mg/kg < 1

2-Fluorobiphenyl (surr.) 1 % 89

p-Terphenyl-d14 (surr.) 1 % 100

% Moisture 0.1 % 7.4

First Reported: Apr 27, 2011

Date Reported: Apr 27, 2011

mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 8215 6222 Facsimile: +61 2 9420 2977

Page 1 of 6

Report Number: 297317-S

NATA Accredited
Accreditation Number 1261
Site Number 18217

This document is issued in accordance with NATA's
accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description Testing Site Extracted Holding Time
Polyaromatic Hydrocarbons (PAH) Sydney Apr 21, 2011 14 Day
- Method: E007 Polyaromatic Hydrocarbons (PAH)

% Moisture Sydney Apr 21, 2011 28 Day
- Method: E005 Moisture Content

First Reported: Apr 27, 2011

Date Reported: Apr 27, 2011

mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 8215 6222 Facsimile: +61 2 9420 2977
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Sample Detail
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 Laboratory where analysis is conducted

 Melbourne Laboratory - NATA Site #1261   

 Sydney Laboratory - NATA Site #1645 X X

Sample ID Sample Date Sampling 
Time Matrix LAB ID   

QC4A Apr 19, 2011 Soil S11-Ap32094 X X

ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtlabmark.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 9564 7055
NATA # 1261 & 1645
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

Company Name:Company Name:Company Name:Company Name:
Address:Address:Address:Address:

Client Job No.:Client Job No.:Client Job No.:Client Job No.:

Coffey Environments Pty Ltd NSW
Level 1, 3 Rider Boulevard
Rhodes
New South Wales 2138

JEMENA ROSEHILL ENVIROHOD01225AA

Order No.:Order No.:Order No.:Order No.:
Report #:Report #:Report #:Report #:
Phone:Phone:Phone:Phone:
Fax:Fax:Fax:Fax:

297317
02 8083 1600
02 8765 0762

Received:Received:Received:Received:
Due:Due:Due:Due:
Priority:Priority:Priority:Priority:
Contact name:Contact name:Contact name:Contact name:

Apr 21, 2011 12:00
Apr 27, 2011 03:31
1 Day
Craig Cowper

mgt-LabMark Client Manager: Leanne Knowlesmgt-LabMark Client Manager: Leanne Knowlesmgt-LabMark Client Manager: Leanne Knowlesmgt-LabMark Client Manager: Leanne Knowles

First Reported:Apr 27, 2011

Date Reported:Apr 27, 2011

First Reported:Apr 27, 2011

Date Reported:Apr 27, 2011
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mgt-LabMark Internal Quality Control Review
General
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

   are included in this QC report where applicable. Additional QC data may be available on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis.

7. This report replaces any interim results previously issued.

  

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgment.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitably qualified results may still be reported.

  

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

  

**NOTE: pH duplicates are reported as a range NOT as an RPD

  

UNITS
mg/kg:milligrams per Kilogram                      mg/L:milligrams per litre 

µg/l: micrograms per litre                               ppm: Parts per million

ppb: Parts per billion                                     %: Percentage

org/100ml: Organisms per 100 millilitres       NTU: Nephelometric Turbidity Units

  

TERMS
Dry:                       Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR:                      Limit Of Reporting.

SPIKE:                   Addition of the analyte to the sample and reported as percentage recovery.

RPD:                      Relative Percent Difference between two Duplicate pieces of analysis.

LCS:                       Laboratory Control Sample - reported as percent recovery.

CRM:                      Certified Reference Material - reported as percent recovery.

Method Blank:       In the case of solid samples these are performed on laboratory certified clean sands.

                               In the case of water samples these are performed on de-ionised water.

Surr - Surrogate:  The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate:             A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate:   A second piece of analysis from a sample outside of the client's batch of samples but run within the laboratory batch of analysis.

Batch SPIKE:       Spike recovery reported on a sample from outside of the client's batch of samples but run within the laboratory batch of analysis.

USEPA:                U.S Environmental Protection Agency

APHA:                  American Public Health Association

ASLP:                  Australian Standard Leaching Procedure (AS4439.3)

TCLP:                  Toxicity Characteristic Leaching Procedure

COC:                   Chain Of Custody

SRA:                   Sample Receipt Advice

QC - ACCEPTANCE CRITERIA
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable: 

Results <10 times the LOR : No Limit 

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-20% 

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

  

QC DATA GENERAL COMMENTS
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences

    or contaminant levels within the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch

   at a 1:10 ratio. The Parent and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's

   Total Recovery is reported in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be

   completed within holding time. Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data below the LOR with a positive RPD

   - eg: LOR 0.1, Result A = <0.1 (raw data is 0.02) & Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.

  

  

First Reported: Apr 27, 2011

Date Reported: Apr 27, 2011

mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 8215 6222 Facsimile: +61 2 9420 2977

Page 4 of 6

Report Number: 297317-S

confidential
James Roberts

Flagstaff Partners
Jun 13, 2019 00:56

confidential
James Roberts

Flagstaff Partners
Jun 13, 2019 00:56



Quality Control Results
  

Sample, Test, Result Reference Units Result 1  
 

Acceptance 
Limits

Pass 
Limits

Qualifying 
Codes

 Method Blank Method Blank
Polyaromatic Hydrocarbons (PAH) E007 Polyaromatic Hydrocarbons (PAH)
    Acenaphthene mg/kg < 0.5   0.5 Pass
    Acenaphthylene mg/kg < 0.5   0.5 Pass
    Anthracene mg/kg < 0.5   0.5 Pass
    Benz(a)anthracene mg/kg < 0.5   0.5 Pass
    Benzo(a)pyrene mg/kg < 0.5   0.5 Pass
    Benzo(b)fluoranthene & Benzo(k)fluoranthenemg/kg < 1   1 Pass
    Benzo(g.h.i)perylene mg/kg < 0.5   0.5 Pass
    Chrysene mg/kg < 0.5   0.5 Pass
    Dibenz(a.h)anthracene mg/kg < 0.5   0.5 Pass
    Fluoranthene mg/kg < 0.5   0.5 Pass
    Fluorene mg/kg < 0.5   0.5 Pass
    Indeno(1.2.3-cd)pyrene mg/kg < 0.5   0.5 Pass
    Naphthalene mg/kg < 0.5   0.5 Pass
    Phenanthrene mg/kg < 0.5   0.5 Pass
    Pyrene mg/kg < 0.5   0.5 Pass
 LCS - % Recovery LCS - % Recovery
Polyaromatic Hydrocarbons (PAH) E007 Polyaromatic Hydrocarbons (PAH)Result 1
    Acenaphthene % 80 70-130 Pass
    Acenaphthylene % 76 70-130 Pass
    Anthracene % 74 70-130 Pass
    Benz(a)anthracene % 72 70-130 Pass
    Benzo(a)pyrene % 72 70-130 Pass
    Benzo(g.h.i)perylene % 71 70-130 Pass
    Chrysene % 78 70-130 Pass
    Dibenz(a.h)anthracene % 71 70-130 Pass
    Fluoranthene % 75 70-130 Pass
    Fluorene % 78 70-130 Pass
    Indeno(1.2.3-cd)pyrene % 71 70-130 Pass
    Naphthalene % 80 70-130 Pass
    Phenanthrene % 78 70-130 Pass
    Pyrene % 70 70-130 Pass

First Reported: Apr 27, 2011

Date Reported: Apr 27, 2011
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Comments

Sample Integrity

Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace N/A

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Dr. Bob Symons

Final report - this Report replaces any previously issued Report

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request

mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall 
mgt-LabMark be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced 
except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

First Reported: Apr 27, 2011

Date Reported: Apr 27, 2011

        mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW,
Australia, 2066
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Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace N/A

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Dr. Bob Symons

NATA Signatory

Final report - this Report replaces any previously issued Report

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request

mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall 
mgt-LabMark be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced 
except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtenv.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 9564 7055
NATA # 1261 & 1645
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
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Turn around time: 5 Day
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Sample informationSample informationSample informationSample information

☒ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

☒ Sample Temperature of a random sample selected from the batch as recorded by mgt Sample
Receipt : 11.00 Celsius.

☒ All samples have been received as described on the above COC.

☒ COC has been completed correctly.

☒ Attempt to chill was evident.

☒ Appropriately preserved sample containers have been used.

☒ All samples were received in good condition.

☒ Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

☒ Organic samples had Teflon liners.

☑ Sample containers for volatile analysis received with zero headspace.

☒ Some samples have been subcontracted.

N/A Custody Seals intact (if used).Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Adrian Tabacchiera on Phone : +61 3 9564 7055 or by e.mail:
adrian.tabacchiera@mgtlabmark.com.au

Results will be delivered electronically via e.mail to - ALL INV Nicole - Nicole_Coffee@coffey.com.
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Certificate of Analysis
Coffey Environments Pty Ltd NSW
Level 1, 3 Rider Boulevard
Rhodes
New South Wales 2138
  
  
Attention: Craig Cowper
  
  
Report                                                297318-S
Client Reference                                 ROSEHILL JEMENA ENVIRHOD01225AA
Received Date                                    Apr 21, 2011
  
  
       

Client Sample ID QC2A

Sample Matrix Soil

mgt-LabMark Sample No. S11-Ap32095

Date Sampled Apr 19, 2011

Test/Reference LOR Unit

Polyaromatic Hydrocarbons (PAH)

Acenaphthene 0.5 mg/kg < 0.5

Acenaphthylene 0.5 mg/kg < 0.5

Anthracene 0.5 mg/kg < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5

Benzo(b)fluoranthene &

Benzo(k)fluoranthene 1 mg/kg < 1

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5

Chrysene 0.5 mg/kg < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5

Fluoranthene 0.5 mg/kg < 0.5

Fluorene 0.5 mg/kg < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5

Naphthalene 0.5 mg/kg < 0.5

Phenanthrene 0.5 mg/kg < 0.5

Pyrene 0.5 mg/kg < 0.5

Total PAH 1 mg/kg < 1

2-Fluorobiphenyl (surr.) 1 % 91

p-Terphenyl-d14 (surr.) 1 % 98

% Moisture 0.1 % 29

First Reported: Apr 27, 2011

Date Reported: Apr 27, 2011

mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 8215 6222 Facsimile: +61 2 9420 2977

Page 1 of 6

Report Number: 297318-S

NATA Accredited
Accreditation Number 1261
Site Number 18217

This document is issued in accordance with NATA's
accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description Testing Site Extracted Holding Time
Polyaromatic Hydrocarbons (PAH) Sydney Apr 21, 2011 14 Day
- Method: E007 Polyaromatic Hydrocarbons (PAH)

% Moisture Sydney Apr 21, 2011 28 Day
- Method: E005 Moisture Content

First Reported: Apr 27, 2011

Date Reported: Apr 27, 2011

mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 8215 6222 Facsimile: +61 2 9420 2977
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Sample Detail
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 Laboratory where analysis is conducted

 Melbourne Laboratory - NATA Site #1261   

 Sydney Laboratory - NATA Site #1645 X X

Sample ID Sample Date Sampling 
Time Matrix LAB ID   

QC2A Apr 21, 2011 Soil S11-Ap32095 X X

ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtlabmark.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 9564 7055
NATA # 1261 & 1645
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

Company Name:Company Name:Company Name:Company Name:
Address:Address:Address:Address:

Client Job No.:Client Job No.:Client Job No.:Client Job No.:

Coffey Environments Pty Ltd NSW
Level 1, 3 Rider Boulevard
Rhodes
New South Wales 2138

ROSEHILL JEMENA ENVIRHOD01225AA

Order No.:Order No.:Order No.:Order No.:
Report #:Report #:Report #:Report #:
Phone:Phone:Phone:Phone:
Fax:Fax:Fax:Fax:

297318
02 8083 1600
02 8765 0762

Received:Received:Received:Received:
Due:Due:Due:Due:
Priority:Priority:Priority:Priority:
Contact name:Contact name:Contact name:Contact name:

Apr 21, 2011 12:00
Apr 27, 2011 03:34
1 Day
Craig Cowper

mgt-LabMark Client Manager: Leanne Knowlesmgt-LabMark Client Manager: Leanne Knowlesmgt-LabMark Client Manager: Leanne Knowlesmgt-LabMark Client Manager: Leanne Knowles

First Reported:Apr 27, 2011

Date Reported:Apr 27, 2011

First Reported:Apr 27, 2011

Date Reported:Apr 27, 2011
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mgt-LabMark Internal Quality Control Review
General
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

   are included in this QC report where applicable. Additional QC data may be available on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis.

7. This report replaces any interim results previously issued.

  

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgment.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitably qualified results may still be reported.

  

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

  

**NOTE: pH duplicates are reported as a range NOT as an RPD

  

UNITS
mg/kg:milligrams per Kilogram                      mg/L:milligrams per litre 

µg/l: micrograms per litre                               ppm: Parts per million

ppb: Parts per billion                                     %: Percentage

org/100ml: Organisms per 100 millilitres       NTU: Nephelometric Turbidity Units

  

TERMS
Dry:                       Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR:                      Limit Of Reporting.

SPIKE:                   Addition of the analyte to the sample and reported as percentage recovery.

RPD:                      Relative Percent Difference between two Duplicate pieces of analysis.

LCS:                       Laboratory Control Sample - reported as percent recovery.

CRM:                      Certified Reference Material - reported as percent recovery.

Method Blank:       In the case of solid samples these are performed on laboratory certified clean sands.

                               In the case of water samples these are performed on de-ionised water.

Surr - Surrogate:  The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate:             A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate:   A second piece of analysis from a sample outside of the client's batch of samples but run within the laboratory batch of analysis.

Batch SPIKE:       Spike recovery reported on a sample from outside of the client's batch of samples but run within the laboratory batch of analysis.

USEPA:                U.S Environmental Protection Agency

APHA:                  American Public Health Association

ASLP:                  Australian Standard Leaching Procedure (AS4439.3)

TCLP:                  Toxicity Characteristic Leaching Procedure

COC:                   Chain Of Custody

SRA:                   Sample Receipt Advice

QC - ACCEPTANCE CRITERIA
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable: 

Results <10 times the LOR : No Limit 

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-20% 

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

  

QC DATA GENERAL COMMENTS
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences

    or contaminant levels within the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch

   at a 1:10 ratio. The Parent and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's

   Total Recovery is reported in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be

   completed within holding time. Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data below the LOR with a positive RPD

   - eg: LOR 0.1, Result A = <0.1 (raw data is 0.02) & Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.

  

  

First Reported: Apr 27, 2011

Date Reported: Apr 27, 2011

mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 8215 6222 Facsimile: +61 2 9420 2977
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Quality Control Results
  

Sample, Test, Result Reference Units Result 1  
 

Acceptance 
Limits

Pass 
Limits

Qualifying 
Codes

 Method Blank Method Blank
Polyaromatic Hydrocarbons (PAH) E007 Polyaromatic Hydrocarbons (PAH)
    Acenaphthene mg/kg < 0.5   0.5 Pass
    Acenaphthylene mg/kg < 0.5   0.5 Pass
    Anthracene mg/kg < 0.5   0.5 Pass
    Benz(a)anthracene mg/kg < 0.5   0.5 Pass
    Benzo(a)pyrene mg/kg < 0.5   0.5 Pass
    Benzo(b)fluoranthene & Benzo(k)fluoranthenemg/kg < 1   1 Pass
    Benzo(g.h.i)perylene mg/kg < 0.5   0.5 Pass
    Chrysene mg/kg < 0.5   0.5 Pass
    Dibenz(a.h)anthracene mg/kg < 0.5   0.5 Pass
    Fluoranthene mg/kg < 0.5   0.5 Pass
    Fluorene mg/kg < 0.5   0.5 Pass
    Indeno(1.2.3-cd)pyrene mg/kg < 0.5   0.5 Pass
    Naphthalene mg/kg < 0.5   0.5 Pass
    Phenanthrene mg/kg < 0.5   0.5 Pass
    Pyrene mg/kg < 0.5   0.5 Pass
 LCS - % Recovery LCS - % Recovery
Polyaromatic Hydrocarbons (PAH) E007 Polyaromatic Hydrocarbons (PAH)Result 1
    Acenaphthene % 80 70-130 Pass
    Acenaphthylene % 76 70-130 Pass
    Anthracene % 74 70-130 Pass
    Benz(a)anthracene % 72 70-130 Pass
    Benzo(a)pyrene % 72 70-130 Pass
    Benzo(g.h.i)perylene % 71 70-130 Pass
    Chrysene % 78 70-130 Pass
    Dibenz(a.h)anthracene % 71 70-130 Pass
    Fluoranthene % 75 70-130 Pass
    Fluorene % 78 70-130 Pass
    Indeno(1.2.3-cd)pyrene % 71 70-130 Pass
    Naphthalene % 80 70-130 Pass
    Phenanthrene % 78 70-130 Pass
    Pyrene % 70 70-130 Pass

First Reported: Apr 27, 2011

Date Reported: Apr 27, 2011

mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 8215 6222 Facsimile: +61 2 9420 2977
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Comments

Sample Integrity

Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace N/A

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Dr. Bob Symons

Final report - this Report replaces any previously issued Report

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request

mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall 
mgt-LabMark be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced 
except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

First Reported: Apr 27, 2011

Date Reported: Apr 27, 2011

        mgt-LabMark Unit F6, Building F, 16 Mars Road, Lane Cove West, NSW,
Australia, 2066

Page 6 of 6

Report Number: 297318-S

Comments

Sample Integrity

Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace N/A

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Dr. Bob Symons

NATA Signatory

Final report - this Report replaces any previously issued Report

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request

mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall 
mgt-LabMark be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced 
except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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