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SCHEDULE 6

TECHNICAL SUFFICIENCY

Technical Sufficiency of
the System

INTRODUCTION

This schedule provides a detailed

Technical evidence of robustness, operability,
flexibility and maintainability of proposed system
including treatment plant, pumping systems, storage
and reticulation to deliver recycled water

description of the design for the Camellia Recycled

Water project plant and network, which is used to demonstrate the technical

sufficiency of the overall system.

SYSTEM DESIGN SUMMARY

The Camellia Recycled Water Treatment Plant (Plant) is designed for an initial treated

water output of 20 ML/day (“initial

design”) with the ability to cost-effectively expand to

an output of 25 ML/d (“expansion design”) to meet expected future demand for
recycled water. The Plant will take secondary treated effluent from the LAP located at
the boundary of the Fairfield SSTP.

The plant design ensures AVA can safely and reliably produce recycled water that
meets the specification. The robust design also ensures that high quality recycled
water can continue to be produced even during times of varying effluent quality. As
such, AVA has maximised the time in which recycled water will be produced and
hence the potable water savings from the scheme.
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Key features of the plant include:

additional customers

Ability to manage variations in the feed effluent quality

Additional production capacity to secure the supply to both foundation and

Certainty with regards to meeting the recycled water specifications.
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To manage variations in the effluent quality, AVA has added an effluent storage tank
to the inlet of the plant. This will maintain effluent supply in the event of short-term
excursions in effluent quality. In order to protect the UF membranes from fouling, an
additional process step of coagulation has been added. Coagulation prior to UF will
help with the removal of some TOC and BOD and will reduce the risk of oil and grease
fouling the UF membranes. A conservative UF design flux has also be applied to allow
an increased load on the membranes and the operational costs include an allowance
for increased cleaning of the UF membranes.

To ensure the plant can reliably achieve the recycled water specification, especially in
relation to ammonia, an ion exchange unit has been included. This process is used to
polish the RO permeate, reducing the ammonia and the TDS, without significantly
increasing the concentrate disposal. In addition, a chlorine contact facility has also
been incorporated.

AVA has designed an efficient water recycling plant in keeping with the ideals of
energy efficiency. Furthermore, in comparison with water produced by desalination,
the energy consumption from water recycling plants is low. When operating at its
maximum production of 20 ML/d and under average conditions, the Camellia RWTP
will consume 1.4 MWh of electricity to produce 1 ML of water. In comparison, a
desalination plant might be expected to consume in the order of 3.8 MWh of electricity
per ML under average conditions.

The network configuration for the proposed design is summarised in the following
figure and tables.
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Summary of Proposed Desigh Key Components

Network Capacity

Average Day Demand (ML/day) - Initial
Average Day Demand (ML/day) — Expansion
Max Day Demand (ML/day) - Initial
Max Day Demand (ML/day) - Expansion
No of Customers - Initial

No of Customers — Expansion
Treatment Plant

Location

Output - Initial

Output — Expansion

Fairfield Pump Station

Installed Capacity

Pumping Capacity

Camellia Pump Station

Installed Capacity - Initial

Installed Capacity - Expansion

Pumping Capacity - Initial

Pumping Capacity — Expansion
Reservoirs

Woodville Rd Elevated Reservoir
Fairfield Plant Recycled Water Tank
Camellia Surface Reservoir

Pipelines

Pipeline Length

Pipe Material

Design Basis

Pipe Class

Maximum Pressure

12.9

20

23

32.6

7 Foundation + 6 non-foundation

Initial case + at least 20 Non foundation

Fairfield SSTP
20 ML/d
25 ML/d

555 kW (duty/duty/standby)
28 ML/d

135 kW (duty/duty/standby)

180 kW (duty/duty/duty/standby)
13 ML/d

17 ML/d

0.7 ML
3 ML
6 ML

19.9 km

PVC-0O, GRP and PE100
Peak Daily Flow

PN16 & PN10

75 m

The 20km network design utilises 5km of isolated gas main in Woodville Rd. Use of
the isolated gas main provides significant triple bottom line benefits and provides
access to Woodville Golf course which is the most elevated point in the area. Security
of supply is maximised by utilising this elevation, a zonal design and by including 9ML
of distributed storage capacity. The network route also minimises public land issues

and has support from local government.

The network utilises Alinta’s existing Parramatta Control Centre for 24 hour system
and network monitoring encompassing the management of customer service and

emergency response. The Foundation Customers and top-up connection points will be
provided with intelligent magnetic flow meters providing real time data that will utilised

by the SCADA system to monitor and control the recycled water network. Line-of-Main
customers will be supplied with remote actuated valves so that supply can be adjusted
to ensure the contracted levels of service to the Foundation Customers.
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DESIGN TECHNICAL DESCRIPTION

The Camellia Recycled Water Treatment Plant (Plant) is designed for an initial treated
water output of 20 ML/day (“initial design”) with the ability to cost-effectively expand to
an output of 25 ML/d (“expansion design”) to meet expected future demand for
recycled water. The Plant will take secondary treated effluent from the LAP located at
the boundary of the Fairfield SSTP. The network configuration for the proposed design
is summarised in the following figure and tables.

Plant Process Description

The newly designed treatment train is more robust than the process previously
proposed by AVA and includes equipment designed to protect the UF and RO
membranes against fluctuations in effluent quality.

A 3 ML/d effluent storage tank has been added to the inlet of the plant in order to
maintain effluent supply in the event of short-term excursions in effluent quality which
cannot be accepted into the Plant for risk of damage to the membranes. Such events
will be limited to excursions in certain key effluent characteristics which pose
substantial risk to the ultrafiltration (UF) and reverse osmosis (RO) membranes.
Effluent storage will mean that the intake of effluent to the plant can be stopped for a
period of some hours while production of recycled water continues.

This effluent storage tank will have the additional advantage of being able to buffer
some of the diurnal flows which may be present in the LAP. However, as AVA has
received no information from SWC regarding the predicted operation of the LAP, AVA
cannot at this stage confirm whether all diurnal variations could be managed by a

3 ML tank.

Recycled water storage at the outlet of the plant and within the network will also allow
continuity of supply to the recycled water customers during short periods of plant
shutdown.

Membrane filtration is the accepted method of pre-treatment for secondary or tertiary
treated sewage prior to treatment by reverse osmosis, and AVA's new concept design
retains the submerged UF system proposed in its April submission. In order to protect
the UF membranes from fouling due to variations in effluent quality, basket strainers
have been retained in the concept design and an additional process step of
coagulation has been added. Coagulation prior to UF will help with the removal of
some TOC and BOD and will reduce the risk of oil and grease fouling of the UF
membranes.

The membrane filtration stages remain similar to that proposed in AVA's April 2007
submission; however lower flux rates in the UF system have been employed to
provide increased robustness against membrane fouling. With four UF trains
operating, the operating flux will be 41 L/m?h, while when the standby train is also
operational the flux will drop to only 33 L/m?h. Itis anticipated that all five trains will be
kept in operation the majority of the time in order to ensure the lowest flux through the
UF, unless one train is being backwashed or cleaned.

In order to ensure that the recycled water meets the specification provided by SWC,
particularly with regard to ammonia, AVA has added a cation exchange unit to its
process train as a polishing step following RO. Strong acid counter-current
regenerated ion exchange is a well-proven technology used both within Australia and
internationally. This technology has been chosen by AVA because of its capability to
easily meet the recycled water output specification and because it is less expensive
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than using a second-pass RO to further reduce the TDS and ammonia
concentrations.

Cation exchange will essentially replace all cations in the RO permeate with hydrogen
ions. The resulting acidity will convert all alkalinity in the water to carbon dioxide,
which will be subsequently removed in the degasser tower.

In order to meet the recycled water specification of 1 mg/L free residual chlorine after
one hour, a detention tank with 1 hour detention time has been added to the process
train. The monitoring point for recycled water quality will be at the outlet of the
detention tank, which is after all chemical dosing, including pH adjustment.

The Plant is designed for 24-hour/day operation and includes:

. Automatic operation, including start-up and shutdown procedures

° Feed basket stainers to protect the downstream membrane processes

. Feed storage tank of 3 ML to assist with managing feed effluent quality
fluctuations

. Coagulation and flocculation for oil & grease and phosphorus removal. This will

also result in some reduction in the TOC and BOD of the incoming effluent.

. Submerged UF membranes

. Two-stage RO process

. Cation exchange for polishing of RO permeate
. Degassing, pH control and chlorination

. Automatic control of RO recovery and flow

. Automatic UF Clean In Place (CIP) including CIP solution batching (with ability
to change the concentrations of the chemical cleaning solutions)

o Semi-automatic batching of RO CIP solutions

. Automatic control of dosing pumps in response to process flow and measured
process parameters

. Data-logging and on-line normalisation of RO operating data

. Multilevel access to plant control settings and set-point adjustment

. Diagnostic plant alarms to detect possible faults before they compromise plant
operation

. A high level of instrumentation for process monitoring and control

Key operational features of the membrane processes are described below. Details of
the plant offered are shown on the accompanying Process Flow Diagram (see
Attachment 1). Process and instrumentation diagrams and general plant arrangement
drawings are also provided in Attachments 2 and 3, respectively. It should be noted
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that these drawings and diagrams are preliminary and may change in the
detailed design stage during the project execution.

Key Process Units
Ultrafiltration

Memcor’s submerged UF system allows continuous filtration of fluid streams to 0.1
micron. The system uses PVDF hollow fibre membranes to produce high quality
treated water as well as concentrating removed particles for further processing or
disposal.

Veolia has selected this system based on previous experience, including water
recycling experience at the Kwinana Water Reclamation Plant in Western Australia
and operations experience in water treatment at the Aqua Project (Victoria), which
Veolia has operated for five years.

A key advantage of this submerged system is that the backwash air scour is
introduced within the membrane bundles and scours the surface of the membranes
with a scrubbing action that is not achievable with external air scour techniques.

Air Blower

r Coagulant

UF Cell

Strainer

Flocculation
Tank

Filtrate Storage

Waste

CIP System

Membrane Integrity and Maintenance

Membrane integrity is monitored via the automatic pressure decay test and SCADA
trending. Defective modules are quickly identified by visual inspection for leaks
(bubbles) during a leak test. Each four-module sub manifold has an individual
isolation valve that can be operated without entering the filter cell. The module rack is
suspended in the cell and is detached and lifted directly from the cell in approximately
15 minutes via a moving service platform. Individual sub-modules can then be
removed for pin repair or replacement in a matter of minutes. The cell is off-line
during module service.

Pressure Decay Test (PDT)
The Pressure Decay Test checks the fibres and filtrate side of the modules for leaks.

This cycle drains the fibre lumens and pressurises the filtrate side of the module
assembly with low-pressure air. The air is then isolated and the rate of decay of
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filtrate side air pressure is measured by the PLC. Membrane integrity is confirmed
automatically when rate of pressure drop remains less than a predetermined value.

UF CIP (including CEBW)

Each UF cell requires periodic chemical cleaning to ensure long-term stable operation.
The Chemically Enhanced Back-Wash (CEBW) and CIP are both automated
processes taking approximately 30 minutes and six hours respectively to complete.

The cleaning frequency will be determined during operations, based on optimising
membrane performance and minimising chemical costs. However; AVA has made
allowance for a high frequency of CEBW of the UF membranes to ensure protection
against fouling, particularly in the event of effluent quality excursions.

Reverse Osmosis
The RO system uses a semi-permeable polyamide membrane to separate water from

dissolved solids. High pressure overcomes natural osmosis to allow water to pass
through the membrane, leaving a saline concentrate stream.

Brine Seals Wassing)
| I Y

Feed Concentrate
— o
LJ
Permeate

|;/
Pressure Vessel

The pressure to drive the process is supplied by the combination of a high pressure
feed pump and a concentrate backpressure (or reject) control valve. Permeate output
is controlled by a variable speed drive on the feed pump, while recovery is controlled
by the reject control valve.

RO Train Design

Each RO train consists of a two-stage 18:8 tapered array of pressure vessels, with 7
membrane elements per vessel. This array will be expandable to 19:9 for the ultimate
capacity requirement of 25 MLD.

The RO High Pressure Feed Pumps supply filtered water under pressure to the first
stage array. Approximately 53% of the feed water is recovered as permeate in this
stage.

Concentrate from the first stage flows to the smaller second stage array. The second
stage operates in the same manner as the first, with a further 22% of the feed water
being recovered. The combined permeate from Stages 1 and 2 is discharged to the
ion exchange unit (see below for further details).
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Pressures, flows and conductivities are monitored throughout the RO train, and raise
alarms if any operating parameters diverge from the expected values. The flows
though the train are controlled automatically through the combined action of feed
pump speed control, and modulating valve position control on the RO concentrate.

Cation Exchange Units

To achieve the specified ammonia residual in the treated water, it will be necessary to
polish the RO permeate using ion exchange technology. In this case, only cation
exchange will be required due to the relatively low level of dissolved solids in the RO
permeate. The resulting acidity will react with alkalinity present in the water to
produce carbon dioxide, which is subsequently removed in the degasser tower.

Two duty/standby cation exchange units are proposed, each measuring 3.6 m
diameter by 1.8 m height on straight. These units will be regenerated after 24 hours
service using a solution of dilute sulphuric acid. The resulting acidic waste will be
injected into the incoming plant feedwater, thereby offsetting the amount of acid
required for pH adjustment.

Degasser Tower

The acidified RO permeate leaving the cation exchange unit will have a relatively high
concentration of carbon dioxide which must be removed from solution. This is
necessary to reduce the amount of caustic soda required for pH control.

Water is introduced to the top of the tower via a header and lateral distribution system
and cascades downwards through a section of random plastic packing. A counter-
current air stream flows upwards through the packed section, stripping the dissolved
carbon dioxide gas from the water. The RO permeate exiting from the base of the
tower will have less than 5 mg/L of carbon dioxide.

The degasser tower has been designed for the ultimate plant capacity of 25 MLD.
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Ancillary Equipment/Features
Antiscalant Dosing

The feed water is dosed with antiscalant (in conjunction with upstream acid) to control
the precipitation of sparingly soluble salts. The plant is supplied with 2 x 100% duty
standby dosing pumps which dose the neat chemical (without dilution) from a 2,000 L
storage tank.

The dosing pumps operate during the startup and operation of the RO trains. Dosing
flow rate is initially set manually and is then controlled automatically to proportion the
dosing flow to the feed flow to the RO units. This ensures that the dose remains at the
required level independent of any variations in flow (such as switching off one train).

The dosing system is instrumented with level interlocks and discharge flow
transmitters to monitor the dosing of antiscalant. A failure in one pump will raise an
alarm and automatically switch to the standby pump.

RO CIP

Periodic CIP is required to maintain membrane performance. CIP is manually initiated
on the basis of a 10% change in normalised flow or operating pressure.

Two types of CIP are undertaken. The first is an acidic clean using a 2% solution of
citric acid, which is used to remove inorganic deposits from the membrane surface.
The second clean is an alkaline detergent clean used to remove biological and organic
foulants from the membrane. Preparation of the CIP solution is automatic (apart from
manual addition of a small amount of sodium dodecylsulphate).

The RO CIP system includes:

o RO CIP tank to batch and recycle dilute cleaning solution. The tank is fitted
with a heater to enhance cleaning efficiency.

. RO CIP pump to mix the chemicals and to recirculate the CIP solution to the RO
membranes being cleaned

o RO CIP bag filter to remove solids from the recirculating CIP solution.

One RO train is cleaned at a time while the others can remain on-line.

Noise and Odours

The Plant includes noise mitigation to ensure compliance with industrial noise
exposure limits of <85dBA at 1 metre. The major process equipment will be housed in
a main building with other external pumps enclosed to minimise noise emissions.
Odour mitigation includes the provision of covered storage tanks, most critically the
feed effluent tanks. As all of the major process units will be housed in an enclosed

building, odour emissions will be minimised. AVA considers that these controls will be
sufficient to adequately mitigate both noise and odour from the Plant.
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Plant Process Design Basis

Plant Capacity

The Plant has been designed to produce a net continuous output of 20 ML/day of
nominal 50 mg/L TDS grade recycled water. Plant design will cater for a capacity
turndown ratio of 7:1 (based on the number of RO trains in operation)

In summary the Plant capacity is as follows:

. Minimum production rate — approx. 2,857 kL/day (1 RO train on-line)

o Maximium production rate — 22,857 kL/day (all 7 duty RO trains and 1 standby
train on line)

. Design continuous production rate — 20,000 kL/day

. Turndown ratio — 7:1

. Whilst the initial design capacity of the plant is 20 MLD, it will be possible to run
the plant for short periods of time at a peak capacity of 22.86 MLD (with

average or better feedwater quality).

The Plant has been designed to be easily upgradeable to a capacity of 25 ML/d to
cater for further expansion of the market. AVA has achieved this by:

o Designing the Plant layout to accommodate a 25 ML/d Plant;
. Designing the Plant hydraulics to accommodate a 25 ML/d Plant;
. Where required, providing pipework with blank flanges for the addition of

process units, thereby ensuring minimal disruptions to existing Operations
during any upgrade works;

. Designing the existing RO trains with the capacity to expand from an 18:8 array
for the 20 ML/d plant to a 19:9 array for the 25 ML/d plant (the addition of a
ninth train will also be required);

o Sizing chemical storage facilities for 24 + 7-day storage capacity at 25 ML/d
production;

o Sizing the feed effluent tank, all intermediate tanks and the chlorine detention
tank to have sufficient capacity to handle the increase in flow;

. Sizing the degasser tower for the 25 ML/d production.

These considerations at this point in the design process mean that a future expansion
can be managed cost-effectively, with minimal disruption to existing operations. It also
ensures functionality in operations, particularly with regard to access and layout,
chemical storage and turn-down ratio.
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Feed Effluent Demand

The Recycled Water Scheme will require varying quantities of effluent feed from the
LAP for different scheme operating conditions. The effluent requirements are
summarised in the table below.

Summary of Feed Effluent Demand

Operating Condition Plant Recycled Water Effluent Required from
Production (ML/d) the LAP (ML/d)

Foundation Customers’ 11.8 16.6

Average Daily Demand

(ADD)

Foundation Customers’ and 12.8 18.0

non-foundation customers’

ADD

Foundation Customers’ Peak 20 28.1

Demand

Feedwater Quality

The feed to the Plant will comprise a blend of secondary treated effluent from
Glenfield and Liverpool Sewage Treatment Plants and will be transferred to the Plant
via the LAP.

The composition of secondary effluent has been provided in Table 3.1 of the Tender
Document, as a file entitled ‘Preview — STP Data Extract’ (issued as part of Addendum
No 6), and in further information provided at AVA’s request subsequent to AVA’s April
tender submission. A summary of the average and design feedwater is provided in
the table below. This feedwater analysis is based on the 90th percentile figures
provided in the RDP document, except for the temperature, iron, and oil and grease
limits which are discussed below. The 10 percentile figures were assumed as a
design base for alkalinity and temperature only.

Final Feed- Feed- Feed- Sewage
Parameter Recycled Effluent Effluent Effluent Discharg
Water (10%ile) | (50%ile)| | (90%ile) | e Limits
Oil and Grease 12 110
Aluminium (mg/L) <0.1 0.15 0.2 100
Ammonia (mg/L) <1 28 33 100
Chloride (mg/L) <20 118 130
Iron (soluble) (mg/L) <0.05 0.44 0.5 50
Manganese (mg/L) <0.05 0.07 0.17 10
Sodium (mg/L) 105 111
Zinc (mg/L) <0.1 0.04 0.13 5
Calcium (mg/L Ca+2 as <10 19 20.5
CaCo03)
pH (pH units) 6.5 to 8.5 7.3 7.7 7 to 10
Total Dissolved Solids <50 440 450
(mg/L) Short Term Peak
TDS
Total Dissolved Solids <50 440 450 10,000
(mg/L) Average
Total Suspended Solids 13 29 600
(mg/L)
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Final Feed- Feed- Feed- Sewage
Parameter Recycled Effluent Effluent Effluent Discharg
Water (10%ile) | (50%ile) | (90%ile) | e Limits

2 8

NOX (mg/L)
TKN (mg/L) 32 43
Total Nitrogen (mg/L) <10 34 43 150
Total Phosphorous (mg/L) <2 6 9 50
Temperature (°C) 16 20 25
Alkalinity (mg/L as Low 130 180 200
CaCo03)
Biochemical Oxygen <2 8.5 20
Demand (mg/L)
Faecal Coliform 34,000 360,000
(cfu/100mL)
Total Organic Carbon 25
Silica 7.7
Barium 0.01 2
Fluoride 1.2 20
Strontium 0.085 10
Hardness (mg/L as <20
CaCo03)
Turbidity (NTU) <2
Free Residual Chlorine 1 0 10
(mg/L)**
E.coli Coliforms <1lin
100ml
Total Coliforms <10 in
100ml
Virus <1 in 50L
Parasites <1 in 50L

Feed Effluent Soluble Iron Levels

The values of soluble iron provided in Table 3.1 of the RDP appear to be an error, as it
is highly unlikely that such concentrations of soluble iron would be found in secondary
treated effluent. For this reason, AVA requested further information from SWC, which
was provided after AVA’s April submission in the form of data from the EKAMS
Reporting Tool. This data showed soluble iron levels of 0.44 mg/L (50%ile) and 0.5
mg/L (90%ile), which AVA has used as a design basis for the Plant, as indicated in the
table above.

Oil and Grease

AVA was not provided with 50%ile and 90%ile values for oil and grease within Table
3.1 of the RDP; however oil and grease can cause substantial membrane fouling
above certain levels. AVA has reviewed the information in the file Preview — STP Data
Extract (issued as part of Addendum No 6) and the subsequent information provided
after the April submission and, based on this data, has assumed for design purposes
a 50%ile concentration of <5 mg/L and a 90%ile concentration of 12 mg/L, as shown
in the table above.

Providing the oil and grease is not free or mineral oil then short term levels up to 15
mg/L can be handled by the pre-treatment system which comprises coagulation and
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ultrafiltration. During peak loads of oil and grease AVA would expect that more
frequent membrane cleaning would be required. Some of the oil and grease data
supplied from Glenfield peaks at 21 ppm. Assuming Glenfield is about 40% of the
total flow in the pipe the mixture would have oil and grease peak at 10 to 12 pm.

If the oil and grease is free-floating then this would impact on the UF process. Given
the processes at the Liverpool and Glenfield STPs, this is considered to be unlikely.
Should an event occur in which free-floating oil and grease is encountered, it is likely
to be in conjunction with a broader effluent quality incident in the LAP, which will be
identified through LAP monitoring. Such events can be managed by short-term
suspension of effluent extraction from the LAP or, depending on the type of effluent
quality event, through additional UF cleaning cycles.

The 3 ML storage tank at the inlet to the plant will allow short-term suspension of
effluent extraction from the LAP without requiring the shutdown of the Plant.

Recycled Water Quality

The required recycled water quality has been provided by SWC in Table 8.1 of the
RDP. AVA has designed a robust Plant capable of meeting SWC’s requirements with
fluctuating feed water quality.

Specifically, SWC has requested that AVA address how it intends to achieve
ammonia, alkalinity, total nitrogen and total phosphorous limits.

Ammonia and Nitrogen Removal

AVA proposes achieving the 1 mg/L limit through single pass reverse osmosis
followed by strong acid cation exchange. The RO membranes reject 80% of the nitrate
and 85% of the ammonia in the feed water. The 85% rejection of ammonia is a
conservative figured based on RO membrane supplier projection software that
normally suggests closer to 90% rejection of ammonia.

A final step of ion exchange has been added as a strong barrier against ammonia.
The ion exchange will remove all residual ammonia in the RO permeate and will
protect against any reduction in ammonia rejection through the RO membranes. This
will virtually eliminate ammonia in the recycled water stream, easily meeting the
treatment limits proposed by SWC. This will have the additional benefit of allowing 1
mg/L of free residual chlorine to be achieved without the need for break-point
chlorination.

The treated water will contain significantly less than the 10 ppm total nitrogen required
by SWC.

Phosphorous Removal

The rejection of phosphate by an RO membrane is typically better than 95%. Over
90% of the total phosphorous entering the plant should be as reactive phosphate,
therefore easily removed. The final treated water quality will be less than 2 ppm total
phosphorous.

Alkalinity
AVA has based its design on the understanding that, as indicated by SWC in

Addendum 5, the alkalinity value stated in Table 8.1 of the RDP document is not a
target; it is rather stated for the information of the Proponent and the users of the
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recycled water. As a result of the process train proposed, the alkalinity of the recycled
water will be low; however the process train contains no specific processes aimed at
producing an alkalinity of <5 mg/L.

BOD

AVA would like to note that in considering the recycled water quality specification for
BOD (<2 mg/L), SWC should consider that it is difficult to obtain accurate analytical
results for BOD at this low level. AVA would like to discuss with SWC how this will be
managed when assessing recycled water quality compliance.

Ensuring Recycled Water Quality

With the exception of certain key effluent quality characteristics which have the
potential to damage the Plant, AVA has provided a commitment to use best
endeavours to produce in-specification recycled water even with varying feed effluent
quality.

One mechanism at AVA'’s disposal to achieve this is to recycle a portion of the RO
permeate back to the RO feed tank if the Plant is struggling to produce in-specification
recycled water. This will send a better quality of water through the RO system and
assist in achieving in-specification recycled water. It should be noted that this
permeate recycle line is not shown on the Process Flow Diagram but it is indicated on
the PID for the RO Train System Manifold (B0223-P-4000-10).

The key issues associated with this option are summarised in the table below:

rem | amvanmages | Disawvaniages

RO fouling By blending the RO feed with better
quality recycled water, the
concentration of contaminants is
reduced and the RO membranes are
less likely to become fouled.

Plant Plant capacity will be reduced

Capacity according to the volume of water
recycled. Storage and, if required,
top-up water will be used to
manage the demand from
Foundation Customers. This is
unlikely to be required if demand
from Foundation Customers is
average or less. Furthermore, it
may be possible to run the RO
stand-by train to boost capacity.

UF system By recycling a portion of the RO
permeate back to the RO feed tank,
the flux through the UF system can be
reduced if the load on the membranes
is high due to poor feed effluent
quality.

Operating The operating costs per unit of

costs water produced will be increased.
AVA has made a commitment to
use best endeavours to produce in-
specification recycled water,
including absorbing any additional
operating costs associated with
this.
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Limits of Trade Waste Discharge

Reverse osmosis is a physical separation process which produces a purified water
stream and a waste stream containing concentrated contaminants in proportion to the
contaminants in the incoming stream. The smaller the volume of waste, the higher the
concentration of contaminants within it, up to a limit above which RO cannot provide
further concentration because of membrane fouling issues.

SWC requested that AVA minimise as much as possible the volume of discharge to
sewer to avoid jeopardising SWC'’s capability to achieve its target wet weather
overflow levels of a maximum of 40 overflow events per ten years. AVA has based its
design for the Camellia Plant on the principle of selecting optimum recovery to
minimise the discharge volume to sewer without threatening the life of its membranes
or its ability to cope with varying feed water quality. This approach will result in an
ammonia discharge of 116 mg/L to sewer when the incoming ammonia levels are 33
mg/L, as indicated by the 90%ile concentration. This ammonia concentration exceeds
the trade waste acceptance standard of 100 mg/L.

Since designing and pricing this option, SWC has indicated to AVA that for
environmental and OH&S reasons, it will not be possible to discharge greater than 100
mg/L of ammonia to the sewer.

In order to remove ammonia from the total outgoing streams from the Plant (recycled
water plus waste to sewer), a biological ammonia removal process such as Veolia's
Biostyr would be required, coupled with a sludge thickening process. The addition of
these processes would have large capital and operating cost implications and may
also pose difficulties in the planning process, due to the possibility of odours in the
vicinity of residential housing. For these reasons, biological ammonia removal was not
considered an appropriate solution.

In order to limit the concentration of ammonia to sewer to 100 mg/L, AVA has
therefore proposed a mechanism whereby the waste from the RO process, combined
with other plant waste streams, will be diluted with secondary effluent taken directly
from the LAP. As the majority of the nitrogen present in the system is in the form of
ammonia, this will also control the total nitrogen levels in the trade waste. All other
contaminants in the waste stream are expected to be well below the relevant
acceptance standards. Note that the trade waste limit on TDS has been assumed to
be an ocean discharge limit of 10,000 ppm.

Further details on the approach to waste stream dilution are provided below in the
discussion on waste management.

Process Considerations & Assumptions

Influent Design Flow Rate

The plant pipework and storage tanks will be designed to accept 37.5 ML/day feed
water. This is the requirement for the 25 ML/day final buildout recycled water
production, assuming that the waste stream will be required to cater for a discharge of
no more than 100 mg/L ammonia to sewer at 33 mg/L ammonia influent.

Basket strainers

Basket strainers will be installed prior to the feed balance tank primarily to protect the

UF system. These will be 500 micron strainers and will include automatic self-
cleaning.
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Feed Storage

A 3 ML feed storage tank has been included in the design to assist with managing
effluent quality variations within the LAP. The storage tank will provide several hours’
storage of feed effluent (at the design recycled water production of 20 ML/d). This will
allow effluent feed to be suspended in the event of a short term effluent quality
fluctuation, thereby protecting the plant without impacting on the supply of recycled
water. Recycled water storage on site and within the network will also assist with
maintaining recycled water supply to customers in these situations

The feed storage tank will have the added advantage of reducing the impact of any
diurnal flow variations within the LAP on the plant operation. As AVA has not been
provided with information on the extent of diurnal variations within the LAP, it is unable
to assess whether the feed storage tank, as currently sized, will fully buffer diurnal flow
variations. Diurnal variations in the LAP will depend on SWC'’s proposed approach to
managing this system. It is likely that SWC may choose to pump more or less
continuously into the LAP and allow on-site storage at Liverpool STP to buffer the LAP
against the rises and falls of sewage flows. This would provide the optimum service to
any organisations undertaking sewer mining from the LAP and is likely to also provide
operational benefits to SWC. For example, SWC would consume equal amounts
energy at all times of the day, rather than decreasing energy consumption overnight
when sewage flows are reduced but energy prices are also lower.

The feed storage tank will be provided with aeration to reduce the soluble iron in the
feed stream by converting it to insoluble oxides of iron. This will assist with achieving
the required output specification for iron.

Coagulation

Coagulation prior to the UF process will provide additional robustness of the plant in
handling excursions in oil and grease and TOC levels in the feed. A flocculation tank
with a residence time of 10 minutes (at 25 MLD) has been provided downstream of the
coagulation injection. The optimal selection and dosage rate of coagulant will be
evaluated during the pilot phase, however at this stage, based on the effluent feed
quality characteristics, it is expected that ferric chloride or alum will be dosed at
approximately 20 ppm.

Ultrafiltration System

Membrane filtration is now the accepted method of pre-treatment for secondary or
tertiary treated sewage prior to reverse osmosis desalination. Membrane filtration
offers increased plant reliability as well as a reduction in whole-of-life costs. The
design flux has been dropped from 48 L/m*h in AVA’s April submission to 41 L/m*h
(by 15%) to ensure that the new design concept is robust and can treat the greater
levels of solids which may occur during effluent quality fluctuations and as a result of
chemical coagulation.

The UF process has been designed with one fully redundant train. This will allow for
periods of membrane cleaning and maintenance. Normally all UF membranes would
be on-line resulting in an operating flux of 33 L/m?h at the design plant production of
20 ML/d.
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RO System

RO membrane selection for this project will depend on the characteristics of the
Liverpool-Glenfield STP effluent. As a result, final membrane selection will be made
following pilot trials conducted post-award. AVA'’s initial choice, based on favourable
performance trials at SWC'’s Wollongong Recycled Water Plant, is the Saehan 8040-
FEn membrane. The RO system has been designed with a conservative average flux
rate of 17.2 L/m?h. This design is based on operating experience gained at plants
within Australia and overseas that show that lower flux rates substantially reduce
membrane fouling.

An RO recovery of 80% has been chosen as the basis for design. This is achieved
using a two-array design with the first array providing a recovery of 56% and the
second array providing the remaining 24%.The recovery rate for secondary-treated
effluent will be limited by the levels of calcium phosphate and organics in the feed.
The selected recovery rate will (i) reduce the amount of chemical cleaning required
and (ii) extend membrane life.

Control of Membrane Fouling

The most important consideration in designing a plant of this type is the control of
fouling on both the UF and RO membranes. The most common forms of fouling for
wastewater treatment are bio-fouling, organic fouling and calcium phosphate scaling.

The most successful method of controlling bio-fouling is by chloramination ahead of
the UF membranes, with significant operating experience having been gained at other
recycled water treatment plants using this method. Chloramines work very well
because they provide a continuous biocidal action on both the UF & RO membranes.
The level of ammonia in the incoming effluent stream is sufficient for chloramination
and no ammonia dosing system will be required. Hypochlorite will be dosed ahead of
the feedwater balance tank, thereby allowing sufficient contact time for the formation
of the chloramines ahead of the UF system. The hypochlorite is added to the carrier
water stream prior to injection into the feed to minimise the formation of organo-
chlorine by-products. As a safeguard, instrumentation is provided to monitor total
chlorine levels and redox potential ahead of both the UF and RO trains.

Organic material present in the secondary effluent feed will tend to adhere to the
surface of the RO membranes. This organic fouling is best controlled by the diligent
selection of RO membranes, and cleaning using a suitable alkaline detergent cleaner.

The relatively high levels of phosphorous in the feed will increase the scaling potential
of calcium phosphate for the Plant. To optimise antiscalant dosing, a sulphuric acid
dosing facility has been included in the design to allow acid dosing when required to
maintain a pH of 7.2 in the feedwater. The recycle stream from the ion exchange unit
to the coagulation tank will also be acidic, which will reduce the requirement for acid
dosing.

The use of sulphuric acid and the recycle stream from the ion exchange unit for pH
adjustment of the feedwater will lead to an increase in the supersaturation of barium
sulphate, however the antiscalant proposed will provide effective control against
membrane scaling for all anticipated operating conditions.
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lon Exchange

The RO permeate will have levels of ammonia above those called for in the
Specification. The most economic way to reduce the ammonia level is by using
counter current regenerated cation exchange unit. There will be one duty and one
standby unit. Each unit will conform to current ion exchange design guidelines for
treatment of RO permeate. The acidic regeneration waste will be recycled back to the
incoming feedwater and will reduce the acid required for pH control.

lon exchange resins, as the name implies, have the capacity to exchange one ion,
whose presence may be undesirable, for another. There are many types of resins
made for different purposes, but most of those in commercial use are based on a
polystyrene bead with various types of exchange structure added during manufacture.
They are inert and insoluble in water and have a useful life of up to 5 years or more
depending on the type of resin and service conditions. Broadly speaking, the resins
fall into two categories, those used for cation exchange and those used for anion
exchange.

lon exchange resins are usually in the form of spherical beads ranging from about 0.5
to 1.5 millimetres in diameter. Many types of resin are available having either cation
or anion exchange properties. Strong acid cation resins are multi-functional and will
convert salts to their equivalent strong or weak acids. In RO permeate water the main
cations will be sodium and ammonia with traces of potassium and calcium.

The ammonia cation is exchanged with a hydrogen ion from the strong acid cation
resin in the hydrogen form (shown as R(H")) as follows:-

R(H") + NH," (Aqueous) + NH," (Aqueous) — R(NH,") +H" (Aqueous)
The sodium cation is also exchanged -
R(H") + Na'(Aqueous) — R(Na®) +H" (Aqueous)

The H* (Aqueous) is acidic and will react with any residual bicarbonate ions in the RO
permeate creating additional CO2 which will be stripped in the Degas Tower.

H+ + HCO3_ d C02 + HZO

lon exchange followed by a degasser tower will reduce both the ammonia and residual
bicarbonate. This lowers the TDS of the final product water.

The spent resin will be primarily be in the sodium or ammonia form and is easily
regenerated with 5% w/v sulphuric acid solution. The regeneration process involves
the counter-current passage of sulphuric acid upwards through the ion

exchange column for about 25 minutes, followed by a displacement rinse and finally a
fast rinse. The regeneration process will typically last about 1.5 hours. Each lon
exchange vessel will be regenerated every 24 to 48 hours depending on the RO
permeate quality.

The ion exchange vessels have been designed to handle, without a decrease in
performance, the full range of flows expected through the plant in full consideration of
the plant’s 1:7 turndown ratio.
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RO Permeate Degassing

The RO permeate will contain carbon dioxide resulting from the initial pH correction of
the RO feedwater, and from conversion of alkalinity following passage through the
cation exchange unit. This will result in dissolved carbon dioxide levels in the RO
permeate of up to 80 mg/L. To reduce the dosage rate of caustic soda, the RO
permeate will be passed through a degasser tower to reduce the level of carbon
dioxide below 5 mg/L.

pH Correction and Chlorination

Caustic will be added to correct the pH and sodium hypochlorite added to meet the
required chlorine residual. A dedicated Detention Tank will provide a 1 hour retention
time. The recycled water will be monitored at the discharge of the detention tank for
compliance against all recycled water quality limits.

Process Design Summary

The design of the proposed Plant is shown on the accompanying Process Flow
Diagram (see Attachment 1). Important aspects of the plant design are discussed
below.

UF & RO Train Selection

The number of UF and RO trains was chosen after consideration of the following
criteria:

. Requirement for one standby UF cell and one standby RO train to achieve a
high level of availability.

. Plant turndown requirements
. Economic train size

For the nameplate capacity of 20 ML/d, a total of five UF trains and eight RO trains
have been selected. To match feed requirements of the operating RO train(s), the
output from the UF trains will be turned down as required. While the UF system is
designed to operate continuously with one train on standby, all trains would normally
operate. This is done to lower UF membrane flux rates and thereby reduce operating
costs and maximise membrane life.

The table below provides a summary of the system design offered.

Secondary effluent feed ML/d 28.1
Total no of UF trains = 5
No of standby UF trains 1
No of UF sub-modules per Cell - 252
UF flux rate (5 trains operating) L/m?h 33
UF flux rate (4 trains operating) L/m?h 41
Average UF recovery % 90
Net UF filtrate output ML/d 25.2
UF wastewater volume ML/d 2.8
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Total no of RO trains = 8
No of standby RO trains - 1
RO train array (initial) = 18:8
RO train array (ultimate) = 19:9
RO average flux rate L/m?h 17.2
RO recovery % 80
Net recycled water output ML/d 20
RO concentrate volume ML/d 5.1

Because reverse osmosis plants have very little turndown capability, the treatment
plant will operate at discrete outputs dependant on the number of RO trains in
operation

Power Requirements

The average power consumption of the plant is estimated to be 1,370 kW-hr/ML of
treated water based on 20 ML/d production. As the power consumption of the RO
process is dependant on feed temperature and TDS, as well as membrane age and
fouling, this will be variable across the project life. .

Chemical Storage Requirements
Chemical storage tanks have been sized for 24 plus 7 days storage at the ultimate

design production of 25 ML/d. A summary of chemical storage arrangements is
provided in the table below:

L conc o e i

Sodium hypochlorite 12.5 Tanker
Ferric Chloride 40 38 Tanker
Sulphuric acid 98 20 Tanker
Antiscalant 100 2 Bulki-bin
Caustic soda 49 7 Tanker
Sodium bisulphite 30 2 Bulki-bin
Citric acid 50 2 Bulki-bin

Pilot Plant Investigation

A pilot plant investigation will be undertaken for at least five months prior to the design
and construction of the Plant. The pilot plant for the Camellia Recycled Water Project
will comprise the following major components:

. Feedwater strainer (0.5 mm screen size)

. Coagulant dosing system

. 1,000 L flocculation tank

. Memcor submerged ultrafiltration unit comprising 9 sub-modules

. Two RO units, each comprising a high pressure pump and two 2:1 arrays of 4”
pressure vessels (for parallel testing of two different membrane types)
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. One 300 mm diameter SAC ion exchange column with manual regeneration
. One 380 mm diameter degasser tower

. 2,000L RO permeate collection tank

. 4,000 L chlorine detention tank

. Chemical dosing facilities for chloramination, feedwater pH adjustment,
antiscalant injection and treated water pH adjustment

o Chemical cleaning facilities for both the UF and RO units

. Manual acid regeneration system for the cation exchange column
. Neutralisation tank and recirculation pump

. Backwash collection tank and transfer pump

The pilot plant design will emulate the membrane flux rates proposed for the full-scale
plant.

Pilot Plant Process Description

The pilot plant will be constructed as containerised or skid-mounted units using new
UF and RO equipment rated for a treated water output of over 100 m°/d.

The feedwater screen, flocculation tank, UF membrane cell, and associated backwash
and CIP facilities will be all be skid-mounted. Filtrate will be stored in an adjacent
storage tank and will provide continuous feed to the RO unit as well as for
backwashing of the UF cell.

The two RO trains will be designed and manufactured to suit the specific requirements
of the project. The high pressure feed pump, RO pressure vessel array and CIP
facilities will be containerised along with chemical dosing facilities for antiscalant and
treated water pH adjustment. One tank will be provided for storage of RO permeate
and another for storage of chlorinated water.

The cation exchange column and degasser tower will be mounted on a separate
structural steel skid. The degasser tower will be elevated to allow gravity flow into the
RO permeate collection tank.

Backwash waste will be collected in a backwash collection tank for return to the head
of works. All CIP waste will be neutralised prior to transfer to the backwash collection
tank for subsequent disposal. All recycled water will be returned to the Liverpool STP
effluent discharge or some other acceptable point of disposal.

Instrumentation & Controls

Instrumentation and controls will be provided to allow important plant parameters to be
continuously monitored. Data will be exported to a PC for normalisation of RO
performance. Facilities will be provided to allow remote access by authorised
personnel for the purpose of monitoring plant performance.

AA]inta @ veoua

WATER

Camellia RWP Detailed Proposal 24 August 2007 — Tender No: 0310022145 21



AVA

Water Consortium

Pilot Testing Program

The purpose of the pilot testing will be to:

. confirm that effluent quality is as indicated by SWC in the RDP;

. confirm selection of the most appropriate RO membranes.

Pilot testing will be undertaken at Liverpool STP site on a blend of effluent from the
Liverpool STP and the Glenfield STP. An area of land approximately 200m? will be
required for the pilot plant.

Initial testing will be conducted on a selection of RO membrane elements. Experience
has shown that the impact of organic fouling on plant performance can be quickly
determined. Two preferred membranes will then be chosen for further testing. The
pilot plant will continue operation for a further three months. During this period the

effectiveness of the proposed chemical cleaning regime will also be investigated.

On completion of pilot plant testing a comprehensive report will be prepared for
consideration during the design phase.

Plant Electrical System

High Voltage Installation

HV Installation Provisions

The Recycled Water Treatment Plant will be provided with HV switchgear and HV
cabling network as per the proposed Power Distribution System Overall Single Line
Diagram of Drawing No.B0223-E-1000-01, provided in Attachment 3.

HV Switchgear Description

Schneider Electric SM6 Merlin Gerlin or equivalent circuit breakers will be installed in
the proposed indoor substation comprising of the following switchgear:

. 2 x DM1-W withdrawable circuit breaker panels with S20 relay for protection.

. 2 x DM1-W withdrawable circuit breaker panels with S40 relay for protection
and metering, including VTs for incomers.

. 1 x DM1-W withdrawable circuit breaker panel with S40 relay for protection and
metering, including VTs for incomers.

Each switchgear unit will be fitted with a Sepam 1000 Protection and power monitoring
system. Each unit will be connected via an Ethernet to Modbus gateway to the PLC
system.

Each main HV feeder unit will be fitted with kWh power consuming meters for
recording and monitoring the power consuming of the overall Recycled Water
Treatment Plant operation.

The equipment proposed in this offer has been designed, manufactured and tested in
compliance with IEC recommendations.
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Water Recycling Plant Feeder Power Transformers Supply and Installation

Two off 2 MVA 11/.433 kV TESA oil-filled, ground-mounted transformers for the power
supply to the Plant Main 415 V MCC's will be provided as per the proposed HV & LV
Single Line Diagram Drawing No.B0223-E-1000-01.

The transformers will be installed in two separate outdoor transformer bays
constructed with two-hour rated fire walls as indicated on Drawing No. B0223-C-0001-
01 Site Layout Plan, provided in Attachment 3.

The two 2 MVA transformers have been selected and arranged so that one
transformer is able to service the Plant total power demand requirements, with the
unlikely condition if one of the two transformers failed. This transformer arrangement
in combination with HV distribution network will provide the best practice redundant
power supply to the Recycled Water Treatment Plant.

MCC/PLC Control Panel Construction & Assembly Description

The proposed Recycled Water Treatment Plant 415 V Motor Control Centre (MCC) will
be manufactured and assembled with two back-to-back main power distribution busbar
sections A & B and supplied with two separate main Air Circuit Breakers (ACBs), suitably
rated for the total estimated maximum demand (1500 kVA) and fitted with an equivalently
rated MCC sections A and B centrally mounted mains busbar ACB Bus-Tie.

The MCC Main ACBs will be supplied with fitted mechanical interlocking key type (Castel)
system such that the ACB Bus-Tie cannot be closed if both incomers’ ACBs are closed;
and if the Bus-Tie ACB is closed, then it shall not be possible to close both incomer
ACB’s, only one at a time.

Additionally, key pumps and process operational plant are split between the two
MCCs, thus providing a measure of redundancy at a device level. In the unlikely event
that power is totally lost to one MCC, at least half of the process can remain running.
All pumps can be run manually if required, with local ‘start-stop’ stations provided at
each pump.

The main MCC sections will be manufactured and designed to a type tested low voltage
switchgear and control gear assembly which has passed AS3439.1-1993 type tests for
temperature rise, dielectric properties, impulse voltage withstand clearance and creep
age distance, short circuit withstand. The MCC will be manufactured and assembled to a
minimum fault rating of 50kA RMS for 1 Second peak factor 2.1 mechanical properties
and degree of protection,

The MCC main incomer ACBs (Manufactured Type Schneider Masterpact or equal) will
to be supplied with the following protection facilities and fault rating:

3 Overcurrent with adjustable instantaneous long time and short time
characteristic
. Short time withstand current: 50 kA for 1 second
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The MCC will be supplied and installed with the following equipment for each main
incomer:

. PQM or ABB Equivalent Power Monitors (V, A, KW ,KVAr, PF & Hz Incomer
metering with RS232 or RS485 Communications

o Earth Fault CTs.

. Under/Over Voltage Relays-Time Adjustable
. Phase Failure Relays-Time Adjustable

. Surge Diverters Rated Voltage 440 V

The MCC will have installed in each A & B section the following Power Factor correction
switchgear and equipment which shall maintain a 0.95 pf Lagging or better and ratted
voltage of 470V.

° Power Factor Controllers

. Power Factor De-Tuning Reactors and kVar Correction Capacitors with
Discharge Resistors

. Suitable ratted Protection Circuit Breakers and Service Contactors

The MCC will be manufactured and assembled to Form 4A, Type and Arc Faulted tested,
with Segregation Construction for all Motor Drives 11 kW and above and all Motor Drives
below 11 kW to be manufactured and assembled in Form 2 Type Segregation sections
with Form 4A Segregated Fault Limiting Power Supply Feeders.

The MCC/PLC Control Panel manufacture and assembly shall have provision for bottom
and top field cable entry. And the installation of all PLC hardware, power supply units,
Variable Speed Units (VSD’s), UPS Unit and all other associated MCC/PLC control
panel equipment.

The MCC will include provision for connection of standby generators in the event of an
extended power outage. The generators would be hired on an as-needs basis, as has
been done by Veolia at other operational sites in the past.

The MCC 415 V motor starter and control switchgear supply and installation will be as
per the following proposed typical electrical schematic diagrams, provided in
Attachment 3.

o Typical DOL Starter Drive below 15kW Electrical Schematic Diagram Drawing
No. B0223-E-1200-01.

o Typical DOL Starter Drive 15kW & above Electrical Schematic Diagram
Drawing No. B0223-E-1200-02.

. Typical VSD Starter Drive Electrical Schematic Diagram Drawing No. B0223-E-
1200-03.
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. Typical Heater Circuit Electrical Schematic Diagram Drawing No. B0223-E-
1200-04.

. Typical 240V AC Chemical Dosing Pumps Electrical Schematic Diagram
Drawing No. B0223-E-1200-05.

PLC Control Panel Manufacturer and Assembly

The Recycled Water Treatment Plant PLC Control Panel will be assembled and
integrated as part of the Main 415 V Motor Control Centre and in accordance with
AS/NZS 3000 Wiring Rules. The PLC Control Panel sections will consist of separate
MCC tiers to accommodate the proposed PLC hardware, as detailed on the PLC
System Hardware Configuration Diagram refer Drawing No.B0223-E-1100-04.

Uninterruptible Power Supplies (UPS) provide main power to the PLC system and
associated ELV power circuits. This provides security against brown-out and supply
fluctuations, which can cause PLC processors to reset. The UPS Units will be supplied
with a two hour battery backup hold up time.

PLC Remote I/0 / Pneumatic Control Panels

The Recycled Water Treatment Plant will be provided with all PLC Remote I/O panels
as well as associated marshalling and pneumatic solenoid valve panels required to
interface and connect with instrumentation, field devices and valve actuators as
indicated on the process and instrumentation diagrams.

Solenoid valves will be Burkert or equal manufactured type pneumatic solenoid
valves, installed in Rittal type 316SS enclosures to IP65 Enclosure rating, with
integrally mounted DIN rail terminals for termination PLC signal control multi-core
cables.

The pneumatic solenoid valves will be mounted on common manifolds. With pressure
filter regulators mounted on the side of Solenoid Valve Panels.

All pneumatic tubing will be polyethylene 6mm tubing terminated with stainless steel
one-touch bulkhead fittings and all field pneumatic tubing will be installed on hot
dipped galvanised cable tray.
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Distribution System Description

The distribution system will be split into two key zones based on the demand centres
of Smithfield and Camellia. The following text should be read in conjunction with the

system layout plan present in Attachment 1 and P&IDs presented in Attachment 2.

A schematic diagram of the distribution network is provided below.
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The distribution system is designed to have an expansion capability of up to 33 ML/d.
Initially the system will be able to deliver peak hourly flows to the seven foundation
customers identified by SWC plus the six non-foundation line-of-main customers. As
demand for recycled water increases the plant and Camellia pumping station can be
upsized to deliver the expansion peak day demand of 33 ML/d. Note: potable water
top up will be required to meet the deficit between the maximum Plant capacity

(25 ML/d) and the ultimate Peak Day Demand (PDD) of 33 ML/d.

Initial Phase

Recycled Water will be transferred from the recycled water plant at Fairfield into a
clean water storage tank before being boosted from the site by variable speed transfer
pumps, operating in a duty / assist / standby arrangement, into the distribution network
towards the demand centres of Smithfield and Camellia. Pumping from Fairfield will
generally be controlled by the new Woodville Elevated Reservoir water level, howver
during peak flows Fairfield Pumping Station will boost the pressure in the Smithfield
area. Fairfield Pumping Station will be designed to deliver flows to meet ADD for the
whole network plus allow for delivery of PDD flows. A peak demand of 23 ML/d will be
achievable from the pumping station based on a 20 ML/d output from the RWTP and
reservoir storage.
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Water will be transferred via a new trunk main to a new elevated storage reservoir at
Woodville Golf Course and directly to demand centres in Smithfield. This storage
reservoir will:

. Provide control for pumps at Fairfield

o Maintain supply to the Smithfield area when the Fairfield pumps are not
operating at times of low flow

. Allow water to gravitate to the new Camellia Storage Reservoir; and
. Provide an air gap for top-up water from the SW potable water system

Supply to the Smithfield area will be via a branch from the pumped main between the
Fairfield pumping station and inlet to the Woodville storage reservoir. A new main will
be laid to these customers. When the Fairfield pumps are not running, water pressure
and flow will be maintained by a gravity return from the Woodville Reservoir. If
pressure monitored in the network drops to critical levels at times of peak demand the
pumps at Fairfield will ‘kick in’ to restore pressure to an acceptable level.

Supply to the Camellia area will be by gravity from the Woodville storage reservoir via
a gravity pipeline to the Camellia Storage Reservoir. A site for the reservoir is
proposed at the Rosehill Gardens Racecourse and negotiations for the site are
currently underway between AVA and the AJC. The Camellia storage reservoir will
consist of two separate tanks which will normally operate in parallel, unless either tank
is out of service for maintenance. Pumped recycled water flow from the Recycled
Water Transfer Pumping Station at Fairfield will enter the Woodville reservoir at a low
level and Camellia reservoir at a high level.

A new transfer pumping station will be provided on the outlet to the Camellia Storage
Reservoir to pump recycled water directly into the distribution network using variable

speed drive pumps controlled on pressure. This Pumping Station is designed to allow
delivery of peak hourly demand to the Foundation customers in Camellia.

All reservoirs will be connected to the SW potable water network (top up) to allow
supply to meet peak day demand. Initially, a deficit between supply and demand at
Foundation Customer PDD of 0.4 ML/d is anticipated. It is proposed the deficit is
addressed by being able to deposit top up water into each reservoir, in a ratio similar
to that of the zonal demand increases. Sydney Water have agreed that 3.1 ML/d is
available at Fairfield, 4.6 ML/d at Woodville Road and 4.6 ML/d at Camellia.

At Fairfield water disinfection will be undertaken at the RWTP via the chlorine contact
tank. Disinfection will be controlled by monitoring at the RWTP and downstream of
Woodville Reservoir, as well as chlorine residual at the inlet to the pumping station. In
addition chlorine dosing will be incorporated on the inlet to Camellia storage reservoir
to boost chlorine concentration as required to ensure correct disinfection levels within
the recycled water supply are maintained.

The recycled water transfer pumps at both pumping stations will be single stage
centrifugal type. System isolation valve arrangements are as shown on the
accompanying P&l Diagrams. Double isolation will be incorporated on storage tanks /
reservoirs and customer supply points, as shown. Customer supply points will each be
fitted with mechanical type pressure regulating valves if required and flow metering.
Pumps will be fitted with vents and drains as shown on the P&ID; pipelines will
incorporate vents, scours and isolation valves as noted on the P&ID.
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There are seven foundation customers who will be supplied to meet their peak
demand requirements. Non-foundation customers will be limited to allow delivery of
1.5x their ADD and the system is designed on this basis. The supply to non-foundation
customers will be controlled by operation of a motorised remotely controlled inlet
valve. Control will be developed over the first year of operation, to allow optimisation
of the system.

The distribution network design includes sufficient storage to meet the peak day
demand for the 7 foundation customers over consecutive days without the use of
potable top up water. As the network expands, the use of potable water (via the top
up points at the Fairfield, Woodville Rd and Camellia reservoirs) can be incorporated
to meet any deficit between supply and peak day demand. With the Plant supplying
20 ML/d, a maximum deficit of 12.6 ML/d between supply and ultimate peak day
demand (32.6 ML/d) is anticipated. It is proposed the deficit is addressed by being
able to deposit top up water across the three reservoirs at Fairfield (3.1 ML/d)
Woodville Road (4.6 ML/d) and Camellia (4.6 ML/d). With the Plant expanded to
produce 25 ML/d, the maximum deficit is reduced to 7.6 ML/d, resulting in a lower
potable top up requirement across the network.

Expansion Phase

The trunk main network to Smithfield and Camellia will be designed to allow for
system expansion. There will be a need to expand the network to cater for the
additional non-foundation customers. Three additional zones will be created as
follows:

. Liverpool
. Wetherill Park and Bonnyrigg
o Parramatta and Westmead

To limit the delivery head and energy costs from Fairfield Pumping Station, it is
proposed a booster be installed downstream of the Marubeni take-off at Smithfield to
serve the Wetherill Park and Bonnyrigg demands. The booster would be controlled on
delivery head requirements.

On site customer storage will be provided at non-foundation customers to allow for
peak demands. There will be a need to establish customer demand profiles at an
early stage to assess the size of required storage. In addition consideration will have
to be given to the interaction of potable and recycled water supplies to the sites and
need to maintain water quality.

Key components of the distribution system are detailed in table below.

Details of Distribution System Key Components

Fairfield Pump Station

Installed Capacity 555 kW
Pumping Arrangement Duty/Duty/Standby
Pumping Capacity 116 L/s (min)

231 L/s (ADD)
324 L/s (max)
Motor Type Variable Speed
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Details of Distribution System Key Components

Camellia Pump Station

Installed Capacity - Initial 135 kW

Installed Capacity - Expansion 180 kW

Pumping Arrangement - Initial Duty/Assist/Standby
Pumping Arrangement - Expansion Duty/Assist/Assist/Standby
Pumping Capacity - Initial 38.7 L/s (min)

81.3 L/s (ADD)
150.9 L/s (max)
Pumping Capacity - Ultimate 38.7 L/s (min)
116 L/s (ADD)
203 L/s (max)

Motor Type Variable Speed

Woodyville Road Reservoir

Reservoir Capacity 0.7 ML

Reservoir Type Elevated (Base approximately 5m above

local ground level)
Tank Compartments 1 tank
Camellia Reservoir

Reservoir Capacity 6 ML

Reservoir Type Surface

Tank Compartments 2 tanks (3 ML capacity each tank)
Transfer Main Pipeline!

Pipeline Length 11.9 km

Pipe Material PVC-M, PVC-O and PE100
Pipe Class PN16, PN10

Design Basis Peak Daily Flow
Roughness Coefficient 0.015 mm

Maximum Headloss? 7 m/km

Maximum Velocity? 1.95 m/s

Distribution Main Pipeline!

Pipeline Length 8.0 km

Pipe Material PVC-O

Pipe Class PN16

Design Basis Peak Hourly Flow
Roughness Coefficient 0.015 mm
Maximum Headloss 4.6 m/km
Maximum Velocity 1.6 m/s

Note 1: Transfer mains defined as those upstream of system balancing storage, and
distribution mains defined as those downstream of system balancing storage.

Note 2: maximum velocity and headloss values are based on the expansion network flows.
Initial maximum headloss and velocities are lower.
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Distribution System Design Criteria

The scheme has been designed to comply with WSA 03 — 2002_2.2 SWC Edition.
The following criteria have been met:

Transfer mains have been sized for foundation customer peak daily demands
and the anticipated growth in non-foundation customer demand

Reticulation mains have been sized for Foundation Customer peak hourly
demands and the additional expansion capacity required for non-foundation
customers

Peak demand for non-foundation customers has been based on an allowance
of 1.5 times the ADD. AVA’s market development work obtained over the last
two years has demonstrated that this is an appropriate factor when all the peak
demands are averaged across the total network.

The roughness coefficient used was 0.015 mm, based on the Colebrook-White
formula. A common value for reticulation and distribution mains was used based
on the typically large main size in the network. A value of 0.015 mm is the upper
limit in AS2200 for PVC and PE pipe.

To optimise the network, the maximum head loss experienced in the system at
the ultimate peak day demand is in the order of 7 m/km.

PN16 rated pipe has been used for all trenched mains

Pipe material used for open trenching pipelines is PVC-O PN16 up to and
including DN375 and PVC-M for DN450.

Pipe material used for directionally drilled and thrust bored sections is PE100
PN16

The pipeline connecting the LAP to the Plant has been sized for 37 ML/d to
allow future maximum production of 25 ML/d recycled water from the Plant

The waste line from the Plant to the SWC nominated discharge sewer located
on the southern side of the Fairfield SSTP has been sized to transfer 10 ML/d
waste

The Woodville Rd elevated reservoir has been sized to cater for operational
fluctuations in diurnal demands in the network. Peak hourly demand for the
foundation customers has been used to calculate this value as given in the
Water Supply Code WSA 03 - using a value of 0.8, this gives a volume of 700
kL.

With the Plant operating at 20 ML/d, a supply deficit of 0.44 ML/d exists during
peak day conditions between the production capacity of the Plant and the peak
day demand of the foundation customers. Note that the peak day demand for
the Foundation customers included the ADD for STC. Available network
storage of 6 ML at Camellia and 3 ML at Fairfield is sufficient to meet peak day
conditions for a three consecutive peak day event without the use of potable top
up. During average day conditions, the storage at the two sites would allow for
approximately 15 hours of emergency supply if the Plant was offline. Note:
operational storage requirements are separate to available network storage.
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Overall network storage has been sized accordingly to include both available
and operational storage.

. The treatment plant, network storage and top up arrangements are capable of
supplying consecutive peak day events.

o The reservoir design provides a gross available volume of 6 ML storage at
Camellia and 3 ML at Fairfield. The following have been accounted for in the
design:

. Operational volume for diurnal demand fluctuations, equivalent to 0.8
times foundation customer peak hour demand of the system as a whole
(700 kL)

. Dead volume of 0.25 m at the base of the tanks
* Freeboard of 0.25 m high

o The maximum pressure head in the distribution system is 75 m which occurs at
the Fairfield Pump Station; this pressure head is required to transfer the
recycled water to the system high point at the Woodville Rd elevated reservoir
and to account for friction losses; at average day demand, the network pressure
will not exceed 60 m in the pumped sections between Fairfield Pump Station
and the intersection of Woodville Rd and the Visy off-take in Smithfield

. Pumping station capacity at Fairfield Pump Station has been designed to deliver
an ultimate volume of 28 ML/d using variable speed pumps controlled by the
Woodville Rd reservoir level and system pressure measured at Marubeni

o The pumping station capacity at Camellia Pump Station has been designed to
provide an ultimate peak hour demand of 17 ML/d using variable speed drive
pumps controlled on system pressure

. The use of variable speed drive pumps at Camellia will allow turndown of pump
motors to allow delivery of lower flows than average day demand; if, however,
flows are very low or approaching zero and different to that indicated in the
tender document, consideration will need to be given to installation of a small
pump to maintain pressure during these periods, recirculation of water or
storage of additional flows by a third party during periods of low demand. In this
design, a 50% turndown has been assumed to give 3.4 ML/d minimum flow

Pipeline Routes

Effluent Transfer and LAP Connection

The pipeline transferring effluent from the LAP to the Plant has been designed to
mostly follow nature strips along the sides of existing roads. It will share a trench with

the recycled water distribution pipeline to minimise the excavation.

The pipeline will connect to the LAP at the 600 mm off-take from the LAP incorporated
by SWC. At the Plant, the pipeline will discharge the effluent to a Feed Balance Tank.

The pipe has been sized for a capacity of 37 ML/d of effluent, to allow delivery of the
maximum expansion capacity of the plant, ie 25 ML/d.

Details of the pipeline are provided the table below.
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Details of Effluent Transfer Pipeline

Pipe Size (Nominal, mm) Pipe Material Length (m)
DN525 GRP PN16 400

The effluent transfer pipeline corridor is shown on the map presented in Attachment 1.
Recycled Water Delivery Network
The recycled delivery network is presented in Attachment 1.

. The section of pipeline route from Fairfield Plant to the Smithfield off-take in
Fairfield East is designed to pass through Fairfield Park and follows nature
strips alongside roads either side of the park; this section of pipeline includes
directional drills at Prospect Creek in Fairfield Park, a culvert crossing on
Tangerine Street Fairfield East and under both the LAP and Prospect Creek at
Fairfield East; pipe jacking or thrust boring will be required under Bland Street in
Fairfield East and under The Horsley Drive in Fairfield East

. The pipeline section from the Smithfield off-take to Woodville Road follows the
nature strip on the north side of Tangerine Street in Fairfield East; pipe jacking
or thrust boring will be required under Woodville Road in Fairfield East

. The Woodville Road route was chosen as Alinta owns a 12 inch isolated gas
main running under the road, which will be used to allow easier installation of
the recycled water main along the busy highway; pipe bursting technologies are
to be used and successful trials have been undertaken by Alinta to confirm
suitability. Bridge crossings are required near Springfield Street over the SWC
Prospect Reservoir Transfer Mains and over Duck Creek at Granville Park

. The section of pipeline between Woodville Road (at Elizabeth St) and the
Camellia reservoir has been selected as it mostly follows nature strips,
footpaths and parks; pipe jacking or thrust boring is required at the Clyde
railway crossing, under Parramatta Road Clyde, under Duck Creek near Clyde
Showground, under the railway along Grand Avenue Camellia and under the
roadway at Grand Avenue Camellia; bridge crossing will be required at Duck
Creek on Elizabeth Street Granville

. The routes for the main and associated off-take supplying Foundation and Non-
foundation Customers in Camellia predominantly follows nature strips alongside
the roads in Camellia leading to customer delivery points.

. The Smithfield off-take rising main supplying the Smithfield foundation
customers and Non-foundation Customers has been located in nature strips
alongside roads and beside Prospect Creek; pipe jacking or thrust boring will be
required at the Yennora Railway crossing and under Fairfield Road at the
junction of Dursley Road at Yennora

Note: A route alongside the RailCorp rail network was considered, but was rejected
due to opposition from RailCorp (Refer Attachment 4).

During commissioning of the Plant the section of recycled water pipeline, running from
the Plant to the point where it crosses the LAP, will be used to transfer wastewater
used in the commissioning process to the LAP. For this purpose a cross-connection
between the recycled water pipeline and the LAP will been provided. Valving will be
provided to ensure commissioning water is discharged to the LAP and does not
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proceed further down the recycled water pipeline. Upon completion of commissioning,
the section of recycled water pipeline used will be cleaned and the pipeline isolated
from the LAP.

The approximate lengths of mains for the network are shown in the table below.

Details of Recycled Water Network Mains

Pipe Size (Nominal, mm) Pipe Material Length (m)
DN100 PVC-O PN16 355
DN150 PVC-O PN16 385
DN225 PVC-O PN16 165
DN250 PVC-O PN16 1055
DN300 PVC-O PN16 445
DN375 PVC-O PN16 9700
DN400 PE100 PN10 4870
DN450 PVC-M PN16 2920

USE OF POTABLE WATER
Construction

The use of potable water during construction of the Plant and the distribution network
will be limited.

Commissioning

During commissioning, water will be required for the following:

. Testing of the works (run to waste)
. Testing of mains with pressure testing, swabbing and chlorination of mains
. Testing of pumping stations including pressure and water quality testing and

running the pumping station to waste

. Testing of reservoirs including pressure testing of pipework, water quality
testing, and drop tests of reservoirs themselves

Plant Operation

During Operation, potable water will be required for:

. Laboratory wash-up
. Site area wash down (where recycled water cannot be used)
. Usual domestic purposes — hand washing, sinks, showers, toilets
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System Top-Up Usage

Potable water from SWC will be used to “top-up” the recycled water levels in the
Fairfield, Woodville Rd and Camellia network storage reservoirs during times of
extended peak demands. With the Plant operating at 20 ML/d, a supply deficit of
0.44 ML/d exists during peak day conditions between the production capacity of the
Plant and the peak day demand of the foundation customers. Available network
storage of 6 ML at Camellia and 3 ML at Fairfield is sufficient to meet peak day
conditions for consecutive peak day events without the use of potable top up. During
average day conditions, the storage at the two sites would allow for approximately 15
hours of emergency supply if the Plant was offline. An additional emergency supply
will be provided by the SWC back-up supply at the Foundation customer sites.

As the network expands, the use of potable water (via the top up points at the
reservoirs) can be incorporated to meet any deficit between supply and peak day
demand. With the Plant supplying 20 ML/d, a maximum deficit of 12.6 ML/d between
supply and ultimate peak day demand (32.6 ML/d) is anticipated. It is proposed the
deficit is addressed by being able to deposit top up water to a total volume of 12.3
ML/d across the three reservoirs at Fairfield, Woodville Road and Camellia..

With the Plant expanded to produce 25 ML/d, the maximum deficit is reduced to
7.6 ML/d, resulting in a lower potable top up requirement across the network.

PLANT & FACILITY WASTE MANAGEMENT DURING
ALL PHASES

Plant Waste Management During Commissioning

During the wet commissioning all effluent or potable water that is used will be
discharged at a low rate to the sewer. Temporary and permanent recycle lines will be
utilised during the wet commissioning period to minimise the use of potable water
and/or effluent and to reduce the quantity to be discharged to the sewer.

To prove the Plant, a 30 day proof test will be conducted. The Plant will be operated
normally during this proofing period with the recycled water that is produced returned
to the LAP via a temporary connection downstream of the feed effluent off-take. For a
short period of the proof test the recycled water may be pumped into the network, but
no recycled water will be supplied to the customers. Any recycled water pumped into
the network will be discharged to the sewer via the scour valves. During the proof test
a rigorous sampling and analysis program will be implemented to ensure that the
recycled water meets the SWC requirements and complies with the National
Guidelines for Water Recycling.

Plant Waste Management During Operations

Process wastes from the water recycling process will form the majority of wastes
discharged from the Plant site during Operations. These wastes will be discharged to
sewer in accordance with a trade waste consent. In accordance with SWC'’s Trade
Waste Management Plan for Industrial Customers, AVA will pay a fee only for the
additional load of substances discharged back to the sewer. However, SWC has
advised AVA that regardless of whether any additional load is added, there are limits
to the quality and quantity of trade waste that SWC can accept.
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RO is a physical separation process which produces a purified water stream and a
waste stream containing concentrated contaminants in proportion to the contaminants
in the incoming stream. The smaller the volume of waste, the higher the concentration
of contaminants within it, up to a limit above which reverse osmosis cannot provide
further concentration because of membrane fouling issues.

SWC requested that AVA minimise as much as possible the volume of discharge to
sewer to avoid jeopardising SWC'’s capability to achieve its target overflow levels of a
maximum of 40 overflow events per ten years. AVA has based its design for the
Camellia Plant on the principle of selecting optimum recovery to minimise the
discharge volume to sewer without threatening the life of its membranes or its ability to
cope with varying feed effluent quality. This approach will result in an ammonia
discharge of 116 mg/L to sewer when the incoming ammonia levels are 33 mg/L, as
indicated by the 90%ile concentration. This ammonia concentration exceeds the trade
waste acceptance standard of 100 mg/L.

As discussed under Design, above, ammonia removal by biological processes was not
considered the most viable approach for this project. In order to limit the concentration
of ammonia to sewer to 100 mg/L, AVA has therefore proposed a mechanism
whereby the waste from the RO process, combined with other plant waste streams,
will be diluted with secondary effluent taken directly from the LAP. As the majority of
the nitrogen present in the system is in the form of ammonia, this will also control the
Total Nitrogen levels in the trade waste. All other contaminants in the waste stream
are expected to be well below the relevant acceptance standards.

In order to minimise the volumetric discharge to sewer and the quantity of effluent
removed from the LAP, AVA proposes to dilute the plant wastes only when required
by the ammonia concentration and only with the required volume to meet the trade
waste acceptance standard. The volume of secondary effluent transferred to the
waste pit for dilution will be controlled by an on-line ammonia meter at the waste pit.
By the nature of the RO process, the concentration of ammonia in the plant waste will
be dependant on its concentration in the LAP. When the concentration of ammonia in
the LAP is less than or equal to its 50%ile level of 28 mg/L, no dilution will be required
and 8.2 ML/d will be discharged to sewer at 20 ML/d production. At 90%ile ammonia
concentration in the LAP (33 mg/L) and maximum production (20 ML/d), it is
anticipated that 10.1 ML/d will be sent to sewer.

If wet weather events restrict the permitted discharge to sewer to below that required
to produce 20 ML/d recycled water, the production of the plant can be reduced and
storage plus top-up and/or back-up water used to ensure supply to Foundation
Customers. Note also that SWC has indicated that if wet weather events occur,
effluent from Glenfield STP will not be sent to the LAP and that sufficient secondary
effluent to produce 20 ML/d may not be available.

To produce the Foundation Customers’ average day demand of 11.8 ML/d, only

6.3 ML/d of diluted waste will be produced at 90%ile LAP effluent conditions, and
around 5 ML/d at 50%ile LAP effluent conditions. For this reason, it is unlikely that
restrictions in the waste to sewer will lead to top-up or back-up water being required,
unless the Foundation Customers are consuming significantly greater than their
average demand. Supply to Non-foundation Customers is intended to profit from
excess production when Foundation Customers are using less than peak demand and
as such is not required unless there is sufficient surplus production capacity to permit
it.

For these reasons it is not anticipated that large on-site storage of waste will be
required to cater for sewage discharge restrictions caused by wet weather events.
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As described above, monitoring of ammonia will be carried out on-line in the waste pit
prior to discharge to sewer. Other contaminants in the trade waste stream are
anticipated to be well below their respective acceptance standards. Monitoring for
these contaminants will be determined in conjunction with SWC when AVA and SWC
negotiate a consent to discharge industrial trade wastewater. SWC will use a risk
index to determine the terms of the consent and frequency of ongoing monitoring.

An example of a possible trade waste monitoring program is shown below:

Suspended solids Composite Quarterly
BOD5 Composite Quarterly
Grease Composite Quarterly
Ammonia Composite Quarterly
Nitrogen Composite Quarterly
Phosphorus Composite Quarterly
Aluminium Composite Quarterly
Arsenic Composite Quarterly
Barium Composite Quarterly
Benzene Composite Quarterly
Boron Composite Quarterly
Bromine Composite Quarterly
Cadmium Composite Quarterly
Chlorinated phenolics Composite Quarterly
Chlorine Composite Quarterly
Chromium Composite Quarterly
Cobalt Composite Quarterly
Copper Composite Quarterly
Cyanide Composite Quarterly
Fluoride Composite Quarterly
Formaldehyde Composite Quarterly
General pesticides Composite Quarterly
Herbicides and defoliants Composite Quarterly
Iron Composite Quarterly
Lead Composite Quarterly
Manganese Composite Quarterly
Mercaptans Composite Quarterly
Mercury Composite Quarterly
Molybdenum Composite Quarterly
Nickel Composite Quarterly
Organoarsenic compounds Composite Quarterly
Phosphorus Composite Quarterly
Petroleum hydrocarbons (flammable) Composite Quarterly
Phenolic compounds (non-chlorinated) Composite Quarterly
Polynuclear aromatic hydrocarbons Composite Quarterly
Selenium Composite Quarterly
Silver Composite Quarterly
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Sulphide Composite Quarterly
Sulphite Composite Quarterly
Thiosulphate Composite Quarterly
Tin Composite Quarterly
Uranium Composite Quarterly
Volatile halocarbons Composite Quarterly
Zinc Composite Quarterly

Neutralisation Pit

The revised process will include a neutralisation pit as per the original submission. All
chemical waste from the Plant including UF and RO CIP waste, tank bund drains and
chemical unloading bay drains will be discharged to the neutralisation pit. The
chemical wastes will be recirculated and neutralised by batch dosing of either
sulphuric acid or caustic soda. Once the waste solution has been neutralised, it will
be transferred at a slow rate to the wastewater pit.

Wastewater Pit
The wastewater pit receives UF backwash effluent, neutralised waste and RO

concentrate for subsequent disposal. It also receives intermittent transfers from the
neutralisation pit.

In summary, the Plant process will produce the following residual and waste streams
at the design recycled water production of 20 ML/d. These flows do not include any
required dilution water to meet the trade waste acceptance standards.

Total
Estimated Frequenc estimated Average daily
volume q Y ELLUE] volume
volume
Basket strainer 1.4 L/s Continuous 66.2 ML 181.4 kL
backwash water
UF backwash 1 backwash per 1040 ML 2.95 ML
water 28 minutes
UF chemically- 19/1 kL 1 CEB per 2 17.43 ML 47.75 kL
enhanced days per unit
backwash
residual
Used UF clean- 38.1 kL 1 clean per 21 3.32 ML 9.1 kL
in-place days per unit
solution
RO concentrate 5.0 ML/d Continuous 1829 ML 5.0 ML
Used RO clean- 7.0 kL 1 CIP per 70 0.29 ML 0.8 kL
in-place days per train
solution (acid)
Used RO clean- 7.0 kL 1 CIP per 70 0.29 ML 0.8 kL
in-place days per train
solution
(alkaline)
RO flush water 25 kL 3.5 trains 31.9 ML 87.5 kL
flushed daily
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Wastewater is drained from each UF cell every time a backwash is performed. This
waste has a similar composition to the feed, but with higher TDS (up to 1600 mg/L), 2-
3 mg/L of chloramines and a pH of 6.8 — 7.2.

RO concentrate is continuously discharged from each RO train to the wastewater pit.
This waste has a TDS of up to 3,000 mg/L and a pH of approximately 7.8. Antiscalant
will be present in this stream at concentrations up to 20 mg/L. The RO concentrate will
also have an elevated level of ammonium due to the high ammonia level in the feed
effluent. The combined waste that is pumped from the waste water pit will be
maintained below the trade waste acceptance standard for ammonia by dilution with
secondary treated effluent taken directly from the LAP, as outlined above.

From time to time, neutralised chemical waste will be transferred from the
neutralisation pit at a controlled rate to afford maximum dilution with the other waste
streams. On such occasions, an increase in chloride and sulphate concentrations will
occur for short periods of time. The combined wastewater discharge will have an
average dissolved solid content of 2 g/L. The combined wastewater water is pumped
by one of 2 x 100% wastewater pumps to the nearby sewer connection.

As outlined above, is not anticipated that additional wastewater storage will be
required to manage wastewater discharge to sewer, for the following reasons:

. Restrictions to the Plant’s capacity to discharge to sewer are based around the
sewer’s capacity to handle wet weather events (SWC has targeted no more
than 40 wet weather overflow events in ten years).

o During wet weather events, SWC has indicated that the effluent available in the
LAP may not be sufficient for maximum Plant production (20 ML/d).

. During wet weather periods, AVA can reduce Plant production (to cater for
sewer restrictions and reduced effluent availability) and use network storage
and top-up water to supply Foundation Customers. Non-foundation customers
will not be supplied in instances where sewer or effluent availability restricts
production capability.

. Wastewater discharge of 10.1 ML/d is required only when the ammonia
concentration in the LAP is at its 90%ile value of 33 mg/L and production is
20 ML/d.

Disposal of Out-of-Specification Recycled Water
There may be occasions during the operation of the Plant when the recycled water

quality does not meet the specification detailed in SWC’s RDP. Out of specification
recycled water falls into two categories:

1. Failure to meet the recycled water quality specification as set out in Table 8.1 of
the RDP.
2. A recycled water product failure incident, defined as the failure to meet the

recycled water limits set out in Table 8.2 of the RDP.

In the event that the water quality is out of specification but does not exceed the
critical criteria defining a recycled water product failure incident, AVA will not be
obliged to suspend the supply of recycled water to the customers. However, AVA will
follow pre-determined protocols during and following these events to ensure proper
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management of the event, rapid rectification of the recycled water quality and ongoing
management to prevent reoccurrence of the event. These protocols will cover:

. Key roles and responsibilities;
o Communications between AVA Plant and AVA Networks;
o Communications with SWC, Foundation Customers and any additional

customers, including information regarding contact personnel for daytime hours
and out-of-hours events;

. Ability to supply water to customers (each customer’s requirements in terms of
recycled water quality are likely to be different);

o Troubleshooting and rectification of problems;
. Follow-up of incidents;
o Other.

These protocols will be developed in detail prior to the commencement of the
Operations Phase of the project. AVA will work with each of its customers to
determine the criticality of various recycled water quality parameters and to define
recycled water quality limits for supply of recycled water to each customer.

In the event of a recycled water product failure incident, however, the recycled water
cannot be supplied to the customers and alternative options must be considered to
manage the recycled water until it returns to specification.

In most circumstances as soon as a quality excursion is confirmed, the recycled water
will be immediately diverted to the wastewater pit for discharge to the sewer (with the
concentrate). As this sewer has a limited capacity, the Plant production will
immediately be reduced to the minimum operating rate (1 RO train on-line). This
equates to a combined recycled water and concentrate flow of less than the
concentrate flow alone when the plant is operating at the normal production rate. In
most cases, it will be necessary to continue operating the Plant when recycled water
goes out of specification to allow the problem to be identified and rectified as quickly
as possible. This will minimise the potential period where the Plant is not supplying
recycled water to the network. Provided the quality returns to normal within a few
hours it is likely that the customers will not be impacted as the network capacity will
cater for this downtime.

At this stage it is not considered feasible to continue to operate the Plant at normal
production rates when the quality is out of specification due to the limitation of the
sewer and the difficulties in disposing of the recycled water via alternate options. This
will not prevent AVA considering the alternatives available to manage recycled water
when it does not meet the SWC specifications. These options are discussed briefly
below but would require more detailed investigation during detailed design and then
on-going throughout the operation of the recycled water scheme.
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Alternative Options for Disposal of Out of
Specification Recycled Water

Discharge to irrigation customers

There are several important details that need to be considered if out of specification
recycled water is discharged to irrigator customers. The DEC will need to approve the
use of recycled water at the customers’ sites and often numerous controls are
required. This will depend on the recycled water quality. The table below provides a
comparison of the recycled water specification and the guidelines for using recycled
water for irrigation. One difficulty is that the limits for recycled water quality vary
depending on the soil characteristics of the irrigation site and the application rates.

Irrigated Effluent

NSW Recycled Guideline
Parameter Quality Guideline (BOLD is tighter
(95%ile) mg/L than recycled
water)

Total nitrogen < 10 Depends on soil
concentration at the
site applied.

Nitrate 10 mg/L

Ammonia <1 Not specific Total nitrogen is of

more concern,
although ammonia
should not be too

high.
Total phosphorus <2 10 mg/L
Suspended solids
BOD <2 Not specific Depends on the

organic content in
soil where the
recycled water is

applied.

Boron 2 mg/L Toxic to plants.

Aluminium < 0.1 5 mg/L

Calcium < 10 Not specific

Chromium 0.1 mg/L

Copper 0.2 mg/L

Lead 0.2 mg/L

Manganese < 0.05 0.2 mg/L

Arsenic 0.1 mg/L

Cadmium 0.01 mg/L

Iron < 0.05 1 mg/L

Nickel 0.2 mg/L

Zinc < 0.1 2 mg/L

TDS <75 250 mg/L Safety factor
applied.

Faecal coliforms < 10 < 300 cfu/100mL

Viruses and < 1in 50L Not required

parasites

Turbidity <2 Not specific Low enough not to

cause issues for
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Irrigated Effluent
NSW Recycled Guideline

Parameter Quality Guideline (BOLD is tighter

(95%ile) mg/L than recycled
water)

irrigated systems.

Hardness < 20 Not specific

Sodium 70 mg/L Protect clay based
soil structure.
Measured via SAR in
soil at site where
applied.

Chloride < 20 Not specific

Chlorine > 1 Not specific Free residual

pH 6.5 - 8.5 6.5 - 8.5

Site Monitoring

Site conditions at the different irrigation customer sites would need to be assessed to
determine:

o Organic matter content (maximum loading rate of 40 kg/ha/day recommended)
o Nitrogen (prefered in the form of nitrate for plant uptake)

. Phosphorus

. Depth to groundwater

. Sodium adsorption ratio (SAR) - aim for less than 8.0 when operating

. Available land for irrigation (excluding buffer zones, public zones, waterways,

shallow groundwater zones)

. Water balance to assess loading rates, and determine maximum hydraulic
loading rates

The recycled water quality would then need to be classified as high, intermediate or
low according to its strength, as in the Table below. Out of specification recycled water
from the Plant would likely be classified as low according to this Table.

Parameter )
Low Intermediate
(mg/L)

Total nitrogen < 50 50 - 100 > 100
Total phosphorus <10 10 - 20 > 20
BOD < 40 40 - 1500 > 1500
TDS < 500 500 - 1000 > 1000
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On-site Controls

Numerous on-site controls would need to be considered at the irrigation sites. These
could include:

. Excluding the public from the vicinity during any spraying operation.

Possible requirement for effluent storage..
. Erosion control where sprayed.
. Buffer zones from public access and natural waterways (20 m should be

provided according to the Guidelines for public access, and generally 50 to
100 m is required for natural waterways).

. Preference for trickle or spray irrigation.

. Groundwater minimum maintenance depth of greater than 3 m (that is, where
the groundwater depth is shallower than 3 m, irrigated effluent should not be
applied)

. Operation in association with a soil moisture monitoring system — such as on-

site in-ground probes.

o Zero effluent runoff assumed in design of hydraulic loading and operating
practise.

o Maximum BOD loading rate of 40 kg/ha/day recommended.
Plant-Related Operating Philosophy

As the table above indicates, it is feasible for the recycled water to be used by
irrigation customers if it is out of specification. However, there may be difficulties
associated with contaminating other parts of the network if irrigation customers are still
supplied this recycled water. It would be necessary to consider either a dedicated
system that supplies only irrigator/s or a means to ensure that the system is effectively
flushed prior to resuming supply to all customers. These factors will be considered in
more detail during the planning and detailed design phases of project to determine the
feasibility and cost implications of this option.

If cost-effective from a whole of life perspective, AVA may consider taking effluent
post-UF and pre-RO to maintain some nutrient content. This will be investigated at a
later date.

Discharge to storm water

Discharge to storm water is an option that would be considered only after discussions
with SWC and agreement from both SWC and the DEC. The main risk is that the
recycled water is normally chlorinated to 1 mg/L (or higher). This chlorinated water
would have a negative impact on the receiving waters if it is discharged as storm
water. It may be feasible to provide a bypass to discharge out of specification recycled
water to the Fairfield SSTP (most likely to the discharge point). This would only be
acceptable if the chlorination of the recycled water was stopped and the recycled
water was tested to confirm that there was no chlorine present or if additional
dechlorination facilities were installed to treat the recycled water prior to discharge.

_&A]inta @ veoua

WATER

Camellia RWP Detailed Proposal 24 August 2007 — Tender No: 0310022145 42



AVA

Water Consortium

If successful, AVA would enter into discussions with SWC to further develop this
option.

Removal by tanker

Removal of out of specification recycled water by tanker to an approved facility would
only be considered if the recycled water was affected by a contaminant not normally
present in secondary effluent. In this circumstance the Plant would be shut down and
isolated from both the LAP and the network. Tankers would then be used to drain all
tanks and the contaminated water would be disposed of appropriately (depending on
the nature of the contaminant). This is considered to be an unlikely event in the life of
the recycled water scheme’s operation.

Return to the LAP

It may be feasible for out of specification recycled water to be returned to the LAP. It is
likely that the recycled water would be of significantly better quality than the secondary
effluent in the LAP and it would therefore be acceptable for others that may extract
effluent from the LAP. Providing a means for connection to the LAP may be difficult as
it raises the problem of cross-connection and possible contamination of the recycled
water system with secondary effluent from the LAP. The use of an air gap tank and
other control measures makes this option a highly feasible option for consideration
during the detailed design phase of the project.

Distribution Network Waste Management

For the scour pipe discharges it has been assumed that connection to sewers by
gravity is preferred. Scours at the Plant and along the pipeline will discharge to
sewers proposed by SWC on 28 February 2007. Woodville Rd reservoir will drain to
storage on the Woodville Golf Course and Camellia reservoir will drain to storage on
the Rosehill Gardens Racecourse, as specified by SWC on 28 February 2007. Scour
pipes shall have a single check valve to prevent backflow of sewage to the recycled
water main.

Where there is no sewer in the vicinity of the scour point, a pump out pit shall be
provided, such as at manholes with scour facilities. Pumped out water will be tankered
to an authorised waste management facility.
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RETURNABLE SCHEDULE 6 — CONFORMING DESIGN TECHNICAL SUFFICIENCY TABLES

Proposed Design - Use of Potable Water

Description/Purpose

Sz iz (eg Plant process supply,

Location

iD (egoc:enrittlgg::‘t)lon, Plant doT:Zt:;:;;';ply’ fare (eg P:z:;,t ir::;ervmr
PW1 Operation Top up Water Woodyville Rd Reservoir
PW2 Operation Top up Water Camellia Reservoir
PW3 Operation Top up Water Fairfield Reservoir
PW4  Operation Plant Domestic Supply Plant

4.6 max
4.6 max
3.1 max
~ 0.001 (1kL/day)

Flow Rate Required (ML/d)

Pressure Required (m)

Standard

Conforming Design — Waste Management

Provide a description of the proposed waste management methodology for all waste streams from the Plant, for all phases of the Recycled Water System from construction to

operation, including but not limited to domestic waste, waste activated sludge, brine reject and filter backwash streams

Project Phase Description of Load Concentration Flow Rate
(eg pilot plant if Waste (eg WAS, (kg/d) (% solids) (ML/d)
used, brine reject filter
commissioning, backwash)
operation)
Pilot Plant Operation  Combined Waste ~5 Same as feed ~100 kL/ d
(~ 20 mg/ L
TSS)
Plant Operation UF backwash and RO 393 39 mg/ L TSS 10.1 ML/d
Plant Operation Domestic Sewage <5 Raw Sewage <10 kL/d
(~280 mg/L
TSS)

Waste
Treatment

None

Neutralisation
None

Waste
Storage
Required
(ML)

None

None

Waste
Disposal
Location

Head of
works -
Liverpool
STP

Sewer
Sewer

Meet Trade Waste
Approval Requirements
(ie TSS<600 mg/L)

N/A

AAlinta @ veoua

Camellia RWP Detailed Proposal 24 August 2007 — Tender No: 0310022145

WATER
44



AVA

Water Consortium

Proposed Design Characteristics — Reservoirs

ID

R1
R2

R3

Location Current Site Area Type Full Depth (m) Total Reserve
Land Required (eg Supply available Volume
Zoning (ha) surface, Level Volume (ML)
elevated) (m AHD) (ML)3
Fairfield WWTW TBC Surface 16 6.6 3 2.3
Woodville Road Golf Course Golf Course 0.14 ha Elevated 58.5 3.5 0.7 -
Camellia Race course 0.56 ha Surface 12 6 6 5.3

* potable top-up requirements to be entered into Table 6.5

Note 1:
Note 2:
Note 3:

Total area required for Plant, Reservoir and Pumping Station
Total area required for Reservoir and Pumping Station
Total available volume does not include dead volume or free board

Operating Top-up
Volume Req’d
(ML) (Y/N)*
0.7 Y
0.7 Y
0.7 Y

Proposed Design Characteristics — Pumping Stations

ID

PS2

Note 1:
Note 2:
Note 3:

Location Current Site Area Pump Type Flow Pressure
Land Zoning Required Delivered Delivered
(ha) (ML/d) (m Head)
Fairfield WWTW TBC Booster 28 75
Camellia Race course 0.56 ha” Booster 17 50

Total area required for Plant, Reservoir and Pumping Station
Total area required for Reservoir and Pumping Station

Power Pump
(Installed Control (eg
kW) reservoir
level, HGL)
555 Reservoir
level, System
Pressure
1803 System
Pressure

This is the ultimate capacity of the Camellia Pumping Station. The initial Pumping Station will only have 3 pumps

Pump Unit Pump
Configuratio Centreline
n (Duty/ (m AHD)

Standby
Duty/Assist/ 10
Standby
Duty/Assist/A 6
ssist/
Standby
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Proposed Characteristics — Pipelines

ID Purpose Route Route Nominal Length (m) Construction Material) Easement
(eg, RSTP inlet, sewer Description Alighment (eg Diameter Method (eg Required
connections, distribution, road, (mm) trenching) (Y/N)
potable top-up) footpath,

reserve)

S1 Plant inlet From LAP in Road/ 600 400 Open cut GRP N - Public
Orchard Rd via Nature strip Highway/
North St to WWTW site
Plant site

S2 Plant waste pipeline From Plant SE Nature strip 300 300 Open cut GRP N - WWTW site
across the
WWTW site to
the sewer
discharge point

M1 Plant Outlet Main Fairfield Plant to Road/ Nature 450 1998 Open cut PVC-M N - Public
Smithfield strip/ Park highway
Take-off via
Fairfield Park to
Tangerine
Street

M2 Plant Outlet Main Smithfield take- Road/ Nature 450 878 Open cut PVC-M N - Public
off to Woodville strip/ Park highway
Road along
Tangerine St

M3 Plant Outlet Main Along Woodville  Road 400 1755 Bursting PE N — Public
Road to highway
Woodville Rd
Res

M4 Transfer main to Camellia Along Woodville  Road 400 3177 Bursting PE N - Public
Reservoir Road - highway

Woodyville Res
to Elizabeth St

M5 Transfer main to Camellia Woodville Rd to Road / Nature 375 4054 Open cut PVC-O N - Public

Reservoir Camellia strip highway
Reservoir,
Unwin Street

M6 Transfer main to Camellia Camellia Res to  Road / Nature 375 1184 Open cut PVC-O N - Public

Customers Devon Street strip highway
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Proposed Characteristics — Pipelines

ID Purpose Route Route Nominal Length (m) Construction Material) Easement
(eg, RSTP inlet, sewer Description Alighment (eg Diameter Method (eg Required
connections, distribution, road, (mm) trenching) (Y/N)
potable top-up) footpath,

reserve)

M7 Camellia Customer take -off To STC Road/ Nature 150 353 Open cut PVC-O N - Public

strip highway
M8 Camellia Customer take -off To James Road/ Nature 250 400 Open cut/stitch PVC-O N - Public
Hardie along strip bore highway
Durham St

M9 Camellia Customer take -off To Boral along Road/ Nature 250 816 Open cut/stitch PVC-O N - Public
Thackeray St strip bore highway

M10 Smithfield Customer Take off To Smithfield Road/ Nature 375 4090 Open cut PVC-0O Public highway
via Yennora via strip plus some
Road then along private land

the banks of
Prospect Creek

M11 Smithfield Customer Take-off To Visy Nature Strip 200 162 Open cut PVC-O Y - private Land
M12 Smithfield Customer Take-off To Marubeni Nature Strip 300 1009 Open cut PVC-O Y - private Land
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Proposed Design Characteristics - Valves

ID

SFF

WGC

CR

S1

S2

S3

S4

S5

S6

S7

Location

Fairfield Plant

Woodyville Golf Course, south
west corner

Unwin St, Rosehill, 350 west of
intersection with Shirley St

North St, Fairfield. Halfway
between Orchard St and Wilga
St

Intersection of North St and
Riverview Rd, Fairfield

Fairfield Park, Ch910m

Tangerine St, Fairfield East.
Halfway between Loftus St and
Normanby St

Tangerine St, Fairfield East.
180m west of Mandarin St.

Woodyville Rd, Fairfield East,
Halfway between Roger
Bowman Lane and Fuller Rd

Intersection of Woodville Rd
and Wynyard St, Granville

Value Purpose Valve Type Valve Size (mm) Valve Control (eg Valve Control
(eg control valves, air valves, (eg gate) reservoir level) Setting
section valves, scour valves,

pressure reducing valves,

reflux valves, etc)

Clear water reservoir scour valve Gate 200 Scour discharge, Closed
manual, reservoir
maintenance

Elevated reservoir scour valve Gate 200 Scour discharge, Closed
manual, reservoir
maintenance

Surface reservoir scour valve Gate 200 Scour discharge, Closed
manual, reservoir
maintenance

Pipeline scour valve Gate 100 Scour discharge, Closed
manual, pipeline
maintenance

Pipeline scour valve Gate 150 Scour discharge, Closed
manual, pipeline
maintenance

Pipeline scour valve Gate 150 Scour discharge, Closed
manual, pipeline
maintenance

Pipeline scour valve Gate 150 Scour discharge, Closed
manual, pipeline
maintenance

Pipeline scour valve Gate 200 Scour discharge, Closed
manual, pipeline
maintenance

Pipeline scour valve Gate 200 Scour discharge, Closed
manual, pipeline
maintenance

Pipeline scour valve Gate 200 Scour discharge, Closed

manual, pipeline
maintenance
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Proposed Design Characteristics — Valves

Valve Control (eg
reservoir level)

ID

S8

S9

S10

S11

S12

S13

Al

A2

A3

A4

A5

A6

Location

Intersection of Woodville Rd
and Meadows St, Granville

Elizabeth St, Granville, 76m
west of intersection with
Blaxcell St

Intersection of Wentworth St
and Martha St, Clyde

Devon St, 225m east of
Colguhoun St

Loftus Rd, Yennora, 200m east
of Pine Rd

Fairfield Rd Park, 108m from
Fairfield Rd

Intersection of North St and
Taylor St, Fairfield

Intersection of North St and
Orchard St, Fairfield

Fairfield Park, ~Ch850m

Fairfield Park, ~Ch1,095m

Tangerine St, east side of
Horsley Dr, Fairfield East

Intersection of Woodville Rd
and Lisbon St, Fairfield East

Value Purpose

(eg control valves, air valves,
section valves, scour valves,
pressure reducing valves,
reflux valves, etc)

Pipeline scour valve

Pipeline scour valve

Pipeline scour valve

Pipeline scour valve

Pipeline scour valve

Pipeline scour valve

Pipeline air valve

Pipeline air valve

Pipeline air valve

Pipeline air valve

Pipeline air valve

Pipeline air valve

Valve Type
(eg gate)

Gate

Gate

Gate

Gate

Gate

Gate

Double acting air
valve

Double acting air
valve

Double acting air
valve

Double acting air
valve

Double acting air
valve

Double acting air
valve

Valve Size (mm)

200

200

200

200

200

200

80

80

80

80

80

80

Scour discharge,
manual, pipeline
maintenance

Scour discharge,
manual, pipeline
maintenance

Scour discharge,
manual, pipeline
maintenance

Scour discharge,
manual, pipeline
maintenance

Scour discharge,
manual, pipeline
maintenance

Scour discharge,
manual, pipeline
maintenance
Air pressure
Air pressure
Air pressure
Air pressure

Air pressure

Air pressure

A

Valve Control
Setting

Closed
Closed
Closed
Closed
Closed
Closed

Open
Open
Open
Open
Open

Open
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Proposed Design Characteristics — Valves

ID Location Value Purpose Valve Type Valve Size (mm) Valve Control (eg Valve Control
(eg control valves, air valves, (eg gate) reservoir level) Setting
section valves, scour valves,
pressure reducing valves,
reflux valves, etc)

A7 Intersection of Woodyville Rd Pipeline air valve Double acting air 80 Air pressure Open

and Cleone St, Granville valve

A8 Intersection of Woodville Rd Pipeline air valve Double acting air 80 Air pressure Open

and Elizabeth St, Granville valve

A9 Intersection of Factory St and Pipeline air valve Double acting air 80 Air pressure Open

First St, Granville valve
A10 Intersection of Martha St and Pipeline air valve Double acting air 80 Air pressure Open
Harbord St, Clyde valve

All North end of Deniehy St, Clyde Pipeline air valve Double acting air 80 Air pressure Open

valve
Al12 Crown St, Fairfield East. Pipeline air valve Double acting air 80 Air pressure Open
Halfway between Gordon St valve
and Diprose St

Al13 Intersection of Ellis Pde and Pipeline air valve Double acting air 80 Air pressure Open
Railway St, Yennora valve

Al4 Intersection of Dursley Rd and Pipeline air valve Double acting air 80 Air pressure Open
Pine Rd, Yennora valve

Al5 Fairfield Rd Park, 108m from Pipeline air valve Double acting air 80 Air pressure Open
Fairfield Rd valve

Al6 Intersection of Tangerine St Pipeline air valve Double acting air 80 Air pressure Open

and Normanby St, Fairfield East valve

Al17 Crest of Woodville Rd Pipeline air valve Double acting air 80 Air pressure Open

valve

FX1 Fairfield Pump Station pump Pump isolation Resilient seated gate 300 Manual, maintenance  Open

inlet valve

FX2 Fairfield Pump Station pump Pump isolation Resilient seated gate 300 Manual, maintenance  Open

inlet valve

FX3 Fairfield Pump Station pump Pump isolation Resilient seated gate 300 Manual, maintenance  Open

inlet

valve

A
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Proposed Design Characteristics — Valves

ID

FA1

FA2

FA3

FX4

FX5

FX6

FX7

FX8

FX9

FX10

FX11

FX12

FX13

CX1

Location

Fairfield
inlet

Fairfield
inlet

Fairfield
inlet

Fairfield
outlet

Fairfield
outlet

Fairfield
outlet

Fairfield
outlet

Fairfield
outlet

Fairfield
outlet

Fairfield
outlet

Fairfield
outlet

Fairfield
outlet

Fairfield
outlet ma

Pump Station pump

Pump Station pump

Pump Station pump

Pump Station pump

Pump Station pump

Pump Station pump

Pump Station pump

Pump Station pump

Pump Station pump

Pump Station pump

Pump Station pump

Pump Station pump

Pump Station pump
nifold

Camellia Pump Station pump

inlet

Value Purpose

(eg control valves, air valves,
section valves, scour valves,
pressure reducing valves,

reflux valves, etc)
Air valve

Air valve

Air valve

Non return valve

Non return valve

Non return valve

Pump isolation

Pump isolation

Pump isolation

Isolation valve - delivery

Isolation valve - delivery

Isolation valve - delivery

Isolation valve

Pump isolation

Valve Type
(eg gate)

Double acting air
valve

Double acting air
valve

Double acting air
valve

Swing check valve

Swing check valve

Swing check valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Motorised butterfly
valve with actuator

Motorised butterfly
valve with actuator

Motorised butterfly
valve with actuator

Resilient seated gate
valve

Resilient seated gate
valve

Valve Size (mm)

80

80

80

300

300

300

300

300

300

300

300

300

450

250

Valve Control (eg
reservoir level)

Air pressure

Air pressure

Air pressure

Direction of flow

Direction of flow

Direction of flow

Manual, maintenance

Manual, maintenance

Manual, maintenance

Pump start and stop

Pump start and stop

Pump start and stop

Manual, maintenance

Manual, maintenance

A

Valve Control
Setting

Open
Open
Open
Open
Open
Open
Open
Open
Open
Open
Closed
Closed
Open

Open

Alinta Y veoua

WATER

Camellia RWP Detailed Proposal 24 August 2007 — Tender No: 0310022145

51



AVA

Water Consortium

Proposed Design Characteristics — Valves

ID Location Value Purpose Valve Type Valve Size (mm) Valve Control (eg Valve Control
(eg control valves, air valves, (eg gate) reservoir level) Setting
section valves, scour valves,
pressure reducing valves,
reflux valves, etc)

CX2 Camellia Pump Station pump Pump isolation Resilient seated gate 250 Manual, maintenance  Open

inlet valve

CX3 Camellia Pump Station pump Pump isolation Resilient seated gate 250 Manual, maintenance  Open

inlet valve

CA1l Camellia Pump Station pump Air valve Double acting air 80 Air pressure Open

inlet valve

CA2 Camellia Pump Station pump Air valve Double acting air 80 Air pressure Open

inlet valve

CA3 Camellia Pump Station pump Air valve Double acting air 80 Air pressure Open

inlet valve

CX4 Camellia Pump Station pump Non return valve Swing check valve 200 Direction of flow Open

outlet

CX5 Camellia Pump Station pump Non return valve Swing check valve 200 Direction of flow Open

outlet

CX6 Camellia Pump Station pump Non return valve Swing check valve 200 Direction of flow Open

outlet

CX7 Camellia Pump Station pump Pump isolation Resilient seated gate 200 Manual, maintenance  Open

outlet valve

CX8 Camellia Pump Station pump Pump isolation Resilient seated gate 200 Manual, maintenance  Open

outlet valve
CX9 Camellia Pump Station pump Pump isolation Resilient seated gate 200 Manual, maintenance  Open
outlet valve

CX10 Camellia Pump Station pump Isolation valve - delivery Motorised butterfly 200 Direction of flow Open
outlet valve with actuator

CX11 Camellia Pump Station pump Isolation valve - delivery Motorised butterfly 200 Direction of flow Open
outlet valve with actuator

CX12 Camellia Pump Station pump Isolation valve - delivery Motorised butterfly 200 Direction of flow Open

outlet

valve with actuator

A
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Proposed Design Characteristics — Valves

ID

CX13

X1

X2

X3

X4

X5

X6

X7

X8

X9

X10

X11

X12

X13

Location

Camellia Pump Station pump
outlet manifold

Fairfield Park, Ch1150m. West
bank of Prospect Creek

Fairfield Park, Ch1175m. East
bank of Prospect Creek

Intersection of Tangerine St
and Normanby St, Fairfield East

Intersection of Tangerine St
and Woodville Rd, Fairfield East

Woodyville Golf Course Reservoir

Intersection of Woodville Rd
and Oxford St, Granville

Woodville Rd, South Granville
at Elizabeth St

West bank of Duck Creek,
Granville

East bank of Duck Creek,
Granville

Southern side of Clyde Railway
Crossing

Northern side of Clyde Railway
Crossing

Intersection of Colquhorn St
and Devon St immediately after
STC off-take, Rosehill

Devon St immediately after
Shell off-take

Value Purpose

(eg control valves, air valves,
section valves, scour valves,
pressure reducing valves,
reflux valves, etc)

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Valve Type
(eg gate)

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Valve Size (mm)

300

450

450

450

450

375

375

375

375

375

375

375

375

375

Valve Control (eg
reservoir level)

Manual, maintenance
Manual, maintenance
Manual, maintenance
Manual, maintenance
Manual, maintenance
Reservoir bypass

valve
Reservoir bypass -

manual

Manual, maintenance
Manual, maintenance
Manual, maintenance
Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

A

Valve Control
Setting

Open

Open

Open

Open

Open

Closed

Open

Open

Open

Open

Open

Open

Open

Open
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Proposed Design Characteristics — Valves

ID

X14

X15

X16

X17

X18

X19

X20

X21

X22

X23

X24

X26

X27

X28

Location

Devon St immediately after
Basell off-take

Durham St immediately after
James Hardie off-take

Southern side of Grand Ave
railway crossing

Northern side of Grand Ave
railway crossing

Normanby St

Southern side of Yennora
railway crossing

Northern side of Yennora
railway crossing

Near S13
Prospect Creek bank

immediately after Visy off-take

Marubeni immediately after
take-off

Grand Ave, Monier entrance
Foundation Customer A

Foundation Customer B

Foundation Customer C

Value Purpose

(eg control valves, air valves,
section valves, scour valves,
pressure reducing valves,
reflux valves, etc)

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Valve Type
(eg gate)

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Valve Size (mm)

250

250

150

150

375

375

375

375

375

375

250

300

200

100

Valve Control (eg
reservoir level)

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

End of line

End of line

Manual, maintenance

Manual, maintenance

Manual, maintenance

A

Valve Control
Setting

Open

Open

Open

Open

Open

Open

Open

Open

Open

Closed

Open

Open

Open

Open
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Proposed Design Characteristics - Valves

ID

X29

X30

X31

X32

X33

X34

X35

X36

X37

X38

X39

X40

Location

Foundation Customer D
Foundation Customer E
Foundation Customer E
Foundation Customer G

Monier off-take (non-foundation
customer)

Tanert off-take (non-foundation
customer)

Alcoa off-take (non-foundation
customer)

Tyco off-take (non-foundation
customer)

Dana off-take (non-foundation
customer)

Woodyville off-take (non-
foundation customer)

Fairfield Plant recycled water
line connection to LAP for
testing and commissioning of
the Plant

Fairfield Plant recycled water
line connection to LAP for
testing and commissioning of
the Plant

Value Purpose

(eg control valves, air valves,
section valves, scour valves,
pressure reducing valves,
reflux valves, etc)

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Non-return valve

Valve Type
(eg gate)

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Swing check valve

Valve Size (mm)

100

150

200

300

50

80

100

50

80

100

450

450(TBC)

Valve Control (eg
reservoir level)

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual
(commissioning only)

Direction of flow

Valve Control
Setting

Open

Open

Open

Open

Open

Open

Open

Open

Open

Open

Open during Plant
commissioning

Open during Plant
commissioning
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Proposed Design Characteristics — Valves

ID Location Value Purpose Valve Type Valve Size (mm) Valve Control (eg Valve Control
(eg control valves, air valves, (eg gate) reservoir level) Setting
section valves, scour valves,
pressure reducing valves,
reflux valves, etc)

X41 Fairfield Plant recycled water Isolation valve Resilient seated gate 450(TBC) Manual, maintenance  Open during normal
line connection to LAP for valve operation, closed
testing and commissioning of during
the Plant commissioning

MX1 Customer A meter Isolation valve Resilient seated gate 300 Manual, maintenance  Open

valve

MX2 Customer A meter Isolation valve Resilient seated gate 300 Manual, maintenance  Open

valve

MX3 Customer A meter Isolation valve Resilient seated gate 300 Manual, maintenance  Open

valve

MX4 Customer A meter Isolation valve Resilient seated gate 300 Manual, maintenance Closed

valve

MX5 Customer B meter Isolation valve Resilient seated gate 200 Manual, maintenance  Open

valve

MX6 Customer B meter Isolation valve Resilient seated gate 200 Manual, maintenance  Open

valve

MX7 Customer B meter Isolation valve Resilient seated gate 200 Manual, maintenance  Open

valve

MX8 Customer B meter Isolation valve Resilient seated gate 200 Manual, maintenance Closed

valve

MX9 Customer C meter Isolation valve Resilient seated gate 100 Manual, maintenance  Open

valve

MX10 Customer C meter Isolation valve Resilient seated gate 100 Manual, maintenance  Open

valve

MX11  Customer C meter Isolation valve Resilient seated gate 100 Manual, maintenance  Open

valve

MX12  Customer C meter Isolation valve Resilient seated gate 100 Manual, maintenance Closed

valve

MX13  Customer D meter Isolation valve Resilient seated gate 100 Manual, maintenance  Open

valve

A
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ID Location Value Purpose Valve Type Valve Size (mm) Valve Control (eg Valve Control
(eg control valves, air valves, (eg gate) reservoir level) Setting
section valves, scour valves,
pressure reducing valves,
reflux valves, etc)

MX14  Customer D meter Isolation valve Resilient seated gate 100 Manual, maintenance  Open
valve

MX15 Customer D meter Isolation valve Resilient seated gate 100 Manual, maintenance  Open
valve

MX16 Customer D meter Isolation valve Resilient seated gate 100 Manual, maintenance Closed
valve

MX17  Customer E meter Isolation valve Resilient seated gate 150 Manual, maintenance  Open
valve

MX18 Customer E meter Isolation valve Resilient seated gate 150 Manual, maintenance  Open
valve

MX19 Customer E meter Isolation valve Resilient seated gate 150 Manual, maintenance  Open
valve

MX20  Customer E meter Isolation valve Resilient seated gate 150 Manual, maintenance Closed
valve

MX21  Customer F meter Isolation valve Resilient seated gate 200 Manual, maintenance  Open
valve

MX22  Customer F meter Isolation valve Resilient seated gate 200 Manual, maintenance  Open
valve

MX23  Customer F meter Isolation valve Resilient seated gate 200 Manual, maintenance  Open
valve

MX24  Customer F meter Isolation valve Resilient seated gate 200 Manual, maintenance Closed
valve

MX25  Customer G meter Isolation valve Resilient seated gate 300 Manual, maintenance  Open
valve

MX26  Customer G meter Isolation valve Resilient seated gate 300 Manual, maintenance  Open
valve

MX27  Customer G meter Isolation valve Resilient seated gate 300 Manual, maintenance  Open

valve
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Proposed Design Characteristics — Valves

ID

MX28

RX1

RX2

RX3

RX4

RX5

RX6

RX7

RX8

RX9

RX10

RX11

RX12

RX13

Location

Customer G meter

Woodyville Rd reservoir, recycled
water inlet

Woodyville Rd reservoir, recycled
water inlet

Woodyville Rd reservoir, recycled
water outlet

Woodville Rd reservoir, recycled
water outlet

Woodyville Rd reservoir, recycled
water outlet

Woodville Rd reservoir, drain
line

Woodville Rd reservoir, drain
line

Woodville Rd reservoir, bypass

Woodyville Rd reservoir, drain
from outlet line

Woodyville Rd reservoir, potable
water top-up

Woodyville Rd reservoir, potable
water top-up

Woodyville Rd reservoir, potable
water top-up meter

Woodyville Rd reservoir, potable
water top-up meter

Value Purpose

(eg control valves, air valves,
section valves, scour valves,
pressure reducing valves,
reflux valves, etc)

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Isolation valve

Control valve

Isolation valve

Isolation valve

Isolation valve

Valve Type
(eg gate)

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Motorised butterfly
valve with actuator

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Valve Size (mm)

300

375

375

375

375

375

200

200

375

375

300

300

300

300

Valve Control (eg
reservoir level)

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

SCADA (top-up)

Manual, maintenance

Manual, maintenance

Manual, maintenance

A

Valve Control
Setting

Closed
Open
Open
Open
Open
Open
Closed
Closed
Closed
Closed
Closed - normal
operation
Open
Open

Open
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ID

RX14

RX15

RX16

RX17

RX18

RX19

RX20

RX21

RX22

RX23

RX24

RX25

RX26

RX27

Location

Woodyville Rd reservoir, potable

water top-up meter

Woodyville Rd reservoir, potable

water top-up meter

Camellia reservoir, recycled
water inlet, tank 1

Camellia reservoir, recycled
water inlet, tank 1

Camellia reservoir, recycled
water inlet, tank 2

Camellia reservoir, recycled
water inlet, tank 2

Camellia reservoir, recycled
water outlet, tank 1

Camellia reservoir, recycled
water outlet, tank 1

Camellia reservoir, recycled
water outlet, tank 1

Camellia reservoir, recycled
water outlet drain line, tank 1

Camellia reservoir, recycled
water outlet, tank 2

Camellia reservoir, recycled
water outlet, tank 2

Camellia reservoir, recycled
water outlet, tank 2

Camellia reservoir, recycled
water outlet drain line, tank 2

Value Purpose

(eg control valves, air valves,
section valves, scour valves,

pressure reducing valves,
reflux valves, etc)
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve

Isolation valve

Isolation valve

Valve Type
(eg gate)

Resilient seated gate
valve

Resilient seated gate
valve

Motorised butterfly
valve with actuator

Resilient seated gate
valve

Motorised butterfly
valve with actuator

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Valve Size (mm)

300

300

300

300

300

300

300

300

300

300

300

300

300

300

Valve Control (eg
reservoir level)

Manual, maintenance

Manual, maintenance

Reservoir level

Manual, maintenance

Reservoir level

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

A

Valve Control
Setting

Open
Closed
Open
Open
Open
Open
Open
Open
Open
Closed
Open
Open
Open

Closed
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ID

RX28

RX29

RX30

RX31

RX32

RX33

RX34

RX35

RX36

RX37

RX38

Location

Camellia reservoir, drain line,

tank 1

Camellia reservoir, drain line,

tank 1

Camellia reservoir, drain line,

tank 2

Camellia reservoir, drain line,

tank 2

Camellia reservoir, potable
water top-up

Camellia reservoir, potable
water top-up, tank 1

Camellia reservoir, potable
water top-up, tank 2

Camellia reservoir, potable
water top-up, meter

Camellia reservoir, potable
water top-up, meter

Camellia reservoir, potable
water top-up, meter

Camellia reservoir, potable
water top-up, meter

Value Purpose

(eg control valves, air valves,
section valves, scour valves,

pressure reducing valves,
reflux valves, etc)
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve
Isolation valve

Isolation valve

Isolation valve

Valve Type
(eg gate)

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Motorised butterfly
valve with actuator

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Resilient seated gate
valve

Valve Size (mm)

200

200

200

200

300

200

200

300

300

300

300

Valve Control (eg
reservoir level)

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

SCADA (top-up)

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

Manual, maintenance

AAlinta

Valve Control

Setting

Closed
Closed
Closed
Closed
Closed - normal
operation
Open
Open
Open
Open
Open

Closed
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SITE REQUIREMENTS

Fairfield Plant

The proposed Plant is to be located on a parcel of land adjacent to SWC'’s Fairfield
SSTP. The land requirements are provided in the plan included as Attachment 2.

General Layout

General layout arrangements are provided in Attachment 3 to this Schedule.
These general arrangements include:

1. site layout plan (B0223-C-0001-01)

2. UF plant building layout (B0223-C-0001-02)

3. civil loadings layout (B0223-C-0001-03)

4, chemical storage tank bund details (B0223-C-0001-04)

5. Foundation details (B0223-C-0001-05)

6. Underground piping (B0223-C-0001-06)

Plpsiing

RUWTE Waste Line
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e xcycied Water ipeling, tnest bore
e Recyced Water Fipeiine, pios burst
e Fizcycied Water Fipeling, bridge creashg
s zzycied water Fpeiing, terches

L L5

Woodville Golf Course

The elevated reservoir located at Woodville Golf Course will be situated opposite the
Barbers Rd entrance to the golf course maintenance shed, approximately 360m from
Woodville Rd. The site will be rectangular with dimensions approximately 37 m by
27 m, and allows for both the elevated reservoir and access facilities. Access to the
site will be from Barbers Road. Overflow from the reservoir will flow to the scour
discharge line to the Woodville Golf Course storage facility.
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The site of the elevated reservoir and associated access facilities is shown on the
following aerial map.

Recycled Water Pipeline Laying Method
FiEcycie Water PDEINE. Tencned

ine \!a[ Recycied Water Pipzing, diectanal ol

-
_f | o isolation valve Recyced Watar Pipsing. Trust bane
4

@ Pump out soou Recycied Wiater Fipsine. pips burst

@ Gravtyssour Recycied Watar Pipaling. brioge crossing

Rosehill Racecourse, Camellia

It is proposed to purchase a site to construct a reservoir and pumping station in the
Camellia area.

The proposed reservoir and pumping station at Camellia will be located at a site
currently in the south-west corner of the Rosehill Gardens Racecourse, on Unwin St.
The site extends 115 m along Unwin St, 80 m to the north, and is roughly triangular.
Two 3 ML tanks will be constructed on the site for the surface water storage facility, as
well as a pumping station including parking and access area. If chlorination of the
water at the Camellia reservoirs is found to be necessary in the future, a sodium
hypochlorite dosing facility will be installed at the site. Overflow from the reservoir will
flow to the scour discharge line to the Rosehill Gardens Racecourse storage facility.

Recycled water pipelines transferring water from Fairfield and to Camellia customers
will enter the site from the east along Unwin Street. Potable water will be supplied to

the storage reservoirs for top-up supply from a 300 mm diameter SWC water pipeline
running south of Unwin Street, near Kay Street.

A stormwater culvert currently runs across the surface of the site, and will be relocated
to the north-eastern boundary of the site during construction of the reservoirs and
pumping station.

The site of the Camellia surface reservoir, pump station and associated access
facilities is shown on the following aerial map. Note that the pumping station layout will
change to account for the addition of a fourth pump to supply non-foundation customer
growth.
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PROPONENTS ASSETS

The cost of establishing the recycled water reticulation network will be minimised by
rehabilitating isolated gas mains (by pipebursting) for recycled water service wherever
feasible.

The isolated gas mains are cast iron pipes that were installed during the period when
manufactured/towns gas was reticulated at low pressures. Following the arrival of
natural gas in 1976, new technology was progressively adopted that was better suited
to the efficient distribution of natural gas, including operating at higher pressures. The
cast iron mains were unsuitable for high pressure service and were bypassed by, and
isolated from, the network as the new technology was deployed principally through the
Gold Line project which began in the late 1980s. The isolated mains were generally
left clean and empty however, as cement plugs were inserted in some locations to
stop groundwater that enters the pipes from flowing along them. The isolated mains
remain in the ownership of the Alinta group and have been monitored and managed
with a view to potential use.

The isolated mains that are candidates for insertion for recycled water service have
been surveyed at a number of locations during the process of planning for the current
project. The surveys involved dig-ups and internal video inspections. They confirm that
the mains are mapped correctly and that rehabilitation is viable.

It is proposed that Alinta will utilise their existing isolated gas main assets in Woodville
Rd to allow easier installation of mains along the busy highway. Over the past year
Alinta has internally inspected 1.4 km of the isolated gas main located in Woodville
Rd. In addition to this, Alinta has recently undertaken a successful pipe burst trial with
DN400 PE pipe in Woodville Rd to confirm the suitability of the isolated 12" main for
the proposed installation method.

INTERFACES AND INTERCONNECTIONS
Connections to the LAP

The pipeline transferring effluent from the LAP to the Plant will be connected to the
LAP at the 600 mm off-take nominated by SWC. It has been confirmed by SWC that a
connection and double valving will be provided on the LAP for this purpose.

The recycled water pipeline transferring water from the Plant to customers will be
cross-connected to the LAP to allow discharge of waste potable water used during the
commissioning phase of the Plant. An off-take including isolation valve and blank
flange will be provided by others. The discharge pipework connected to the LAP will
be DN375 size. Upon completion of the commissioning, the cross-connection will be
shut-off and sacrificed.

AVA also intends to install an on-line instrument into the LAP (or in a sample off-take
from the LAP) just upstream of the point where the feed effluent to the Plant is taken.
The installation of this instrument will be done in consultation with SWC. This
instrument is required in this location as it will allow the effluent quality within the LAP
to be measured regardless of whether the Plant is operating. This will be important in
the event of an effluent quality event where the Plant is stopped but it is necessary to
continue to measure the effluent quality in the LAP to determine the point when the
Plant can be re-started.
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Connections to SWC Potable Water Supply

The distribution network will be connected to the existing SWC potable water supply
network to provide the system with top-up and back-up water supplies. The top-up
water supplies will be provided at the Fairfield, Woodville Rd and Camellia reservoirs.
All potable connections will pass through an approved air-gap to prevent back-flow of
recycled water into the potable water system. Potable water top-up requirements are
detailed in the table Fairfield Design - Use of Potable Water.

The Fairfield potable water top—up will be supplied from the Symons Rd and Fairfield
SSTP site mains.

The potable water top-up for the Woodville Road reservoir will be supplied from the
SWC DN375 main located on the southern side of, and parallel to, the SWC Prospect
Reservoir Transfer mains.

Potable water top-up supply for the Camellia reservoirs will be sourced from the SWC
DN300 main to the south of Unwin Street, near Kay Street.

A potable water supply will also be required for the Plant for domestic use only.

In addition, potable water back-up supplies will be provided locally at the customer
sites as an emergency water supply. Back-up water supply, connection points and
associated works will be provided by others.

Connections to SWC Sewerage

Pipeline gravity scours along the distribution network will scour wastewater to SWC
nominated sewers. Scour valves are detailed in table Fairfield Design
Characteristics— Valves.

The Plant will require connection to the sewer in two locations. The first for the
combined process waste stream and the second for domestic waste from the
amenities building.

INSTRUMENTATION AND MEASUREMENT
Instrumentation and Control Methodology

The instrumentation and control methodology should be considered in conjunction
with the PIDs, provided in Appendix 2.

Plant Influent Quality

The influent quality will be monitored on-line as indicated in the table below.

Parameter Measured Purpose for Measuring

Secondary Effluent Various Monitoring and alarm

(within the LAP) (including BOD, TSS and (to warn of contaminants
other organic contaminants) for membrane
protection)

Feed Turbidity Monitor only
PH Monitor only
Conductivity Monitor only
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Process Stream Parameter Measured Purpose for Measuring

Oxidation reduction potential Control of chemical dose,
in conjunction with total
chlorine ensures there is
no risk to membranes

Feed post-strainers Total Chlorine Control of chemical dose
Ammonia Monitor only

Oxidation reduction potential In conjunction with total
chlorine ensures there is
no risk to membranes

pH Control of chemical dose

Feed balance tank outlet Total Chlorine In conjunction with ORP
ensures there is no risk
to membranes

Oxidation reduction potential In conjunction with total
chlorine ensures there is
no risk to membranes

pH Control

Recycled Water Quality

The recycled water quality will be monitored on-line as indicated in the table below.

Process Stream Parameter Measured Purpose for Measuring

Recycled Water Turbidity Monitor, contract need
Process Stream PH Monitor, contract need
Residual Chlorine Monitor, contract need
Conductivity Monitor
Ammonia Monitor, contract need

SCADA/PLC Control System
General Controls and Description

The Plant will be equipped with on-line instrumentation to monitor all areas of the
water recycling treatment and plant status information. Measured variables will be
logged and stored on the PC-based Supervisory Control and Data Acquisition
(SCADA) systems based on the Citect SCADA™ platform. The entire process will be
controlled and monitored from two PC-based Citect SCADA™ nodes. A third Citect
SCADA™ license will be available for use by a third Citect SCADA™ client Notebook
PC for the remote monitoring and operation of the Plant.

The duty standby PC Citect SCADA™ workstations will be installed in the Plant
Control Room comprising of two servers connected via managed switches to a ‘self
healing * fibre optic Ethernet ring running between the control room and the main MCC
switchroom. Please refer the proposed SCADA/PLC Configuration Diagram Drg. No
B0223-E-1100-04 at Attachment 3.

The PLC Control System will closely monitor the process instrumentation and control
system during the plant operation, by raising warnings or shutdown alarms if the
process measurements are outside the normally expected range. This will help
prevent operation of the plant control system outside the recommended limits and
improve safety and the degree of protection from failure or damage to the plant
components. Key process data such as total dissolved solid, turbidity, pH, and flow-

AA]inta @ veoua

WATER

Camellia RWP Detailed Proposal 24 August 2007 — Tender No: 0310022145 66



AVA

Water Consortium

rate, will be captured by the PLC, and made available for logging, display and trending
on the Citect SCADA™. The logged data will be stored in DBF files on the SCADA
system PC. These files will be kept for a pre-determined time, after which that data will
be written over by new data. All logged data will be able to be trended, reviewed and
printed if desired.

Configured alarms will be logged and available for display via the native Citect
SCADA™ alarm logger which will display the alarm and time of alarm. Alarms may
also be configured according to process groups. In alarm paging system will be
incorporated into the SCADA system to alert personnel to any plant failures.

HMI/SCADA Details

The Plant SCADA local PC workstations will be computer based system using Citect
SCADA™ software which will provide detailed control and monitoring functions for the
Water Recycling Plant. The SCADA workstation will allow normal operation or service
and maintenance functions to be performed quickly and easily.

The SCADA workstation will provide the following features:

. Current day and previous day flow totalisers

. Operational information to assist operators in collection of daily plant operating
data

. Ability for operators to adjust plant setpoints within predefined limits

. Real time trends and trend histories of instrument readings for review of plant

operation or trouble shooting

. Alarm indication and configuration where any plant warnings or alarms which
occur are displayed

. Manual initiation of most plant functions
Operator Graphic Displays

Operator Graphic Displays are simplified versions of the Plant P&ID’s (icons
representing process equipment are based on AS 1345). Overview displays serve as
a menu for operator ease. Separate “Group Displays” are used for different sections of
the plant, eg chemical dosing, sludge treatment, plants status, etc. Group displays are
accessed from the Overview displays and include all status and analogue information
available (drive-running, stopped, faulted, valve-opened, closed, modulation, etc).
Operators can control functions (motor auto/manual or start/stop stations, valve
auto/manual and open/close switches etc) via "pop up" windows (usually by double-
clicking on the device you want to control).

Alarm Displays

Alarm monitoring facilities are available for analogue/digital alarm inputs and
calculated variables. While an alarm input will directly initiate an alarm, deviation
alarms and both high and low absolute alarms will be provided for analogue inputs.
The Alarm Paging system uses these configured alarms as a basis to allow operators
to configure which alarms are to be paged.
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Trend Displays

Trend displays are line graphs with time on a linear, continuous horizontal axis and the
trended variable on the vertical axis. The displays feature "Pan" and "Zoom" facilities
for both x and y ranges. Trends are configured with a fixed number of key points for
the operator’s general use and a separate configurable page for the
engineer’s/technician's use. All analogue points are available to the trending system.
Variables can be configured for archival trending. Trend files for variables configured
for archival trending can be stored on backup optical media. The data, stored with
variable name and time/date information, can be uploaded and restored if and when
archived data needs to be viewed. Event logging will be configured for the Water
Recycling Plant. Alarms and faults (including individual drive and valve faults) are
added to an existing event log as they activate and clear (time and date information is
also recorded).

Plant Instrumentation

These will be reviewed during the detailed design to ensure that best value is being
obtained for the project.

General Description
The Plant will be equipped with Endress+Hauser (E+H) instrumentation generally, in

accordance with the Process and Instrumentation Diagrams (Attachment 2) and on
the basis of the following advantages of standardisation of the instrumentation vendor.

o Common look and feel
. Common programming methodology
o Common spares including cross discipline

o Standardised SMART interfaces

. One stop shopping

Instrumentation Selection

Wherever possible instruments and sensors will be of the same E+H model and type

throughout the Plant and selection of instrumentation will be in accordance with the
following procedures as a minimum.

. Instrument accuracy will be suited for the intended purpose

. Instrument scales will be chosen where the normal maximum working point is
approximately 75% full scale. No compressed scales will be used below 100%
full scale

o All instruments shall be capable of withstanding 150% full scale without

deterioration, damage, loss of accuracy or repeatability

. Instruments shall be either loop or externally powered. If external power is
required it shall be 240V DC
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Distribution Network Control System Methodology

An integrated control system will be provided for the Plant and distribution network as
shown on the communication network diagram. Refer to Attachment 3: CNF &
Associates drawing number 07-04-001. One RTU will be provided at the Plant control
for communications to all remote distribution network sites including the Woodville Rd
Reservoir, Camellia pump station and reservoirs, foundation customers and non-
foundation customer sites. A second RTU will be provided at the Plant control for
communications to Alinta’s network control room.

A SCADA System will be provided for operator interface for control, monitoring, alarms
and trending of the Recycled Water Distribution Network. SCADA terminals will be
located in the Plant Control Room. No SCADA terminals or other screen based
operator interface will be provided at the distribution network pump stations,
reservoirs, metering stations or actuated valve stations. The SCADA Server and
SCADA display hardware will be supplied complete with Citect and the Plant SCADA
application by others.

An industrial ethernet network will be provided for data communications around the
Fairfield site while communications to remote sites will be via a telemetry system.
Local hardwired operator controls are provided at pumping stations and reservoirs for
field control of pumps, valves and associated equipment. The SCADA System will be
connected to a dual redundant self healing local area network for PLCs and RTUs
located at the Fairfield site with a telemetry system utilising GMS communications for
all sites remote from Fairfield. The SCADA System will be developed using Citect and
will be provided with “SCADA Reports” and “Web Server” to provide SWC with access
to on-line and off-line process monitoring via a website as per the requirement of 8.9
of the RDP.

The recycled water distribution network, pump stations, reservoir, actuated valve
stations and metering stations will be fully automated and suitable for unsupervised
control and operation of the process on a 24 hour a day, 7 day a week basis. The
pump station, reservoir, actuated valve station and metering station sites will typically
be unmanned and a minimum of operator intervention is required to maintain
distribution network and pump station operation. The control system will be capable of
automatically restarting the distribution network, pump stations, reservoirs, actuated
valve stations and metering stations after any interruption to site power supplies
without operator intervention. All control functions will be implemented in local
programmable controllers (PLCs or RTUs). No control functions will be implemented
in the remote SCADA terminals

All RTUs will be Serck eNet series. All RTUs will be configured for ethernet local
communication and provided with a GMS modem for communication with remote
sites. All RTUs will be provided with power supply and security monitoring similar to
SWC IICATS standard.

To maintain commonality between the Plant and the network, all PLCs will be
Schneider Quantum and where possible instrumentation will be Endress+Hauser.
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The control system will provide the following modes of operation:

Automatic This is the normal operation mode.
Selected from the SCADA System.

Plant operates under automatic sequence from the local
programmable controller (PLC/RTU).

Manual Selected from the SCADA System.
Equipment control by operator from SCADA System.
Field Selected from the SCADA System.
Equipment control by operator from handstation local to
equipment.
Out of Service Selected from the SCADA System.

Equipment not available for operation by automatic sequence
or operator control.

Power availability will be monitored at each pump station, reservoir, actuated valve
station and metering station. A UPS will be provided at each pump station to
maintain supply to the PLC and instruments. All RTUs will be provided with a back up
battery supply. Voltage surge diverters will be provided on all incoming and outgoing
electrical and communication services.

Reservoirs
General

Levels at the storage reservoirs at Woodville Rd and Camellia will be monitored by
ultrasonic level instrument in each reservoir. Further, in each reservoir a high-level
switch will indicate reservoir high level; a high high-level switch will indicate reservoir
Overflow level; a low level switch will indicate reservoir low level; and a low low-level
switch will indicate reservoir 90% empty level. All reservoir level signals will be relayed
to the Fairfield Pumping Station control system via telemetry link.

A reservoir low-level signal will be sent to the Fairfield Pumping Station to notify the
PLC that a reservoir may run empty. A decision will be made by the Plant PLC based
on pre-set values whether to initiate potable water make-up to the reservoir, to
maintain water supply. On Low level being cleared the Plant PLC will be prompted to
close the potable water make-up valve. On level measured via the ultrasonic level
transmitter returning to a normal value, measured against the rate of fill (approximately
40%, Supervisor adjustable parameter), the potable water make-up valve will close
automatically. Potable water top-up facilities will be provided at both Woodville Rd and
Camellia reservoirs, with water able to be delivered into all reservoir compartments via
one actuated valve with Opened/Closed position indication.

Woodville Road Elevated Reservoir

Woodville Rd Reservoir will be provided with an RTU for water quality monitoring,
control of the top up water actuated valve and for communications to the SCADA
System. Woodville Rd storage reservoir levels will be used (at Fairfield Pumping
Station) within the pump control algorithm to start and stop the pumps. In addition,
local hardwired interlocks will stop the Fairfield Pumps on reservoir high high-level.
Pumping will be stopped on high discharge pressure via local software control and/or
hardwired interlocks. This will remove any risk of loss of telemetry signals leading to
reservoir overflow. The pumps will also be stopped should suction side pressure in the
recycled clean water storage fall below the minimum level.
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An electrically actuated Emergency Inlet Control Valve (EICV), arrangement is not to
be installed on the Woodville Rd Reservoir inlet as back flows are required to support
Smithfield when Fairfield pumps are isolated.

A new 415V, 32 A, three-phase power supply to the reservoir switchboard will be
provided. This supply will be connected to an existing overhead low voltage
distribution network.

Camellia Surface Reservoir

Camellia Pump Station and Reservoirs will be controlled by a PLC. On-line water
quality monitoring will also be provided at this site. The optional chemical dosing plant
would also be controlled from this PLC. An RTU will be provided for communications
to the SCADA System.

An electrically actuated EICV arrangement fitted with pneumatic back-up actuation,
will be installed on the Camellia storage reservoir inlet. EICV pneumatic back-up
actuation will be by air supplied from compressed air cylinders. The air supply will
incorporate a low-pressure alarm switch connected to the telemetry system. Each
EICV will be hardwired to the respective storage reservoir high high-level switch to
close on reservoir overflow level. The EICV will be a slow closing type valve, with a
closing time in the range of 5 to 10 minutes to prevent hydraulic surge/water hammer.
Closing time will be determined during detailed design via system hydraulic surge
analysis.

A new high voltage supply to the Camellia pump station will be provided. This supply
will be connected to the existing overhead high voltage distribution network located on
the south side of Unwin Street. The high voltage supply will include a pole top
isolating switch and high voltage underground cable and 11kV/415V substation. Refer
to drawings 07-04-004 and 07-04-005 in Attachment 3.

Pumping Stations
General

All transfer pumps starting and stopping will be interlocked via hardwired control
sequence with the pump discharge actuated isolation valve. The pump will start
against a closed valve, and the valve will open once the pump has started. The valve
will close prior to the pump stopping. Valve opening and closing time will be in the
range of 1 to 5 minutes to prevent hydraulic surge/water hammer. Opening and
closing time will be determined during detailed design via system hydraulic surge
analysis.

Pump starts will be limited to the maximum permissible number of starts per hour, and
minimum time period between pump stopping and restarting, via the software control
system.

Pumps will be controlled from the SCADA system, sited in the Fairfield Plant, via
telemetry link.

Recycled water flow rate and transferred volume will be monitored by an
electromagnetic flow meter on the pumps discharge line.

Each pump will be fitted with suction and discharge manifold pressure transmitters for
pump monitoring, and Low and High alarm pressure switches for pump protection.
Each pump will be further protected via hardwired low flow proximity switch fitted to
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the NRV on each pump discharge. In addition pumps will be monitored for vibration
and temperature on a programmed maintenance basis.

The Recycled Water Transfer Pumps will each be provided with AUTO / MANUAL /
OUT OF SERVICE / FIELD selection at the SCADA. When selected as AUTO the
pumps will be controlled according to the pumping algorithm based on the control
requirements. When selected as MANUAL the pumps will be started and stopped and
controlled manually via SCADA. When selected as FIELD the pumps will be started
and stopped from hand stations located adjacent to each pump. When selected as
OUT OF SERVICE the pump is not available for operation.

In FIELD mode, local operation will be available to allow operation of individual items
of equipment from a hand station located adjacent to them. This mode will permit
operation under direct supervision of an operator for maintenance purposes and when
the PLC system is not available. No automatic sequence is available in this mode. In
this mode the SCADA system will monitor operations but has no control of equipment

Hardwired controls, interlocks and protection measures will continue to operate when
the pumps are selected for SCADA AUTOMATIC or MANUAL control.

Fairfield Pumping Station

The recycled water transfer pumps at Fairfield will be started on Woodville storage
reservoir falling to a refill level. The recycled water transfer pumps at Fairfield will
normally be stopped on distribution network storage reservoir level at Woodville rising
to Full level. The pumps will incorporate an additional software interlock to stop on
High level, should the analogue level value be incorrect or fail for any reason. In
addition, to ensure pressures are maintained when the zone is supplied by a back
feed from Woodville Road Reservoir, a pressure transducer will be sited at Smithfield
in the network linked to the control system. If pressure in the network falls below a
preset level when the pumps are not in operation, then the control system will instruct
the pumps to start up to maintain pressure levels.

Power supply to Fairfield Pump Station site will be connected to the Plant high voltage
supply. A new high voltage supply to the pump station from the high voltage
switchroom at the Plant will be provided. This will include provision of an 11kV indoor
ring main unit (RMU) complete with isolating switches, earthing switches and circuit
breaker for the pump station high voltage supply. The RMU is to be located in the
Plant high voltage switchroom adjacent to the RMUs provided by others for the
treatment plant. The RMU is to be connected by treatment plant RMUs by busbar or
other suitable method. Refer to drawing 07-04-001 and 07-04-002 in Attachment 3.

Camellia Pumping Station

The Camellia transfer pumps will be controlled by a pressure transmitter located at a
critical point in the distribution network, probably located at the most remote customer.
A second pressure transmitter will be installed at the pump station outlet to act as a
back up pressure sensor in case of telemetry communications failure. Pumps will start
on pump discharge pressure falling below a pump start pressure, and stopped on
pressure rising above a pump stop pressure. The design assumes that during normal
operation pumping will be continuous and pump speed and the number of pumps
operating will be varied to maintain a target pressure between the start and stop
pressures. The pumps will also be stopped should suction side pressure in the
Camellia storage system fall below the minimum level. Low low-level instrument
located in the storage tanks will be hardwired to protect the pumps (suction side).
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A new high voltage supply to the pump station will be provided. This supply will be
connected to the existing overhead high voltage distribution network located on the
south side of Unwin Street. The high voltage supply will include a pole top isolating
switch and high voltage underground cable and 11 kV/415 V substation. Refer to
drawings 07-04-004 and 07-04-005 Attachment 3.

Expansion phase booster station

A booster station, located near Marubeni, is proposed for the expanded network to
ensure sufficient delivery pressures in the outlying areas of the larger network. This
booster station will be controlled by pressure sensors located at critical points in the
distribution network, (most likely at the most remote customers), with a suction safety
cut out. A bypass will be provided to the pumps to allow water to bypass the pumps if
pressures are acceptable. Pumps will start on pump discharge pressure falling below
a pump start pressure, and stopped on pressure rising above a pump stop pressure.
The design assumes that during normal operation pumping will be continuous and
pump speed and the number of pumps operating will be varied to maintain a target
pressure between the start and stop pressures. The pumps will also be stopped
should suction side pressure fall below the minimum level.

Additional pressure monitoring may be inserted in the Parramatta/\WWestmead network
and linked to the control system which controls the operation of the Camellia pumps.

Customer Meters

Seven electromagnetic flow meters shall be installed at the foundation customers’
supply points to allow on-line flow measurement. Non-foundation customers’ water
usage will be measured manually using mechanical type flow meters and be
controlled via a remotely controlled actuated inlet valve as well as customer storage
(provided by others). In addition, one Foundation Customer (G) will also be provided
with on-line water quality monitoring.

Each of the six non-foundation customer sites will be provided with an RTU for control
of the actuated valve at these sites.

For the expansion network, it is proposed that electromagnetic flow meters will be
installed to monitor flows into the Wetherill Park/Bonnyrigg, Liverpool and
Parramatta/Westmead zones. These will most likely be monitored via the telemetry
system.

Camellia Chlorine Dosing System

Chlorine dosing will be controlled by the monitoring of the chlorine residual
downstream of the Camellia Storage Reservoir. A sodium hypochlorite dosing system
has been included at the site to allow for boosting of the chlorine residual within the
water downstream of Camellia Pumping Station. In addition, over the period of time
approximately two to three years following construction, there may be potential for
biofilms to develop in the pipe network and additional dosing will help eradicate this
problem.

The design allows for the dosing of sodium hypochlorite to the recycled water transfer
system, on the Camellia reservoir inlet manifold. The dosing system shall be able to
dose the recycled water across the expected recycled water flow rate range.

The chemical dosing plant is to be fully automated and suitable for unsupervised
control and operation of the process on a 24-hour/day, 7-day/week basis. The
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chemical dosing plant and adjacent pumping station sites will typically be unmanned
and the control system shall require a minimum of operator intervention to maintain
plant operation.

The control system shall be capable of automatically restarting the chemical dosing
plant after any interruption to the site power supply without operator intervention.

A programmable controller (PLC) is to be provided for control of the chemical dosing
plant. All control functions will be implemented in the local programmable controller.
No control functions shall be implemented in the remote SCADA terminals.

The chemical dosing plant PLC is to be connected to the pumping station PLC via an
ethernet LAN. The LAN will connect the chemical dosing plant PLC to the remotely
located SCADA system being provided by others for network monitoring, alarms and
supervisory control.

Instrument Calibration

Calibration certificates will be provided for instruments such as magnetic flow meters,
pressure transmitters, pressure switches and the elements for turbidity and pH
elements.

All other instruments, including ultrasonic level transmitters, float level switches,
chlorine residual analysers, pH analysers and turbidity analysers, will require
configuration or calibration on site after installation.

Chlorine residual analysers, pH analysers and turbidity analysers will require regular
calibration and replacement of sensor elements in accordance with the instrument

manufacturer’'s recommendations.

Records will be kept of as commissioned calibration data and on-going records for
regular calibration checks.

On-line Monitoring System
Network
The following network operating parameters will be monitored on-line:

. Water quality monitoring at the outlet of the Woodville Rd Reservoir, Camellia
Reservoir and at Customer G at the end of the Smithfield section.

. Residual chlorine, turbidity and pH will be measured at each water quality
monitoring station.

. Flow meters will be provided at each foundation customer for flow monitoring.
. An RTU will be provided at each flow and/or water quality monitoring station to
collect, average and forward the data to the Plant SCADA System and to

Alinta’s North Parramatta Control Centre.

. On-line water quality data will be collected continuously as an analogue signal
and stored as 15 minute averages in the RTU.
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. On-line flow meter data will be collected continuously as an analogue signal and
stored as 15 minute averages in the RTU in megalitres per day (to three
decimal places).

. On-line totalised flow meter data will be collected as a pulsed signal and stored
in the RTU in megalitres (to three decimal places).

. Once every twenty-four hours the on-line monitoring data stored in each RTU
will be transferred to the Plant SCADA System via a GMS telemetry network.

. This data will be stored in the Plant SCADA System and presented in the daily
report.

. Pressure measurement at the pumping stations and in the Camellia distribution
network and at the Marubeni customer site

Plant

On-line instrumentation is critical for management of effluent quality risk, monitoring
recycled water quality, identifying trends which may provide early warning of any
technical problems and troubleshooting problems within the Plant.

On-line monitoring information is displayed on the SCADA for evaluation by the
Operators, Water Quality Officer and Plant Supervisor. The Operators and Water
Quality Officer will be trained to evaluate trends in on-line readings and to respond
when they indicate process disruptions within the plant.

The table below summarises the on-line instrumentation proposed for the Plant.
Please also see the P&IDs attached to this Schedule.

Parameter Measured I Purpose for Measuring

Multiple parameters Monitoring and alarm for
(including BOD, TSS and mitigation of effluent quality
other organic contaminants)  risk

measured using the s::can

spectrolyser™

Feed

Feed post-strainers

Feed balance tank outlet

UF Filtrate
RO feed

Turbidity

pH

Conductivity

Oxygen reduction potential

Total Chlorine
Ammonia
Total Chlorine

Oxygen reduction potential

pH
pH
Total chlorine

Monitor only
Control of chemical dose
Monitor only

Control of chemical dose, in
conjunction with total
chlorine ensures there is no
risk to membranes

Control of chemical dose
Control of chemical dose

In conjunction with ORP
ensures there is no risk to
membranes

In conjunction with total
chlorine ensures there is no
risk to membranes

Control
Monitor
Control of chemical dose
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Process Stream Parameter Measured Purpose for Measuring

Turbidity Control MF operation
ORP Control
pH Control
Ammonia Monitor
Conductivity Monitor
RO system permeate Conductivity Monitor
RO stage 1 + 1A Conductivity Monitor
permeate
RO stage 2 permeate Conductivity Monitor
RO system concentrate Conductivity Monitor
Cation outlet NH4 Monitor
Degasser outlet Conductivity Monitor
Post-permeate collection Free residual chlorine Monitor
L Turbidity Monitor
pH Monitor
Recycled Water Turbidity Monitor, contract need
PH Monitor, contract need
Residual Chlorine Monitor, contract need
Conductivity Monitor
Ammonia Monitor, contract need
Warn Water Tank Outlet pH Monitor
Conductivity Monitor
Neutralisation pit pH Monitor
ORP Monitor
Wastewater line to sewer NH4 Monitor
Turbidity Monitor
Conductivity Monitor
pH Monitor

Off-line Analysis

The following will be monitored off-line, using the on-site and off-site laboratory
capabilities. This will be centrally managed for the Plant and Network monitoring
required, and directed by the Water Quality Officer.

In addition to the quality monitoring program detailed in the tables below, water
consumption at the non-foundation customer flow meters will be manually captured in
megalitres (to three decimal places). This data will be collected at three monthly
intervals.

Plant Related Routine Monitoring — On-site Laboratory

Recycled water

Alkalinity Composite Weekly
Aluminium Composite Weekly
Ammonia Composite Weekly
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Chloride Composite Weekly
Iron Composite Weekly
Manganese Composite Weekly
Zinc Composite Weekly
Calcium Composite Weekly
pH Online Weekly
Hardness Composite Weekly
TDS Online Weekly
Turbidity Online Weekly
Free residual chlorine Online Weekly
Suspended solids Composite Daily
COD Composite Daily
Total nitrogen Composite Daily
Total phosphorus Composite Daily
Influent

pH Online Weekly
TDS Online Weekly
Turbidity Online Weekly
Free residual chlorine Online Weekly
Suspended solids Composite Daily
COD Composite Daily
Total nitrogen Composite Daily
Total phosphorus Composite Daily
TOC Composite Weekly
Silica Composite Daily
Aluminium Composite Weekly
Ammonia Composite Weekly
Chloride Composite Weekly
Iron Composite Weekly
Manganese Composite Weekly
Sodium Composite Weekly
Zinc Composite Weekly
Calcium Composite Weekly
Nox Composite Weekly
Alkalinity Composite Weekly

Network Related Routine Monitoring — On-site Laboratory

Delivered water - customer A to G

Alkalinity Composite Weekly
Aluminium Composite Weekly
Ammonia Composite Weekly
Chloride Composite Weekly
Iron Composite Weekly
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Manganese Composite Weekly
Zinc Composite Weekly
Calcium Composite Weekly
pH Online Weekly
hardness Composite Weekly
TDS Online Weekly
Turbidity Online Weekly
Free residual chlorine Online Weekly
Suspended solids Composite Weekly
COoD Composite Weekly
Total nitrogen Composite Weekly
Total phosphorus Composite Weekly
Network storages - 3 sites

Suspended solids Composite Monthly
COD Composite Monthly
Total nitrogen Composite Monthly
Total phosphorus Composite Monthly

Plant Related Routine Monitoring — Off-site Laboratory

Recycled Water

Alkalinity Composite Monthly
Aluminium Composite Monthly
Ammonia Composite Monthly
Chloride Composite Monthly

Iron Composite Monthly
Manganese Composite Monthly

Zinc Composite Monthly
Calcium Composite Monthly

pH Online Monthly grab
hardness Composite Monthly

TDS Online Monthly grab
Turbidity Online Monthly grab
Free residual chlorine Online Monthly grab
BOD5 Composite Monthly
Total nitrogen Composite Monthly
Total phosphorus Composite Monthly

E coli Grab Weekly

Total coliforms Grab Monthly
Viruses (suite of 6) Grab Quarterly
Parasites (cryptosporidium

and giardia) Grab Quarterly
EDCs (GCMS scan) Composite Twice yearly
Pharmaceuticals Composite Twice yearly
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PCPs Composite Twice yearly
Pesticides Composite Twice yearly
THMs Grab Twice yearly
Helminths Grab Twice yearly
Influent

Alkalinity Composite Twice yearly
Aluminium Composite Twice yearly
Ammonia Composite Quarterly
Chloride Composite Twice yearly
Iron Composite Twice yearly
Manganese Composite Twice yearly
Zinc Composite Twice yearly
Calcium Composite Twice yearly
pH Online Monthly grab
hardness Composite Twice yearly
TDS Online Monthly grab
TOC Composite Quarterly
Silica Composite Quarterly
Turbidity Online Monthly grab
Free residual chlorine Online Monthly grab
BOD5 Composite Weekly

Total nitrogen Composite Twice yearly
Total phosphorus Composite Twice yearly
E coli Grab Twice yearly
Total coliforms Grab Twice yearly
Viruses (suite of 6) Grab Twice yearly
Parasites (cryptosporidium

and giardia) Grab Twice yearly
EDCs (GCMS scan) Composite Twice yearly
Pharmaceuticals Composite Twice yearly
PCPs Composite Twice yearly
Pesticides Composite Twice yearly
THMs Grab Twice yearly
Helminths Grab Twice yearly
Faecal Coliforms Grab Weekly

Oil and grease Composite Weekly

Network Related Routine Monitoring — Off Site Laboratory

Secondary effluent

Suspended solids Composite Weekly
BOD Composite Weekly
TOC Composite Weekly
Silica Composite Weekly
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Ammonia Composite Weekly

Total Nitrogen Composite Weekly
Total Phosphorus Composite Weekly
Delivered water - customer A to G

Alkalinity Composite Monthly
Aluminium Composite Monthly
Ammonia Composite Monthly
Chloride Composite Monthly

Iron Composite Monthly
Manganese Composite Monthly

Zinc Composite Monthly
Calcium Composite Monthly

pH Online Monthly grab
hardness Composite Monthly

TDS Online Monthly grab
Turbidity Online Monthly grab
Free residual chlorine Online Monthly grab
BOD5 Composite Monthly
Total nitrogen Composite Monthly
Total phosphorus Composite Monthly

E coli Grab Monthly
Total coliforms Grab Monthly
Viruses (suite of 6) Grab Yearly
Parasites (cryptosporidium

and giardia) Grab Yearly

EDCs (GCMS scan) Composite Yearly
Pharmaceuticals Composite Yearly

PCPs Composite Yearly
Pesticides Composite Yearly

THMs Grab Yearly
Helminths Grab Yearly
Network storages - 3 sites

Alkalinity Composite Twice yearly
Aluminium Composite Twice yearly
Ammonia Composite Twice yearly
Chloride Composite Twice yearly
Iron Composite Twice yearly
Manganese Composite Twice yearly
Zinc Composite Twice yearly
Calcium Composite Twice yearly
pH Online Monthly grab
hardness Composite Twice yearly
TDS Online Monthly grab
Turbidity Online Monthly grab
Free residual chlorine Online Monthly grab
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BOD5 Composite Twice yearly
Total nitrogen Composite Twice yearly
Total phosphorus Composite Twice yearly
E coli Grab Twice yearly
Total coliforms Grab Twice yearly

Monitoring of discharge to trade waste will be negotiated as part of the development of
a trade waste discharge consent with SWC. A possible trade waste monitoring regime
is shown below:

Suspended solids Composite Quarterly
BOD5 Composite Quarterly
Grease Composite Quarterly
Ammonia Composite Quarterly
Nitrogen Composite Quarterly
Phosphorus Composite Quarterly
Aluminium Composite Quarterly
Arsenic Composite Quarterly
Barium Composite Quarterly
Benzene Composite Quarterly
Boron Composite Quarterly
Bromine Composite Quarterly
Cadmium Composite Quarterly
Chlorinated phenolics Composite Quarterly
Chlorine Composite Quarterly
Chromium Composite Quarterly
Cobalt Composite Quarterly
Copper Composite Quarterly
Cyanide Composite Quarterly
Fluoride Composite Quarterly
Formaldehyde Composite Quarterly
General pesticides Composite Quarterly
Herbicides and defoliants Composite Quarterly
Iron Composite Quarterly
Lead Composite Quarterly
Manganese Composite Quarterly
Mercaptans Composite Quarterly
Mercury Composite Quarterly
Molybdenum Composite Quarterly
Nickel Composite Quarterly
Organoarsenic Composite Quarterly
compounds

Phosphorus Composite Quarterly
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Petroleum hydrocarbons Composite Quarterly
(flammable)

Phenolic compounds Composite Quarterly
(non-chlorinated)

Polynuclear aromatic Composite Quarterly
hydrocarbons

Selenium Composite Quarterly
Silver Composite Quarterly
Sulphide Composite Quarterly
Sulphite Composite Quarterly
Thiosulphate Composite Quarterly
Tin Composite Quarterly
Uranium Composite Quarterly
Volatile halocarbons Composite Quarterly
Zinc Composite Quarterly

All data and information from off-line analysis will be managed in an on-site remote
Laboratory Information Management System (LIMS), which can also access and
download Excel-based data from on-line instruments. The Water Quality Officer will
centrally manage all data from on-line and off-line analysis, producing required
reports, and notifying trends of issue to the Operations and Network Supervisors, as
well as the System Manager. The Water Quality Officer will also contribute to the
monthly report to SWC on the data aspects. This will include a review of QA/QC data
quality objectives met and sample and data integrity. This can all be linked to the on-
site SCADA system.

Availability of Information to SWC

There are no proposed changes to the reporting process to SWC from the original
submission. This has been included below.

The SCADA System will be developed using Citect and will be provided with “SCADA
Reports” and “Web Server” to provide SWC with access to on-line and off-line process
monitoring via a website as per the requirement of 8.9 of the RDP. While the on line
data will collected and averaged according to the intervals provided in Section 8.9 of
the RDP, a daily update only to the SWC web server will be provided by AVA to
balance.

INFORMATION PROVISION TO SWC
Verification
AVA’s proposed Independent Verifier is Kellogg Brown & Root (KBR). The

Independent Verification Response is provided in a separate document. Please see
Attachment 5.
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ATTACHMENTS

Attachment 1:
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Plant Process Flow Diagram (Veolia Attachment)

Network System Layout Plans

2114294A_2033A_D1A_Section_Plan
2114294A_2033A_D1A_Pipe_1
2114294A_2033A_D1A_Pipe_2
2114294A_2033A_D1A_Pipe_3
2114294A_2033A_D1A_Pipe_4
2114294A_2033A_D1A_Pipe_5
2114294A_2033A_D1A_Pipe_6
2114294A_2033A_D1A_Pipe_7
2114294A_2033A_D1A_Pipe_8
2114294A_2033A_D1A_Pipe_9
2114294A_2033A_D1A_Overview
2114294A_2033A_D1A_WGC_GA

2114294A_2033A_D1A_Camellia_CC

2114294A_2033A_D1A_FRWTP

Attachment 2:

System Section Plan

Recycled Water Pipeline Sheet 1
Recycled Water Pipeline Sheet 2
Recycled Water Pipeline Sheet 3
Recycled Water Pipeline Sheet 4
Recycled Water Pipeline Sheet 5
Recycled Water Pipeline Sheet 6
Recycled Water Pipeline Sheet 7
Recycled Water Pipeline Sheet 8
Recycled Water Pipeline Sheet 9
System Overview

Woodville Road Elevated Reservoir General
Arrangement

Camellia Reservoir and Pumping Station
General Arrangement

Fairfield Plant, Reservoir and Pumping
Station General Arrangement

Fairfield Land Requirements (Veolia Attachment)

Network P&ID’s

2114294A-G01
2114294A-G02

2114294A-G03

2114294A-G04
2114294A-G05

Plant P&ID’s

B0223-P-0000-01
B0223-P-1000-10
B0223-P-2000-10
B0223-P-2100-10
B0223-P-2800-10
B0223-P-3000-10
B0223-P-4000-10
B0223-P-4100-10

Fairfield pumping station P&ID diagram

Fairfield to Woodville Storage Reservoir
Distribution Network P&ID diagram

Camellia Storage Reservoir and Distribution
Network P&ID Diagram

Camellia pumping station P&ID diagram
Hypochlorite Dosing System P&ID Diagram

Process Flow Diagram
Ultrafiltration Feed System
UF System Manifold

UF Cell 1 of 5

UF Blower System

RO Feed Pumps

RO Train - Manifold

RO Units — Train 1 or 8
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B0223-P-4500-10
B0223-P-5000-10
B0223-P-6000-10
B0223-P-7000-10
B0223-P-7100-10
B0223-P-7300-10
B0223-P-7300-11
B0223-P-7400-10
B0223-P-7500-10
B0223-P-7600-10
B0223-P-7700-10
B0223-P-7800-10
B0223-P-7900-10
B0223-P-8000-10
B0223-P-8100-10
B0223-P-9000-10
B0223-P-9000-11
B0223-P-9000-12
B0223-P-9100-10
B0223-P-9200-10

Attachment 3:

Network Other Drawings

2114294A-G06
2114294A-G07

2114294A-G08

2114294A-G09

2114294A-G10

07-04-001

07-04-002

07-04-003

07-04-004

07-04-005

AVA

Water Consortium

Cation Exchange Units

RO Permeate Collection tank
Recycled Water Storage & Pumping
UF CIP System

RO CIP System

Hypochlorite Dosing System
Hypochlorite Dosing System - RO
Ferric Chloride Dosing System
Acid Dosing System

Caustic Dosing System
Antiscalant Dosing System

Citric Acid Dosing System
Bisulphite Dosing System
Neutralisation Pit

Wastewater Pit

Compressed Air System Shtl
Compressed Air System Sht2
Compressed Air System Sht3
Non-Potable Water System
Potable Water System

Woodville Road Elevated Storage Reservoir

Camellia Storage Reservoir and Pumping
Station Site Layout

Camellia Storage Reservoir Plan and
Sections

Fairfield RWTP and Pumping Station Site
Layout

Fairfield RWTP and Pumping Station Pipeline
Long Section

RW Treatment Plant, Transfer Pump Station
and Dist. Network Communications Network
Diagram

Fairfield RW Transfer Pump Station Single
Line Diagram - Scheme D1 Sheet 1 of 2

Fairfield RW Transfer Pump Station Single
Line Diagram — Scheme D1 Sheet 2 of 2

Camellia RW Transfer Pump Station Single
Line Diagram — Scheme D1 Sheet 1 of 2

Camellia RW Transfer Pump Station Single
Line Diagram — Scheme D1 Sheet 2 of 2
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Plant Other Drawings

B0223-C-0001-01
B0223-C-0001-02
B0223-C-0001-03
B0223-C-0001-04
B0223-C-0001-05
B0223-C-0001-06
B0223-E-0001-01
B0223-E-1000-01

B0223-E-1100-04

B0223-E-1200-01

B0223-E-1200-02

B0223-E-1200-03

B0223-E-1200-04

B0223-E-1200-05

Attachment 4:

AVA

Water Consortium

Site Layout Plan

Building Layout

Civil Loadings Layout

Chemical Storage Tanks — Bund Details
Foundation Details

Underground Piping

Electrical Conduit Layout

Electrical Power Distribution Single Line
Diagram

SCADA/PLC Control System - Configuration
Diagram

Typical DOL starter drive below 15 KW
Electrical Schematic Diagram

Typical DOL starter drive 15 KW & above
Electrical Schematic Diagram

Typical VSD starter drive below Electrical
Schematic Diagram

Typical Tank Heater circuit Electrical
Schematic Diagram

Typical 240V AC Electrical Schematic
Diagram

Rail Corp Letter rejecting the proposal for laying the recycled main in the railway

corridor.

Attachment 5

IV report from KBR according to section 7.7.8 of the RDP Tender Document.
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RETURNABLE SCHEDULE 7

ABILITY TO MEET SERVICE
DELIVERY REQUIREMENTS

Ability to Meet Service Technical evidence of robustness, operability,

Delivery Requirements flexibility and maintainability of the proposed
Recycled Water System including treatment plant,
pumping systems, storage and reticulation to deliver
recycled water to meet Sydney Water’s desired
outcomes

RECYCLED WATER SYSTEM CAPACITY

The Camellia Recycled Water system has been designed to meet consecutive peak
day Foundation Customer demand. The distribution network has capacity to supply a
peak demand of 33 ML/d. With a 20 ML/d Recycled Water Treatment Plant the
supply deficit is approximately 0.4 ML/d at Foundation Customer Peak Daily Demand
(PDD), allowing for supply over consecutive peak days with minimum reliance on
potable water top-up.

The off peak capacity in the network design will be used to expand the scheme and
supply 20 ML/d of recycled water. As the scheme expands, priority supply will be
given to the foundation customers by the use of remote telemetered actuated control
valves for each of the non-foundation customers. Potable water top-up totalling 12.3
ML/d is also included across the Fairfield, Woodville Rd and Camellia Reservoirs to
ensure continuity of supply to the foundation customers during consecutive peak day
events, particularly as the scheme is expanded.

The Recycled Water Treatment Plant (Plant) at Fairfield has been designed to deliver
20 ML/d on a daily basis. The annual capacity of the Plant is up to 7,154 ML (based
on the Plant’s design capacity to produce 20 ML/d consistently if required by customer
demand and 98% plant availability).

This Plant capacity has been selected to ensure a highly reliable supply of recycled
water to the seven Foundation Customers. These customers have a peak daily
demand of 21 ML/d. To cater for a periods of consecutive peak day demand the plant
has been designed to almost match the Foundation Customers demand so that they
are not reliant on network storage or potable water top-up to cover these high demand
periods.

9 ML of reservoir storage is to be provided in the network with the storage split
between the Fairfield (3 ML) and Camellia sites (6 ML). Reservoirs will be recharged
following a peak day event using the spare capacity in the Plant over and above
Average Daily Demand (ADD), and/or the SWC top-up water. SWC potable water top-
up will be available at Fairfield (3.1 ML/d) and the Woodville Road and Camellia
reservoir sites. (4.6 ML/d each).

The Fairfield pumping station and outlet main are sized to deliver an ultimate volume
of 28 ML/d. Mains between Woodville Road elevated reservoir and Smithfield demand
centre are designed for a capacity to cater for Smithfield foundation customer Peak
Hourly Demand (PHD) plus a peak day demand allowance for non foundation
customers in the area.
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Woodville Road Reservoir will act as a balancing tank and has limited emergency
storage with a maximum volume of 0.7 ML. Downstream of the tank leading to
Camellia the mains will be sized to cater for the Camellia zone peak day demand.

At Camellia, recycled water is firstly transferred into the storage reservoir (6 ML)
before being transferred into distribution mains via the pumping station. The Camellia
pumping station and distribution mains downstream of the station are sized to deliver
an ultimate volume of 17.5 ML/d. The distribution mains allow for the supply of the
Camellia foundation customers PHD plus a peak day demand allowance for non
foundation customers in the area.The network design allows for a minimum pressure
of 20 m head at the customers’ property boundary.

RECYCLED WATER SYSTEM RELIABILITY
Recycled Water Treatment Plant Reliability
Operating Life and Outage Rates

The Plant has been designed with the following operating life:

. Civil works 50 years

. Mechanical Equipment 15 to 20 years

. Maijor Electrical Equipment 15 to 20 years

. Ultrafiltration (UF) membranes 7 years

. Reverse Osmosis (RO) membranes 5 years

A fully detailed asset renewal and replacement program has been developed to
ensure the on-going operability and reliability of the Plant.

Maintenance of the Plant will be managed with a focus on planned maintenance as
opposed to reactive or breakdown maintenance. This, along with the level of
equipment and process redundancy described below, will ensure that plant outages
will be kept to a minimum. Membrane replacements have the potential to cause a
major plant outage if they are not well planned. The replacements will be planned to
maintain an average membrane life that optimises the cost of capital replacement with
the operational costs associated with the increased power and cleaning costs related
to older membranes. This will mean that it is unlikely that the membranes will be
pushed to the limits of their life as this is not economical due to the increased
operating costs. Therefore the impact of membrane replacements on plant operation
should be minimal as the replacements will be managed in smaller batches as
opposed to a complete membrane change-out.

Robustness, Operability, Flexibility and Maintainability

The Plant will be installed with redundancy in all critical systems including a spare UF
and a spare RO frain. This redundancy will ensure that the Plant can maintain full
output capacity even with a substantial failure and allow time for regular maintenance
and servicing. Reliability is also enhanced through redundancy in ancillary systems
such as; electrical (HV feeders, transformers, switchgear), pumps, chemical dosing
pumps, blowers, control system (PLC/SCADA including UPS), etc.
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The Plant will provide a high degree of automation to minimise the level of operator
attendance. The central control system will continuously monitor the plant and make
appropriate adjustments to ensure optimum performance and quality of supply. When
abnormal situations arise, alarms will be raised and appropriate action will be taken by
the Operator.

Instrumentation and controls will be provided to allow all important plant parameters to
be continuously monitored (please see Schedule 6). All on-line instruments will be
monitored by the Plant SCADA system so that the operators are continuously aware
of the water quality and plant reliability issues.

One of the key instruments included in the Plant design is an on-line analyser that will
be installed in the LAP prior to the Plant off-take. This analyser will monitor critical
parameters such as TSS and BOD in addition to organic contaminants. This
instrument will provide an early warning of poor quality effluent and allow the Plant to
be shut down if necessary to protect the membranes from damaging contaminants.

In addition to the high level of equipment and process redundancy the Plant will be
provided with storages for both feed effluent from the LAP and for recycled water.
These storages will allow the plant to continue to operate during periods where the
feed effluent quality is poor or the quantity available is low. The 3 ML feed storage
tank will provide approximately 2.5 hours of continued plant operation at the design
production of 20 ML/d without the need for any feed from the LAP. At average
customer demand this would extend to almost 5 hours of uninterrupted plant
operation. Recycled water storage at the plant of 3 ML and storage in the network will
provide the opportunity for short term outages for most planned and unplanned
maintenance activities with little or no impact on customer supply. The on site storage
supplemented with network storages provides for up to 24 hours of Plant outage (at
average daily demand) before the supply to customers would be affected.

The plant has been designed to be able to effectively treat the feed effluent to achieve
the recycled water quality when the feed effluent is at the 90%-ile levels specified by
SWC in the RDP document (see Schedule 6). The Plant will be able to handle minor
fluctuations beyond these 90%-ile values for many parameters. This is possible
through the following design features and operational strategies:

. conservative design membrane fluxes,

. the use of standby process trains,

. increasing membrane cleaning frequencies,

. increasing RO feed pump operating pressure,

. utilising feed storage to allow continued plant operation without accepting poor
quality feed,

. or a combination of the above strategies.

There are several other important aspects of the Plant design that provide flexibility
and contribute to the robust nature of the design. These include:

. Turn down — the Plant will be capable of operating at discrete production rates
ranging from one RO train on-line to all eight RO trains on-line (for a limited
duration). This provides the ability to produce from 2.9 ML/d (one train) to 22.9
ML/d (eight trains) of recycled water.
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. Redundancy — as detailed above the plant has significant equipment and
process redundancy.

. Recycling — provision of internal recycling capability for the RO permeate
provides flexibility in operations (this design feature is fully described in
Schedule 6). This will assist in situations where feed effluent is above normal
design limits or where plant performance is reduced. The recycling of a portion
of permeate will ensure that in specification recycled water continues to be
produced during poor feed quality or poor membrane performance events (this
will have an obvious reduction in the plant output capacity).

. Design basis — the selection of the 90%ile feed effluent quality as the plant
design basis ensures that normally the plant will be treating effluent that is of
better quality than it is capable of treating. This will provide a more robust plant
with increased operability and flexibility for 90% of the operations.

o Storages — as noted above the use of both feed effluent and recycled water
storages provides the flexibility to manage poor feed and recycled water quality,
maintenance and other plant issues with minimum impact on the supply of
recycled water to customers.

The Plant has been designed to provide a high level of maintainability. The flexibility
described in the paragraphs above provides ample opportunity for maintenance to be
performed on most equipment with little or no impact on recycled water production and
the delivery of recycled water to customers. In addition to this the following aspects of
the Plant design will further enhance the high level of maintainability:

1. The design of the plant has been thoroughly reviewed by experienced
operations personnel. This review process will continue through the detailed
design and construction phases of the project to ensure that the future
maintenance needs are considered and equipment selection is based on “whole
of life” costs.

2. A 3-dimensional CAD model will be used during the detailed design phase of
the project. This will be used to identify issues associated with operational and
maintenance access.

Membrane Processes — reliability, interchangability and spares availability

One of the key assets associated with the plant are the UF and RO membranes. The
Plant will be designed using state of the art UF and RO membrane technology. The
chosen membrane systems are from proven manufacturers, each with many years of
operating experience.

The Siemens Memcor S10V system has been used for over eight years and Veolia
has built many plants using this system. The Memcor membranes come with a seven-
year pro-rata warranty and, in similar applications this type of membrane has achieved
an operating life of more than eight years. The Memcor membrane is manufactured in
Western Sydney and therefore manufacturer support is local and immediate. Memcor
is a stable company owned by a large multinational, which will ensure that spare parts
are available for the life of the Plant. Component design for the UF membrane system
is based on proven experience from the Kwinana WRP and Kranji WWTP. This
experience will ensure that a robust system is designed using reliable ancillary
systems. Operating experience from the Veolia operated Bendigo WTP, shows that
the Memcor S10V membrane system can be operated with minimum maintenance
and low levels of outages. The Bendigo WTP also shows that pressure decay testing
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and membrane pinning can maintain membrane integrity at a high level over the life of
the UF membranes.

The RO membranes will be standard eight-inch TFC membranes which are well
proven in the water treatment industry. This type of membrane is manufactured by
many suppliers around the world, most of which are interchangeable. For this reason,
replacement membranes will be readily available. Most RO membrane manufacturers
are offering a five-year pro-rata warranty when UF pre-treatment is used. Final
selection of the RO membrane supplier will be made after validation of performance in
the pilot trials.

It should be noted that AVA has assumed an appropriate membrane replacement
profile based on extensive experience with these types of plants. The risks associated
with this membrane replacement profile are assumed by AVA.

Power Supply Reliability

The Plant will be provided with the capability for a diesel generator to be connected to
provide power in the event of long term power outages (greater than 24 hours). This
will ensure that the plant will be able to operate (if required) to supply recycled water
to customers in this situation. The network pumping stations will also be capable of
being powered by portable generators if required.

Generators will be hired as required with service agreements established to ensure
that the generators are available whenever necessary. Annual testing of the plant
under diesel generator power supply will be conducted as part of emergency scenario
training.

It is considered unnecessary to provide installed standby generators for the plant for
several reasons:

High capital cost

High maintenance cost to ensure their reliability

o Availability of “back-up” water for customers
. Availability of “top-up” water for the reservoirs
. Potential that the customers may also be impacted by a local power outage

(stopping their recycled water use)
Spares Availability

Most of the mechanical and electrical equipment associated with the Plant is standard
equipment and is available through local suppliers. In the detailed design phase of the
project critical equipment will be identified and a fully detailed critical spares list will be
developed from this criticality analysis. These critical spares, along with a suite of
standard minor spares, will be kept in stock at the Plant to allow a rapid response to
any critical equipment failure.
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Key equipment Mean Time Before Failure (MTBF) and
Mean Time To Repair (MTTR)

As part of the detailed Asset Management Plan used to manage the maintenance of
the Plant, the MTBF and MTTR of all key equipment will be estimated during the
detailed design phase of the project. This will allow the maintenance strategies to be
tailored to the specific equipment selected in the final design of the plant. These MTBF
and MTTR details will be fine tuned during commissioning and in the early stages of
plant operation. The Maintenance and Asset Management Plans for the Plant provides
further details on the maintenance strategies that will be employed to maximise the
reliability of the Plant.

The Plant is a membrane plant and therefore as noted above the key components of
the process are the ultra-filtration and reverse osmosis membranes. The pro-rata
warranties offered by the membrane suppliers provide an indication of the expected
MTBF (seven years for UF membranes and five years for RO membranes). The close
proximity of the UF membrane suppliers ensures that any UF membrane failures will
be able to be resolved quickly with the assistance from the supplier (Memcor).
Moreover, both UF and RO systems are equipped with an installed standby train.

Distribution Network Reliability

It is assumed the distribution network components will have the following lifespans

. Mechanical equipment and apparatus 20 years
) Pipelines 100 years
. Civil works 50 years

As part of the detailed Asset Management Plan used to manage the maintenance of
the equipment, MTBF and MTTR of all key equipment will be estimated during the
detailed design phase of the project. This will allow the maintenance strategies to be
tailored to the specific equipment selected in the final design of the Network. These
MTBF and MTTR details will be fine tuned during commissioning and in the early
stages of system operation. The Maintenance and Asset Management Plans for the
Network provides further details on the maintenance strategies that will be employed
to maximise the reliability of the Network assets.

Outage of the system with respect to interruption of customer supply is not expected
due to the robust backup supply systems in the form of reservoir storage and SWC
potable water top-up in the design. These backup systems also offer operational
flexibility.

Pumps and motors will be monitored for fatigue (vibration and temperature) and
protected from adverse conditions by monitoring equipment (eg pressure). A standby
pump is available at all sites as a back-up, in case of pump failure.

Other equipment that could be susceptible to failure is the valve actuators. All
actuators will be linked to the SCADA system to notify the operator of failure. Manual
operation will be available if failure occurs.

Failure of mains is not expected due to the relatively low operating pressures. VSDs
are incorporated in the pump operation to limit sudden pressure changes which could
have a negative effect on the network. Repair equipment will be readily available for
the pipelines. Network performance with respect to unaccounted for water including
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leakage will be monitored on a continual basis using the network flow measurement.
Periodic network patrols and leakage surveys of the network will be undertaken.

The proposed key components such as pumps are purchased from recognised and
established local suppliers limiting potential maintenance issues.

RECYCLED WATER QUALITY, QUANTITY & PRESSURE

Recycled water quality will be maintained by the implementation of the following key
aspects:

. Provision of a Plant that has been designed with multiple barriers and on-line
monitoring equipment to ensure recycled water quality

. Designing Plant and Network that is highly reliable, robust and capable of
handling variations in feed quality (as detailed in the section on Plant Reliability
earlier in this schedule)

. Supplying chlorine booster dosing in the network (if required)

o Providing a high level of training to all staff

. Implementing detailed operating procedures for the operation of the Plant and
Network

o Providing a 24/7 call-out provision to manage any Plant and Network issues in a

timely manner

. Implementing an appropriate level of maintenance on the Plant and Network as
detailed in the Maintenance and Asset Management Plans

. Implementing an intensive monitoring program during the operations period for
the Plant and Network

. Providing a NATA accredited laboratory on-site

. Using a NATA accredited laboratory off-site

. Following NATA sampling systems

o High quality data management and integrity assessment
. Engaging a full-time Water Quality Officer

. Adopting a HACCP framework to the entire Scheme

. Centrally managing and resourcing the monitoring program for the Plant and the
Network

. Utilising Veolia and Alinta Head Office technical support personnel

. Making use of central management of on-line data in association with analytical
data
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Monitoring

Recycled water quality will be monitored in the Network with on-line monitoring
(Turbidity, Chlorine residual and pH) downstream of the Plant and outlets from
Woodville and Camellia reservoirs. In addition water quality on-line monitoring is to be
provided at the end of the distribution Network at Smithfield. Manual water quality
monitoring is to be undertaken at all Foundation Customer supply inlets. This Network
monitoring will be managed by the full-time Water Quality Officer in addition to the
monitoring associated with the Plant.

Flow quantities are to be monitored leaving the Fairfield and Camellia Pumping
Stations and on delivery to all customers. Monitoring will be on-line.

Pressure will be monitored on the suction and delivery sides of the pumping. At
Camellia the pump delivery is to be controlled on pressure with a pressure transducer
placed at the end of the network near the inlet to customer E respectively. At Fairfield
the pump delivery will be controlled primarily on the elevated reservoir level. During
peak flow conditions the Fairfield pump additional be controlled on pressure with a
pressure transducer placed at customer G.

The delivery pressure of the recycled water is to be set at a slightly lower level than
that currently experienced in the potable water network. Hence, by such operation it is
proposed the recycled water system will meet the requirements of SWC'’s differential
pressure planning design rule, and thus reduce any potential for back siphonage
between the potable and recycled water systems. In addition potable and recycled
water will be kept separate by the use of air gaps when the potable water network
feeds the recycled network. Different coloured pipelines will be used for the two
networks.

System monitoring is shown on the distribution network P&IDs provided as an
attachment to Schedule 6.

RECYCLED WATER SYSTEM TESTING AND
COMMISSIONING

Testing and commissioning of the distribution network is centred on three key
components: pumping stations, pipelines and reservoirs. Outline testing and
commissioning for each component and the whole distribution network is discussed
below:

Pumping Stations (Fairfield and Camellia)

. Mechanical and electrical equipment factory acceptance tests including panels
and pumps
. Mechanical and electrical equipment site acceptance tests including panels,

pumps and valves
. Pressure testing and Water Quality testing of pipework

. Testing and Commissioning of instrumentation, control and automation
elements including calibration of meters, pressure transducers.

o PLC programming
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Testing of signals to SCADA system and associated programming
Wet testing of the Pumping Station — run to waste

Monitoring of pumps performance (including vibration, noise, delivery and
pressure)

Pipelines

Physical testing of mechanical items including gate valves, air valves, meters,
etc

Mains pressure testing
Mains swabbing and water quality testing
Operation of apparatus

Commissioning of monitoring equipment in the network including pressure
transducer, water quality sampling and meters

Calibration of monitoring equipment
Commissioning of network telemetry

Configuration to PLC and SCADA

Reservoirs (Woodville Road and Camellia)

Physical testing of mechanical items including gate valves, actuators etc
Pipework pressure testing

Pipework swabbing and water quality testing

Storage Reservoir water quality and drop tests

Commissioning of actuated valves (inlets and top-up)

Commissioning of control equipment (level probes)

Commissioning of monitoring equipment at the reservoir including pressure
transducer, water quality sampling and meters

Calibration of monitoring equipment
Commissioning of network telemetry

Configuration to PLC and SCADA
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Network

Configure operation of pumping stations with respect to pump control (Reservoir
level or system pressure)

Ensure mains are disinfected; re-test if required

Pump from Fairfield to Woodville Rd Reservoir to fill the reservoir (flow on to
Camellia isolated)

Gravitate from Woodville Rd Reservoir to Smithfield Customers
Pressure boost at Fairfield pump station based on customer G pressure
Pump to both Woodville Rd Reservoir and Smithfield Customers
Monitor pressure and water quality

Allow water to gravitate from Woodville Rd Reservoir to Camellia following full
commissioning of the Smithfield zone

Fill Camellia Storage Reservoir
Pump to Camellia Customers

Monitor pressure and water quality in the Camellia zone

A detailed testing and commissioning plan will be developed for the approval of SWC.

Recycled Water Treatment Plant

The commissioning of the Plant will be conducted as detailed in the Commissioning
Management Plan. This section summarises the key items of the commissioning
process. Veolia have a high level of experience commissioning membrane plants of
this nature. The personnel that will be involved in the commissioning of the Plant are
detailed in Schedule 8 along with their commissioning experience.

The commissioning process for the Plant will be separated into the following phases:

Construction Verification
All installation integrity activities including pre-electrical energisation testing

Pre-commissioning
Electrical energisation (Power-up) and dry (or no-load) commissioning

(Wet or Load) Commissioning
Including introduction of water, first fill of chemicals, tuning and preliminary
optimising

Proofing Period (Performance Test)
In accordance with the Performance Test Plan
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Construction verification will be carried out by construction subcontractors within their
fixed lump sum contract price. Subcontractors normally provide trade attendance for
pre-commissioning and commissioning. Detail commissioning is the domain of the
individual specialist engineering discipline; outcomes of these specialties are recorded
into Inspection and Test Plans (ITPs). ITPs are then filed by Material Data Register
(MDR), sub-system and package as appropriate.

ITPs form the crux of documentation required for managing, commencing, monitoring,
controlling and completing commissioning. Each phase of commissioning shall be
documented, checked and signed off by the responsible person involved and then
signed off by the Commissioning Manager or his or her representative.

The commissioning activities are summarised in the table below. The responsible
parties for each aspect of the commissioning process are allocated and each
responsible person shall ensure that all of the necessary tools, commissioning spares,
safety equipment, oil, greases, bulk and laboratory chemicals, test kits, sample bottles
and other consumable items are available in advance on site for the pre-
commissioning, commissioning and performance testing phases.

Commissioning Activities

g
- Dry Wet
Construction Energise (no load) (load) Ll L
erification N . Test
Commission Commission
All activities Power up and Bumping, valve  Firstly on In accordance
before power up follow-on stroking & other suitable water if with Performance
including electrical checks activities from effluent not Test Plan to
mechanical prior to dry SCADA/PLC and available, then achieve
alignments, commissioning remote first by on effluent, all performance
piping hydro (no load) tests. Device, then from SCADA/PLC standards.
testing, Package (P&ID) by System and
lubrication fill & then by System. total Plant plus
importantly all field checks
pre power-up followed by plant
electrical tuning.

integrity checks.

During the wet commissioning all effluent or potable water that is used will be
discharged at a low rate to the sewer. Temporary and permanent recycle lines will be
utilised during the wet commissioning period to minimise the use of potable water
and/or effluent. This will also reduce the quantity to be discharged to the sewer.

To prove the Plant a 30 day Performance Test will be conducted. The Plant will be
operated normally during this “proofing period” with the recycled water that is
produced returned to the LAP via a temporary connection downstream of the feed
effluent off-take. For a short period of the Performance Test the recycled water may
be pumped into the network, but no recycled water will be supplied to the customers.
Any recycled water pumped into the network will be discharged to the sewer via the
scour valves. During the Performance Test a rigorous sampling and analysis program
will be implemented to ensure that the recycled water meets the SWC requirements
and complies with the National Guidelines for Water Recycling. Details on the
sampling and testing proposed for the proving period are provided in the Recycled
Water System Monitoring and Reporting section below. The plant will be operated at
full normal operation during this test. Full normal operating production is considered to
be 15 ML/d.

A detailed testing and commissioning plan will be developed for the approval of SWC.
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RECYCLED WATER SYSTEM MONITORING &
REPORTING

Overview

Reliable and accurate monitoring is required to ensure process performance
specifications are met, membrane systems are protected to maximise their life and
that the environment and human health are protected. A range of approaches will be
used to meet the needs of SWC, and the needs of the operator in running the Plant.
On-site and off-site laboratory services will be used, various forms of samples
collected from a range of process streams, analysis conducted for many parameters,
coupled with on-line monitoring, and all in consideration of a minimum 20 percent
QA/QC check system. Both on-site and off-site analysis and sampling will be NATA
accredited.

Plant and Network monitoring will be centrally managed and resourced using the AVA
staff and laboratory services. As such, a central Water Quality Officer will be
responsible for the entire Plant and Network Monitoring Plan, and report to the Plant
and Network Operations Supervisors.

A fully maintained and operational laboratory will be established on-site during the
Plant construction, and will become operational during the commissioning period. The
on-site laboratory will be operated long term by trained staff and use field meters,
spectrophotometer kits, and some physical on-site testing. The on-site laboratory will
be NATA accredited for the parameters tested.

An annual services agreement will be maintained with an external laboratory, NATA
accredited for the tests to be analysed. This contract will be reviewed annually with
regard to price and performance KPIs. The Water Quality Officer will be responsible
for the laboratory contract, ensuring good service and delivery of data is provided.

Sampling will generally be performed by the Water Quality Officer, and trained AVA
operators following NATA accreditation. From time to time, the laboratory contracted
for external analysis may become responsible for sampling under the terms of a
services agreement. Additionally, SWC staff may also come on-site and collect
samples for SWC purposes.

Sampling will be done at least at the following points:

. Secondary effluent (LAP and/or plant inlet)

. Plant outlet (Recycled Water)

. Plant concentrate as trade waste discharge
o Customer connections (seven Foundation Customers)
. Network storages (three in total)

The following Tables detail the proposed monitoring schedules for on-site and off-site
monitoring, conducted during the proving and operating periods. This has been
developed in consideration of the NSW Guidelines for Urban and Residential Use of
Reclaimed Water (May 1993), the National Water Recycling Guidelines (November
2006), and AVA’s proposed adoption of a HACCP framework for the Camellia
Recycled Water Project.
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On-site Laboratory Monitoring during Proving and
Operations

The monitoring associated with the recycled water scheme is detailed fully in the Plant
and Network Operation Management Plans. This section summarises these details.

Process Proving - Monitoring

The monitoring that will be undertaken at the Plant during the process proving period
is detailed in the table below. All analysis will be performed in an external,
independent NATA certified laboratory during the proving period. On-line instruments
will be monitored and calibrated by the AVA Operations Team.

Plant Monitoring — Proving Period

Recycled Water

Alkalinity Composite Daily
Aluminium Composite Daily
Ammonia Composite Daily
Chloride Composite Daily
Iron Composite Daily
Manganese Composite Daily
Zinc Composite Daily
Calcium Composite Daily
pH Online Online
Hardness Composite Daily
TDS Online Online
Turbidity Online Online
Free residual chlorine Online Online
BODs Composite Daily
Total nitrogen Composite Daily
Total phosphorus Composite Daily
E coli Grab Daily
Total coliforms Grab Daily
Viruses (suite of 6) Grab Weekly
Parasites (cryptosporidium and giardia) Grab Weekly
Phage spike event Proving Two events

Trade Waste Concentrate

Suspended solids Composite Daily
BODs Composite Daily
Grease Composite Daily
Ammonia Composite Daily
Nitrogen Composite Daily
Phosphorus Composite Daily
Aluminium Composite Weekly
Arsenic Composite Weekly
Barium Composite Weekly
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Benzene Composite Weekly
Boron Composite Weekly
Bromine Composite Weekly
Cadmium Composite Weekly
Chlorinated phenolics Composite Weekly
Chlorine Composite Weekly
Chromium Composite Weekly
Cobalt Composite Weekly
Copper Composite Weekly
Cyanide Composite Weekly
Fluoride Composite Weekly
Formaldehyde Composite Weekly
General pesticides Composite Weekly
Herbicides and defoliants Composite Weekly
Iron Composite Weekly
Lead Composite Weekly
Manganese Composite Weekly
Mercaptans Composite Weekly
Mercury Composite Weekly
Molybdenum Composite Weekly
Nickel Composite Weekly
Organoarsenic compounds Composite Weekly
Phosphorus Composite Weekly
Petroleum hydrocarbons (flammable) Composite Weekly
Phenolic compounds (non-chlorinated) Composite Weekly
Polynuclear aromatic hydrocarbons Composite Weekly
Selenium Composite Weekly
Silver Composite Weekly
Sulphide Composite Weekly
Sulphite Composite Weekly
Thiosulphate Composite Weekly
Tin Composite Weekly
Uranium Composite Weekly
Volatile halocarbons Composite Weekly
Zinc Composite Weekly
Influent

Suspended solids Composite Daily
BODs Composite Daily
Total nitrogen Composite Daily
Total phosphorus Composite Daily
Total Organic Carbon (TOC) Composite Daily
Silica Composite Daily
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The monitoring in the Network that will be undertaken during the process proving
period is summarised in the table below. Once again all analysis during the proving
period will be undertaken in an external, independent NATA certified laboratory.

Network Monitoring During Proving Period

Analyte

Scours discharged to sewer - 13 scour sites

Suspended solids Composite Commissioning
BODs Composite Commissioning
Grease Composite Commissioning
Ammonia Composite Commissioning
Nitrogen Composite Commissioning
Phosphorus Composite Commissioning
Aluminium Composite Commissioning
Arsenic Composite Commissioning
Barium Composite Commissioning
Benzene Composite Commissioning
Boron Composite Commissioning
Bromine Composite Commissioning
Cadmium Composite Commissioning
Chlorinated phenolics Composite Commissioning
Chlorine Composite Commissioning
Chromium Composite Commissioning
Cobalt Composite Commissioning
Copper Composite Commissioning
Cyanide Composite Commissioning
Fluoride Composite Commissioning
Formaldehyde Composite Commissioning
General pesticides Composite Commissioning
Herbicides and defoliants Composite Commissioning
Iron Composite Commissioning
Lead Composite Commissioning
Manganese Composite Commissioning
Mercaptans Composite Commissioning
Mercury Composite Commissioning
Molybdenum Composite Commissioning
Nickel Composite Commissioning
Organoarsenic compounds Composite Commissioning
Phosphorus Composite Commissioning
Petroleum hydrocarbons (flammable) Composite Commissioning
Phenolic compounds (non-chlorinated) Composite Commissioning
Polynuclear aromatic hydrocarbons Composite Commissioning
Selenium Composite Commissioning
Silver Composite Commissioning
Sulphide Composite Commissioning
Sulphite Composite Commissioning
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Scours discharged to sewer - 13 scour sites

Thiosulphate Composite Commissioning
Tin Composite Commissioning
Uranium Composite Commissioning
Volatile halocarbons Composite Commissioning
Zinc Composite Commissioning

Analyte

Network storages - 3 sites

Alkalinity Composite Twice
Aluminium Composite Twice
Ammonia Composite Twice
Chloride Composite Twice
Iron Composite Twice
Manganese Composite Twice
Zinc Composite Twice
Calcium Composite Twice
pH Online Twice
hardness Composite Twice
TDS Online Twice
Turbidity Online Twice
Free residual chlorine Online Twice
BODs Composite Twice
Total nitrogen Composite Twice
Total phosphorus Composite Twice
E coli Grab Twice
Total coliforms Grab Twice
Viruses (suite of 6) Grab Twice
Parasites (cryptosporidium and giardia) Grab Twice

On-site Laboratory

During normal operations a laboratory will be operational on site. This laboratory will
be NATA certified as soon as possible. Samples will be analysed in this laboratory by
AVA personnel. To validate these results there will be additional samples analysed in
an external, independent NATA accredited laboratory. It has been considered that
prior to the on-site laboratory being NATA accredited no additional validation from
external laboratories will be required.

The monitoring proposed for the on site laboratory during normal operations is
summarised for the Plant and Network in the tables below.

Plant Related Routine Monitoring — On-site Laboratory

Recycled Water
Alkalinity Composite Weekly
Aluminium Composite Weekly
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Ammonia Composite Weekly
Chloride Composite Weekly
Iron Composite Weekly
Manganese Composite Weekly
Zinc Composite Weekly
Calcium Composite Weekly
pH Online Online
Hardness Composite Weekly
TDS Online Weekly
Turbidity Online Weekly
Free residual chlorine Online Weekly
Suspended solids Composite Daily

COD Composite Daily

Total nitrogen Composite Daily

Total phosphorus Composite Daily

Influent

pH Online Online
TDS Online Online
Turbidity Online Online
Free residual chlorine Online Online
Suspended solids Composite Daily

COD Composite Daily

Total nitrogen Composite Daily

Total phosphorus Composite Daily

Total Organic Carbon (TOC) Composite Weekly
Silica Composite Daily

Aluminium Composite Weekly
Ammonia Composite Weekly
Chloride Composite Weekly
Iron Composite Weekly
Manganese Composite Weekly
Sodium Composite Weekly
Zinc Composite Weekly
Calcium Composite Weekly
NOx Composite Weekly
Alkalinity Composite Weekly

Network Related Routine Monitoring — On-site Laboratory

Analyte

Delivered water - customer A to G

Alkalinity Composite Weekly
Aluminium Composite Weekly
Ammonia Composite Weekly
Chloride Composite Weekly
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Delivered water - customer A to G

Iron Composite Weekly
Manganese Composite Weekly
Zinc Composite Weekly
Calcium Composite Weekly
pH (1 customer site) Online Online
hardness Composite Weekly
TDS (1 customer site) Online Online
Turbidity (1 customer site) Online Online
Free residual chlorine (1 customer site) Online Online
Suspended solids Composite Weekly
CoD Composite Weekly
Total nitrogen Composite Weekly
Total phosphorus Composite Weekly
Network storages - 3 sites

pH Online Online
Free residual chlorine Online Online
Suspended solids Composite Monthly
COD Composite Monthly
Total nitrogen Composite Monthly
Total phosphorus Composite Monthly

Off-site Laboratory Monitoring during Normal
Operations

In addition to the monitoring performed at the on-site laboratory a monitoring regime
will be undertaken at an external, independent NATA certified laboratory. This is
detailed in the tables below.

Plant Related Routine Monitoring — External Laboratory

Recycled Water

Alkalinity Composite Monthly
Aluminium Composite Monthly
Ammonia Composite Monthly
Chloride Composite Monthly
Iron Composite Monthly
Manganese Composite Monthly
Zinc Composite Monthly
Calcium Composite Monthly
pH Online Monthly grab
Hardness Composite Monthly
TDS Online Monthly grab
Turbidity Online Monthly grab
Free residual chlorine Online Monthly grab
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BODs Composite Monthly
Total nitrogen Composite Monthly
Total phosphorus Composite Monthly

E coli Grab Monthly
Total coliforms Grab Monthly
Viruses (suite of 6) Grab Quarterly
Parasites (cryptosporidium and giardia) Grab Quarterly
EDCs (GCMS scan) Composite Twice yearly
Pharmaceuticals Composite Twice yearly
PCPs Composite Twice yearly
Pesticides Composite Twice yearly
THMs Grab Twice yearly
Helminths Grab Twice yearly
Influent

Alkalinity Composite Twice yearly
Aluminium Composite Twice yearly
Ammonia Composite Quarterly
Chloride Composite Twice yearly
Iron Composite Twice yearly
Manganese Composite Twice yearly
Zinc Composite Twice yearly
Calcium Composite Twice yearly
pH Online Monthly
Hardness Composite Twice yearly
TDS Composite Twice yearly
Total Organic Carbon (TOC) Composite Quarterly
Silica Composite Quarterly
Turbidity Composite Twice yearly
Free residual chlorine Grab Twice yearly
BODs Composite Twice yearly
Total nitrogen Composite Twice yearly
Total phosphorus Composite Twice yearly
E coli Grab Twice yearly
Total coliforms Grab Twice yearly
Viruses (suite of 6) Grab Twice yearly
Parasites (cryptosporidium and giardia) Grab Twice yearly
EDCs (GCMS scan) Composite Twice yearly
Pharmaceuticals Composite Twice yearly
PCPs Composite Twice yearly
Pesticides Composite Twice yearly
THMs Grab Twice yearly
Helminths Grab Twice yearly
Faecal Coliforms Grab Weekly
Oil & Grease Composite Weekly
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Trade Waste Concentrate

Suspended solids Composite Quarterly
BODs Composite Quarterly
Grease Composite Quarterly
Ammonia Composite Quarterly
Nitrogen Composite Quarterly
Phosphorus Composite Quarterly
Aluminium Composite Quarterly
Arsenic Composite Quarterly
Barium Composite Quarterly
Benzene Composite Quarterly
Boron Composite Quarterly
Bromine Composite Quarterly
Cadmium Composite Quarterly
Chlorinated phenolics Composite Quarterly
Chlorine Composite Quarterly
Chromium Composite Quarterly
Cobalt Composite Quarterly
Copper Composite Quarterly
Cyanide Composite Quarterly
Fluoride Composite Quarterly
Formaldehyde Composite Quarterly
General pesticides Composite Quarterly
Herbicides and defoliants Composite Quarterly
Iron Composite Quarterly
Lead Composite Quarterly
Manganese Composite Quarterly
Mercaptans Composite Quarterly
Mercury Composite Quarterly
Molybdenum Composite Quarterly
Nickel Composite Quarterly
Organoarsenic compounds Composite Quarterly
Phosphorus Composite Quarterly
Petroleum hydrocarbons (flammable) Composite Quarterly
Phenolic compounds (non-chlorinated) Composite Quarterly
Polynuclear aromatic hydrocarbons Composite Quarterly
Selenium Composite Quarterly
Silver Composite Quarterly
Sulphide Composite Quarterly
Sulphite Composite Quarterly
Thiosulphate Composite Quarterly
Tin Composite Quarterly
Uranium Composite Quarterly
Volatile halocarbons Composite Quarterly
Zinc Composite Quarterly
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Network Related Routine Monitoring — External Laboratory

Delivered water - customer A to G

Alkalinity Composite Monthly
Aluminium Composite Monthly
Ammonia Composite Monthly
Chloride Composite Monthly
Iron Composite Monthly
Manganese Composite Monthly
Zinc Composite Monthly
Calcium Composite Monthly
pH Composite Monthly grab
Hardness Composite Monthly
TDS Composite Monthly grab
Turbidity Composite Monthly grab
Free residual chlorine Grab Monthly grab
BODs Composite Monthly
Total nitrogen Composite Monthly
Total phosphorus Composite Monthly

E coli Grab Monthly
Total coliforms Grab Monthly
Viruses (suite of 6) Grab Yearly
Parasites (cryptosporidium and giardia) Grab Yearly
EDCs (GCMS scan) Composite Yearly
Pharmaceuticals Composite Yearly
PCPs Composite Yearly
Pesticides Composite Yearly
THMs Grab Yearly
Helminths Grab Yearly
Network storages - 3 sites

Alkalinity Composite Twice yearly
Aluminium Composite Twice yearly
Ammonia Composite Twice yearly
Chloride Composite Twice yearly
Iron Composite Twice yearly
Manganese Composite Twice yearly
Zinc Composite Twice yearly
Calcium Composite Twice yearly
pH Composite Monthly grab
hardness Composite Twice yearly
TDS Composite Monthly grab
Turbidity Composite Monthly grab
Free residual chlorine Grab Monthly grab
BOD5 Composite Twice yearly
Total nitrogen Composite Twice yearly
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Total phosphorus Composite Twice yearly
E coli Grab Twice yearly
Total coliforms Grab Twice yearly

Scours Discharge to Sewer

Suspended solids Composite When occur
BODs Composite When occur
Grease Composite When occur
Ammonia Composite When occur
Nitrogen Composite When occur
Phosphorus Composite When occur
Aluminium Composite When occur
Arsenic Composite When occur
Barium Composite When occur
Benzene Composite When occur
Boron Composite When occur
Bromine Composite When occur
Cadmium Composite When occur
Chlorinated phenolics Composite When occur
Chlorine Composite When occur
Chromium Composite When occur
Cobalt Composite When occur
Copper Composite When occur
Cyanide Composite When occur
Fluoride Composite When occur
Formaldehyde Composite When occur
General pesticides Composite When occur
Herbicides and defoliants Composite When occur
Iron Composite When occur
Lead Composite When occur
Manganese Composite When occur
Mercaptans Composite When occur
Mercury Composite When occur
Molybdenum Composite When occur
Nickel Composite When occur
Organoarsenic compounds Composite When occur
Phosphorus Composite When occur
Petroleum hydrocarbons (flammable) Composite When occur
Phenolic compounds (non-chlorinated) Composite When occur
Polynuclear aromatic hydrocarbons Composite When occur
Selenium Composite When occur
Silver Composite When occur
Sulphide Composite When occur
Sulphite Composite When occur
Thiosulphate Composite When occur
Tin Composite When occur
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Uranium Composite When occur
Volatile halocarbons Composite When occur
Zinc Composite When occur

Data Reporting to SWC

Process data is collected through on-line monitoring, in-house laboratory testing,
external laboratory testing and process logs. The integrity of the information
measured, calculated or observed is ensured through:

. Calibration of on-line instrumentation at pre-determined intervals. These
calibrations are carried out by trained staff according to documented and
approved methods or are carried out by qualified and approved subcontractors.

. Pre-determined sampling regimes which are designed to represent the
characteristics of the process as well as possible by:

. Taking composite samples where appropriate

. Conducting a 6-day rolling sampling program for weekly testing to avoid
measuring recurring characteristics which occur on a given day of the
week (for example compounds due to trade waste discharges to sewer
which may be subject to a manufacturing site’s production program)

and/or
. Conducting sampling over three days and taking the geometric mean of
the results
. Training of staff to carry out internal laboratory testing according to documented

and approved methods. Placement of a Water Quality Officer on-site to
coordinate and manage all sampling and analysis in the on-site and off-site
laboratory

o Ensuring that the external laboratories used are NATA-accredited for the tests
carried out or where a NATA-accredited laboratory is not available, that the
laboratory has provided evidence of using proper laboratory methods

o Central management of water quality monitoring (on-site, off-site, on-line) at the
Plant site

. A well-designed operator log system which is used with discipline

. Laboratory quality control and quality assurance as outlined in Chapter 4 of the

Plant Operations Management Plan. Laboratory, Sampling, Analysis
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Veolia is currently coordinating an Australia-wide project to establish an operations
database to manage all process data. This database will represent a significant
improvement in data integrity by:

. Providing a single location for the storage of all operational data

o Providing a tangible improvement over Microsoft Excel-based data storage and
manipulation which relies on the accuracy of a large number of formulae which
are often easily accessible and modifiable at the user interface

. Prompting data-entry personnel if they attempt to enter out-of-range data and
automatically generating an incident report if out-of-range data is entered

. Eliminating multiple-handling of data, and
. Avoiding miss-reporting of data by using the database itself to generate reports

The proposed design of the operations database is based on that developed by United
Water, Veolia’s wholly-owned subsidiary. United Water has a 15.5-year contract with
the South Australian Government and SA Water to manage, maintain and operate the
city’s water and wastewater assets. This includes six water treatment plants, five
wastewater treatment plants, over 453,000 service connections, 9,900 km of water
mains and 7,000km of wastewater mains. United Water has successfully built and
managed its operations database to handle process data from all 11 of its plants in
Adelaide and Veolia will build on this success to roll-out an operations database to all
of its Australian operations sites.

All process and other data will be made available to SWC upon request. This will be
managed in accordance with a site laboratory management system to record sample
receipt, data entry, result outcome. In addition, recycled water quality will be
statistically interrogated and reported in accordance with the SWC specified criteria,
and reported in the monthly report. The Water Quality Officer will be the custodian of
the laboratory management system, and all data reporting. The System Manager or
Operations Supervisor will cross-sign all released data reports.

On-line instrument data will also be managed by the Water Quality Officer. This will
also be data reviewed and statistically alarmed to show outlier data points.

Any recycled water quality incidents or effluent quality events will be formally reported
within 24 hours to SWC of the analysis being performed and the result obtained. This
will trigger an incident report investigating the cause and rectification measures
implemented. The Water Quality Officer will inform the Operations Supervisor of any
such events promptly. This will be reported to SWC according to the Incident
Reporting System.

An “early warning” system will be proposed by AVA to keep both SWC and customers
informed of any potential threats to recycled water quality or quantity. This system will
be developed in consultation with SWC and the recycled water customers and it will
become a part of the communication protocols in addition to being reported in the
monthly report.

All data will be maintained in the Plant SCADA and IT systems at the site. Laboratory
data management will be in accordance with the NATA accreditation to be held for the
site.
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AVA will develop, in consultation with SWC, a fully detailed monthly client report that
describes all aspects of the Recycled Water Scheme’s performance. A similar report
will also be made available to all customers (pending agreement by SWC).

The monthly report will cover as a minimum:
(a) the daily and monthly aggregate of Recycled Water manufactured at the Plant;

(b)  areview of the performance of the O&M Services and compliance with the
performance requirements;

(c) any issues associated with the provision of the O&M Services along with
strategies implemented or proposed to overcome issues;

(d)  details of safety-related issues, including lost-time injury records;
(e) industrial relations issues affecting, or which may affect, the O&M Services;

()] details of quality assurance activities during the month including a summary of
all calibration activities related to payment or environmental compliance;

(g) asummary of maintenance, repair or Renewal activities carried out in the
month, including itemised sums spent on Asset replacement;

(h)  details of any reductions due to failure to meet the performance requirements;
(i) a summary of the monthly payments claimed for the O&M Services; and
() any other matter material to the work and compliance with the Agreement.

All process data sets (such as feed effluent and recycled water quality) will include
commentary as noted in the table below:

Data Quality Objectives Status Discuss spikes, blanks, duplicates data for
on-site and off-site lab

Issues Discuss any issues with poor quality, outlier
data, sample collection, “early warning”
notifications

Network samples Discuss any extraneous data
Plant samples Discuss any extraneous data
Recycled Water quality See Table below

An indicative table for Recycled Water Quality monthly results is provided below:

S 5y
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S'e (7]
Parameter S E SEZLOTEILT
in 5 SIS
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Aluminium (mg/L) <0.1
Ammonia (mg/L) <1
Chloride (mg/L) <20
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Parameter

~
8
]
Q
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~

959%ile for

the Month
(Off-site

Lab data)

b
~
1]
[]
<
o
-

959%ile
959%ile for
the Month

Iron (mg/L) (soluble) <0.05

Manganese (mg/L) <0.05

Zinc (mg/L) <0.1

Calcium (mg/L as <10

CaCo0:;)

pH (pH units) 6.5 -
8.5

Hardness (mg/L as < 20

CaCo0:;)

Total Dissolved Solids <50

(mg/L)

Turbidity (NTU) <2

Free Residual Chlorine 1

(mg/L)

Biochemical Oxygen <2

Demand (mg/L)
Total Nitrogen (mg/L) <10

Total Phosphorous <2

(mg/L)

E. coli Coliforms <1in
100 mL

Total Coliforms <10 in
100 mL

Viruses <1lin
50 L

Parasites <1lin
50 L

OPERATIONAL RISK MANAGEMENT ASSESSMENT

A preliminary operational risk assessment has been conducted on the recycled water
scheme. This risk assessment is provided as Attachment 1 to this schedule. The
preliminary risk assessment focuses on the following risk categories:

. Access and security

. Compliance

o Human resources

. Health, safety and environment

o IT systems and communication

. Operations — Network and Plant

The risks have been scored based on an initial series of proposed controls. In some
cases additional actions have been identified to further mitigate risk.
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In summary the main failure scenarios associated with the operation of the recycled
water network include:

. Failure of incoming supply from the Liverpool to Ashfield Pipeline (LAP) —
Reservoir storage and SWC top up supply will be used until the feed is
available. Additionally, feed effluent storage (of 3 ML) has been provided at the
Plant that will allow normal operation for short interruptions to the supply of
effluent from the LAP.

. Pump failure — a standby pump has been allowed for in all pumping station
arrangements
. Pumping Station outage at Fairfield; if the pumps were to fail at Fairfield the

distribution of water from the storage reservoir and Plant at the site would
cease. The Camellia zone would be supported by its storage reservoir (6 ML)
and pumping station. The Smithfield zone would be supported by water back
fed from Woodville Rd Reservoir . Storage is limited at Woodville Rd Reservoir,
however at both sites the supply would then be augmented by SWC top up
water

. Pumping Station outage at Camellia; if the pumps were to fail at Camellia the
distribution of water from the storage reservoir would cease. The Camellia zone
would be supported at reduced pressure by water gravitating from Woodville Rd
Reservoir Storage Reservoir and bypassing the Camellia Reservoir and
pumping station. During ADD demand it is envisaged the network will maintain
pressure requirements when served from Woodville Rd Reservoir. However,
pressure will drop significantly below the pressure standard at PDD

. Failure at Both Pumping Station Sites; if outage does occur, a backup supply
will be provided to both zones via Woodville Road Reservoir and the SWC top-
up supply

. Main failure or burst — a number of allowances have been made to limit the

impact of a main failure. These include:
. The design allows for isolation at 1km centres and on all branches

. Reservoir storage is incorporated in the network for instance if a main
failure were to occur upstream of Camellia Reservoir, the Camellia
customers can still be supplied

. Pressure and flow monitoring at Pumping Stations will indicate a potential
problem on the network and hence trigger action by operations

. Emergency fittings will be retained at each pumping station to allow a
quick repair of mains

. Actuator failure — manual or pneumatic operation is available before
maintenance is undertaken

o Water quality failure /contamination — during such an event the network affected
will be isolated from customers and customers will receive an emergency back-
up supply direct from SWC

The most significant risks related to the operation of the Plant are associated with
complying with the quality and quantity requirements for recycled water. This
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highlights the importance of pilot trials on the effluent blend prior to validate the Plant
design and confirm the feed effluent quality. This will also allow the identification of
any unusual membrane fouling and allow optimum cleaning regimes to be developed
to manage membrane fouling.

A preliminary risk assessment will be updated after the completion of the pilot plant
then further revised after the detailed design has been completed. All of the actions
shall be tracked as part of the Integrated Business Management System (IMBS) to
ensure that they adequately mitigate the risk. The controls will be further checked to
ensure that they adequately mitigate the risk once the scheme is operational. The
operational risk assessment will be finalised during the proving period for
implementation during operation of the scheme. This risk assessment will be updated
in the event of any incident and in its entirety on an annual basis.

Parameters Measured Outside 95 Percentile Limits
On-line and laboratory data will be recorded directly into the Plant site SCADA system.
This system will be set up such that an alarm will tigger if 95 percentile limits for
recycled water quality are breached. The Water Quality Officer will be responsible for
managing this recording and reporting system, including the identification of poor
quality trends which may lead to a breach of the product quality guidelines.

The Plant on-line monitoring will include monitoring at the following points:

. Effluent in the LAP

Effluent feed to the Plant

. Intermediate streams with in the Plant processes
. Prior to the Plant recycled water storage tanks
. Post the Plant recycled water storage tanks

° Within the network
. At the customer sites

This minimises the possibility of “out of specification” recycled water being supplied to
the customer as multiple instruments can be used to verify quality incidents.

There are several aspects associated with the Plant design that will also minimise the
potential for production of out of specification recycled water. These are fully detailed
in the Recycled Water Treatment Plant Reliability section at the beginning of this
Schedule. One of the major design aspects that will allow recycled water quality to be
tightly controlled is the ability to return permeate to the RO feed tank (this design
feature is fully described in Schedule 6). This will reduce the plant production of
recycled water but will ensure that any deviations in recycled water quality can be
managed prior to impacting on the customers. The Plant will also be able to divert out
of specification recycled water back to the sewer with the Plant operating at minimum
production. This will allow the Plant to continue operating if slight quality excursions
occur with no risk to customers. Once the quality meets the requirements for 30
minutes, recycled water can be returned to customers.

The recycled water network has sufficient storage capacity to allow approximately 15
hours’ supply at ADD, assuming that all reservoirs are full. This will provide a buffer
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that will minimise interruption to customers in the event of a short term quality
excursion. Obviously, these quality excursions would still be reported to SWC as
detailed below.

Recycled water quality that breaches the 95 percentile limits will be directly reported to
the Operations Supervisor, who will notify the System Manager. The System Manager
will work with the Operations Supervisor to mitigate the impact, aiming for restoration
within a short timeframe. If this cannot be achieved, AVA will notify SWC of the
Incident.

AVA acknowledges that SWC needs to be notified of significant and ongoing breaches
of the recycled water quality criteria, as do Foundation Customers, depending on the
nature and severity of the quality issue.

During the O&M Period, recycled water quality falling outside the 95%ile limits will be
reported to SWC immediately, via the Incident Reporting System. Where the issue is
not readily mitigated, SWC will be notified that discharge to sewer is required of out-of-
specification product effluent. The System Manager will be responsible for such
notifications, and for advising when quality has been resumed.

AVA will develop customer management plans in consultation with SWC and each
recycled water customer. These plans will focus on the requirements of the National
Recycled Water Guidelines (November 2006) and include a HACCP. The plans will
focus on the development of site specific control measures for recycled water use. In
addition to this the customer plans will quantify acceptable recycled water quality for
each customer outside the limits specified in the SWC RDP document.

A series of control measures will be developed to manage deviation in recycled water
quality at the plant. These will be appropriate to the customer’s upper limits for
acceptance of recycled water quality based on their recycled water use.

Prior to Transition, all notifications of recycled water quality to Foundation Customers
will be via SWC.

Further details on the natification process to SWC are provided in the draft O&M
Integration and Communication Management Plan.
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SECTION1 INTRODUCTION
1.1 PURPOSE

This plan is the Validation Plan for Western Corridor Recycled Water Pty Ltd required
under the Water Supply Act (Safety and Reliability) 2008 for a critical recycled water
schcme.

This document outlines the plan by which validation and commissioning verification of
the Advanced Water Treatment Plants (AWTPs) will be conducted to comply with the
requirements of the Act.

All supporting documents such as policies, plans procedures and work instructions
referred to in this document form part of the Veolia Integrated Business Management
System (IBMS) and can be accessed via the Veolia intranet (Go Fish!).

1.2 SCOPE

This plan consists of three sub plans which cover the three distinct phases of
validation required under the guidelines. These include:

e Pre-commissioning validation.
e Commissioning validation.
e Commissioning verification.

Each of these sub plans is described in more detail in section 1.3 below.

1.2.1 REVIEW OF THE PLAN

This plan will be reviewed annually in accordance with the Veolia IBMS requirements.

Each review will be submitted for approval to WCRW. Reviews will be incorporated in
updates of the WCRW Recycled Water Management Plan and submitted for
regulatory approval.

1.3 DEFINITIONS

1.3.1 PRE — COMMISSIONING VALIDATION

Pre-commissioning validation is primarily a desk top study used to determine the
treatment process barriers required to meet the required recycled water quality as
defined in the Water Quality Guidelines for Recycled Water Schemes (June 2008).
Pre commissioning validation provides a sound justification of the selection of critical
control points for the process. The validation will assess the efficiency of each barrier
for treatment of water quality hazards and may include:

1. Historical data from other schemes.
2. Manufacturer’s specification and guarantees.

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor the
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3. Performance statistics from peer reviewed published information and historical
data from other schemes on removal efficiency of target parameters and proof
of manufacturer’s guarantees.

4. Accreditation of process efficiency provided by reputable international agencies
(such as the California Department of Health or the USEPA) for the specific
type and model of equipment installed.

5. Results from pilot plant testing (applicable from the Luggage Point and Gibson
Island Demonstration plants).

The Pre-Commissioning Validation plan is detailed in section 2.

1.3.2 COMMISSIONING VALIDATION

Commissioning validation is effectively a plant performance test that confirms that the
treatment process barriers control water quality hazards as expected from the pre-
commissioning validation. The commissioning validation test will confirm the operation
at each critical control point. It will monitor target chemical and microbiological
parameters at each critical control point to confirm that target log removals can be
achieved.

Commissioning validation will include:
e Membrane integrity testing.
¢ On line water quality analysis (relevant to each process barrier).
¢ Operational process trend data.
e Water quality testing (relevant to each process barrier).
The Commissioning Validation plan is detailed in section 3.

1.3.3 COMMISSIONING VERIFICATION

Commissioning verification is a testing program conducted on the treated water to
provide that the expected water quality is being produced. This testing will monitor
target chemical and microbiological parameters

The parameters that will be chosen for verification testing are based on the Source
Water Characterisation and monitoring program conducted in 2007.

The Commissioning Verification plan is detailed in section 4.

1.4 ROLES AND RESPONSIBILITIES

Roles and responsibilities are defined in each of the relevant pre-commissioning
validation, commissioning validation and commissioning verification sections of this
plan.

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor the
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1.5

REFERENCES

Refer to appendix 1 for a list of referenced documents

SECTION2 PRE-COMISSIONING VALIDATION

2.1

2.2

PRE-COMMISSIONING VALIDATION STATUS

At the time of production of the validation plan, all AWTPs had largely reached the
completion stage of design. As such, bench top validation information currently
available for the process has been included in this plan.

PROCESS BARRIERS AND CRITICAL CONTROL POINTS

A series of critical control points (CCPs) controlling water quality health hazards at
AWTP process treatment barriers were identified during the Veolia Operational Hazard
Assessment workshop.

The overall scheme will contain other treatment barriers that are not included in this
plan, but will be covered in the scheme manager validation plan. These barriers will
include:

e Wastewater treatment plants.
e Natural barrier at the Wivenhoe reservoir.

e Water treatment plants.

This plan has adopted a conservative approach and assumed that all contaminant
removal will take place at the AWTP, especially for virus.

The key barriers for health hazards identified were:

Table 1 - List of Critical Control Points

Critical Control Point Identifier Process Treatment Barrier
CCP 1 Raw Water Pump Stations
CCP5 Microfiltration

CCP9 Reverse Osmosis

CCP 10 Advanced Oxidation Process

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor the
information it contains be disclosed to any third party without the written consent of Veolia Water Australia Pty Ltd. This document is
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The critical control points are monitored online using both surrogate and indicator
parameters that measure the performance of a process unit and can be related to how
that process would perform on parameters that pose a water quality health hazard.

Drewes (2007) defined indicator and surrogate parameters as follows:

Surrogate: Quantifiable change of a bulk parameter that can serve as a performance
measure of individual unit processes or operations regarding their removal of trace
compounds (e.g. TOC, conductivity, ammonia etc).

Indicator — Individual chemical occurring at quantifiable level, which represents
certain physicochemical and biodegradable characteristics of a family of trace
constituents that are relevant to fate and transport during treatment, and provides a
conservative assessment of removal (e.g lbuprofen, NDMA).

The pre-commissioning validation provides a justification for each of the critical control
points. The table below contains the summary of the CCPs that were identified as
being controlled in the AWTP, how their effectiveness will be monitored (i.e. which
surrogate and/or indicator parameter will be used) and how that point will be validated.

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor the
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Table Summary of AWTP Validation information

Table 2 - Summary of AWTP Validation Information

CCP

Critical Process

Hazard
controlled

Monitoring procedure /
surrogate

Pre-commissioning Validation Information

CCP 1

Raw Water Pump Station

Water quality
beyond
capability of

plant to treat).

On line instruments:
e  Ammonia
e  WWTP in bypass mode.

This CCP assumes that an exceedance in ammonia is an
indication that the WWTP process may not be operating
correctly, hence removal of health hazards at the WWTP may be
compromised.

Ammonia has been selected as the WWTP nitrifying bacteria are
considered very sensitive to process upsets. The key indicator
of a process upset will be a rise in the level of ammonia from the
plant.

The on line analyser based control point will be compared
against composite sampled data from each of the pump stations
to ensure that the raw water quality is not beyond the treatment
capability of the plant, and to provide baseline performance data.
In this respect, the actual values of critical and alert limits may
be amended following the validation test.

The CCP cannot be validated in the scope of the AWTP
validation, as it is dependent on performance of upstream
processes outside the scope of AWTP validation.

If the WWTP is in a bypass condition (for example during a
storm event) then the removal of health parameters is also
considered to be compromised. For this reason, bypass will be
considered a trigger for CCP1 for AWTPs where bypass flow
enters upstream of AWTP intakes.

CCP5

Microfiltration
(Gibson Is/Bundamba)

Bacteria

e Membrane Pressure
Decay Test (PDT) — daily
indirect integrity testing.

Challenge test work conducted by Siemens Memcor has demonstrated
a > 6 log removal of B. megaterium for a polypropyelene 0.2 micron
microfiltration system “Demonstrating the Integrity of a Full Scale
Microfiltration Plant Using a Bacillus Spore Challenge Test”

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor the information it contains be disclosed to any third party without the written
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Memcor L20V

Protozoa

Viruses

Membrane filtered water
turbidity — continuous
integrity testing.

Trimboli et al. This study was conducted on a drinking water
installation with higher flux rates and also a lesser fouling layer
than would be expected for the Western Corridor applications,
and thus could be considered a more stringent test.

Singapore’s NEWater demonstration plant demonstrated a > 4
log removal for Faecal Coliforms, Enterococci & Clostridium
Perfringes. Extract from the Expert Panel’s Report on the
Singapore NEWater Study, June 2002. The NEWater
demonstration plant is a similar design to membrane portion of
the Western Corridor Plants.

Both of these examples were for polypropyelene membranes of
0.2 micron nominal pore size, in contrast to the higher 0.08
micron particle nominal pore size of the L20V membrane used at
Gibson Is and Bundamba.

State of California Department of Health 4 log removal credit for
Cryptosporidium and Giardia .

Memcor Warranty: PDT < 3.5 kPa/min for year 1, <5 kPa/min for
year 2-3.

(CCP alert and critical limits are set at each plant to ensure 4 log
removal of 3 micron particle as per ASTM D6938-03, “Standard
Practice for Integrity Testing of Water Filtration membrane
Systems”. Actual PDT limits are dependent upon MF unit
configuration, filtrate volumes and minimum unit flow setpoint

State of California Department of Health 1.5 log removal credit
for Viruses.

Memcor Warranty: PDT < 3.5 kPa/min for year 1, <5 kPa/min for
yea 2-3.

“Validation and Operational Monitoring for Virus Removal by
Membrane Filtration” McCormick, Zha et al. This paper
demonstrates a 3.0 log virus removal for like membrane material
and further correlates virus removal to PDT result.

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor the information it contains be disclosed to any third party without the written
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Microfiltration
(Luggage Point)
Pall Microza UNA 620

Bacteria ¢ Membrane Pressure Challenge test work for the Siemens system (Trimboli et al)
Decay Test (PDT) — showed a > 6 log removal of B. Megaterium for a microfiltration
indirect integrity testing. membrane of 0.2 micron nominal pore size. The similar results
from the Singapore NEWater study were for this same

) membrane configuration.

e Membrane filtered water
turbidity — continuous While this membrane was a different model to the Pall UNA 620
integrity testing. module, it has the same nominal pore size. Similarly, it uses the

same ASTM pressure decay integrity test method to verify the

level of integrity. Given these similarities, the membrane is
expected to have at least the same level of removal as seen in

Singapore.

Protozoa State of California Department of Health log removal credit for
Cryptosporidium and Giardia = 4.

Pall Warranty 4.5 kPa per 5 minute test.

Viruses State of California Department of Health log removal credit for
viruses = 0.5.

CCP9 Reverse Osmosis

Bacteria e On line conductivity Practically, the RO unit is likely to remove all remaining bacteria.
(surrogate). However, we are limited to validate according to the resolution of
the integrity surrogate.

The membrane integrity is monitored on line with conductivity, a
method which can only demonstrate a log removal in line with
membrane salt rejection — in the order of 1.0 to 1.5.

A 2 log conductivity reduction will not be achieved for the RO
system, hence log reduction will be assessed at slightly less
than 1.5 log, or as demonstrated during the test.

Use of TOC may be used as an on line measurement that will
have a slightly higher resolution to provide a demonstration of 2
log removal.
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Bacterial regrowth (measured as total coliforms and HPC) is
possible from contamination regrowth in downstream processes.
Given a chloramine residual through the RO membranes at all
times, along with a downstream UV process, this is not
considered a substantial risk.

Protozoa

USEPA SWTR Guidance Manual (1991) states that “Reverse
Osmosis is a membrane filtration method used to remove
dissolved solids from water supplies.....Credit can be given for at
least a 3-log Giardia cyst and 4 log virus removal, with no
demonstration. It should be noted that this removal credit
assumes the membranes are in tact with no holes in the
membranes allowing for the passage of organisms”.

The membrane integrity is monitored on line with conductivity, a
method which can only demonstrate a log removal in line with
membrane salt rejection — in the order of 1.0 to 1.5.

A 2 log conductivity reduction will not be achieved for the RO
system, hence log reduction will be assessed at slightly less
than 1.5 log, or as demonstrated during the test.

Use of TOC may be used as an on line measurement that will
have a slightly higher resolution to provide a demonstration of 2
log removal.

Table 4.9 of draft AGWR2 provides an indicative removal of >
6.0 log for enteric pathogens and indicator organisms (including
viruses).

Viruses

Montgomery Watson Harza proved 5 log removal of viruses
through challenge testing of Koch HR membrane Adham et al ,
2006.

Endocrine
disruptors

Published information:
Snyder et al (2007) — removal > 80% (including:
e Estradiol

e Estriol

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor the information it contains be disclosed to any third party without the written
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e Estrone
e Progesterone)
AGWR2 (2007) — removal >90%

Drewes et al (2005) — removal of > 80% demonstrated at West
Basin WRP and Scottsdale Water Campus, specifically:

e 17B-Estradiol
e Estriol

e Testosterone

Pharmaceuticals, Published information
gzg?ii;ig:ss and Snyder et al (2007) — removal > 80%. Specifically:
e Diazepam
e Caffeine
e DEET
e |buprofen
e Triclosan
AGWR2 (2007) — removal>90% for most products.
CCP10 Advanced Oxidation Cryptosporidium | UV dose — relate to log reduction USEPA long term surface water treatment rule allow 4 log
& Giardia value removal at UV intensity of 22 mJ/cm? for low pressure UV lamps

at 254 nm.

Note that the LT2 ESWTR provides 4-log Crypto credit for this
laboratory-scale dose. For full-scale UV applications, this
laboratory-scale dose must be achieved by a validated full-scale
reactor Reduction Equivalent Dose (RED) for a challenge
organism, and the full-scale dose divided by the Validation
Factor (VF) must be >/= 22 mJ/cm?. The VF accounts for full-
scale reactor factors such as hydraulics, monitoring, and
validation process.
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Viruses

The UV system for the Western Corridor Scheme has been
designed for advanced chemical oxidation, and has UV doses
far in excess of those used for disinfection. (A typical dose is
500 mJ/cm?). Hence validation for bacteria and protozoa
removal is not warranted.

Validation of micro-organism removal was conducted using an
identical UV reactor on the Orange County Groundwater
Replenishment System (Trojan Technologies, 2004).

USEPA LT2 ESWTR allow 4 log removal at UV intensity of 186
mJ/cm? for low pressure UV lamps at 254 nm.

Minimum 4.4 log reduction of MS2 phage for single reactor
operation at 5 MGD (19 MLD). “Orange County Groundwater
Replenishment System — Demonstration UV Disinfection and
Oxidation System (Trojan Technologies, 2004).”

Minimum operation of 8 log virus if running minimum of 2
reactors in series.

NDMA

Electrical energy per unit volume
per log order NDMA destruction.

Monitor ratio between actual power
vs power required.

Vendor guarantee to get 1 — 1.2 log removal for NDMA if power
required = power delivered. (Different log removal negotiated by
different alliances).

96 % NDMA removal proven during Purified Water Monitoring
Program at Bundamba 1A AWTP.

Published information:
Linden (2007) 90% removal at UV dose of 550 mJ/cm?

> 1.2 log reduction in NDMA validated for 4 of 6 reactors at
Orange County Groundwater Project. “Orange County
Groundwater Replenishment System — Demonstration UV
Disinfection and Oxidation System (Trojan Technologies, 2004).”

Endocrine
disruptors

Published information provided for reference only. AOP will not
be validated for these parameters.
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Snyder et al (2007) — removal > 80% except androsterone — 50-
80% removal.

Pharmaceuticals, Published information provided for refrence only. AOP will not
herbicides and be validated for these parameters.
pesticides

Snyder et al (2007) — removal > 80% for most, some 50-80%

CCP 12 Chlorination Bacteria Residual Concentration X contact
time (CT).
A minimum free chlorine value is
Protozoa monitored according to a minimum | Table 2-13 USEPA Alternative Disinfectants and Oxidants
retention time in each treated Guidance Manual 3 log giardia removal is 104 mgmin/L.
i water storage. - — .
Viruses Table 2-13 USEPA Alternative Disinfectants and Oxidants

Guidance Manual 3 log virus removal with CT of 4 mgmin/L and
CT of 6 mgmin/L.
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The table below provides a summary of the log reductions that will be validated across the
AWTPs. It should be noted that the actual log removal across most of these barriers is higher
than that stated below, however the values proposed are those which can actually be validated for
the process using on line measurements or surrogates.

Details for each barrier are discussed in the relevant process sections below.

Table 3 - Summary of Micro-organism Log Reductions

Process Step Log Removal Log Removal Log Removal Log Removal
Credit Viruses — | Credit Viruses — | Credit Bacteria | Cryptosporidium/Giardia
Luggage Point | Gibson Island
AWTP And Bundamba
AWTPs
Microfiltration (Memcor 3.0 4 4
L10V)
Microfiltration (Pall 0.5 4 4
Microza UNA 620)
Reverse Osmosis 1 1 1 1
Advanced oxidation 8 8 4 4
Chlorination’ 0 0 0 0
Total 9.5 12.0 9 9
Required Log Removal | 9.5 9.5 8 8
(source : AGWR2)

The log removals as required by AGWR2 are intended for the entire scheme, from the inlet to the
sewage treatment plant through to the purified recycled water at the AWTP. This validation plan
has taken a conservative approach and attempted to meet the log requirements within the AWTP
given the appropriateness of instrumentation within the plant.

1. Chlorination had been considered as critical control point (CCP) to monitor as a treatment barrier at the AWTP. However, due to the
difficulties of operation at the AWTP, this will no longer be considered for validation of the AWTP. Chlorination will be required at each
AWTP to achieve treated water quality requirements with respect to total nitrogen, thus a free chlorine residual will be achieved at each

plant’s treated water tank. As such, consideration can be given to a chlorine residual in the delivery pipeline to the Wivenhoe release
for additional log credits for microbiological removal.

2.2.1 BARRIERS NOT CONSIDERED

A very conservative approach to validation has been undertaken, particularly in terms of virus
removal. There are additional process barriers within the plant which was have not considered for
validation. This is to ensure the validation process is not overcomplicated. They include:

e Chloramination

Chloramination is employed at the AWTPs to provide a disinfection residual through the
membrane systems (both RO and UV) to minimize biological fouling. The chloramine will
also provide a level of disinfection for virus and bacteria. Chloramine is a relatively weak
disinfectant compared with free chlorine and despite longer residence times we have
elected not to consider it for validation purposes. To consider it would require a CCP for
chloramine control and an accurate assessment of contact time through the process.

e (Coagulation and Clarification
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Coagulation and Clarification is used at the AWTPs to remove phosphorus. The
clarification process will also provide some removal of virus, bacteria and protozoa. We
have elected not to use the clarifier for validation as the log credit will be minimal and the
CCP may be more difficult to maintain than other barriers, especially considering possible
solids carryover events.

These additional barriers will provide further redundancy in the AWTP for pathogen

reduction.

2.2.2

ESTIMATED LOG REMOVALS

The validation process relies on online verifiable results to demonstrate a log removal
across a process barrier. Many of these barriers actually can perform significantly better
than we can demonstrate as we are limited by the resolution of available instrumentation.
The chart below provides a summary of the estimated log removals that each barrier is
likely to actually achieve. Note that we have included in this case some barriers that are
not considered as part of our validation work (as described above) yet will in fact provide
some removal.

Table 4 - Estimated Log Removals for Barriers

Process Step Log Removal Log Removal Log Removal Log Removal
Credit Viruses — | Credit Viruses — | Credit Bacteria Cryptosporidium/Giardia
Luggage Point Gibson Island
AWTP And Bundamba
AWTP
Chloramination' [ 1 1 1 1
Coagulation and | 1 1 2-3 2-3
Clarification®
Microfiltration 3.0 >6 >6
(Memcor L10V)
Microfiltration 0.5 >6 .6
(Pall Microza
UNA 620)
Reverse 5-6 5-6 >6 >6
Osmosis
Advanced 8-16 8- 16 8-16 8-16
oxidation
Chlorination 4 4 4 3
(Treated Water
Tank)®
Chlorination > 6 (to be > 6 (to be >4 >4
(Pipeline)3 determined) determined)
Total 25.5-34.5 28.0 -37.0 31-40 30-39

1. USEPA Alternative disinfectants and oxidants guidance manual Table 6.4 & 6.5

2. USEPA Alternative disinfectants and oxidants guidance manual Table 2.4

3. USEPA Alternative disinfectants and oxidants guidance manual Table 2.13 & 2.14
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2.2.3 PRECOMMISSIONING VALIDATION — RAW WATER PUMP
STATION AMMONIA

The Raw Water Pump Station CCP assumes that a breach in any of the on line
analysed parameters is an indication that the WWTP process may not be operating
correctly, hence removal of health parameters of concern at the WWTP may be
compromised. The critical control point has been identified as ammonia concentration.

Ammonia has been selected as the WWTP nitrifying bacteria are considered very
sensitive to process upsets. The key indicator of a process upset will be a rise in the
level of ammonia from the plant as the performance of nitrification (conversion of
ammonia to nitrate) is impacted.

There is no information on direct correlation between ammonia concentration and any
health parameters, however we intend comparing performance against WWTP
historical data.

Initial CCP values have been based on an assessment of historical performance data.
During operation, the on line analyser based control point will be compared against
composite sampled data from each of the pump stations to ensure that the raw water
quality is not beyond the treatment capability of the plant, and to provide baseline
performance data. In this respect, the actual values of critical and alert limits may be
amended following the validation test.

Of secondary consideration is the direct impact on treatment of high levels of some of
the following parameters:

e Nutrients (Nitrate, Phosphate) are surrogates for the biological performance of the
WWTP.

e Turbidity is a surrogate for the solids removal capability of the WWTP (i.e. is the
secondary sludge clarifier operational).

e TOC is an indicator of potential trade waste contamination.

These parameters are treated as critical operating points. While important for plant
operation, they are not considered necessary for validation.

The CCP cannot be validated in the scope of the AWTP validation, as it is dependent
on performance of upstream processes outside the scope of AWTP validation.

If the WWTP is in a bypass condition (for example during a storm event) then the
removal of health parameters is also considered to be compromised. For this reason,
bypass will be considered a trigger for CCP1 for AWTPs where bypass flow enters
upstream of AWTP intakes.

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor the
information it contains be disclosed to any third party without the written consent of Veolia Water Australia Pty Ltd. This document is
not controlled in printed form.



Page: Page 19 of 67
VEOLIA Document: PL-GWA-WC-2003-1

PLAN

WATER Date: 22/08/2008

AWTP Validation Plan

2.2.4

PRECOMMISSIONING VALIDATION - MICROFILTRATION

The microfiltration system is designed to remove suspended matter from the water
prior to the reverse osmosis system. In doing this, it improves the operability of the RO
system by significantly reducing fouling. It also is able to provide a level of removal of
bacteria , protozoa and viruses. The CCP is set at this point to monitor this removal of
microorganisms.

The microfiltration system CCP includes two surrogate monitoring parameters:
e Pressure Decay Test (PDT)
¢ On line turbidity measurement of the MF filtrate.

PDT is by far a more sensitive test than turbidity with log reduction values of greater
than 4 for particles of > 3 microns capable of being confirmed. The shortcoming of this
test is that it is not continuous. Turbidity is capable of only verifying a log reduction of
at best 2 log due to the limitations of feed turbidity and measurement accuracy of
instrumentation in the filtrate. (Typical inlet turbidity of < 10 and outlet of 0.1 NTU
turbidity = 2 log reduction). Turbidity does however have the advantage of being
continuously on line. Turbidity will provide an indication only if there is a gross failure
of the membrane system.

A summary of the critical control points for the MF is in the table below. The critical
control point and response procedures are controlled documents which are housed in
the Veolia IBMS system. Revision control is managed in this system, and the current
revision may not be the one referenced below.

Table 5 - CCP 5 Summary

CCP | Alert Limit Critical Limit
CCP | Combined filtrate turbidity > 0.15 NTU | Combined filtrate turbidity > 0.45 NTU >
5 95% of time > 2 hours 15 mins.

Bundamba (Doc reference WI-GWA-WCB-2005-6 CCP 5)

Pressure Decay Test

Daily pressure decay integrity test > Daily pressure decay test > 3.0 kPa/min
2.0 kPa/min for 2 consecutive tests.

Turbidity
Combined filtrate turbidity > 0.15 NTU | Combined filtrate turbidity > 0.45 NTU >
95% of time > 2 hours 15 mins.

Gibson Is (Doc reference WI-GWA-WCG-2005-5 CCP 5)

Pressure Decay Test

>2 kPa / minute for 2 consecutive | Daily pressure decay test >3.2 kPa /
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2.2.4.1

tests minute

Turbidity

Combined filtrate turbidity > 0.15 NTU | Combined filtrate turbidity > 0.45 NTU >
95% of time > 2 hours 15 mins.

Luggage Point (Doc reference WI-GWA-WCL-2005-1 CCP 5)

Pressure Decay Test

> 0.59 kPa/5 min > 0.45 kPa/5 min
Turbidity
> 0.05 NTU for > 2 hours > 0.1 NTU for > 2 hours

The pressure decay test results for each plant will be calculated using ASTM 6908-06
“Standard Practice for Integrity Testing of Water Filtration Membrane Systems”.

BACKGROUND — PRESSURE DECAY TEST AND LOG REDUCTION
VALUES

Challenge tests are a valuable means of measuring membrane integrity, however
microbiological testing is relatively slow and expensive and not practical for very large
systems. To overcome this problem, the pressure decay test (PDT) has been
developed..

The PDT is a method of direct integrity testing used to identify and isolate breaches in
the membrane barrier. The test involves pressurizing one side of the membrane fibres
with air and measuring the rate of pressure decay with the other side exposed to
atmospheric pressure. Each vendor on the WCRWP utilizes a pressure decay test
according to ASTM 6908-06 “Standard Practice for Integrity Testing of Water Filtration
Membrane Systems”. The test was developed as a means of demonstrating
compliance with the US Long Term 2 Enhanced Surface Water Treatment Rule
(LT2ESWTR) for Cryptosporidium removal and as such has a resolution of 3 microns
or less.

A methodology for converting the PDT test readings to a log reduction value is detailed
in the USEPA Membrane Filtration Guidance Manual (Chapter 4). The test is based
on the phenomenon that when a certain air pressure is applied to one side of an
integral, fully wetted membrane (all membrane pores are filled with liquid) almost no air
will pass through the membrane. This is because a minimum air pressure (the bubble
point) is required to break the surface tension forces and displace the liquid.

Provided the air test pressure is below the bubble point, no air will escape from the
pressurised side of the membrane except for a small flow that diffuses through liquid in
the pores (diffusive air flow). If a leak or defect is present, air will displace the liquid
and flow freely at this point, provided the defect size is not so small that the applied
test pressure cannot overcome the surface tension forces.

A membrane’s bubble point and hence the test pressure required to demonstrate a 3
micron compliance is calculated from the Bubble Point Equation (USEPA Membrane
Filtration Guidance Manual Equation 4.1).
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Pia = (4'k"0"Cos(e))/d+ BPna i Guidance Manual Equafion 4.1
Whare:
Pest = minimum test pressure in kPa
K = pore shape correction factor (dimensionless)
g = surface tension at the air-liquid interface {dynes/cm)
] = ligquid-membrane contact angle (degrees)
EPra: = maximum backpressure on the system during the test (kPa)
d = defect diameter in microns

Figure 1 - Membrane Filtration Guidance Manual Equation 4.1

As the diameter decreases, the bubble point pressure increases.

It is possible to estimate the log reduction value for a membrane unit using the bubble
point principle. This is detailed in Chapter 4 and Appendix C of the USEPA Membrane
Filtration Guidance Manual.

The log reduction is based on an estimate of the flow that will bypass the membrane
barrier through the breach. The log rejection is then simply the ratio between the
filtrate bypass flow and the membrane unit filtrate flow.

LRV = |-091 O(inl/Qbypass)
Where

LRV = Log reduction value
Qy = Filtered Water flow rate
Quypass = Bypass flow rate.

The exact calculation used to determine the Qbypass flow is a fuction of the particular
system design including unit module and pipe volumes, operating membrane
differential pressure and nominal membrane pore size. The exact formulas required to
relate log reduction value for the MF systems will be supplied by the system vendors.

The LRV calculated from each pressure decay test will be reported on the AWTP plant
SCADA.
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2.24.2 RELEVANT ACCREDITATION
There are two different microfiltration systems that will be used on the Western
Corridor Scheme:
e Siemens Memcor L20V — Bundamba and Gibson Island
e Pall Microza UNA 260 — Luggage Point
The California Department of Health Services (CDHS) is considered a benchmark for
log removal accreditation. The following accreditations are relevant because they refer
to systems using the same membranes as used in the MF systems at Western
Corridor.
Table 6 - MF Accreditation Summary
Plant MF Membrane Modules Relevant Accreditation
Bundamba/Gibson Island Siemens: Memcor L20V' e 4 log credit for
cryptosporidium and giardic
e 1.5log credit for virus.
e Credit dated 17" June 200t
Luggage Point Pall: Microza UNA 620 e 4 |og credit for
cryptosporidium and giardic
e 0.5 log credit for virus
e Credit dated 19 July 2004.
1. CDHS letters of accreditation for both systems have been included in the appendices.
2.24.3 ADDITIONAL VALIDATION OF VIRUS REMOVAL — SIEMENS MEMCOR

SYSTEMS.

While the ASTM standard PDT test is valid for 3 micron particles, recent work by
Siemens Water Technologies have demonstrated that virus reduction can also be
deduced from the PDT result, given an accredited virus log removal value.

A series of MS2 phage challenge tests were conducted on a secondary effluent
application near Sydney which demonstrated a minimum virus log reduction of 2.99 for
PVdF membrane (model L10V). This was from a series of 6 test runs at different
levels of membrane fouling. “Validation and Operational Monitoring for Virus Removal by
Membrane Filtration” McCormick, Zha et al. These challenge tests differed from the
CDHS accreditation provided in section 2.2.2.2 above in that these tests were
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conducted on a secondary effluent, whereas the CDHS tests were conducted on a
surface water.

The challenge test was operated at a feed turbidity of between 1.2 and 5.4, an
average flux of 70 LMH and a TMP of between 17.7 kPa and 58 kPa. The Gibson Is
and Bundamba units will operated at a more conservative flux (max of 44 LMH). This
lower flux results in a more stringent PDT test requirement to achieve the LRV of 4.
The feedwater quality conditions are broadly similar, with slightly lower turbidities
expected at Western Corridor.

Challenge testing was performed for L10V modules. The L10V modules on the
challenge test unit are different to the L20V modules used at Gibson Is and Bundamba
in only the following respects:

An increased module length from 1.1 meters to 1.8 meters.

¢ Anincrease in the fibre diameter from 0.8 mm to 1.8 mm to accommodate a
larger lumen to reduce pressure losses due to the longer length.

¢ Anincrease in the fibre wall thickness, which provides greater structural
strength.

e A decrease in the number of fibres per module to accommodate the increased
fibre diameter.

It has been granted the same log credit removal for virus, cryptosporidium and giardia
as the L10V by the California Dept of Public Health.

(Source: Letter California Dept of Public Health Conditional Acceptance of the
Memcor® L20V Ultrafiltration Membrane.)

The pressure decay integrity test does not provide a certain LRV for particles smaller
than 1 to 2 microns such as viruses. However, the Siemens paper has shown that the
system log reduction for any pathogen that is small enough to pass through the sum of
all breaches is indepent of breach size. This log reduction can be calculated by
knowing the log credit awarded to the system (from a challenge test) and the flow
through breaches of a size that can be determined by PDT.

For a system with 3.0 log virus removal shown from challenge testing, there is minimal
change in rejection of virus as the pressure decay test result increases (refer chart
below).
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Figure 10 - Loss in virus LRV from flow through detected defects

Figure 2 - Siemens/Memcor Virus Log Removal for Change in PDT
Source: “Validation and Operational Monitoring for Virus Removal by Membrane Filtration” McCormick, Zha

et al.

There is potential bypass possible for defects too small for the pressure decay test to detect but
large enough for viruses. McCormick et al have shown the relationship for the number of defects
per mm of fibre length to cause a 1 log drop in virus rejection (refer chart below). While it is not
possible to measure defects less than PDT resolution, it is assumed that large numbers of small
holes are unlikely to occur.
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Figure 9 — Defacts required to generate 1-log loss in virus
rejection

Figure 3 - Siemens/Memcor Defects Required to Generate 1 log loss in virus rejection. Source:
“Validation and Operational Monitoring for Virus Removal by Membrane Filtration” McCormick, Zha et al.
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As shown by McCormick et al, In practice for a virus log credit of 3, the PDT measured
LRV for 3 micron particles should not drop below 4.1. We have rounded this level to
an LRV result of 4.0.

This information became available in May 2008 and is hence a new addition to this
draft of the precommissioning validation.

2.24.4 MANUFACTURER’S WARRANTIES

Manufacturer’'s warranties are applied to both of the membrane systems. The
warranties provided are as follows:

Table 7 - Membrane Manufacturers Warranty
Plant Warranty Condition
Bundamba Year 1 < 3.5 kPa/min Year 1 —7 < 5.0 kPa/min

LRV = approximately 4.0' | LRV = approximately 3.8'
Gibson Island Year 1 < 3.5 kPa/min Year 1 — 7 < 5.0 kPa/min
Luggage Point 4.5 kPa per 5 minute test | 4.5 kPa per 5 minute test

LRV = approximately 4.0' | LRV = approximately 4.0

Note 1: Where pressure decay test results are used, the actual LRV for that figure will vary
depending on membrane unit flowrate and membrane differential pressure. This calculation will
be performed on the plant SCADA and reported during the commissioning validation test.

2.2.45 CONCLUSION MF PRECOMMISSIONING VALIDATION

The MF system will be validated primarily using pressure decay testing according to
ASTM 6908-06 “Standard Practice for Integrity Testing of Water Filtration Membrane
Systems”. These tests have been or will be an automated sequence for all three
AWTPs. All three systems will be maintained at a log reduction value (LRV) of 4.0
for 3 micron particles, which is representative of Cryptosporidium.

Virus removal log credit for the Pall system at Luggage Point is 0.5 log as accredited
by California Department of Health.

It is recommended that the Siemens/Memcor systems at Bundamba and Gibson

Island be credited with 3.0 log virus removal based on the recent work discussed in
section 2.2.4.3.

2.25 PRECOMMISSIONING VALIDATION - REVERSE OSMOSIS
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The reverse osmosis (RO) system is designed to remove the majority of dissolved
substances both to meet the requirements of industrial customers, and also to ensure
removal of most of the PRW health parameters of concern including:

¢ Dissolved metals

e Dissolved organic compounds such as pharmaceuticals, personal care products,
endocrine disrupting compounds and hormones.

e Some level of viruses.

RO is primarily a process for the removal of dissolved salts. Consequently, it uses the
surrogate parameter of conductivity as a metric of the rejection of dissolved salts, and
also to monitor the integrity of the RO membrane barrier. The CCP for this process is

as follows:
Table 8 - CCP9 Summary
CCP Alert Limit Critical Limit
CCP 9 Bundamba AWTP (WI-GWA-WCB-2009-3)

RO train specific conductivity > 100 uS/cm | RO train specific conductivity > 150 uS/cm

Gibson Is AWTP (WI-GWA-WCG-2009-5)

RO train specific conductivity > 50 uS/cm RO train specific conductivity > 80 uS/cm

Luggage Pt AWTP (WI-GWA-WCL-2009-1)

RO train specific conductivity:' RO train specific conductivity > 150 uS/cm

100 uS/cm when RO feed conductivity < 150 uS/cm when RO feed conductivity <
3000 uS/cm 3000 uS/cm

120 uS/cm when RO feed conductivity > 170 uS/cm when RO feed conductivity >
3000 uS/cm 3000 uS/cm

1. Luggage Pt AWTP has significant fluctuations in feed conductivity which may make the use of a single RO
unit permeate conductivity setpoint difficult to use in practice. During the validation test, it will be
determined if this setpoint, or alternatively a log removal of conductivity across the system is more
applicable. Both will be reported in the commissioning validation test report.

The major limitation of conductivity is that it is limited in its ability to measure
membrane integrity in terms of micro-biological removal, particularly viruses.
Challenge test studies (refer to section 2.2.5.3 below) have shown that RO can
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achieve a better than log 5.0 rejection, however there is no on line surrogate or
automatic integrity test with the resolution to demonstrate this rejection in the field.

Conductivity measurement can only verify a removal according to the rejection of salts.
For wastewater applications such as at Western Corridor, this is likely to be in the
range of 95% to 97% rejection (i.e. 1.3 to 1.5 log). For validation, the intent is to
demonstrate 1.0 log removal, hence a 1.0 log removal for all microbial constituents.

A more sensitive potential surrogate is on line total organic carbon (TOC). This may
provide a resolution to 2 log. Experience at the NewWater plants in Singapore has
shown that TOC on RO permeate typically operates in the range of < 100 ppb. Given
a typical feed concentration of 10 mg/L (10,000 ppb) this equates to a log 2 removal.
At the time of writing this report, the TOC meters at Bundamba have not proven
suitably reliable to operate as a critical control point and hence will be quarantined from
the validation test. Follow up work may allow a re-validation of the RO system
demonstrate log 2 removal.

Gibson Is and Luggage Pt will be equipped with TOC instrumentation as used on the
Singapore plants (GE Sievers 900 on line TOC analyser).

During the early period of plant operation, the instruments will be logged to gather
baseline data, with a view to incorporation of TOC as a critical control point. Itis
anticipated that this work will take in the order of 3 to 4 months.
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2.2.5.1 BACKGROUND — RO SYSTEM DISSOLVED ORGANIC REMOVAL

RO is a process designed for the removal of dissolved salts from a membrane. It is generally
accepted as removing salts according to a solution-diffusion model whereby each component
in a pressurised solution dissolves into the membrane. The flow of water and the flow of salt
are independent of each other, with water flowing much faster through the membrane. (Water
flow is governed by membrane differential pressure, whereas salt transport is governed by
membrane differential concentration).

The RO membranes are operated such that a cross flow is employed to flush salts
past the membrane surface while allowing water to pass through.

The rejection of dissolved organic chemicals is more complex.and is determined by
complex interactions between the dissolved substance, the water and the membrane
itself.

The three mechanisms by which an organic molecule may be rejected by the RO
membrane include:

¢ Size exclusion — a sieving process for which molecular size or geometry prevents
large molecules from passing through the dense molecular structure of the
membrane surface. This is believed to be the dominant retention mechanism for
relatively large organic molecules such as hormones, most pharmaceuticals,
proteins and other molecules with a molecular weight greater than 200 atomic
mass units.

e Electrostatic Properties — a highly charged molecule is removed by electrostatic
repulsion which does not allow the molecule to permeate the membrane.

e Hydrophobic adsorption — by which molecules are adsorbed on to the surface of
the membrane but do not permeate.

While some work has been done to predict the rejection of various dissolved organic
molecules, the final concentration in the RO permeate is dependent on the
configuration of the membrane unit, the type of membrane, the membrane surface
charge and molecular weight cut off. Of equal importance are operating conditions
such as pressure, membrane flux and pH. Equally, membrane fouling, which occurs
to some degree in normal operation, will also play a part in the rejection of certain
molecules.

(Above taken from G Leslie, S Khan. Advanced Water Treatment Technologies. In
T. Gardner, C. Yeates & R Shaw (Eds) Purified Recycled Water for Drinking: The
Technical Issues, Queensland Water Commission).
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2.2.5.2 PLANT FULL SCALE STUDIES — ORGANIC REMOVAL

The rejection of organic micropollutants has been conducted at various facilities in
similar recycling plants around the world. In the US, testing was conducted on the
full scale facilities at West Basin, CA and Scottsdale AZ. Both of these plants will
operate at similar flux rates and recoveries as on this scheme. Targeted compounds
were present in the feedwater for both plants, and following a sampling campaign
conducted over 24 hours, there were no quantifiable detections for any target
compound except for low concentrations of caffeine at one facility (Rejection of
Wastewater Derived Micropollutants in High Pressure Membrane Applications
Leading to Indirect Potable Reuse Drewes et al 2005)

Additional work conducted at California’s Water Factory 21 in the mid 1990s, thin film
composite membranes were shown to be very effective at removing so called
“wastewater signature compounds.” These compounds are derivatives of chemicals
commonly used in foods and detergents and include Ethylenediamine tetraacetic
acid (EDTA), Nitriloacetic acid (NTA), naphthalene dicarboxylate (NDC) and total
alkylphenol polyethoxy carboxylates (APEC).

Unplanned Recharge Planned Recharge?
Santa Ana River'
Feed Product

100 = EDTA

| ¥ NTA
10 9 NDC
[ < Total APEC
1
| *8
0.1 : ' 1
5 5

(Samples) 13

Organics (pg/L)

1. Sampled downstream of Prado wetlands
2. WF21 Membrane demonstration)

Figure 4 - Wastewater Signature Compounds - Water Factory 21
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2.25.3

2.25.4

RO MICROBIOLOGICAL RELEVANT ACCREDITATION

Table 4.9 in the AGWR2 provides an indicative a 6 log removal efficiency by reverse
osmosis for all micro-organisms.

Work carried out at San Diego in 2000 and later in Orange County showed that MS2
phage removal over RO membranes varied from 4 — 6 logs. Challenge tests carried
out in Singapore in late 2000 on membranes that were some 7 months old, showed

MS2 removals of 4 -5 logs.

A further pilot study by Montgomery Watson Harza in 2006 in San Diego
demonstrated a 5 log removal through challenge testing of a Koch TFC-HR
membrane using MS2 Phage.

CDHS has granted the Groundwater Replenishment Project combined microfiltration
and reverse osmosis process log 2 removal credit for virus only. This is because
there is no suitable surrogate parameter that can be used to demonstrate membrane
integrity over the life of the membrane other than conductivity and TOC..

MANUFACTURER’S WARRANTIES

The manufacturer’s warranties for the WCRWP AWTPs do not provide for levels of
treated water dissolved organics or virus removal. Rather, the warranties are based
upon total dissolved solids (measured via the surrogate of conductivity) and nutrient
parameters (Nitrogen and Phosphorus). Consequently, it can only be inferred that
the RO membrane system will remove other dissolved species consistent with
performance at other similar facilities, based on the level of membrane rejection
performance required to meet the parameters that are warranted. The nitrogen
levels warranted at the plant (0.8 mg/L as N in the first year, 1.2 mg/Las N
thereafter) are quite stringent, and hence the membrane integrity will be maintained
sufficiently to meet that parameter.
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2.25.5

2.2.6

CONCLUSION RO PRECOMMISSIONING VALIDATION

The RO system is will remove the majority of dissolved organic micropollutants of
concern and also likely most viruses. However, we are limited in using on line
conductivity as a surrogate parameter for the critical control point for the first stage of
validation . Commissioning verification will require provide a confirmation of the
membrane integrity via conductivity montoring. Treated water testing during the
performance verification (as part of commissioning verification) will be used to
confirm that micropollutants are indeed removed sufficiently at this level of
membrane integrity.

The microbial log removal will be credited for each plant based on the removal of
conductivity across the RO system. TOC analysers will be established to potentially
replace or enhance this CCP once a baseline has been established.

PRECOMMISSIONING VALIDATION — ADVANCED OXIDATION

The advanced oxidation systems will be installed at the AWTPs to remove NDMA and
1-4 dioxane, micropollutants which are not well rejected by the reverse osmosis
system.

In utilizing UV radiation, the AOP system will also provide a significant barrier to micro-
organisms, in particular viruses.

The systems are required to achieve a removal of 1.0 log removal (1.2 at Luggage
Point) of NDMA and 0.5 log removal of 1,4 dioxane.

Advanced oxidation works with a combination of low pressure UV radiation coupled
with a dose of hydrogen peroxide. The UV light destroys the NDMA nitrogen bond by
photolytic reaction, and the hydrogen peroxide adds scavenging hydroxyl radicals to
the water which oxidize the 1,4 dioxane and prevents reformation of the NDMA
molecule.

The CCP for advanced oxidation is as follows:
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Table 9 - CCP10 Summary
CCP Alert Limit Critical Limit
CCP Present Power Ratio < 100% for > | Present Power Ratio < 90% for > 10
10 10 mins mins
All Hydrogen peroxide dose flow +/- | Hydrogen peroxide dose flow +/-
AWTPs | 20% of flow setpoint for > 10 mins | 50% of setpoint for more than 10
mins
6 or more lamps failed on an 30 or more lamps failed on an
individual reactor individual reactor (this will initiate
train shutdown)
CCP Response Procedures:
Bundamba: Wi-GWA-WCB-2010-3
Gibson Is: WI-GWA-WCG-2010-5
Luggage Pt: WI-GWA-WCL-2010-1
2.2.6.1 BACKGROUND — EEO AND PRESENT POWER RATIO

The EE/O is the Electrical Energy per Order used to design and validate a UV system.
It's a metric defined as the number of kilowatt hours of electrical energy required to
reduce the concentration of a contaminant by one order of magnitude (90% removal)
in one cubic meter (or thousand gallons) of water.

EE/O values [in kWh/m®/order] can be calculated using the following formulas:

EE/O = M batch operation
Vlog(Ci/Cf)
P .
EE/IO=——"— flow-through operation
Flog(Ci/Cf)

Where P is the rated power (kW) of the Advanced Oxidation Process (AOP), Vs the
volume of water (L) treated in the time t (h), Ci and Cf are the initial and final
concentration (mol/L) of the pollutant, and F is the water flow rate (m%/h).

This equation assumes a first order kinetics, that is, log (Ci/Cf) = 0.4343k;t where t
(min) is the reaction time in the reactor and k; is the first order rate constant (min™) for
the pollutant decay in the UV reactor.

The EE/O is both contaminant- and reactor-specific. It's the main parameter used for
design and validate the UV system.

Considering assumptions made in the kinetic and fluence rate distribution models,
Bolton [(J.R. Bolton and M.I. Stefan, Fundamental photochemical approach to the
concept of fluence (UV dose) and electrical energy efficiency in photochemical
degradation reaction, in : Res. Chem. Intermed. Vol 28, No 7-9, pp 857-870 (2002)]
was able to use this equation to theoretically establish the relation between EE/O and
UV fluence (dose) for laboratory-scale UV reactors, where, the investigated system
can be regarded as an “ideal system”.
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However, large-scale systems present significant complexities to modelling. In order to
predict the reactor performance for contaminant destruction, one must have thorough
knowledge of many empirical conditions, such as the detailed nature of the fluid flow
and mixing of the fluid throughout the reactor, the spatial distribution of light within the
reactor (this will be affected by the lamp types, power level and age of the lamps,
transmission and fouling of the quartz sleeves, light absorbance and scattering
properties of the water) and, when combined with H,O,, the oxidant concentrations as
a function of location within the reactor [S.Parsons, in : Advanced Oxidation Processes
for Water and Wastewater Treatment, IWA Publishing)]. Almost all these variables are
reactor-specific.

The EEO for the Western Corridor AWTPs have been determined by the vendor in
consultation with the three alliances. These figures have been based on previous
validation work in the US (see section 2.2.3.2 below) and in the case of Luggage
Point, computational fluid dymanic modeling.

The EEO and design basis for each AWTP are shown in the table below.

Table 10 - AOP Design Summary

Plant EE/o % Minimum End of Lamp | Lamp Log1o Max Inle
(kWh/order/kgal) design Life Factor Fouling reduction | NDMA ¢
Transmittance % new lamp | Factor
intensity ppt
New lamps - old
lamps
Bundamba 0.24 -0.33 95 90 0.8 1.0 50
Gibson Island | 0.25 - 0.29 95 92 1.0 1.0 50
Luggage 0.29 -0.37 95 80 None' 1.2 80
Point

Note 1 — Lamp fouling factor accounted for in End of Lamp Life Factor for Luggage Point
design.

The control system utilized at the AWTPs is based on the EE/O and Electrical Energy
Dose (EED). The target EE/O for the system is calculated given the measured UVT.
The target EED is calculated by dividing the EE/O value by the target log reduction
and has units of kWh/kgal. The measured flow rate is then used to calculate a target
power, in KW, for the train which is then used to determine how much UV energy is
required for NDMA treatment.

The critical control point for the UV system is the Present Power Ratio (PPR) which is
the ratio of actual operating power to the target power. The UV control system is
designed to operate the UV system above a power ratio of 100% to ensure there is
sufficient treatment.
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2.2.6.2 SIMILAR PLANT VALIDATION

Validation testing for NDMA removal was conducted by the UV system vendor at the
Orange County Water District Demonstration Plant in July 2004. [ (Trojan UV, Orange
County Groundwater Replenishment System — Demonstration UV Disinfection and
Oxidation System — Performance Validation Report (2004)].
The EE/o values resulting from this system testing averaged approximately 0.25
kWh/kgal/order for new lamps. The ability of the system to destroy NDMA was
determined by measuring the log reduction of NDMA concentration after passing
through the UV system. The variables studied included flow rate, hydrogen peroxide
concentration and the number of reactors powered on. NDMA was spiked into the
feed sample to ensure sufficient NDMA in the feed to accurately determine log
reduction across the system.
The trial utilized the same reactor as used at all the Western Corridor AWTPs with the
following results:
Table 11 - Orange County Trial Result Summary
Parameter Result
Design Flow Rate 19.6 MLD
UV Transmittance 95%
End of Lamp Life output factor 80% of new lamp intensity
Log Reduction 1.2 order
EEO 0.25 kWh/kgal/order (average for
tests)
2.2.6.3 UV -MICROBIOLOGICAL DISINFECTION

The AOP process will provide a disinfection barrier for any virus and bacteria.

The USEPA guidelines accredit UV systems for different log inactivation of giardia and
cryptosporidium based on various UV doses.
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Table 1.4. UV Dose Requirements —
millijoules per centimeter squared (mJ/em?) '

Target Log Inactivation
Pathogens 05 | 10 [ 15 | 20 | 25 | 3.0 | 35 | 4.0
Cryptosporidium 1.6 25 3.9 ho 8.5 12 15 22
Giardia 1.5 2.1 3.0 5.2 77 11 15 22
Virus 39 58 79 100 121 143 163 186

! 40 CFR 141.720(d){1)

Figure 5 - USEPA Log Inactivation for UV dose ULTRAVIOLET DISINFECTION GUIDANCE MANUALFOR THE FINAL
LONG TERM 2 ENHANCEDSURFACE WATER TREATMENT RULE

Note that the LT2 ESWTR provides 4-log Crypto credit for this laboratory-scale dose.
For full-scale UV applications, this laboratory-scale dose must be achieved by a
validated full-scale reactor Reduction Equivalent Dose (RED) for a challenge
organism, and the full-scale dose divided by the Validation Factor (VF) must be >/= 22
mJ/cm?. The VF accounts for full-scale reactor factors such as hydraulics, monitoring,
and validation process

However, the USEPA figures in this application are very conservative, and do not take
into account the impact of the RO process upstream. A UV system downstream of RO
at Bedok, one of the Singapore Newater projects gave a 4.0 log removal of MS2
phage on RO permeate at a dose of 90 mJ/cm?.

Similarly, inactivation of E.Coli and other bacteria is expected to be well above 4.0 log
inactivation at UV doses above 100 mJ/cm? (refer to graph below).

Figure 2.8. Shapes of UV Dose-Response Curves

Log Inactivation
)

O B. subtilis spores
¥ Total coliform-wastewater
# Rotavirus

0 20 40 60 80 100
UV Dose (mdJiecm?)

Source: Adapted from Chang et al. (1985)

Figure 6 - UV Dose Response for Selected Bacteria Source: ULTRAVIOLET DISINFECTION GUIDANCE MANUAL
FOR THE FINAL LONG TERM 2 ENHANCED SURFACE WATER TREATMENT RULE
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2.2.6.4

The UV dose for advanced oxidation is very high compared with a typical disinfection
dose. The predicted dose ranges are typically in the range of 450 — 800 mJ/cm?. On
this basis, a log 4.0 inactivation of viruses, bacteria, cryptosporidium and giardia will
be easily achieved. Asthe AOP system delivers significantly higher doses of UV
radiation, the USEPA guidelines are far too conservative and insufficient for AOP
applications. Virus challenge validation work conducted at Orange County (discussed
in the section below) is a more relevant approach to virus inactivation validation for
Western Corridor.

VIRUS CHALLENGE TESTING AT ORANGE COUNTY

MS2 phage testing was conducted at the Orange County Water District (OCWD)
Groundwater Replenishment System demonstration UV and Oxidation system in 2004.

Collimated beam testing was performed to document log inactivation of seeded MS2
phage for ranges of delivered UV doses (as per 2003 UV guidelines). Response
curves are employed as calibration curves to calculate bioassay-determined reduction
equivalent doses (RED) from measured log reductions achieved.

A single UV reactor in the Orange County system was able to demonstrate between
4.4 10 5.6 log removal of MS2 phage at a minimum Reduction Equivalent Dose (RED)
delivery of 115 mJ/cm®.

There is no commercially available equipment that is 100% accurate in confirming a
UV dose. Further, the AOP system is designed to operate far in excess of typical
regulatory disinfection doses. One of the goals of the Orange County validation was
to confirm how much disinfection was achieved at doses for NDMA removal,
determined by the EE/o metric (> 4.0 log inactivation per reactor).

As it was demonstrated (via NDMA challenge testing) that reactor performance is
additive, 2 reactors in service will provide greater than 8.0 log inactivation. The
Western Corridor AOP systems will operate with a minimum of 2 reactors in service (at
Bundamba, Gibson Is and Luggage Pt are greater) for all AWTPs and thus will
achieve a minimum of 8.0 log inactivation.

The mean EE/o at design at Orange County design conditions was 0.21
kWh/kgal/order with 3 mg/L dose of hydrogen peroxide and 95% UVT. Section
2.2.6.1 shows EE/o levels for each of the Western Corridor plants, each of which is
higher than Orange County and thus a greater energy input per log order removal will
be provided for NDMA removal than Orange County thus we can confirm virus
removal as at Orange county as a minimum.

The EE/o metric is calculated based on UVT. Note that if UVT is less than 95%, the
reactors will ramp to 100% power and ensure adequate dosing.

The Western Corridor and Orange County UV systems utilize identical reactors with
slight differences in the inlet/outlet designs. Validation testing performed at one
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2.2.6.5

2.2.6.6

installation can be applied to another installation without site specific testing if the
hydraulics of the compared systems can be proven similar (according to 2003 NWRI
guidelines). This approach was used to validate the West Basin Water Recycling
Facility AOP system in July 2007 (West Basin Water Recycling Facility UV Disinfection
and Oxidation System — Summary Report of Performance Testing , Neil Brown, July
2007).

The Californian West Basin facility, which has identical inlet/outlet configuration as
Western Corridor, was able to demonstrate hydraulic correlation between itself and
Orange County based on lithium chloride tracer studies conducted in October 2005.
This correlation is equally valid for Western Corridor and hence Orange County testing
work remains valid.

The PPR (present power ratio) will similarly be used as the CCP for virus removal UV
dose will not be measured separately.

UV — REMOVAL OF OTHER MICROPOLLUTANTS.

Snyder et al (Removal of EDCs and Pharmaceuticals in Drinking and Re-use
Treatment Processes AWWA Research Foundation — 2007) showed a removal of
greater than 80% for a number of endocrine disrupting and pharmaceutical compounds
at a dose of 372 mJ/cm? and 5 mg/L of hydrogen peroxide. Of interest, there was a
significant improvement with the dose of hydrogen peroxide.

This data demonstrates that the AOP process will provide a reduction in these
compounds, however it is as yet unclear how many of these constituents and to what
concentration they may appear in RO permeate upstream of the UV system. The AOP
has not been explicitly designed for the removal of these compounds, and UV dose
and controls are not designed around them. At this time, the system will not be
validated against removal of any of these compounds.

CONCLUSION — PRECOMMISSIONING VALIDATION OF ADVANCED
OXIDATION

Validation work from Orange County Water District in the US has demonstrated a 1.2
log removal of NDMA and > 4 log inactivation of MS2-phage for a water source that will
be similar to all three AWTPS, and using combinations of the same UV reactor design.
It has also demonstrated a > 4.0 log virus inactivation per reactor. As a minimum of 2
reactors will always be in operation at doses targeting NDMA removal, a minimum 8.0
log of virus inactivation will be achieved at the AOP.

The control system for each of the plants will ensure a delivered electrical energy dose
as required to meet the guaranteed log removal for NDMA, monitored by the PPR
(present power ratio). Monitoring of the PPR will constitute the validation testing. At

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor the
information it contains be disclosed to any third party without the written consent of Veolia Water Australia Pty Ltd. This document is

not controlled in printed form.



Page: Page 38 of 67
VEOLIA PL-GWA-WC-2003-1

Document:
WATER Date: 22/08/2008
PLAN AWTP Validation Plan

Bundamba AWTP, there may be sufficient NDMA to enable a validation test to be
performed without spiking of the influent. We do not propose any spiking to be
performed if NDMA is insufficient to validate the log removal.

2.2.7 PRECOMMISSIONING VALIDATION — CHLORINE
DISINFECTION

Treated water chlorine is employed primarily to achieve breakpoint chlorination and
remove chloramine and ammonia from the treated water that is not removed via the RO
system. Chlorine contact time will also provide log removal credit for bacteria and viruses.

Chlorine dosing has been considered in the early revisions of the validation plan and was
subsequently used as a critical control point for the Bundamba Validation test. It was used
as it appeared relatively simple to justify additional microbiological removal credit with no
substantial change to operations. Upstream barriers (microfiltration, reverse osmosis and
AORP) for all AWTPs will successfully achieve a > 9.5 log removal & inactivation of viruses
prior to chlorine disinfection, and hence final chlorination is not mandatory from the point of
view of meeting guideline requirements.

The CT requirement for virus removal is very small, and consequently a small chlorine
residual in the treated water tank, which will be required for other process reasons, may be
prudent to retain an additional barrier. However, none of the AWTP treated water tanks
are designed as contact tanks, and thus a determination of tank detention time is more
difficult. For this reason, final chlorine disinfection has been removed as a critical control
point and hence from validation. The discussion section will remain in this report,
however, should chlorine be reconsidered at a later date.

It should also be considered that the treated water pipeline from the AWTPs to the
Wivenhoe release will also likely be chlorinated. As this is commissioned, it may be
prudent to consider this section of pipeline as an additional barrier for microbiological
removal.

2271 BACKGROUND — CHLORINE CT TO REMOVE MICRO-ORGANISMS

The USEPA Alternative Disinfectants and Oxidation Guidance Manual (1999) has
provided the following CT values for the inactivation of Giardia Cysts and viruses.
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Table 2-14. CT Values for Inactivation of Giardia Cysts
Disinfectant Inactivation (mg - min/L)

0.5-log 1-log 1.5-log 2-log 25-log 3-log

Chiorine’ 17 35 52 63 ar 104

LG EA ENLY oD Al T,L30 T.249U 1,900

Chiorine Dioxide® 4 7.7 12 15 19 pc}
Ozone® 0.23 048 0.72 0.95 12 1.43

CT values wers citained from AWWA, 1991,

' Waluss are basad on a fres chioring residual less than or equal to 0.4 mg/L, temperature of 10°C, and a pH of 7.
*valuss are basad on a temperature of 10°C and a pH in the range of 6 to 9.

Values arz based on a temperature of 10°C and a pH of 6 to 9.

Figure 7 - Source - USEPA Alternative Disinfectant and Oxidation Guidance Manual (1999).

Given that the required log removal of giardia has been achieved prior to the treated
water tank, it is not recommended to operate at CT levels for any additional log

removal.
Table 2-13. CT Values for Inactivation of Viruses
Disinfectant Units Inactivation
2-og 3-og 4-log
Chiorine mig - min/L 3 4 Li]
1 T~ T 3 5T a5
Chiorine Dioxide’ mg - min/L 4.2 12.8 251
Qzone mg - min/L 0.5 08 1.0
v mvy - sfem?® 21 36 not available

CT values were cbtained from AWWA, 19591,

" alues are based on a temperature of 10°C, pH range of 6 to 9, and a free chiorine residual of 0.2 1o 0.5 moiL.
*values are based on a temperature of 10°C and a pH of 8.

*values are based on a temperature of 10°C and a pH range of 6o 9.

Figure 8 - Source - USEPA Alternative Disinfectant and Oxidation Guidance Manual (1999).

The CT requirement of 6 for 4 log virus inactivation is a relatively easy target to achieve
and consequently we believe it is prudent to aim for this level in the treated water tank.
As it is not strictly required however, we do not consider it necessary to perform tracer
studies on treated water storage tanks, but rather ensure that the chlorine concentration
is sufficient such that sufficient CT is implied.

The CT relies on the residual chlorine concentration and detention time in the treated
water tank. The treated water tank detention times at full plant capacity are as follows:

Table 12 - Treated Water Detention Time Summary

Plant Treated Water Tank Detention
Time at Full Plant Capacity

Bundamba 8 hours
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Gibson Island 30 minutes
Luggage Point 30 minutes

CT is problematic for the Western Corridor AWTPs in that the treated water storages have
been designed as storage tanks and not specifically as contact tanks.

The AWTPs can be operated to maintain a minimum free chlorine residual of 0.2 mg/Lin
the treated water tank, which will also act as a confirmation of breakpoint chlorination.
Based on this minimum residual, the CTs for each plant are then:

Table 13 - AWTP Minimum CT Summary

Plant Chlorine Concentration x Time
(CT)(mg/L/min)

Bundamba 96

Gibson Island

Luggage Point

These results will provide a 3.0 log inactivation of virus.

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor the
information it contains be disclosed to any third party without the written consent of Veolia Water Australia Pty Ltd. This document is
not controlled in printed form.



PLAN

Page: Page 41 of 67
VEOLIA Document: PL-GWA-WC-2003-1
WATER Date: 22/08/2008

AWTP Validation Plan

SECTION3 COMMISSIONING VALIDATION PLAN

3.1

3.2

3.2.1

INTRODUCTION

Commissioning validation is effectively a plant performance test that confirms that the
treatment process barriers control water quality hazards as expected from the pre-
commissioning validation. The commissioning validation test will confirm the operation
at each critical control point.

Validation is also a test that the critical control points that have been selected in the
HACCP analysis are appropriate and that the critical control point response
procedures are robust and workable.

Table 14 - Validation Test Summary

Expected Commencement Date Bundamba June 2008
Gibson Is — Sept 2008
Luggage Point — Sept

2008.
Duration 4 weeks
Test Staffing Test run by Veolia
Test Witnessed by WCRWPL
Report prepared by Veolia
Notice of Test WCRWRPL to Alliance Min 2 weeks
Notice of Test WCRWPL to Regulator Min 2 weeks

ROLES AND RESPONSIBILITIES

SCHEME OPERATOR

Veolia Water Australia is the Scheme Operator and will be responsible for plant
operation during the commissioning validation test period. Veolia will be responsible
for managing the commissioning validation test including:

e Plant monitoring.
e Sampling and analysis.
e Instrument calibration.

e Liaison and management of vendors if required for specific testing.
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3.2.2

3.2.3

3.2.4

e Test reporting to WCRWPL and on their behalf to the regulator.

e On site co-ordination with alliance personnel.

WCRWPL

The commissioning validation is not an explicit part of the alliance’s requirements in the
delivery of each AWTP. As a result, careful co-ordination is required with the alliance
to ensure that the commissioning validation testing is conducted in a timely fashion
without impeding alliance goals. As scheme owner and member of the Alliance,
WCRWPL are responsible for:

e co-ordination of the Alliance to ensure the plant has achieved a sufficient state of
completeness to proceed with the commissioning validation test.

e providing notice to the alliance when the commissioning validation test is to
proceed.

e ensuring the scheme operator is empowered to operate the plant as required for
the commissioning validation test.

e ensure the Scheme Operator has adequate resources available as requested to
perform the commissioning validation test.

e Act as referee should any dispute occur between the Scheme Operator and
Alliance during the commissioning test period.

ALLIANCE

The alliance is responsible for ensuring the plant has achieved a sufficient state of
completeness to proceed with the validation test. The commissioning validation test
may run in parallel with performance testing or proving period activities. Any conflicts
that may arise from this parallel testing are to be resolved by the assistance of
WCRWPL who are an alliance member.

REGULATOR

The regulator will provide approval for:
e Commissioning validation test.

e Commissioning validation test report.
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3.3 COMMISSIONING VALIDATION - SCHEME OPERATOR
PERSONNEL

The following flowchart details the Scheme Operator’s proposed structure of the
commissioning validation.

A commissioning validation team will focus on the validation test work. This team
will be comprised largely of members of the scheme operations team.

e T
rd ™
e ",
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| (Communication with Alliance and i | Validation Test i
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Plant Operators

PRlarmel Dlars Cim, il

Commiszioning Validation Team

Figure 9 - Commissioning Validation Team

3.3.1 COMMISSIONING VALIDATION TEST CO-ORDINATOR

The role of the Commissioning Validation Test Co-ordinator is to:
= Be the main contact person for the Scheme Operator during the validation
test.

» Liaise with WCRWPL on all tests and results. This will be conducted during
a weekly on site commissioning validation test meeting.
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3.3.2

3.3.3

3.3.4

=  Completion of the validation test report.

» Management of Commissioning Validation Team

PROCESS CHEMIST

The role of the Process Chemist is to co-ordinate all sampling and analysis that is
required for the validation test. This includes:

e Management and co-ordination of sample procedures.
e Management of external laboratories including QA and chain of custody.
e Provide technical support for on line analysers.

e Provide support for the laboratory manager.

PLANT PROCESS ENGINEER

The plant process engineer will be responsible for daily on site co-ordination of the
commissioning validation test. This role will include:

e Plant monitoring and collection of on line data.
e Liaison with the plant operating team.

e Set up of any required tests.

LABORATORY MANAGER

The role of the Laboratory Manager is the following:

e Co-ordination of sampling.

e Co-ordination of sample labeling and bottling.
e Setup to courier samples.

e Manage stocks of essential reagents.

e Manage/Supervise Laboratory QA/QC including COC forms etc
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3.4

3.4.1

3.4.2

3.4.2.1

PLANT OPERATION DURING COMMISSIONING VALIDATION
TEST

PLANT DEMAND

The commissioning validation test will be conducted while the plant is operating
normally. The AWTPs will not necessarily be capable of operating at full output
capacity during the commissioning validation test either due to limitations of raw feed
supply or limitations of customer demand. As much of the plant is constructed in
discrete modular units, attention will be made to each unit for validation. Where
possible, the plant will be operated for periods such that individual units are operated
close to their design capacity if that is required to fully validate the CCP.

This is possible for CCP5 and CCP 9.

It is a requirement of the test that all individual trains be operated so that all discrete
units are validated. Membrane units are discrete and this will not impact CCPs. The
AOP unit must be run for significant periods during the test such that the system is not
at minimum turndown (2 reactors at 60% power).

PLANT REPORTING

The commissioning validation plan will concentrate on the critical control points. Some
other process monitoring information that is relevant to each critical process will be
included in the commissioning validation report — the remainder of plant process
operation information will be included in regular plant operational reporting.

A fortnightly commissioning validation report will be provided to the regulator, which
will include as a minimum:

¢ Any exceedances of alert or critical limits for CCPs reported.

e Performance of the plant with respect to critical control points.

e Any lessons learned or improvements to operation.

REPORTING FROM PLANT SCADA

The majority of plant performance data will be gathered from the plant SCADA system.
Ideally, this information will be provided from the SCADA reporting function and
established trend information. Prior to the validation test taking place, it is essential
that the trend data is available on SCADA and is recorded in the Historian to ensure
the integrity of that data.
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3.4.2.2

3.4.3

3.4.4

Understanding that SCADA reporting and trending systems are often late completion
items, we will make our best efforts to gather on line data. An audit will be performed
prior to the Commissioning Validation test and the status of all instrumentation,
SCADA reporting functionality and data trending will be assessed. If any issues arise,
it will be the responsibility of WCRWPL to arrange for completion or provide a note of
acceptance of that item’s status prior to the test beginning.

FINAL COMMISSIONING VALIDATION REPORT

A final commissioning validation report will be submitted no later than four weeks
following the completion of the commissioning validation test. The report will be
submitted pending any outstanding analysis results to avoid any delay in progress of
the following plant verification testing. A revision of the report will be submitted on
receipt of those results.

The commissioning validation report will be the responsibility of the commissioning
validation trial co-ordinator.

COMMISSIONING VALIDATION TEST WEEKLY MEETING

A weekly meeting will be held each Friday at the AWTP to discuss the performance of
the commissioning validation test. The meeting will be attended by as a minimum:

¢ Commissioning Validation Trial Co-ordinator
¢ Plant Process Engineer

¢ Manager — Environment and Compliance

e  WCRW representative.

e Alliance representative (optional)

A representative of the regulator may elect to attend the meeting, however is not
required.

INSTRUMENT CALIBRATION

The following instruments shall be calibrated and/or verified prior to the beginning of
the commissioning validation test.

Table 15 - Instrument Calibration List

Process Area Instrument Bundamba Gibson | Luggage
Name Island Point
1A 1B
Raw Water Pump stations Raw Water AIT
(Bundamba/Goodna/Oxley/Wacol) | Turbidity
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3.4.5

3.5

Process Area Instrument Bundamba Gibson | Luggage

Name Island
1A 1B

CCP1 Raw Water AIT
Nitrate
Raw Water AIT
Phosphorus
Raw Water AIT
Ammonia

MF Filtrate MF Filtrate AIT
Individual Unit | 1911

CCP5 Turbidity
MF Filtrate AlT
common 1921
turbidity

RO Feed RO Feed
Conductivity

RO Units RO Unit AIT
Combined 2204#-
Permeate 05

CCP9 Conductivity
Meter
RO Permeate
TOC

uv uv AlT
Transmittance | 4850
Hydrogen FIT
Peroxide Flow | 4621
Meter

Treated Water Treated Water | AIT
Tank inlet XXXX
Free Chlorine
CCP12

MEMBRANE INTEGRITY

All MF systems are to be in an integral condition prior to the commissioning validation
test. All MF units for Bundamba must achieve a pressure decay test result below
critical limit prior to the test commencing. Ideally, this should be below the alert limit.
If the plant is under alliance control at the time of the test, WCRW shall be responsible
for ensuring adequate maintenance takes place to achieve this result. If the plant is
under the control of the Scheme Operator, they shall be responsible for ensuring that
this level of integrity is achieved.

RAW FEED PUMP STATION
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The raw feed pump ammonia analyser constitutes CCP1 for the plant. During the
commissioning validation test period, each of the instruments at the raw water pump
station shall be monitored via SCADA and the ammonia result will be reported.

Response procedures must be followed if the alert or critical limit is exceeded for
CCP1.

Response procedures are as follows. Note that these procedures are controlled
documents which are managed by Veolia’s business management system. Revision
control is as per this system and the revisions below may be out of date.

Table 16 - CCP 1 Procedure Summary

AWTP Procedure

Bundamba WI-GWA-WCB-2001-5
Gibson Island WI-GWA-WCG-2001-5
Luggage Point WI-GWA-WCL-2001-1

3.6

If the critical limit for ammonia is exceeded for the specified time at any of the raw
water pump stations to the AWTPs, then the pump station will be shut down. Any
exceedance of alert limit shall be logged in the operator’s logged and any critical
exceedance shall be reported via the Scheme Operator’s Incident Response
Procedure. All incidences will be reported in the commissioning validation test report.

MICROFILTRATION VALIDATION TEST

The microfiltration system validation will concentrate on the requirements of critical
control point 5 as shown in the table below:

Table 17 - CCP5 Summary
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CCP | Alert Limit Critical Limit
CCP | Combined filtrate turbidity > 0.15 NTU | Combined filtrate turbidity > 0.45 NTU >
5 95% of time > 2 hours 15 mins.

Bundamba (Doc reference WI-GWA-WCB-2005-6 CCP 5)

Pressure Decay Test

Daily pressure decay integrity test >
2.0 kPa/min for 2 consecutive tests.

Daily pressure decay test > 3.0 kPa/min

Turbidity

Combined filtrate turbidity > 0.15 NTU
95% of time > 2 hours

Combined filtrate turbidity > 0.45 NTU >
15 mins.

Gibson Is (Doc reference WI-GWA-WCG-2005-5 CCP 5)

Pressure Decay Test

>2 kPa / minute for 2 consecutive
tests

Daily pressure decay test >3.2 kPa/
minute

Turbidity

Combined filtrate turbidity > 0.15 NTU
95% of time > 2 hours

Combined filtrate turbidity > 0.45 NTU >
15 mins.

Luggage Point (Doc reference WI-GWA-WCL-2005-1 CCP 5)

Pressure Decay Test

> 0.59 kPa/5 min

> 0.45 kPa/5 min

Turbidity

> 0.05 NTU for > 2 hours

> 0.1 NTU for > 2 hours

The pressure decay test can be related to a log reduction value for 3 micron particles.
The following calculation (based on the bubble point theory as described in section
2.2.4.1) will be used to convert pressure decay test results to a log reduction value.

The pressure decay test result estimates a bypass flow from a breach through the
membranes. The log reduction value is then the log of the ratio of MF unit filtrate flow
to the breach. As a result, the higher the MF unit filtrate flow for a given bypass flow,
the higher the log reduction. For this reason, the log reduction value may change
even with a consistent pressure decay test result. Both results will be logged for the
commissioning validation test.

The critical control point for the microfiltration system identifies membrane integrity.

Response procedures are as follows:

Table 18 - CCP5 Procedure Summary

AWTP

Procedure

Bundamba

WI-GWA-WCB-2005
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Gibson Island WI-GWA-WCG-2005
Luggage Point WI-GWA-WCL-2005

3.6.1  TURBIDITY MONITORING

MF filtrate turbidity can be monitored for each individual MF unit, and for the combined
filtrate train. SCADA trends will be recorded for the duration of the commissioning
validation test.

As the plant may not be at full capacity during the commissioning validation test, not
all units may be required for operation. Individual MF units will be cycled for duty
during the test period to ensure all MF units are validated.

Combined filtrate turbidity shall be logged on the SCADA and a trend report will be
provided for the entire commissioning validation test.

If the filtrate turbidity exceeds the alert limit, the CCP5 response procedure shall be
followed and the incident logged and attached in the commissioning test report. This
shall not constitute a failure of the commissioning validation test.

If the filtrate turbidity exceeds the critical limit, the MF system will be shut down.

The commissioning validation shall only deemed to have failed if there is a high
frequency of critical limit breach and the CCP response procedure does not
adequately resolve the problem. For the purposes of this test, a failure of the barrier
must not occur during the test.

3.6.1.1 SUMMARY

Table 19 - CCP5 Monitoring Summary

Test Parameter MF Filtrate Unit Turbidity
Test Parameter MF Combined Filtrate Turbidity
Validation Data Recorded MF Combined Filtrate SCADA trend

Action if Alert Limit Breached CCP response procedure

Validation Criteria No exceedance of critical limit during the
validation test.
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3.6.2

3.6.2.1

3.7

PRESSURE DECAY INTEGRITY TEST

The pressure decay integrity test shall be performed on each MF unit every 24 hours
of operation. This is programmed into the SCADA system, however the plant process
engineer will ensure that results are logged for each unit over this period.

The pressure decay test results shall be reported as trend data for the commissioning
validation test period.

Each test shall be conducted such that the start pressure is within the required limits.
Should this pressure be outside this range, the result will be discarded and the test
repeated.

In this test, effectively each MF unit is validated separately. If an individual unit
exceeds the critical limit, the unit must shut down automatically. The CCP response
procedure must then be followed to isolate and/or repair membranes prior to returning
the unit to service.

A failure of the validation test will occur if a unit operates following an exceedance of

the CCP without a shutdown and repair according to the response procedure. As the
units are validated separately, in the event of failure that unit will be deemed to have

failed and the commissioning validation period for that unit will recommence.

PRESSURE DECAY TEST SUMMARY

Table 20 - Pressure Decay Test Summary

Test Parameter Pressure Decay Test

Validation Data Recorded Pressure decay test result.
Pressure decay test start pressure.

Action if Alert Limit Breached CCP response procedure.

Validation Criteria Results below the CCP critical limit with
no more than two breaches following
successful following of the CCP
response procedure.

RO VALIDATION TEST

The RO system commissioning validation test will concentrate on the requirement of
critical control point 9 as shown in the table below:
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Table 21 - CCP9 Summary
CCP Alert Limit Critical Limit
CCP9 Bundamba AWTP (WI-GWA-WCB-2009-3)
RO train specific conductivity > 100 uS/cm RO train specific conductivity > 150 uS/cm
Gibson Is AWTP (WI-GWA-WCG-2009-5)
RO train specific conductivity > 50 uS/cm RO train specific conductivity > 80 uS/cm
Luggage Pt AWTP (WI-GWA-WCL-2009-1)
RO train specific conductivity:' RO train specific conductivity > 150 uS/cm
100 uS/cm when RO feed conductivity < 150 uS/cm when RO feed conductivity < 3000
3000 uS/cm uS/cm
120 uS/cm when RO feed conductivity > 170 uS/cm when RO feed conductivity > 3000
3000 uS/cm uS/cm
The CCP response procedures for AOP are as follows:
Table 22 - CCP9 Response Procedure Summary
AWTP Procedure
Bundamba WI-GWA-WCB-2009
Gibson Island WI-GWA-WCG-2009
Luggage Point WI-GWA-WCL-2009

3.7.1 RO CONDUCTIVITY MONITORING

The RO conductivity will be monitored by on line instrumentation at the combined
permeate for each unit. A SCADA trend of this information will be provided in the
report, along with the permeate flow trend from each unit. Conductivity data will be
filtered to include only data when the RO unit is delivering water to service.

If the conductivity exceeds the critical limit, CCP9 response procedure shall be
followed. A commissioning validation test will be considered a failure if the integrity of
the RO unit cannot be restored after following the response procedure. As for the MF
system, the RO units are effectively validated individually.
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A failure of the test will occur if any unit operates when the CCP critical limit has been
exceeded. If this occurs with any unit, the problem will be corrected and the
commissioning validation period will recommence for that unit only.

3.71.1 SUMMARY

Table 23 - Pressure Decay Test Summary

Test Parameter Pressure Decay Test

Validation Data Recorded RO unit permeate conductivity.

Action if Alert Limit Breached | CCP9 response procedure.

Validation Criteria RO conductivity < critical limit for entire

commissioning validation test. If CCP
critical limit exceeded, RO unit shuts
down and response procedure followed.

3.7.2 RO UNIT TOC MONITORING

Beginning during the commissioning validation test, the RO combined permeate TOC
shall be recorded to begin establishment of a baseline. This will not occur at
Bundamba until instruments have been commissioned, however will begin at Gibson
Is and Luggage Pt.

It should be noted that Luggage Pt cycle the instrument between three individual train
sample points.

3.8 AOP VALIDATION TEST

The Advanced Oxidation System validation will concentrate on the requirement of
critical control point 10 as shown in the table below.
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Table 24 - CCP10 Summary

Alert Limit

Critical Limit

WATER
PLAN
ccp
CCP
10
Al
AWTPs

Present Power Ratio < 100% for >
10 mins

Present Power Ratio < 90% for > 10
mins

Hydrogen peroxide dose flow +/-
20% of flow setpoint for > 10 mins

Hydrogen peroxide dose flow +/-
50% of setpoint for more than 10
mins

6 or more lamps failed on an
individual reactor

30 or more lamps failed on an
individual reactor (this will initiate
train shutdown)

CCP Response Procedures:
Bundamba: WI-GWA-WCB-2010-3
Gibson Is: WI-GWA-WCG-2010-5
Luggage Pt: WI-GWA-WCL-2010-1

The response procedure for CCP10 is as follows:

Table 25 - CCP10 Response Procedure Summary

AWTP

Procedure

Bundamba

WI-GWA-WCB-2010

Gibson Island

WI-GWA-WCG-2010

Luggage Point

WI-GWA-WCL-2010

Unlike the membrane unit operations of MF and RO which have a set of multiple trains
to achieve plant capacity, the advanced oxidation is configured as either a
duty/standby or duty/duty operation. The AOP system relies on achieving a sufficient
dose of UV radiation to provide the required log destruction of NDMA.

Each UV system is arranged in a set of reactors as follows:

Table 26 - UV Summary

Plant No No No No
Trains | Vessels/Train | Reactors/Vessel | Lamps/Reactor
Bundamba | 2 x duty | 2 2 72
AWTP
GibsonIs | 3x 3 2 72
AWTP duty, 1
X
standby
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3.8.1

3.8.2

Luggage 3x 3 2 72
Pt AWTP | duty, 1

X

standby

The UV reactor energy input is based on throughput. The reactors have a minimum
turndown of 60%, thus at some low flow conditions, an effective overdose may occur.
The system must be operated during the commissioning validation test so that UV
units are operated for representative periods at flow paced doses.

In order to meet an 8.0 log inactivation of viruses, a minimum of 2 reactors shall be run
in series at all times. At Gibson Is and Luggage Pt, this will occur by default due to the
capacity design of the trains. At Bundamba this will be included in the program.

At Bundamba AWTP, the opportunity exists to measure the log removal of NDMA
directly as the feed level is sufficiently high to see a result in the outlet stream.
Bundamba will be used as a validation for the scheme to back up previous work
conducted at Orange County. This will not be conducted at Gibson Is or Luggage Pt.

NORMAL AOP MONITORING

The AOP system will be monitored for the following normal performance parameters:
e UV transmittance
e Hydrogen peroxide flow
e PPR (Present Power Ratio)

AOP MONITORING

The present power ratio will be monitored for the AOP system. A SCADA trend of this
information will be provided for the commissioning validation test along with a
combined RO permeate flow.

If the PPR level drops below the critical limit, CCP10 response procedure shall be
followed and the UV train must shut down. At Gibson Is, the RO units will be placed
into recirculation mode while the standby UV train warms up. A commissioning
validation test will be considered a failure if the UV trains do not shut down on CCP
critical limit and the response procedure is not followed.
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3.8.2.1 PLANT FLOW RATE

The systems are designed to achieve log 1.2 (log 1.0 at Bundamba) destruction of
NDMA at full plant capacity. It is possible during the commissioning validation test that
full plant capacity may not be possible due to limitations in raw water supply. To
ensure that the system is validated meaningfully, the number of reactors available will
be matched as close as possible to the plant flowrate.

The number of RO trains and UV trains at each plant are shown in the table below.

Table 27 - No of UV reactors and RO Trains

Plant No RO Trains No UV Trains No Reactors
(duty) (Duty) per train

Bundamba' 4 2 4

Gibson Is 6 3 6

Luggage Point |3 3 6

Note 1 — Bundamba 1B consists of 4 x duty RO trains, one standby. Bundamba 1A
consists of 3 x duty RO trains and one standby. The combined plant shares one
standby RO train, hence Bundamba 1A can operate all four RO trains which are
matched to both UV trains running.

Prior to the test, the number of trains and reactors will be set to match the RO
permeate flow. At Bundamba, NDMA sampling will be conducted across the UV
system to verify NDMA log removal.

3.8.2.2 BUNDAMBA VALIDATION

Bundamba has measured NDMA values approaching 300 ppt in the feed to the UV
system. This is likely due to the high detention time in upstream tankage during the
early low flow periods of the plant. This level of NDMA is sufficient to determine a
better than 1.2 log removal from the system.

At Bundamba, water will be sampled upstream and downstream of the UV system for
NDMA. This will be conducted for a minimum of 5 runs over the four week
commissioning validation test period.

Samples will be taken from immediately upstream of the UV reactors (VBA 4851-1 or
VBA 4851-2). Samples will then be taken at the downstream side of the reactors
(valve to be determined). The samples will be sent to NATA certified external
laboratory for analysis.

For each run, the following parameters will be measured:

¢ RO permeate combined flowrate
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e Hydrogen peroxide dosing flow rate (to calculated a dose)
e No of reactors on line.
e PPR

3.8.2.3 SUMMARY

Table 28 - Present Power Ratio Summary
Test Parameter Present Power Ratio

Validation Data Recorded Present Power Ratio

Action if Alert Limit Breached CCP10 response procedure.

Validation Criteria PPR > 90% for entire test duration.
Validation Criteria NDMA testing to verify EE/O at
Bundamba.
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SECTION4 COMMISSIONING VERIFICATION PLAN

4.1

SELECTION OF PARAMETERS TO INCLUDE IN VERIFICATION
MONITORING

A Source Water Characterisation Program conducted from March 2007 to July 2007
provided results on the concentration of a very broad spectrum of compounds in the
treated wastewater from the six wastewater treatment plants that supply the WCRWP.

The selection of parameters to monitor the quality of the PRW produced by the AWTPs
has been determined from the results of this program. Due to the continuous
improvement nature of verification programs the parameters to be monitored in the
PRW during ongoing verification programs will be updated on an ongoing basis using
information from ongoing source water monitoring and catchment risk assessments.

The complete list of verification parameters proposed to be monitored for each of the
AWTPs is shown in Schedules 1 to 4 in appendix 2.

The rationale behind the selection of the key verification parameters is provided below.

4.1.1 NUTRIENTS, METALS, OTHER INORGANIC SALTS AND ORGANIC

4.1.2

INDICATORS

Nutrients, metals and other inorganic and organic indicator compounds are good
indicators of AWTP performance. Some inorganic compounds such as heavy metals
have health limits for drinking water. A very good historical database on the occurrence
of these compounds in the source water to the AWTPs exists and has facilitated
selection of parameters from these groups.

Parameters from these groups of compounds have been included in the verification
monitoring unless their levels in the source water were below detection which reduces
their value as indicator compounds and also limits the likelihood of them presenting a
health hazard.

MICROBIOLOGICAL INDICATORS

The microbiological indicators recommended in the AGWR2 have been included.

Additional microbiological monitoring may be included in the long term verification
program should further risk assessment show this to be prudent.
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41.3

41.4

4.1.5

DISINFECTION BY-PRODUCTS

The formation of disinfection by-products through chlorination or other oxidation
processes is a widely known and well documented phenomenon in water treatment. All
the AWTPs employ disinfection by chlorine and chloramine at two process steps as
well as an advanced oxidation step. Therefore, the PRW should be tested for the
disinfection byproducts known to form in the water and recycled water treatment
industry even if these compounds were not detected during source water
characterisation.

Parameters included in the verification program include:
e inorganic disinfection products chlorate, chlorite, perchlorate and bromate.

e organic disinfection products Nitrosamines (including NDMA), Trihalomethanes
(Bromochloromethane, Dibromochloromethane, Chloroform and Bromoform.

e chlorophenols (incorporated in phenol screen) and halo-acetic acids. As these
compounds require the presence of larger pre-cursor organic compounds, they are
less likely to occur in PRW than the trihalomethanes as the compounds and their
precursors may be removed via reverse osmosis. Their inclusion in any longer term
verification program will be subject to a risk assessment.

RADIOLOGICAL COMPOUNDS

Gross beta analyses on source water showed levels above drinking water guidelines in
some source waters. Gross alpha and beta analyses have been included.

Gamma spectrometry can be used to determine the cause of the radiological activity in
most cases. Gamma spectrometry has been included to allow determination of the
cause of any gross beta activity observed. Their inclusion in any longer term
verification program will be subject to a risk assessment.

PHARMACEUTICALS, HERBICIDES, PESTICIDES AND
ENDOCRINE DISRUPTOR COMPOUNDS

Of the 331 compounds included in the organic analytical screens, around 95 were
detected in one or more treated wastewater source. These compounds were mostly water
soluble and apart from phenols and endocrine disruptors, could be detected using Liquid
Chromatography Mass Spectrometry.

There is however uncertainty about temporal and spatial variation in occurrence and
concentration of these compounds in the source water because the source water
characterisation was conducted over a relatively short period of time. To accommodate
this uncertainty, the following approach has been taken to selecting parameters to include
in the verification monitoring.

Parameters have been included if they were detected:
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4.2

4.2.1

in any of the source waters, even if they were detected at levels below applicable
guideline limits because temporal variation in concentration could potentially result in
higher concentrations of that compound at different times or seasons.

even if no health guideline value has been defined for that compound in the ADWG or
the AGWR2. This will allow Queensland Health to evaluate if the compound occurs at
significant frequency and concentration to require a health standard to be developed.

The same list of parameters has been included for verification of all the AWTPs,
regardless of whether all those compounds were detected in each of the source waters.
While the parameters had similar characteristics (ie they were water soluble), there was
significant variation in the parameters detected in each of the treated wastewater sources.
However including them all in the verification program should allow for some of the
uncertainty about spatial variation in types of compounds occurring within catchments to
be addressed.

The analytical techniques used to determine the selected parameters will also produce
results for parameters that are part of a standard suite for each class of compound.
This will result in screening for compounds that were not necessarily detected during
the source water characterisation program, which addresses some of the uncertainty
about temporal and spatial variation in the occurrence of these compounds.

FREQUENCY OF SAMPLING

The ideal scenario from a risk management point of view is to gather enough data to
allow a statistical analysis of the variance in occurrence and concentration of
hazardous substances in water to determine the risk of exposure.

It is understood that Queensland Health requires that a minimum of 26 data points
(twice per week for 13 weeks) for each parameter during a minimum of three months in
order to verify that each AWTP will produce water compliant with drinking water
standards.

The frequency of sampling for each parameter has been selected on this basis.

VERIFICATION TEST

The verification test should begin at the conclusion of the commissioning validation
test. At Bundamba, consideration may be given to starting the verification test in
parallel with the commissioning validation test, however due consideration should be
given to the state of completion of the plant and any process risks that may entail.

The Luggage Point and Gibson Island AWTPs will start verification testing at the
completion of commissioning validation.

At the conclusion of each of the Verification Tests it is expected that approval will be
granted for the PRW to be released to Wivenhoe Dam.
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4.2.2

4.3

4.3.1.1

ONGOING VERIFICATION MONITORING

The Ongoing Verification Monitoring for each of the AWTPs will commence at the end
of each of the Verification Tests.

The Ongoing Verification Monitoring program will be defined largely based on the
results of the Verification Tests and sourcewater monitoring programs. It is likely that
the long term verification program will be based around frequent monitoring of indicator
and surrogate compounds with less frequent screening of specific contaminants of
concern.

Monitoring contaminants of concern

Screening the product water (PRW) for contaminants of concern will occur at a lesser
frequency than monitoring indicator organisms.

Selection of parameters to include in such screens will be guided by the following:
e The screens used during the Verification Test will be used as a starting point.

e The Verification Test Screens will be augmented with any compound that is
detected with reasonable frequency during the ongoing source water monitoring.

e Additional contaminants of concern that may not be part of the existing source
water analytical screens will be identified as follows:

e Source Characterisation (Trade waste surveys) to identify compounds not included
in analytical screens.

e Review of the US list of contaminants of concern by Queensland Health for use of
these compounds in Australia and in this region. If frequent use is identified such
compounds will be included in source water screens.

e Queensland Health will determine the health impact and a guideline values for
compounds not listed in the ADWG or AWGR2.

e |f these compounds are detected at reasonable frequency in the source water it will
be include in PRW screen.

The frequency of screening product water (PRW) for contaminants of concern in the
Ongoing Verification Monitoring is proposed to be monthly.

SAMPLING AND ANALYSIS

Samples will be taken according to Veolia’s sample collection work instruction WI-
GWA-WCB-2415-2. On site sampling requirements will be the responsibility of the
Plant Laboratory Manager.

The

LABORATORY AND CHAIN OF CUSTODY
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4.4

Chain-of-custody forms are used to ensure sample integrity from collection to data
reporting. This includes the ability to trace possession and handling of the sample
from the time of collection through analysis and final disposition. This process is
referred to as “chain of custody” and is required to demonstrate sample control when
the data are to be used for regulation. The following topics are associated with the
major aspects of chain-of-custody, and are addressed in draft Work Instruction WI-
GWA-W(CB-2415-2.

e Sample Labels

e Sample Seals

e Field Log Book

e Chain-of-Custody Record (refer to BWSAS COC)
e Sample Analysis Request Sheet

e Sample Delivery to the Laboratory

¢ Receipt and Logging of Sample;

e Assignment of Sample for Analysis; and

e Disposal.

A sample chain of custody form, as used with BWSAS has been attached in appendix
3.

RESULTS AND REPORTING

Results will be provided in a monthly report. This will be provided by the Manager,
Environmental and Compliance.

The report will be provided with results pending. Any results that are not available due
to delays in laboratory analysis will be updated in the subsequent reports.
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Appendix 2 Critical Control Point Response
Procedures
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Appendix 3 Verification Test Schedules
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1 Introduction

In late 2005 Sydney Water Corporation (SWC) called for expressions of interest to design,
construct, commission and operate the Camellia Recycled Water Project. The tender evaluation
and assessment program is now in Stage 2 with two short-listed tenderers.

Sydney Water proposes to develop the Project through a Design, Build, Own and Operate
delivery process. The Returnable Schedule 6 - Technical Sufficiency, from the Request for
Detailed Proposal (RDP) requires an independent verifier to provide a design verification report.
Kellogg Brown & Root Pty Ltd (KBR) was contracted by AVA Water Consortium (AVA) to
provide a verification report.

Based on comments from Sydney Water, the initial scheme has been modified to 25SMLD. This
report provides verification of the modified scheme.

2 Verification Methodology

The IV considers that the essential service was to assess the proposed design outlined in the
revised schedule 6 against the requirements of the SWC Request for Detailed Proposal (RDP).
Verification did not consist of a detailed check of the tender design, however the service will
provide assurance to AVA and SWC that the proposed solution complies with SWC
requirements.

The design is at concept level for tendering purposes. KBR have based their comments on the
information provided by AVA.

The intent of this verification is to provide a ‘high level’ check on the proposed design and
review of assumptions and design criteria ensuring that the design assumptions by AVA are
reasonable and that the methodologies undertaken for risk, cost and timing are acceptable in
meeting SWC requirements.

3 Information Reviewed
The following information was supplied for review:

e Revised Proposal: Camellia Recycled Water Project: - Returnable Schedule 6-
Technical Sufficiency -Submitted to SWC on 29th June 2007

e The technical information reviewed as part of the IV report dated 14™ April 2007 for
the original Camellia Recycling Scheme

e Document No:B0223-MR-0000-01
e Operational costing model and P&IDs viewed at on Veolia’s computers (23/08/07)

e Documents : DIA No.2 REV 4, DIA No.3 REV 4, DIA No.4 REV 5 & DIA No.9
REV 3,
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4 Verification Findings
4.1 Review of response to SWC feedback

Clarify how the proposed treatment train will achieve the limits for ammonia alkalinity and total nitrogen

and phosphorous as stated in the RDP
Ammonia &Total N

AVA has introduced a cationic ion exchange plant downstream of the RO plant. The IV concurs
with the comment that the introduction of this unit operation will increase the ammonia removal
achieved by the system.

Furthermore, AVA advise that the additional unit will ensure compliance with the total nitrogen
& ammonia limits proposed by SWC.

Alkalinity

AVA advice that they have based their design on the understanding that the alkalinity value
specified in Table 8.1 of the RDP document is not a target (Addendum 5). Consequently, the
process train does not contain a specific process aimed at producing an alkalinity of <Smg/L.
The IV concurs with the statement that despite no specific process it is expected that the plant
will produce water with a reasonably low alkalinity. However, there is insufficient information
for the IV to ensure that the plant will achieve an alkalinity of <5mg/L.

Phosphorous

AVA has noted that over 95% of the total phosphorous entering the plant should be as reactive
phosphate. Furthermore, the IV notes that the introduction of a coagulation step will also reduce
the phosphorous load on the membrane plant.

Rejection rates of phosphate, nitrate and ammonia outlined in Schedule 6 are typical for RO
membranes. However, it is noted that the rejection rates are dependent on a number of
conditions specific to the plant such as membrane types, membrane age, temperature and
speciation of the ion. A detailed assessment on specific plant conditions has not been
undertaken for this initial review.

Clarify why the trigger limits for Chlorine and TDS are inconsistent with the limits in the RDP

AVA have noted that the design has been modified to ensure that trigger limits for chlorine and
TDS are consistent with the RDP

There are inconsistencies regarding the volume of the waste stream. Refer to Pages 21,27,31 53
and 98 of Schedule 6. Clarify the amount of UF waste stream volumes and total waste stream
volumes

AVA has identified the daily UF waste stream volume as 2851Kl/day or 2908Kl/day including
the chemically enhanced backwash and UF CIP.

AVA have advised that the Wastewater discharge for the 20ML/d plant can range from
8.2ML/day to 10.1ML/day depending on the ammonia concentration in the LAP. The high
variation in waste volumes is due to the proposed dilution of the ammonia levels.

AVA advice that dilution will not be required when the concentration of the ammonia in the
LAP is less than or equal to its 50%ile level of 28mg/]. Maximum dilution is expected when the
ammonia concentration in the LAP is at its 90%ile value of 33mg/L.

Explain how waste flow to the sewer will be controlled to meet sewer capacity requirements.
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The IV notes that volume and ammonia concentration limits are the limiting factors in meeting
requirements. AVA propose to dilute the plant waste only when required to meet the
requirements of the trade waste standards.

AVA also note that they do not anticipate that large on site storage of waste will be required to
cater for sewage discharge restrictions caused by wet weather events since SWC has indicated
that if wet weather events occur, effluent from the Glenfield STP will be diverted and thus the
LAP will not have sufficient capacity to service the plant at 20ML/day.

The requirements for onsite wet weather storage was not verified in this initial review.
However, AVA advice that there is sufficient storage space available if required.

In your Submission, you note that TDS would be measured before pH adjustment. Clarify how
this measurement will comply with the RDP requirements for TDS of 50mg/L

AVA has adequately addressed this issue by locating the monitoring point for recycled water
quality, including TDS, at the outlet of the chlorine holding tank. The chlorine holding tank is
located down stream of chlorine dosing and pH adjustment.

In your Submission, no CCT is nominated in your process train. Clarify how you propose to
comply with Img/L of free chlorine after 1 hour detention

AVA plan to introduce a chlorine holding tank with a 1 hour residence time prior to final
storage. The tank size is 1050kL which is an adequate size to provide a detention time of 1 hour
when operating the AWTP at 25ML/day.

4.2 Verification of plant process design - quality, quantity and reliability
Treatment Process Overview

The main unit operations incorporated in the treatment process as shown in Veolia’s process
flow diagram are; basket strainers, ultrafiltration (UF), reverse osmosis (RO), ion exchange and
degasser, waste neutralization and disposal, storages (feed balance storage, RO feed balance,
RO permeate collection, recycled water and RO clean in place (CIP) tank), chemical dosing
(ammonia, hypochlorite, citric acid, sulphuric acid, sodium bisulphite and caustic soda).

The treatment process information provided is limited and consequently the IV’s assessment is
limited to the process overview. However, the level of technical design undertaken is considered
satisfactory for a conceptual level design.

Basket Strainers

Basket strainers with a screen size of 500 micron are proposed to screen incoming effluent. This
appears to be an appropriate technology selection for the protection of the UF membranes. The
capacity of the units, material selection, instrumentation or control system was not verified in
this initial review.

Ultrafiltration

A Memcor submerged Ultrafiltration system has been proposed. The technology selection
appears to be an appropriate pre-treatment for the reverse osmosis system. The risks attendant
with UF fouling and subsequent loss of flow to the RO is mitigated by the inclusion of a single
fully redundant train, which lowers the design operating flux from 41 L/m’h to 33 L/m*h when
in operation .
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Coagulation prior to the UF process has been introduced which will also help reduce the risk of
fouling in addition to the removal of some TOC/BOD. The proposed type of coagulant and
approximate dosage rate appear to be appropriate for this application.

Reverse Osmosis

A two (2) stage reverse osmosis system consisting of Sachan membranes has been provided.
The technology selection is an appropriate desalination system. The system has in total eight (8)
RO trains and has been sized on a flux of 17.2L/m?h to provide a net permeate of 20ML/d. The
system appears to be adequately sized for flow requirements of the network distribution design.

Ion Exchange and degasser

The AVA have introduced Ion Exchange (IX) to remove residual ammonia from the RO
permeate. This technology is appropriate for the removal of ammonia from water, however;
details provided to the IV are limited for this initial review. Data on resin type, capacity,
selectivity and kinetics is required in order for the [V to comment on the IX plant.

Process flow diagrams indicate that the IX waste is recycled back to the coagulation tank, a
review of the chemistry and mass balance is recommended to assess the risk of scaling & if the
IX is adequately sized.

The 5% sulphuric acid used to regenerate the IX will be produced in-situ. Review of the energy
balance around this operation is recommended to assess if this will have an adverse effect on
resin life.

Waste Neutralization and Disposal

A waste neutralization and disposal system has been provided for the waste streams. This is
considered an acceptable technology selection for the neutralization and disposal of the waste
streams. Information on the capacity of the units, details of mechanical fit outs, size of units,
material selection, instrumentation or control system was not provided for this initial
verification.

Storage Tanks

AVA notes that the on-site chemical storage has been sized to provide 24 days consumption
plus an additional 7 days to allow for chemical delivery lead times based on the 25ML/day plant
capacity. The IV notes that the storage capacities appear to be sufficient.

Chemical Dosing

Generally the chemical dosing proposed appears satisfactory for the concept design of the
RWTP. Information on dosing rates was not provided for this initial review.

Plant Size

The plant is designed for an average output of 20ML/d with a potential to expand to 25ML/d
thereby satisfying the requirements of the distribution network design to ultimately meet
customer demand. The concept design appears to provide sufficient treatment capacity based on
installed membrane area and intermediate and final storage capacity to deliver the rated plant
output.

Waste Disposal and Bypass

Estimates of waste generation are in the vicinity of 8 to10 ML/day. This ratio is dependent upon
a request for the relaxation of the ammonia concentration limit. There is a proposed cross
connection with the Liverpool to Ashfield Pipeline (LAP) that is sized to bypass the peak output
of the RWTP for use during commissioning. Any out of specification recycled water will now
be discharged to the sewer at the minimum plant operating rate.

RWTP Reliability
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The IV cannot verify operating life expectancy of plant components as is not possible to
comment on issues such as fouling management and membrane protection due to limited
information on the level of instrumentation and data management.

The UF system consists of 5 trains with 1 standby train and the RO system consists of 8§ trains
with 1 standby train. The system appears to have adequate redundancy.

Interchange ability is provided for the RO process. The RO trains use standard element pressure
vessels which can accommodate a range of RO membranes. The UF system will be limited to
membranes supplied by Siemens.

4.3 Verification of the proposed distribution network design

AVA have designed the network with two distinct operating zones, southern Smithfield region
and northern Camellia region. AVA has noted that this design philosophy allows increased
reliability, with the ability to operate each zone independently. The three reservoirs (Fairfield
RWTP clear water tank, elevated reservoir and Camellia reservoir) have been provided with
potable water top-up, allowing for a total of 12.3ML/d to supplement the recycled water supply.

Verify Distribution Network Design

The head loss at some sections of the transfer mains is estimated by AVA at 7 m/km during
peak flow periods, which exceeds the recommended level of WSA Water Supply Codes.
However, despite the higher design head loss, the velocity remains within the WSA guidelines
of 2m/s. AVA have noted that the design approach was to maximise the use of the 12” gas main
along Woodville Rd. AVA consider this approach to be consistent with the intent of the code to
provide an economic design.

AVA propose to use SDR 17 polyethylene pipe downstream of the Woodville reservoir. This
pipe class is less than the minimum pipe class rating of PN16, recommended in WSA 03-2002.
AVA have addressed the risk associated with this and have noted that the maximum operating
pressure in this section will be much lower than the recommended maximum operating pressure
of SDR 17 polyethylene pipe.

It is understood that preliminary hydraulic assessment has been conducted to optimize head loss
and achieve desired performance along RW distribution network. The hydraulic assessment has
not been verified in this initial review.

Verify Pipe Networks & Valve Selections

The network components and connection details appear to be in compliance with WSA03-2002
and WSAO02-2002. The valve types offered appear to be appropriate under the WSA
specifications however valve sizes are yet to be selected.

Pipe material selections offered are all plastic which are appropriate for recycled water systems.
The predominant choice is PVC-O or GRP for trenched section and PE100 for directionally
drilled and thrust bored sections. No jointing systems have yet been specified.

4.4 Verification of operation, monitoring and reporting protocols

Verify Flow Estimation (Inflow - Secondary Treated Effluent)

AVA have indicated that the RWTP inlet and waste discharge have been designed for capacities
of 37 ML/d and 10ML/d respectively. These capacities are adequate for the design flows of the
RWTP.

Verify Supply Reliability from Reservoirs
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The sizing of the reservoirs at Woodville Golf Course and Camellia appear to be satisfactory
and have accounted for

e operation volume that is 0.8 times the foundation customers peak hour demand
e A Dead volume of 0.25m at the base of the tanks
e and a freeboard of 0.25m

Verify Operation and Maintenance

Reservoirs

The operation and maintenance of Woodville Golf Course and Camellia Reservoirs without
disruption to services is possible under the current configuration. The storage at twin
compartments of Camellia Reservoir (storage capacity equivalent to a mean day demand) and
potable water top up arrangements are expected to ensure the continuous supply of RW.

Water Supply Network

The water distribution network, pump stations, reservoir, actuated valve and metering stations
will be fully automated and suitable for unsupervised control and operation.

The pump at the transfer pump station will be fitted with suitable instrumentation and will be
controlled from the SCADA system sited in the Fairfield plant. Both the Camellia and Fairfield
pump stations contain variable speed drives.

It is proposed that the pumping units at the Fairfield Pump Station will be controlled via the
level at the Woodville Elevated reservoir with additional pressure feedback from the pressure
transmitter at the Marubeni off take, while the pumping units at Camellia Pumping Station will
be controlled by a pressure transducer at a remote location of the transfer main. Additional
review of this arrangement is recommended.

AVA has indicated that the locations and discharge rates of the scour valve outlets to the
sewerage system have been identified and approved by SWC.

Maintenance of Critical Mains and Mechanical-Electrical Components

The asset management plan presented by Alinta for periodic and preventative maintenance of
critical RW mains, pumps, valves, motors and ancillary components appears to be satisfactory
and in line with the asset management plan of major water utilities. There appears to be minimal
disruption of services when a pumping unit is off-line for maintenance purposes at RWTP and
Camellia Reservoir.

RWTP

There appears to be minimal disruption of RW production during maintenance of UF and RO
units. The adjustment of flux rate at UF unit and inclusion of an additional RO unit appear to be
adequate to undertake scheduled maintenance works without affecting the RW production.

SCADA System

The SCADA system and ancillary instrumentation and monitoring units appear to be
satisfactory. The system will be designed to log a number of process parameters suitable for
tracking the plant performance and also for development of O&M plan. Instrumentation to
monitor inflow rate from LAP, waste generation and volume of RW production could not be
verified

4.5 Verification of operating cost estimates

The methodology adopted in determining the operating cost appears to be satisfactory. The costs
appears to be based on supplier quotes and in-house experience.
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Appendix A - KBR Independent Verification team qualifications and experience.

The verification team for the revised scheme comprises the following IV Staff:

Kanishka Banerjee - MESc (Environmental), BE (Chemical)

Technical Input - Process engineering review.

Experience - Kanishka has more than 12 years of experience in water and
wastewater treatment and the chemical industry, specialising in the treatment
of industrial and municipal wastewater.

Brendan Halyburton - BE (Chemical) (Honours)

Technical Input - Report co-ordinator, author and process engineering review.
Experience - Brendan is a chemical engineer with 5 years experience in the
mining, water and wastewater industry. He has experience with membrane
based separation process and adsorption process such as ultrafiltration, reveres
osmosis, nanofiltration and ion exchange.

Martin Vries - MBA (Economics & Finance) , MSc (Civil & Coastal Engineering)

Technical Input - Project supervisor.

Experience - Martin has over 20 years of experience with a solid background
in project management, business development, sales, production and business
unit management He has an extensive knowledge in developing and
implementing infrastructure related business strategies in Australia
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1. INDEPENDENT VERIFIER DETAILS

Kellogg Brown & Root Pty Ltd (KBR) is AquaNet's proposed Independent Verifier.

The key verification signatory representing KBR, nominated as the IV Representative (Project
Director), will be Martin Vries (Senior Project Manager) with credentials of a Master of Business
Administration (Economics and Finance)University of Rochester and The Erasmus University of
Rotterdam, Master of Science (Civil & Coastal Engineering), Technical University of Delft.

In case of the need for alternatives, David Abbey (Director, Major Projects) or Geoff Borton (Industry
Director, Water) are nominated KBR management staff with approved verification responsibility.

KBR has the following Independent Verification, and design and construction certification project
experience:

: Certificgtion Independent Asse_t
Project Sector of deS|g|_’1, Review Valuation
construction

Sydney Desalination Plant (BlueWater) Water v

Murrumbidgee Irrigation Mini Hydro Water v

Grampians Water BOOT Water v

Illawarra & Woronora Treatment Plants Water 4
Yarra Valley Water Water v

Townsville International Airport Airports v

Stadium Australia Buildings v v

Central 2000 Buildings v

Gas distribution, Melbourne CBD Gas v

Moura Ammonium Nitrate Plant P&C v

EFIC Technical Assessment Services P&C v v 4
Flinders Ports Ports v

Basslink Power v

Rolling stock acquisition Rail v

Auckland Rail corridor audit Rail v

Tranz Rail Infrastructure Rail v

Bauhinia Regional Rail Project, Qld Rail v v

M5 SW Motorway Roads v v

2.  INTRODUCTION

The verification functions of the Independent Verifier (IV) role are summarised in Schedule 2 of the
Independent Verifier's Deed of the Project Agreement.

This Verification Management Plan (VMP) provides an outline of the verification procedures to be
used by KBR in the Rosehill and Camellia Recycled Water Project.

At this stage of the project, namely AquaNet’s design and construction submission, full details are
being established and only the principles for the development of the VMP are provided. Upon
approval of the IV role and agreement under the Deed, verification activities will commence, including
an up-date of this VMP to meet final (agreed) design and construction details and schedules.
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Generally the Independent Verifier shall review plans, reports, documents, submissions, and records
submitted, provided or supplied by AquaNet, for review. The Independent Verifier will assess the
plans, reports, documents, submissions and records for compliance with the requirements of the
Project Agreement, the consolidated AquaNet revised offer of 24 August 2007 and any subsequent
agreed terms and conditions. All verification activities will be carried out in accordance with this VMP.

The Independent Verifier shall report directly to both Sydney Water and AquaNet.

3. PROJECT DEFINITION

3.1. SCOPE OF WORK

A Recycled Water System will be designed and built to supply seven (7) Foundation Customers and
(6) six Non-Foundation Customers in the Camellia and Smithfield areas.

The system will involve sewer mining from the Liverpool to Ashfield Pipeline (LAP) followed by
treatment to produce recycled water and a piping network for distribution to initially these Foundation
Customers and Non-Foundation Customers.

The project scope will include:

o Obtaining approvals for the recycled water treatment plant and the delivery pipe network
(Recycled Water System) to deliver recycled water to Foundation and Non-Foundation
Customers

. Designing, constructing and commissioning the Recycled Water System

. Operating and maintaining the Recycled Water System

. Engaging with stakeholders and consulting with the community at each stage of the project

. Arranging financing for the design, construction, commissioning and operation of the

Recycled Water System and supply of recycled water
. Providing recycled water to SWC for on-sale to its Foundation Customers
To ensure contract compliance and in order to facilitate the timely and successful delivery of this
project, an Independent Verifier (1V) is to be appointed. The Independent Verifier is required to verify
the adequacy of the AquaNet management systems and will be required to receive, review, observe,
monitor, audit, verify and endorse AquaNet’s documents, management plans, processes and other
works outlined in the Project Agreement. The IV has verified and issued a certificate for the tender
project scheme, as well certifying the subsequent 24 August 2007 revised scheme from AquaNet.

The IV role is not to undertake any “proof engineering” services as a part of this project.

3.2. OBJECTIVES

The objectives of this VMP are:
. To provide a detailed description of how the Independent Verifier and AquaNet intend to

carry out their obligations in connection with the Independent Verification in accordance with
the requirements of the Project Agreement
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To demonstrate to SWC that the Independent Verifier has the understanding and capability
at all times to carry out the verification activities in accordance with the requirements of the
Project Agreement

To ensure that the verification activities comply with the requirements of the Project
Agreement and the finally agreed project scheme

To define responsibilities, resources and processes for planning and performing the
verification activities

To allow SWC and AquaNet to understand how the Independent Verifier will achieve the
performance outcomes specified in the Project Agreement

INDEPENDENT VERIFIER OBJECTIVES

The Independent Verifier has the following objectives:

3.4.

Verify that the processes employed in the design of the Recycled Water System comply with
the requirements of the Project Agreement, relevant specifications, and the Project
Management Plans

Verify that the processes employed in the construction and commissioning of the Recycled
Water System comply with the requirements of the Project Agreement, relevant
specifications, and the Project Management Plans

Add value as appropriate to the design components of the Recycled Water System
Support Sydney Water and AquaNet in delivering an incident-free project

Provide assurance to Sydney Water that the Recycled Water System has been delivered

according to specifications and procedures agreed and as required by Sydney Water and is
“fit for purpose”.

SCOPE OF SERVICES

The Independent Verifier is required to complete the functions specified in Schedule 2 - Independent
Verifier Services of the Project Agreement.

The scope of services can be summarised as follows:

Review the Project Management Plans (PMPs)
Review, up-dated or amended PMPs

Up-date the VMP in accordance with changes in other PMPs and the detailed development
of construction and commissioning schedules

Undertake verification of the detailed design work packages (review of technical adequacy
for compliance with the Project Agreement and necessary specifications)

Certify final design packages are in accordance with the Project Agreement (noting that no
forms of “proof engineering” of the scheme will be undertaken under this 1V role)
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Undertake audits of AquaNet’s design process including:

. Audit the execution of the Design Management Plan and other Management Plans relevant
to the design process

. Audit methods and records for the design work packages

. Audit the compliance records relating to the review of each design work package

. Monitor the construction works and schedule and advise whether works are being
constructed in accordance with the project requirements

o Audit the execution of the Time Management Plan, Construction Management Plan,

Commissioning Management Plan, OH&S, Environmental and Quality Management Plan,
and the Community Consultation Management Plan

. Advise SWC on applications for extensions to the Date for Completion

. Audit, monitor and inspect the commissioning process and certify compliance for
commissioning Inspection and Test Plans (ITPs)

o Verify and certify defect rectification documentation

. Provide advice on determinations for Practical Completion and Completion

. Provide advice allowing issue of Certificates for Practical Completion and Completion

. Audit records and endorse Completion of the works

. Where the Independent Verifier considers that any plans, reports, documents, submissions

or records provided by AquaNet do not comply with the requirements of the Project
Agreement or the Management Plans, the Independent Verifier will notify AquaNet and SWC
of the areas of non-compliance

In addition to the above scope of services, the Independent Verifier will be responsible for the delivery
of the Independent Verification in accordance with this VMP. As such, verification project management
services shall include (to the extent necessary to deliver the technical scope):

o Management of client interfaces and inputs

. Attendance at project control group monthly meetings
. Updates and implementation of the VMP

. Quality management

o Project controls

. Health, safety and environmental management

. Risk management

. Project reporting

. Quality auditing
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. Close-out management

The Independent Verifier's Scope of Services explicitly excludes Proof Engineering and/or Preferential
Engineering of any of the Designs that make-up the scheme.

3.5. ROLES, RESPONSIBILITIES AND AUTHORITIES

This section summarises the roles, responsibilities and authorities of the Independent Verifier and
AquaNet in relation to the independent verification of the Project works as required by the Project
Agreement.

3.5.1. INDEPENDENT VERIFIER ROLES AND RESPONSIBILITIES
The role of the Independent Verifier is to:

. Independently verify in accordance with the Project Agreement, the Deed of Appointment of
Independent Verifier and this Verification Management Plan that the Project Works and
AquaNet’'s Work comply with the requirements of the Project Agreement, the Service
Delivery Outcome Specification and the PMP’s

. Provide advice on determinations of extensions of time, Commissioning and Completion and
other matters that the Project Agreement requires be determined by the Independent Verifier

. In accordance with this Verification Management Plan, monitor AquaNet’s Work in order to
form an opinion as to whether the construction obligations of AquaNet are being complied
with and, in particular, whether the Project Works are being constructed in accordance with
the requirements of the Project Agreement, the Service Delivery Outcome Specification and
the Project Management Plans

The responsibilities of the Independent Verifier are:

. To provide suitably experience and skilled personnel

. To act independently of the Parties, the Financiers, their Associates and any of their
subcontractors

o Conduct reviews, verifications and audits as required by this Verification Management Plan

. Discharge all functions referred to or contemplated in the Deed of Appointment of

Independent Verifier

3.5.2. INDEPENDENT VERIFIER AUTHORITIES

The authorities of the Independent Verifier are:

. Right of access during usual business and/or construction hours or on reasonable notice to
Project Land and areas relevant to AquaNet's Work (subject to safety and security

constraints)

Determinations made by the Independent Verifier will be final and binding upon the Parties except in
the case of manifest error.
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Authority for the Independent Verifier or person/s nominated by the Independent Verifier to monitor
such commissioning tests.

3.5.3.

CONTRACTOR RESPONSIBILITIES

AquaNet'’s responsibilities to the independent verification process are:

4.

To ensure that internal verification and validation is complete prior to submitting material to
the Independent Verifier

To submit documents in sufficient time for their review, return and resubmission in
accordance with the agreed programme

To provide to the Independent Verifier on a monthly basis an updated schedule of drawings
showing current issue and amendment status

DELIVERABLES AND METHODOLOGY

4.1.

4.1.1.

DELIVERABLES

CERTIFICATIONS

The primary deliverables from the Independent Verifier are:

4.1.2.

Certification of compliance for Project Management Plans
Certification of design reports and drawings
Certification of construction and commissioning reports and drawings

Certification of defect rectification

REPORTING AND NOTIFICATION

The primary deliverables from the Independent Verifier are:

4.2.

Notification to SWC of non-compliant plans/packages
Design Validation Reports
Audit Reports

Compliance Records

PROJECT PLANS

Verification commences with a review of the AquaNet's PMP’s:

Project Management Plan
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. Time Management Plan

. Approvals Management Plan

. Design Management Plan

. Construction Management Plan

. Commissioning Management Plan

. OH&S, Environmental and Quality Management Plan
. Operations & Asset Management Plan

. Community Consultation Management Plan

. Verification Management Plan

These PMP’s shall be assigned for verification by the IV Project Manager to appropriate (approved)
personnel to verify compliance with the Project Agreement. Certification of compliance of all
management plans shall be provided to both AquaNet and Sydney Water.

Verification of the PMP’s will ensure that they include:

. Detailed descriptions of how AquaNet intends to carry out it’s obligations in accordance with
the Project Agreement and with respect to the subject matter of each PMP

. Evidence that AquaNet has the understanding, capacity and capability to carry out
AquaNet’s work in accordance with the requirements of the Project Agreement

. Ensure that the project works comply with the requirements of the Project Agreement

. Defined responsibilities, resources and processes for planning, performing and verifying
AquaNet's work

Where the Independent Verifier considers that any of the above plans supplied by AquaNet do not

comply with the requirements of the Project Agreement, the Independent Verifier will advise AquaNet
and Sydney Water of areas of non-compliance for correction.

4.2.1. UPDATED AND AMENDED PROJECT PLANS
The PMP’s will require ongoing development, amendment and updating throughout the duration of

AquaNet’'s work. These updated Project Management Plans will be submitted to the Independent
Verifier. The Independent Verifier will review and certify these plans as outlined above.

4.2.2. UPDATE OF THE VERIFICATION MANAGEMENT PLAN

Updates of this VMP will be undertaken throughout the duration of AquaNet’s work to align with
changes in the PMP’s, and subsequent detailed development of the construction and commissioning
schedules.
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4.3. TECHNICAL VERIFICATION

The Independent Verifier is required to review and confirm, by reasonable overview and general
checking, the adequacy and compliance of the design, construction and commissioning elements of
the project; as required to verify the adequacy of the AquaNet management systems and endorse
AquaNet’'s documents, management plans, processes and other works outlined in the Project
Agreement.

The Independent Verifier has issued a certificate for the tender project scheme, as well certifying the
subsequent 24 August 2007 revised scheme from AquaNet.

The Independent verifier will not provide a “preferential engineering” function nor undertake any “proof
engineering” services as a part of this project.

4.3.1. ENGINEERING DESIGN VERIFICATION

The Independent Verifier will review compliance with the design verification which will be conducted at
prescribed stages of design development. Generally the design verification will include:

. Overall design concept and assumptions

. Validity of the processes and compliance with Sydney Water’s requirements used to arrive at
design inputs, assumptions, design requirements and calculation methodology

. Methodology proposed for the design construction including associated technical and
scientific field work

. Technical design compliance with the Project Agreement

. Technical feasibility of proposed construction techniques

. Electrical and instrumentation design

. Control philosophy for the scheme

. Prevailing environmental factors that may affect the design,=

. Compliance with statutory requirements

. The design's consistency with industry and Sydney Water standards

. Efficiency of the design and/or recommendations in terms of time and cost
o Health, Safety and Environmental requirements

. The standard of supporting documentation defining the design

Procedures and requirements for the design verification are contained in Section 9 - Engineering
Design.
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4.3.2. CONSTRUCTION AND COMMISSIONING VERIFICATION

The Independent Verifier will use on-site inspection, observation, audit and review of AquaNet's
Quality System, Procedures Manuals and Quality Control Procedure to verify compliance with
construction and commissioning activities. This will include:

. Review and verify the Construction Management Plan, construction planning documents and
construction work packages

. Monitor compliance with project plans, specifications and with approved design plans

. Verify the compliance of the processes and outputs described in the Commissioning
Management Plan

Procedures and requirements for the construction and commissioning verification are contained in
Section 10 — Construction and Commissioning.

4.4. PROJECT AUDITS

Generally the auditing process will be split into three (3) areas; design process audits, construction
process audits and commissioning process audits. A general overview of the auditing methodology is
presented in this section. Detailed auditing procedures are found in Section 9 — Engineering Design,
Section 10 — Construction and Commissioning, and referenced Appendices.

4.4.1. DESIGN PROCESS AUDITS

Auditing of the design process is generally an audit of the execution of the Design Management Plan
and other Management Plans associated with the design process. Specifically the audits will consider
the methods, procedures and records used by AquaNet in preparing, verifying and validating the
respective design work packages.

Audits will be undertaken of the compliance documentation supplied with the design work packages.
Audits will also be scheduled in AquaNet’'s and associated sub-contractors’ offices to review
compliance with the design quality assurance systems as described in the Design Management Plan.

4.4.2. CONSTRUCTION AUDITS

Auditing of the construction process is generally an audit of the execution of the Construction
Management Plan and other relevant Management Plans, particularly the OH&S, Environmental and
Quality Management Plan, the Time Management Plan, and the Approvals Management Plan.

Based on AquaNet’s Inspection and Test Plans (ITPs) and construction programme, a schedule of
regular quality compliance audits will be prepared. This schedule is subject to continual change and
updates, as the construction programme changes to suit actual on site activities.

The quality compliance audit will consist of auditing all AquaNet’s quality records, to ensure that
AquaNet has documented evidence to show that the completed works comply in all respects with the

requirements of the contract documents, and to ensure that AquaNet is providing surveillance and
checking of quality in accordance with approved ITPs.

4.4.3. COMMISSIONING AUDITS

Auditing of the commissioning process is generally an audit of the execution of the Commissioning
Management Plan and other Management Plans associated with the commissioning process.
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The quality compliance audit will consist of auditing AquaNet’s quality records, to ensure that AquaNet
has documented evidence to show that the commissioning of works comply in all respects with the
requirements of the contract documents, and to ensure that AquaNet is providing surveillance and
checking of quality in accordance with approved ITPs.

5. PROPOSED INDEPENDENT VERIFIER
ORGANISATION AND COMMUNICATION

5.1. PROJECT TEAM

The proposed Independent Verifier's project team key members and the lines of communication of the
verification team shall be as follows in Figure 1.

Personnel nominated below have current IV experience and procedural compliance skills, being
primarily the team members from the existing BlueWater JV (John Holland and Veolia) seawater
desalination plant project for Sydney Water. The nominated external auditor (Brian Wytes) is also from
that project. The nominated specialist for Membranes includes UNSW academics that had been
involved with the original certification work for this project.

Figure 1: Project Verification Organisation Chart

Technical review/QA/QS

IV Representative/ Director David Abbey

Martin Vries Brian Vaughan
Geoff Borton
IV Project Manager
Brendan Halyburton
| 1
Design Lead Management System On-site Verification Lead
Lucia Liu Brendan Halyburton Paul Norburn

Independent Verification Resources

Process: Lucia Liu Mechanical: Mukhlesur Rahman Environmental: Emma Taylor

Civil/ Structural: Paul Norburn

Risk/Reliability: Ragu Nayak

Electrical: Tim McCluskey
OH&S/ Quality: Simon Pickles

Membranes (external expert): Irving Moch (USA) & Dr Greg Leslie (UNSW)

Instrumentation: Romero D’Souza
Hydraulic & Network: Robert Wilson
Approvals/Planning: Penny Goldin
Mechanical: Hendra Sutoyo

Time Management: Anthony Hough

Pipeline/network: Emma Roberts

Structures: Richard Wilson
Construction: Ben Shannon
Environment: Ana Reilly
Mechanical: Dianne Thomas
Process: Catherine Vero

Pipeline/Network: Navneet Kaur

Commissioning: Fred Barendregt
Procurement: Geoff Borton
Membranes (local): Dr Tony Fane
Piping/pump stations: Geoff Byrne
Auditor: Brian Wytes (external)

Pipelines: Vincent Cheah

Operating/Asset Management: lan Watts

Approvals: Angelique Easton

Process: Kanishka Banerjee
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5.2. ORGANISATION AND MANAGEMENT

The Independent Verification role will be managed by the proposed IV Representative (Project
Director) and the IV Project Manager. The IV Representative’s responsibilities and authority include:

e Discharge all functions under the IV Deed and the relevant clauses of the AquaNet
Project Agreement;

e Accept overall responsibility for outcomes of the IV processes;

e Issues Certificates and determinations as required under the IV Deed,;

e Ensure the VMP provides the necessary compliance controls to ensure conformance
with the Independent Verifier's contractual obligations and achievement of the IV

Quality Policy;

e Authorise and Review the IV Management Plan and all subordinate policies, plans
and procedures;

e Participate in the review of the IV Management Plan;

e Represent the IV Team at meetings with the Project Parties (AquaNet and Sydney
Water);

e Undertake and authorise/approve commercial and technical negotiations;

e Manage financial matters relating to the IV Deed ; including cost reporting, 1V fee
variations, forecasts and progress claims;

e Check that effective communication is maintained at all time with the stakeholders;

e Check that adequately trained and qualified personnel are available to meet the
requirements of the IV Deed

e Establish arrangements that will ensure that all 1V staff are aware of their
responsibilities under the IV Quality System;

e Promote a culture of responsive service and continuous improvement to business
processes;

e Ensure regular audit and review of the IV Quality System; and
e Receive advice from and provide direction to the IV Project Manager.

The IV Project Manager is to manage the day-to-day activities, including being the principal interface
of the IV resources with both AquaNet and Sydney Waters Representative. Functions will include:

. Receive all relevant documentation from AquaNet and Sydney Water's Representative

o Manage and be responsible for the assessment of AquaNet’s Project Plans
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. Assign design verification, construction verification, commissioning verification and auditing
tasks to relevant (appropriate and approved) team personnel
. Manage meeting attendances with AquaNet and Sydney Water's Representative for
verification personnel
. Provide the certifications required by Schedule 2 - Independent Verifier Services

5.3. PROJECT COMMUNICATION

Internal project communication will involve the following:

. Presentation of this VMP to all team members
. Independent Verifier team meetings

. Independent Verifier review team meetings

o Management team meetings

External communication with AquaNet and Sydney Water will be initiated by the IV Project Manager,
and will consist of:

. Design verification reports (in the form of work verification records)
o Scheduled meetings

. Audit reports

. Progress reporting

o Schedule variation/revision

o Confirmations/clarifications

. Formal notifications (all types)

. Further information requests

5.4. DOCUMENT CONTROL

The Independent Verification process document control shall be in accordance with our proposed
Independent Verifier, KBR procedure WM-AUSTMUL- DM-003, Project documentation management.

All incoming and outgoing documentation shall be issued and received via the Document Controller.

All documents and drawings shall be stored electronically in a web based proprietary document
management system called Documentum. All approved project personnel will have access to
Documentum. All deliverables shall be transferred to the Released cabinet by the Document Controller
in accordance with KBR procedure PM-AUST-MULDM- 002, Documentum - Data transfer working -
released cabinets.
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The Document Controller shall maintain a complete document register for the project using the
Document Management System (DMS version 3.08).

All wet signature master documents and/or drawings shall be filed in the Document Control Area. All
compliance records shall be filed in the Document Control Area.

6. RISK MITIGATION STRATEGY

6.1. OVERVIEW

Risk management strategies will be work-shopped with AquaNet and their Designers when the
designs are sufficiently developed to lead to meaningful conclusions.

The major risks for the Independent Verifier have initially been identified as timing (related to turn
around of the design packages within the time limits set by Sydney Water), the ability to complete the
work packages within the defined budget. Community consultation and statutory approvals are high
risk items, but beyond the control of AquaNet and the IV role. A number of other risk items and
strategies related to these independent verifier risks are outlined below:

Risk category Description Possible consequence Risk treatment strategy

Cost The designers may fall Cost increases caused by Monitor progress through

behind programme. inefficiencies in the IV design meeting processes
process. to refine resource
scheduling.

Time Construction departs from Time delays. Monitoring by IV to ensure
design. Designer would system is capturing this as
advise rectification which non-conformance, and
may require IV approval. disposition is reviewed and

agreed prior to corrective
action.

Time Impact of other (similar) IV milestones are missed Ensure estimated hours
projects may limit resulting in overall project are fed into MSP
resources for this project. delays. enterprise resource pool

for future forward
workload management.

Operations Manager may
need to be involved to
help identify alternate
resources (maybe from
interstate offices, or
external contractors).

Cost Non-continuity of project Cost increases caused by Involve Operations
staff (ie. due to inefficiencies in the 1V Manager in any
competition from other process. discussions re transfer of
projects and long key/lead project staff onto
programme). other projects.
Communication Duplication and gaps in Cost and time increases. Communication is
the verification. Re-work. adequately managed both

up and across the team.
Sharing of methods will be
necessary to develop
consistency. Regular team
meetings will be used to
facilitate this process.

AA]inta @ veoua

Camellia RWP Detailed Proposal 24 August 2007 — Tender No: 0310022145 17 of 36




Risk category

Description

)

4

Aqu&Ner

SYDNEY

Possible consequence Risk treatment strategy

reviews not undertaken.

Cost Poor control and Time and cost increases. It is important that
identification of variations, personnel advise the PS of
eg. repeat submissions of potential variations due to
design packages. repeated submissions or

errors. A package register
will be kept to monitor the
number of submissions of
each package.

Scope Unforeseen scope creep. Time and cost increases. The IV Project Manager
IV may be required to will determine the best
carry out work that has way in which to carry out
not been budgeted nor work related to unforeseen
ability to claim a variation. scope, which may involve

using senior staff or other
efficient methods for
completing the work. A
suitable contingency will
be included in the cost
estimates.

Quality Adequate checking and Project deliverables do not | Checking and reviews to

meet client requirements.

be scheduled by the IV
Project Manager and
detailed in the Project
Execution Plan and this
Verification Management
Plan.

Health & Safety

Refer to Schedule 9.7a
OH&S Management Plan

Possible time delays

Ongoing verification
reviews/compliance checks

1.

PROJECT CONTROLS

All project controls in the following section relate specifically to the Independent Verification process.

7.1. PROJECT CONTROL TOOLS

The Independent Verification process will be controlled using System Application Products (SAP) and
Microsoft Project 2003 (MSP). SAP will contain approved budget and progress/status information.
Project resources and scheduling will be controlled in MSP, with project progress fed into SAP. This
control role will be undertaken by the IV Project Manager in close co-operation with the 1V

Representative..

7.2. CORRESPONDENCE AND FILING

7.2.1.

INCOMING CORRESPONDENCE

All correspondence shall be held in accordance with KBR’s standard correspondence management

procedure WM-AUST-MUL-DM-004, Project correspondence management.

All incoming letters shall be handled as follows:
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All incoming letters shall be forwarded to the Project Administrator upon receipt for date
stamping

The IV Project Administrator (internally assigned personnel) shall then seek distribution from
the addressee or IV Project Manager

The Project Administrator shall then scan to a .pdf and save in Documentum in
Working/S/SEG/SEGxxx/C - Correspondence and apply relevant metadata

The Project Administrator shall then forward pdf of letter via a Documentum web-link
Original letter shall be filed in the relevant SEGxxxx project files

Documentum name will contain the following: yymmdd-SEGxxx-C1/C2-R000x

All incoming e-mails shall be handled as follows:

Recipients (To: field) and senders of emails shall drag and drop such emails into the Public
Folders for SEGxxx periodically

The Project Administrator shall then periodically drag and drop into Documentum in
Working/S/SEG/SEGxxx/C - Correspondence. Relevant metadata shall be applied by the
Project Administrator

Documentum name will contain the following: yymmdd-SEGxxx-C1/C2-R000x

All incoming faxes (received as .tif files) shall be handled as follows:

7.2.2.

The Project Administrator shall save in Documentum in Working/S /SEG/SEGxxx/C -
Correspondence and apply relevant metadata

Documentum name will contain the following: yymmdd-SEGxxx-C1/C2-R000x
The Project Administrator shall then forward .tif to recipients if they didn’t receive original fax

OUTGOING CORRESPONDENCE

All outgoing correspondence shall be sent in accordance with KBR’s standard correspondence
management procedure WM-AUST-MUL-DM-004, Project correspondence management.

All outgoing letters (formal correspondence) shall be handled as follows:

All outgoing letters shall have a reference number that is obtained from the Project
Administrator and will follow the convention of SEGxxx-C1/C2-S000x

A .doc and signed scanned .pdf shall be saved in Documentum in Working/S/SEG/
SEGxxx/C - Correspondence. Relevant metadata shall be applied by the Project
Administrator

Documentum name will contain the following: yymmdd-SEGxxx-C1/C2-S000x

A hard copy shall be filed in the project files

All outgoing emails (informal correspondence) shall be handled as follows:

AAlinta OXE(?LIA

Camellia RWP Detailed Proposal 24 August 2007 — Tender No: 0310022145 19 of 36



7.2.3.

Q
AquaNet

SYDNEY

Recipients (To: field) and senders of emails shall drag and drop such emails into the Public
Folders for SEGxxx periodically

The Project Administrator shall then periodically drag and drop into Documentum in
Working/S/SEGxxx/C - Correspondence. Relevant metadata shall be applied by the Project
Administrator

Documentum name will contain the following: yymmdd-SEGxxx-C1/C2-S000x

INTERNAL CORRESPONDENCE

All internal emails shall be handled as follows:

7.2.4.

The “final’ recipient shall drag and drop email into the Public Folders for SEGxxx periodically
The Project Administrator shall then periodically drag and drop into Documentum in
Working/S/SEG/SEGxxx/C - Correspondence. Relevant metadata shall be applied by the
Project Administrator

Documentum name will contain the following: yymmdd-SEGxxx-C3

REGISTRATION OF FOREIGN DOCUMENTS AND DRAWINGS

All foreign documents and packages received by KBR shall be registered and controlled in
accordance with procedure WM-AUST-MUL-DM-003 Project documentation management.

7.3.

WORK BREAKDOWN STRUCTURE

The Work Breakdown Structure (WBS) provides estimated durations for checking packages at each
design stage, as well as the estimated commitment for personnel during construction verification and
audit processes. The IV's work breakdown structure for control of this project will be developed in
conjunction with the review of AquaNet's relevant Project Management Plans. The WBS will be used
as the basis for controlling costs on the project.

7.4.

SCHEDULE CONTROL

The overall schedule will be dictated by AquaNet’s progress, but in general, the 1V role will follow that

schedule.

Generally there will be a seven (7) working day turnaround for detailed design package verification
and a three (3) working day turnaround for final detailed design certification. These will be subject to
the final design package structure and schedule.

Turnaround times for construction verification and commissioning verification works will be nominated
once those components of the VMP are finalised under the project Agreement.

Each in-c
Project M

7.5.

oming package will be date stamped by the Project Administrator and monitored by the IV
anager to ensure the IV role meets the nominated milestones.

COST CONTROL

The IV Project Manager will monitor costs against the budgets set in the WBS for the proofing of
design elements, and also for the construction verification and commissioning verification.
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The IV Project Manager will maintain a balance sheet and a cash flow chart for presentation to and
approval by, the IV Representative/Project Director on a monthly basis.

7.6. SCOPE CHANGE (VARIATIONS)

Changes to the IV scope of work or scope of service outcomes will be identified to the IV Project
Manager as they become apparent. The IV Project Manager shall notify AquaNet and Sydney Water’s
Representative as soon as possible. A Variation Register shall be established and maintained using
Form P1-2-10. The following will be deemed as variations to the IV role and related Deed:

. Any changes to the IV scope of services as outlined in the IV Deed

o Design packages that are submitted to the Independent Verifier are based on an average
review repeat factor of 2.0 (industry acceptable standard) over the duration of the project

. Time extensions to the project beyond the agreed base-line program, resulting in extensions
to the Independent Verifier's role

The Independent Verifier will monitor the submission of design packages to determine the number of
times a package is submitted at each stage as well as the overall average design work package
review repeat factor. A register of design packages will be kept by the Project Administrator to facilitate
this. All personnel are required to assess the design documentation for repeated errors and bring
these to the attention of the IV Project Manager. The Independent Verifier will advise the client in
writing of a potential variation to obtain agreement prior to commencing work on the variation. A
register of approved variations will be maintained by the Project Administrator.

8. QUALITY PROCEDURES AND ASSURANCE

8.1. SYSTEMS AND PROCEDURES

This section outlines KBR'’s internal quality procedures and assurance system that may be utilised
within the IV role. Application of the following procedures is usual for all KBR projects:

. WM-AUST-MUL-PM-008, Project financials (or Preparing and controlling the Project
Services Budget)

. WM-AUST-MUL-DM-004, Project correspondence management

. WI-AUST-MUL-DM-001, Bid and project filing directory and structure

. WM-AUST-MUL-DM-003, Project documentation management

. WM-AUST-MUL-PM-009, Personnel appointment and briefing

. WM-AUST-MUL-EN-007, Project review

. WM-AUST-MUL-PM-001, Project execution plans—management and engineering projects

. System P1-17, Control of deliverables

. WM-AUST-MUL-PM-005, Project close-out
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The following procedures are also relevant to KBR’s scope of services for this project and will be
applied:

. PM-AUST-KBR-OPS-002, Management of a project

. WM-APAC-GID-PM-001, Overview of project financials

. PM-APAC-GID-PM-001, Project establishment in SAP

. PM-APAC-GID-PM-002, Billings process

. PM-APAC-GID-PM-003, Debtors and collections

. PM-APAC-GID-PM-004, Project re-forecasting

. WM-APAC-INF-PM-001, Client satisfaction and loyalty evaluation

. WM-AUST-MUL-PM-004, Meetings and minutes

. System P1-18, Projects daily diary

. WM-AUST-MUL-PM-007, Site Instructions

. WM-AUST-MUL-EN-004, Reports and studies — preparing, checking, reviewing, approving
and revising

. WM-AUST-MUL-EN-009, Interdisciplinary design check (includes work packages)

. WM-AUST-MUL-EN-008, Project Review - Reports and Studies

. WM-APAC-GID-MP-002, Engagement and management of sub-consultants

. WM-AUST-MUL-EN-011, Review of construction contractor documentation

The above systems and procedures have been prepared as guidelines for project personnel.

8.2. STAGE/GATE SYSTEM

The Project Quality Assurance process is based on the stage/gate system, under which the project is
divided into a number of stages or work activities, between each of which there is a quality control
checkpoint, or 'gate’.

The project package requirements determine the gate that will apply to progress of the services. The
following gates have been identified for this project:

o Gate 1
Technical review prior to submission of the Work Verification Record Form for each package

. Gate 2
Technical review prior to certification for each package

Further stages and gates will be determined as the construction and commissioning elements of this
VMP plan are developed.

AAlinta OXE(?LIA

Camellia RWP Detailed Proposal 24 August 2007 — Tender No: 0310022145 22 of 36




Q
AquaNet

SYDNEY

8.3. PROJECT AUDIT SCHEDULE

The project shall be audited via the NSW State auditing process. A minimum of two (2) quality audits
are to take place, the first after project establishment, with subsequent audits scheduled at suitable
intervals during the project.

Audit documentation is to be filed in the Project Systems File S01. KBR’s Project Director will be
responsible for this project’s conformance with KBR’s management system, and ensuring that all
follow-up tasks identified in project audits are completed.

8.4. SUB-CONSULTANTS

Sub-consultants have been nominated for specific (specialised) tasks and will be required to provide
services relating to the verification of the design work packages, but may also be required as part of
the construction verification and commissioning verification and IV program auditing. Sub-consultant
contracts, variations and invoicing data will be stored in Documentum under B2 - Supplier Contracts
and Invoicing. Sub-consultant deliverables shall be recorded and registered in accordance with
WMAUST- MUL-DM-003, Project documentation management.

9. ENGINEERING DESIGN

It is proposed the engineering design will be split into thirteen (13) packages for the network
distribution system and (current assumption) of eight (8) packages for the Plant as described in the
Design Management Plan.

The nominated design packages are required to facilitate design review, verification and validation.
AquaNet will supply all design packages for review after internal review, verification and validation

according to the Design Management Plan. The design work packages are to contain compliance
records detailing AquaNet’s completed verification and validation processes.

The Independent Verifier will allow seven (7) working days from delivery of a final draft detailed design
package to submit the review and comments to AquaNet. The Independent Verifier will allow three (3)
working days from delivery of a final detailed design package to submit the review and certification of
that package to AquaNet. These allowances are subject to review pending confirmation of final
package numbers and sizes. These allowances are also subject to satisfactory correction of identified
non-conformances in the draft design stage. Major and repetitive non-conformances will not be
accommodated in this allowance.

9.1. TECHNICAL VERIFICATION

The technical verification process is detailed in two (2) sections:

. The overall design work package process outlining the relationship between the Designers,
AquaNet and the Independent Verifier

o The Independent Verifier independent technical verification process for the design work
packages
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9.1.1. DESIGN PACKAGES VERIFICATION PROCESS

Technical verification will include reviewing the schedule, alternative analysis and value engineering,
code compliance review, constructability reviews, and compliance with the Project Agreement and the
Service Delivery Outcomes Specification.

The design verification process will adopt a two (2) phase approach:

. Review at detailed design (final draft)

. Review at final design

Work Verification Records (WVR) will be tabulated verification schedules. WVR’s will be prepared for
each design package and for each review phase, categorising the issues raised. The categories will
be defined as observation, minor non-conformance, or non-conformance.

Communication between the Designer and Independent Verifier will be through the WVR’s, whereby
matters identified by the Independent Verifier will require a written response from the Designer.
Verification certification will be through signature on design drawings and specifications.

A general outline of the proposed methodology for the design package verification procedure is
included in Figure 2 — Design Verification Flow Chart on page 35. The general methodology will

include:

. Design will generally commence with concept reports, drawings and specifications provided
by the Designer. These will allow for internal verification and where required validation

. Internal design review and verification will be completed by AquaNet with modification by the
Designer as required to produce a final draft detailed design

. AquaNet will complete verification and validation of the final detailed design package before
submission to the Independent Verifier

. The independent verification of the design elements will commence with the necessary
reviews
. Design packages requiring action will be sent with appropriate comments and

recommendations to AquaNet

. The designer will produce the final detailed design package and submit to AquaNet for final
validation

. AquaNet will issue the final design for acceptance by the Independent Verifier

. Acceptance of the final design package will lead to certification of the design package, at

which stage the design package will be issued for construction
. SWC will be notified of the design package acceptance
Notification of variations to the documented design will be provided back to the designers and design

verifiers. Design changes will become part of the approved documented works and will be included in
the independent verification activities.
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9.1.2. INDEPENDENT VERIFICATION PROCESS

Upon receipt from AgquaNet of each design package for verification, the procedure shall be:

. Project Administrator to register incoming package on the Correspondence File

. Registration shall include placing the component and its covering correspondence on the
correspondence file, placing a .pdf copy of the reports, drawings and specifications in the
appropriate package directory in Documentum, and placing an A3 size hardcopy of the

drawings in appropriate section drawing files

. The IV Project Manager shall examine the design package and identify the relevant lead
design engineer and the appropriately qualified support staff, who shall verify the package

. The verification team will verify the design in accordance with this Verification Management
Plan, the Project Agreement, and the Service Delivery Outcomes Specification

. The nominated lead engineer will clarify where necessary with AquaNet and/or the Designer
by email, matters which may impact on the verification

3 The verification team will document all verification comments on the WVR form in
conjunction with comments if appropriate on copies of design drawings

. The IV Project Manager shall review the WVR

. The IV Project Manager will issue the WVR (as a Word document) and comments on design
drawings (as a .pdf attachment) to AquaNet by email

. The IV Project Manager will receive and review responses to verification comments and sign
off on acceptability of responses

Following verification of the final detailed design, certification will be provided to AquaNet and
notification will be made to the Sydney Water representative.

9.2. DESIGN AUDITING

9.2.1. DESIGN PACKAGES AUDITING

When the design packages are submitted, the nominated IV lead engineer will involve the required
project auditor to verify and certify the compliance records associated with the design package. Work
Audit Records (WAR) will be tabulated audit schedules. WAR'’s will be prepared for each design
package and for each audit function, categorising the issues raised. The categories will be defined as
observation, minor non-conformance, or non-conformance.

9.2.2. AUDITING OF THE DESIGN PROCESS

Over the design duration, scheduled audits (three in total) will be conducted by the Independent
Verifier on AquaNet’s and relevant sub-contractor’s premises. These audits will examine compliance
with the design process requirements as outlined in the Design Management Plan. Audit checklists
will be completed and maintained by the Independent Verifier.
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The external audits will be conducted in accordance with the Independent Verifier system P1-19 -
External Quality Auditing. The Project Auditor will audit AquaNet’s Design Management Plan process
and executions ensuring the following general design requirements are met:

. Objectives, requirements and scope of the design
. Structure and relationship obligations of the design with respect to the other management
plans, and process for the integration of design with procurement, construction,

commissioning, proving, operation and maintenance of the works

. Organisational structure, including allocation of roles, responsibilities and accountabilities
required to complete the design requirements

. Process for allocation of suitable resources for the planning, managing, performing and
reviewing design documentation

. Packaging of design tasks documentation including the management of interface between
design packages

. Process of planning, undertaking and control of design review, verification and validation
activities
. Process for control and transmittal of design documentation and collection and maintenance

of design compliance records

. Process for change management during all phases of the project

10. CONSTRUCTION AND COMMISSIONING

10.1. REVIEW OF CONSTRUCTION PROCEDURES

AquaNet is required to perform construction activities in accordance with the Construction
Management Plan (CsMP). This plan will ensure the satisfactory and timely construction of the
project. The CsMP will also contain a schedule listing the proposed inspection and test plans and the
proposed work method statements. Refer to Figure 3.

A programme of inspections will be prepared by the Independent Verifier once the construction
programme has been reviewed. Based on the programme, periodic inspections will be carried out to
monitor construction activities for compliance with the contract document, design drawings and
specifications. Where applicable, Hold Points will be either released or withheld, depending on the
results of the inspection.

The Verification Management Plan (VMP) will document the procedures to be followed by the
Independent Verifier throughout the construction component of this project, verifying that the design
intent is transferred to the construction.

The first draft of the construction component of the VMP will be completed prior to any construction
activities commencing. It will be updated during the course of the construction as required to align with
the construction schedule. The VMP will address the responsibilities of the Independent Verifier during
the construction phase including:

. Review of AquaNet'’s Inspection and Test Plans (ITPs), including reference to the Hold
Points and Witness Points
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Undertake inspections to monitor construction activities to identify issues related to
compliance with the contract document, design drawings and specifications;

Carry out general audits and system audits to confirm quality control processes are being
adequately implemented

Review of the selection and testing procedures to ensure that the specified random sampling
procedure, the required frequency of testing and the test methods are in accordance with the
requirements of the Specification

Verify that testing is carried out by an appropriately certified testing facility and authorised by
an approved signatory

Review the construction schedule and provide advice for determinations on requests for
extensions of time

Review of shop drawings of key elements for design intent

Provide notification to the designers and design verifiers where the Constructor varies from
the verified design

Identify non-conformances as part of the site inspection regime, provide notification to
AquaNet and approve close out

Participate in site meetings, monthly project control group meetings and contribute to review
of quality issues, quality of work and any remedial measures required

Advise whether Practical Completion has occurred and provide advice allowing issue of a
Certificate of Practical Completion or notify a list of works required for Practical Completion

REVIEW OF COMMISSIONING TEST
PROCEDURES

AquaNet is required to undertake commissioning of the Plant and the distribution system in
accordance with the Commissioning Management Plan (CmMP). AquaNet is required to submit the
draft CmMP no later than six (6) months before the proposed commissioning start date.

The first draft of the commissioning component of the Verification Management Plan will be completed
at least three (3) months prior to any commissioning activities.

KBR will audit AquaNet's Commissioning Management Plan process and execution including the
following general commissioning requirements:

The operation of the Plant and all equipment as a whole are to be fully tested during
commissioning

The Plant is to undergo proof testing as part of commissioning (period of proof testing and
required output levels will be specified in the CmMP).

Achieve the required quality testing frequency during the process proofing period and how
remedial action will be undertaken in the event of failure to meet quality standards
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. The involvement and notice period required of the Independent Verifier and Sydney Water in
witnessing tests

. The testing and commissioning of the distribution system including reservoirs, pumping
stations, pipework, valves and ancillaries

Commissioning verification will also include:

. Audit of commissioning processes and provide a Certificate of Compliance for
commissioning ITPs

. Determine whether Completion has occurred and issue a Certificate of Completion or notify

a list of works required for Completion

10.3.1TP REVIEW

AquaNet is required to submit an Inspection and Test Plan (ITP) and procedures for factory
acceptance testing for all major items to be tested. Prior to commencement of any construction or
commissioning activity, AquaNet’s (ITP) for that activity will be reviewed. The Independent Verifier will
review these plans and procedures. The ITP will be assessed to confirm that it contains adequate
contractor sign-off points to ensure the quality of the works is being adequately monitored. It will also
be assessed for conformance with the design drawings, the specifications and construction
management plan procedures. Hold points, witness points and test procedures will be checked for
agreement with the Specifications.

Upon agreement with the ITP, a Certificate of Compliance will be issued. Any disagreements with the
ITPs will be addressed with AquaNet and SWC as required.

Based on AquaNet’s ITPs and commissioning programme, a schedule of inspections and test audits
will be agreed. This schedule is subject to continual change and updates, as the commissioning
programme changes to suit actual on site activities.

A review of the selection and testing procedures will be undertaken to ensure that the specified
random sampling procedure, the required frequency of testing and the test methods are in accordance
with the requirements of the Specifications. Verification will also confirm that testing is carried out by
an accredited NATA Laboratory and authorised by an approved signatory.

The test compliance audit will consist of auditing all AquaNet’s test records, to determine if AquaNet
has a test record of all test elements and the compliance testing specified in the relevant specification
is in accordance with the design and contract requirements.

An assessment will be undertaken to determine which test procedures require observation during the
testing.

Where applicable, Hold Points will be either released or withheld, depending on the results of the test.

10.4. AUDITING

Compliance and produce audits will be scheduled in accordance with the construction and
commissioning schedules of AquaNet. These audits will be conducted in accordance with KBR system
P1-19 - External Quality Auditing.
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Generally the Compliance audits will be at set stages of progress for each construction or
commissioning package, typically:

. First compliance audit—30% of construction activity
. Second compliance audit—50% of construction activity
o Third compliance audit—70% of construction activity

A product compliance audit would be at completion of construction, and would be in conjunction with a
determination of Practical Completion. Smaller and less complex construction and commissioning
packages may not require three compliance audits.

The general requirements of the Auditor are summarised below:

. The nominated auditor must be suitably qualified and experienced (as defined in AS/NZS
ISO 19011:2003)

. The auditor should not breach AquaNet’s commercial confidentiality, and the audit should
have a scope and depth that meets AquaNet’'s contractual needs

. The auditor should not breach AquaNet's copyright by retaining AquaNet’'s management
system documentation after the audit

. The auditor should conduct an opening meeting in which the scope and objectives of the
audit are explained, including an explanation of the audit method and procedures that are to
be used. Clarification may be sought on any issues by the auditee

. All observations or non-conformances should be reviewed with the responsible auditee
manager ( IV Project Manager or |V Project Representative/Project Director. The
observations and non-conformances must be acknowledged by the auditee manager only if
the auditee manager agrees with them

. The auditor should conduct a closing meeting to present the audit results, ensuring that the
auditee’s representatives clearly understand them. The lead auditor should also present the
audit team’s conclusions regarding the quality system’s effectiveness in meeting the project
quality objectives

. As a minimum, the auditor should minute the closing meeting and preferably also the
opening meeting as well. AquaNet should be given a copy of the minutes. At the closing
meeting the auditor should also advise what time is allowed for resolving the issues raised in
the audit report

. The auditor should present the audit report to the client promptly, or advise both the client
and auditee if it is delayed

. The client is responsible for providing the auditee with a copy of the audit report. This should
be done promptly

AquaNet must respond to the report and address any agreed non-conformance issues within a time

frame agreed with the client, in conjunction with the auditor. Follow-up audits, if required, should
occur in the agreed time frame.

A_Alinta G)Y_EQUA

Camellia RWP Detailed Proposal 24 August 2007 — Tender No: 0310022145 29 of 36



AVA

Water Consortium

Figure 2: Design Verification Flow Chart

- - Final draft . . . ; ) Issue Rev.0
Designers | COCSTLN | of Dot demlen | o] demmldengn | | Mouesn | | Modboeson | | kel || pactageror
P g gnp g package P 9 P g gnp g construction
T A A
NO
Y A
AVA Internal review, verification and validations B i = vervlflce_ltlon i ver_lflca_ttlon
comments and validation and validation
A A [
YES e
i Y
Independent . - Review and Compliance ] "
Verifier Lolpiagce S comment auditing Eery
SWC Notification to

SwC

AAlinta Q@ veoua

WATER

Camellia RWP Detailed Proposal 24 August 2007 — Tender No: 0310022145 30 of 36



Figure 3: Construction and Commissioning Flow Chart
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APPENDIX A —
INDEPENDENT VERIFIER AUDIT SCHEDULE

The following process auditing schedule is indicative of how the process audits will align with the
Contractors major design and construction activities. The audit schedule will be finalised after review
of the Management Plans and finalised schedules.
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APPENDIX B —
INDEPENDENT VERIFICATION SCHEDULE

This verification schedule is based on the current draft project schedule and is provided to be
indicative of how the independent verification schedule will align with the design schedule.

Currently only the design verification schedule has been considered. The construction verification
schedule will be finalised following finalisation and review of the relevant Management Plans and
updated schedule information.
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APPENDIX 2b — If applicable, what arrangements have been or
will be made in relation to the construction of the infrastructure?

Construction Management Plan (as tendered)
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1.  INTRODUCTION

AVA will be responsible for the project management and delivery of activities including design,
approval and construction of a recycled water plant and new recycled water main network.

This Construction Management Plan (CMP) provides the construction management activities
associated with the construction phase of the Camellia Recycled Water Project (CRWP) including
planning, responsibility, delivery, monitoring and reporting that are applicable to the construction and
commissioning phases of the project.

AVA is committed to deliver the Camellia Recycled Water Project conforming to or exceeding the
expectations of Sydney Water Corporation (SWC) and the community.

AVA will be pursuing innovative methodology and processes by the reuse of isolated gas mains for
sections of the new network.

Improvement will be achieved through AVAs commitment to their integrated management system
which complies with ISO 9001, AS 4801 and ISO 14001 standards and involvement of all employees
in an environment that encourages initiative and innovation.

AVA will accomplish our business objectives as a responsible and ethical member of our community,
sensitive to the social and environmental impact of our actions.

A detailed Construction Management Plan will be prepared during the detailed design phase.

1.1. CONSTRUCTION MANAGEMENT SYSTEM

1.1.1. PURPOSE OF THE CONSTRUCTION MANAGEMENT PLAN

3 Documents procedures and responsibilities for management of time, cost, quality, safety and
environment requirements during the construction stage

. Guides the project team and contractors in carrying out their duties consistently and
efficiently

. Facilitates continual improvement on the project

. Complies with quality standard AS/NZS ISO 9001

. Meet the requirements of the Project Management Plan
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2. HEALTH, SAFETY & ENVIRONMENTAL POLICY
& COMMITMENT

AVA is committed to responsible health, safety and environmental management of the CRWP and
believe that all potential adverse impacts can be effectively managed.

All planning, construction and operation activities will be conducted in accordance with AVA's HS&E

Policies, which outline our commitment to sound management of all aspects of the project. Schedule
9.7 has details of AVA’s OH&S and Environmental Policies.

3. PROJECT PLANNING

AVA will submit applications for specific licences and approvals necessary for the delivery of the
project. AVA will be responsible for complying with the relevant requirements of legislation and
approvals during the construction phase of the project.

The Approval Management Plan (AMP) details the level of approval and methodology in gaining
approvals necessary for construction to commence. AVA will meet with relevant government
departments, councils and external authorities prior to and during construction to identify key impacts,
guidelines, people and processes associated with the project.

3.1. CONSTRUCTION TIMEFRAME

Details of the construction timing can be found in Schedule 9.02 Time Management Plan. The
Construction timetable will be reviewed regularly and updated prior to commencement of the
Construction Phase.

4. CONSTRUCTION TEAM AND RESPONSIBILITIES

4.1. CONSTRUCTION MANAGEMENT ROLE

The Construction Manager has the authority and responsibility for all on-site operations culminating in
the delivery of the project to the client in accordance with the contract documents, on time and within
the construction budget. The Construction Manager reports directly to the Project Manager for the
performance, time, cost and quality of the project.

The Construction Manager will ensure that all work is performed in accordance with contractual
commitment’s, that all AVA Policies and Procedures are observed, and that other activities and issues
conform to the project specific quality requirements of the respective project plans.

4.2. SITE SUPERVISOR

The Site Supervisor must deliver with the subcontractors all current design and contractual
requirements necessary for the subcontractors to properly deliver the Project. The Site Supervisor
reports directly to the Construction Manager in accordance with the Quality Plan.
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4.3. SUBCONTRACTORS

Subcontractors are responsible for complying with project design plans, OH&S and environmental
requirements and delivery of completed infrastructure in accordance with contractual arrangements
with AVA.

4.4. PLANS AND REGISTERS

Following review by Sydney Water of the design and contractual documentation, the Construction
Manager prepares the Site Specific Construction Plan, in accordance with the Quality Plan for
approval by the Project Manager.

The level of detail in the Construction Plan and associated documents will depend upon the nature
and complexity of the Project and is determined by the Project Manager and will be delivered in
accordance with the Quality Plan.

Other plans that will be reviewed by the Construction Manager and incorporated into the Construction
Plan include the:

o Quality Plan

o Safety Plan

. Environmental Management Plan

. Cultural Heritage Plan

. Project Plan

. Design Management Plan

. Community Consultation Management Plan
. Commissioning Management Plan

5. DELIVERY

5.1. PRE-CONSTRUCTION

AVA will prepare a procurement strategy in accordance with the Quality Plan to identify those items
required and raise requisitions for purchasing those items and consumables necessary for the
execution of the Project.

Prior to construction commencing, a formal Hazard Identification and Risk Assessment (HIDRA) will
be undertaken by an experienced consultant facilitator to provide a forum for the process of Hazard
Identification.

AVA will ensure that pre-construction surveys/reports are undertaken and signed-off by the parties
potentially affected by the works. This needs to occur at least two weeks prior to construction being
undertaken. Post-construction surveys will be carried out at the completion of the works.
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5.2. DESCRIPTION OF CONSTRUCTION WORKS

AVA will undertake the following construction works to supply recycled water to SWC Foundation
Customers by:

. Constructing a new 20 ML/d capacity (with future expansion capacity of 25 ML/ d) Recycled
Water Treatment Plant at Fairfield

. Constructing approximately 20 kilometres of network mains from the new Recycled Water
Treatment Plant to the Foundation Customers and non-foundation customers at Camellia
and Smithfield. The network will also contain two pumping stations, reservoirs and other
associated infrastructure including valves and flow meters.

5.3. SUBCONTRACTS, TENDERING AND
PROCUREMENT STRATEGY

The responsibility for awarding major subcontracts sits with the Project Manager. The Construction
Manager has the responsibility for awarding subcontracts for minor works and services within the
prescribed level of authority.

AVA Quality Plan will ensure that purchased products conform to specified design and procurement
requirements.

AVA shall evaluate and select suppliers based on their ability to supply products in accordance with
AVA'’s requirements. Criteria for selection, evaluation and re-evaluation shall be established. Records
of the results of evaluations and any necessary actions arising from the evaluation shall be
maintained.

5.4. PROJECT ADMINISTRATION

The initiation, processing, transmittal, recording and filing of all on-site project documentation will be
undertaken by AVA strictly in accordance with Project Quality Plan guidelines and current quality
systems and procedures.

5.5. TRAFFIC AND CONSTRUCTION HOURS

Due to the nature of the construction of the recycled water main being located in road reserve,
adherence to traffic management guidelines provided by road authorities will be enforced for
construction activities, delivery of materials, vehicle and pedestrian movement around the work zone.
The prescribed construction hours will be in accordance with the road authority and Department of
Environment and Conservation guidelines.

Some work may be required to be done at night to avoid traffic flow disruption during the day.

The project demands will dictate working hours but the general plan of construction work will be:

. Monday to Friday — 7am to 6pm

o Saturday — 8am to 1pm

. No construction work on Sundays or public holidays

. Noisy activities on Saturdays are to be avoided prior to 8am
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5.6. SAFETY AND WORK METHOD STATEMENT

AVA is responsible for measuring and monitoring key characteristics of operations and activities that
can have an impact on the safety and environment.

On all sites, regular monitoring of potentially environment aspects and hazardous processes shall be
performed to ensure that controls have been effective and specific site safety rules are followed.

AVA shall prepare safety and environment reports by drawing on environmental incidence and injury
experience. These indices shall be presented for management review and appropriate corrective
action shall be taken to eliminate the hazards or potential hazards.

Injury experience is measured in terms of frequency of occurrence of certain types of injury such as:

Minor and disabling injury frequency or case rate

Lost time injury from work severity rate

Average days lost per disabling injury

The subcontractors will provide necessary health surveillance to all employees where
appropriate.

The following Work Method Statements have been prepared for site personnel to apply to their
activities to ensure hazards are listed and the risk associated to these tasks have been identified and
addressed prior to persons signing and accepting the SWMS.

WMS ‘ Construction Personnel ‘

WMS-001 Site Establishment All

WMS-002 Service Locating Potholing All

WMS-003 Excavation and Backfill All

WMS-004 Traffic Control Traffic Controllers

WMS-008 Trucks Working on Site Truck Drivers

WMS-017 Gas Services Repairs & Incidents All

WMS-019 Disconnection & Repair of Water Services Trained Persons / Licenced
Plumber

WMS-020 Confined Space - bell holes, case bores and excess depth | All

WMS-021 Confined Space - standard trench only All

WMS-023 Grit Blasting and Coating of Pipes Welders / Trades / Sleeve
Applicators

WMS ‘ Special Tasks Personnel \
WMS-009 Maintenance of Plant & Equipment Maintenance Fitter
WMS-010 Anchor Blocks Concrete Encasement In Situ Concrete Crew
Pits

WMS-027 Personal Safety During Surveys and Inspections Community Team /
Individuals

WMS-011 Case Boring & Pipe Jacking All

WMS-028 Transport of pipe and plant Supervisor / Foreman / LH /
Truck Driver

WMS-029 Survey at Rail Crossings Surveyor

WMS TIE-INS PERSONNEL

WMS-012 Pipe connection Crew

WMS-013 Installation of By-pass Pipework Crew

WMS-014 Lay Inlet Service Short Mains Extension Crew
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5.7. INDUCTION

To satisfy our legislative responsibilities, AVA will ensure all personnel on site have the required
induction and records are complete, AVA will ensure:

. All induction records to be brought up to date

. Review all SWMS records and sign-offs

. Update training records

. Update Incident Register and closeout incident reports (combined responsibility of Safety

Manager / Construction Manager)

5.8. EMERGENCY PLAN

To minimise the impacts in an emergency, an Incident Management Plan (IMP) will be prepared for
implementation in emergency situations. The IMP will be prepared in accordance with AVA'’s
Emergency Procedure, which outlines procedures to be followed in emergency situations. The IMP
will specify names and 24-hour telephone numbers that will reach the subcontractors, AVA’s team
members as well as other project personnel who will be available to deal with any incidents or
emergencies relevant to the project. These contact numbers will be displayed at each work location at
all times.

5.9. CONSTRUCTION

AVA will undertake the construction of the CRWP network in accordance with the Water Supply Code
of Australia, Sydney Water Edition (WSA 03-2002) and Sewerage Code of Australia (WSA 02-2002)
and the project design plan for the Recycled Water Plant contained in the Design Management Plan
(Plant). The Design Management Plan (DMP) provides the level of design, guidelines and codes that
were used in the preparation of the construction designs.

The construction of the recycled water main network will see a combination of direct trench
excavation, pipe bursting of isolated gas mains, thrust boring at rail crossings and horizontal
directional drilling (HDD) for creeks and waterways. A variety of plant and equipment will be utilized by
subcontractors during construction that is suitable for the scope of activities.

5.10. CONSTRUCTION AUDITS

Construction audits will be undertaken by suitably accredited project and external personnel. The
audits will examine:

o Construction site safety

. Environmental system implementation.

. Compliance with the CMP and site EMPs.

J Close out of non-conformances.

. Ouc’;cc))mes in the time since the previous audit (or start of the construction phase for the first
audit).
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Action Requests and non-conformances will be raised to improve processes and address non
compliance of safety requirements. Status of Action Requests will be managed and reported and
tabled at project meetings.

5.11. COMMISSIONING AND HANDOVER

The commissioning of the water recycling plant and recycled water main network can only proceed
when the plant equipment and its associated power and communication infrastructure has been
installed and tested and the recycled water main network completed.

The commissioning of both the Plant and Network will be in accordance with the respective
Commissioning Management Plan (CMP).

During commissioning and handover, the Construction Manager’s responsibility is to provide any
necessary on-site assistance to ensure that the Commissioning Manager can satisfactorily undertake
the commissioning activities.

The Construction Manager will develop a construction plan, in conjunction with the project team, that
confirms to the dates of practical and project completion to enable the issue of respective certificates
to the Client.

A dedicated program linked to the milestone installation dates in the Master Project Program has been
developed for the commissioning phase. Regular meetings will be undertaken and attended by all
interfacing parties to brief, discuss and plan forthcoming commissioning works.

A Gantt chart view of the Commissioning Program will be developed to track and manage the
progress of the works towards completion. Interdependencies built into the Program are created by
the use of a Pert Chart view of the installed Subsystems, allowing a Critical Path Analysis to be
performed for the commissioning phase.

The Commissioning will be divided into two stages:
1. Water Recycling Plant
2. New recycled water main network, including the reservoirs and pump stations

A detailed look ahead program will be produced to effectively manage commissioning interfaces
during the commissioning phase. This plan will be transmitted to all interfacing parties and will itemise
the works being undertaken.

5.12.INSPECTION AND TESTING

All equipment delivered to site will have undergone a series of factory tests and will be installed in
accordance with the Construction Program. AVA will perform all required testing and commissioning of
the recycled water treatment plant, distribution network, reservoirs, pump stations and ancillary
equipment in accordance with WSA 03-2002 and plant design codes. The Inspection and Test Plans
(ITP), their implementation and the provision of any inspection and testing is the responsibility of AVA.
AVA will provide any necessary on-site assistance to accredited external testers and commissioning
inspectors to ensure that all required inspections and tests can be satisfactorily carried out.
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To verify that all of the necessary inspections and tests have been performed, AVA will establish
arrangements and processes including:

. Defined criteria for review and approval of the processes
o Approval of equipment and qualification of personnel

. Use of specific methods and procedures

° Requirements for records, and

J Revalidation

AVA with SWC, shall undertake a joint inspection of both the recycled water treatment plant and
recycled water network at practical completion. AVA will be responsible for the preparation of a
practical completion report to be made available to SWC.

The report shall detail the following:

. The new water recycling plant is delivering the agreed volume of recycled water
. The effectiveness of the new recycled water main network to Foundation customers
o Any process improvements identified

The Construction Manager will ensure that all construction files are properly closed and available to
SWC as appropriate.

5.13.RESTORATIONS

AVA will undertake or arrange all necessary restorations to road pavement, footpaths and park area
affected by the construction works. A meeting will be arranged with the respective asset owner
(council/RTA) after completion of construction to agree on the scope of restorations. The restorations
will be undertaken and a “Restoration Handover Certificate” (please see Appendix 1 of this
document) will be signed by the asset owner at the completion of the restorations.
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APPENDIX 1

AAlinta

Camellia Recycled Water Project

Restoration Handover Certificate

CAMELLIA RECYCLED WATER PROJECT (“PROJECT") CERTIFICATE —
COMPLIANCE

In accordance with the Camellia Recyled Water Project requirements with respect to

e Pee ot On OF e e

We hereby certify that:
)
b)

Restoration works have been completed;
The restoration complies with and satisfies the requirements stated below;

c) All documentation has been recorded and is maintained by Alinta in

accordance with the project Quality Managemsnt Flan.

Specification No.

Completion Date

RTA Road Restoration Specification M 209
NSW Specifications 3060: Road Auspec 306U
Opening and Restorations

Council Specifications for Restoration As applicable
of Roads and Footpaths

Alinta’s Certification Council/RTA Acceptance

This is to cetify that the Works described
by this Certificate hawve been completed in
accordance with the above referen
Specifications of the Camelliza Recycled
‘Water Project,

This is to certify that the Works as
covered by this Certificate have bean
accepted by Council/RTA and to the best
of our knowledge and belief have besn
comoleted in accordance with the above
reference Specifications  of the Camellia
Recycled Wazer Project.

Mote: Subject to a 12 month Defects
Lizbility Period.

Alinta Representative

BY:

Council /RTA Representative
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DATE PRINTED Tue 30/09/08

CAMELLIA 20 MLD RECYCLED WATER TREATMENT PLANT

MASTER PROGRAM REV 1
Updated to include delay from Client _ Contract signing delay

dated 24 July 08
ID Task Name Duration Start Finish Predecessors 08 Half 2, 2008 Half 1, 2009 Half 2, 2009 Half 1, 2010 Half 2, 2010 Half 1, 2011 Half 2, 2011 H
L) AMIJ[J[AISIOINID JIFIMIAIMIJ[J[AISIOINID|/JIFIMIAIMIJ|J[AISIOINID/JIFIMIAIMIJ[J[A|S[O[INID]J

1 1 GENERAL 765 days  Thu 15/05/08  Tue 19/04/11

2 1.1 Contract award 0days Thu 15/05/08  Thu 15/05/08 15/05

3 E@ 1.2 VWA site survey issued for construction 0days Mon 16/06/08 Mon 16/06/08 ‘ 16/06

4 E@ 1.3 VWA site geotech report issued for construction 0days Mon 16/06/08 Mon 16/06/08 ‘ 16/06

5 E@ 1.4 Development Consent Provided from VWA 0 days Mon 1/09/08 Mon 1/09/08 ‘ ?/09

6 1.5 Finall Completion O0days  Tue 19/04/11 Tue 19/04/11 292FF ‘44 9/04

7 2 PILOT PLANT 253 days  Thu 15/05/08 Mon 4/05/09 ——

8 2.1 Pilot Plant Design and Procurement 70 days Thu 15/05/08 Wed 20/08/08 2 _

9 W 2.1.1 Pilot Plant Study Objectives Document 20days  Thu 15/05/08 Wed 11/06/08 B Pilot PIantéStudy Objectives Document

10 e 2.1.2 Pilot plant P&ID 20days  Thu 15/05/08 Wed 11/06/08 9SS Pilot pIantéP&ID

11 2.1.3 Mechanical Arrangement 20days Thu 19/06/08 Wed 16/07/08 10FS+5 days

12 2.1.4 Electrical Design 20days Thu24/07/08 Wed 20/08/08 11FS+5 days

13 2.2 Procurement of Pilot Plant Equipment 75 days Mon 18/08/08 Fri 28/11/08

14 E@ 2.2.1 Manufacturing of UF/RF 15wks  Mon 18/08/08 Fri 28/11/08 9SS+5 days Manufacturing of UF/RF

15 2.2.2 Manufacture of Test Skids 10 wks  Mon 25/08/08 Fri 31/10/08 14SS+1 wk Manufacture of Test Skids

16 2.2.3 Manufacture of Electrical Equipment 10 wks Mon 8/09/08 Fri 14/11/08 15SS+2 wks Manufacture of Electrical Equipment

17 2.2.4 Installation of Pilot Plant on Site 10 days Mon 17/11/08 Fri 28/11/08 16 E Installation of Pilot Plant on Site

18 2.3 Pilot Plant Trials 111 days Mon 1/12/08 Mon 4/05/09

19 2.3.1 Preliminary Trials 6 wks Mon 1/12/08 Fri 9/01/09 17 Preliminary Trials

20 2.3.2 First Pilot Plant Review Meeting 1day Mon12/01/09 Mon 12/01/09 19 First Pilot Plant Review Meeting

21 2.3.3 Pilot Plant Trials 14 wks  Tue 13/01/09  Mon 20/04/09 20 Pilot Plant Trials

22 2.3.4 Completion of Pilot Studies 1day Tue?21/04/09  Tue 21/04/09 21 : HCompletion of Pilot Studies

23 2.3.5 Pilot Plant Study Report 8days Wed 22/04/09 Fri 1/05/09 22 5. Pilot Plant Study Report

24 2.3.6 Final Pilot Study Review Meeting 1 day Mon 4/05/09 Mon 4/05/09 23 | Final Pilot Study Review Meeting

25 3 DESIGN 325days Thu 15/05/08 Wed 12/08/09 rz

26 3.1 Design Input 106 days  Thu 15/05/08 Thu 9/10/08

27 L 3.1.1 Site Geotechnical Report 3 wks Fri 12/09/08 Thu 2/10/08 Site Geotechnical Report

28 3.1.2 Site Datum and Levels Survey 3 wks Fri 12/09/08 Thu 2/10/08 27SS Site Datum and Levels Survey

29 3.1.3 Underground Services Survey 3 wks Fri 19/09/08 Thu 9/10/08 28SS+5 days 5| Underground Services Survey

30 3.1.4 Soil Resitivity Tests 3 wks Fri 19/09/08 Thu 9/10/08 29SS Soil Resitjvity Tests

31 L 3.1.5 Liverpool STP Effluent Water Quality 12 wks Tue 1/07/08  Mon 22/09/08 verpool STP Effluent Water Quality

32 L 3.1.6 Glenfield STP Effluent Water Quality 12 wks Tue 1/07/08  Mon 22/09/08 :Glenfield STP Effluent Water Quality

33 E 3.1.7 Incomer Electrical Supply Application 1day Tue 16/09/08  Tue 16/09/08 |_e.n;omor_EJe;tncaJ$upply-Appucamn

34 3.1.8 Design Brief for Building 12wks  Thu 15/05/08 Wed 6/08/08 Design Brief for Building

35 3.1.9 Trade Waste Improvement Proposal 14days  Tue 22/07/08 Fri 8/08/08 31SS+3 wks,325S+3 wks | || Trade Waste Improvement Proposal

36 3.2 Prelimianry Process Design 99days Thu 15/05/08  Tue 30/09/08 . l

37 3.2.1 Process P & ID 4wks  Thu 15/05/08 Wed 11/06/08 | Proc P:&|ID

38 3.2.2 Process Plant Layout 6wks  Thu12/06/08 Wed 23/07/08 37 N sd Plant Layput

39 3.2.3 Prelimianry Pipework Arrangement 3wks  Thu24/07/08 Wed 13/08/08 38 ianry Pipework Arrangement

40 3.2.4 Preliminary Equipment Schedules 4wks  Thu 14/08/08 Wed 10/09/08 39 r liminary Equipment Schedules

41 3.2.5 Civil Guidance drawings 2wks  Thu 11/09/08 Wed 24/09/08 40,38 : ce drawings

42 3.2.6 Preliminary Design Complete 2days  Thu 25/09/08 Fri 26/09/08 41 reliminary Desigh Complete

43 3.2.7 First Design review 2days Mon 29/09/08  Tue 30/09/08 42 irst Desigh review

44 3.2.8 Trade Waste Quality Assessment by SWC 3wks Mon 11/08/08 Fri 29/08/08 35 Ef e Waste Quality Assessment by SWC

45 3.2.9 Drop Dead Date for for Trade Waste Improvement 0 days Fri 29/08/08 Fri 29/08/08 44 .‘

46 3.3 Civil and Structural Design 90 days Thu 25/09/08 Wed 28/01/09

47 E 3.3.1 Foundation Design 12wks  Thu 25/09/08 Wed 17/12/08 38,41 Foundation Design

48 3.3.2 Underground Services 8 wks Fri 10/10/08 Thu 4/12/08 29 Hnderground Services

49 3.3.3 Floor Slab Design 4wks  Thu18/12/08 Wed 14/01/09 47,48FS-2 wks r-‘ig Floor Slab Design

50 3.3.4 Framing and Steel Structure Design 8 wks Thu 4/12/08 Wed 28/01/09 49SS-2 wks : Framing and Steel Sn]ucture Design
Project: Porject Program (rev 1) Task Progress I Summary _ External Tasks | Deadline @
Date: Tue 30/09/08 Split Lo oo . 0. Milestone X 2 Project Summary (REENNGY  External Milestone €
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DATE PRINTED Tue 30/09/08

CAMELLIA 20 MLD RECYCLED WATER TREATMENT PLANT

MASTER PROGRAM REV 1
Updated to include delay from Client _ Contract signing delay

dated 24 July 08
ID Task Name Duration Start Finish Predecessors 08 Half 2, 2008 Half 1, 2009 Half 2, 2009 Half 1, 2010 Half 2, 2010 Half 1, 2011 Half 2, 2011 H
i) AIMIJIJIA[S|OINID|J[FIMIAIM[J[J]AISIOINID[JIFIMIAIMIJ[JIA[SIOINID|JIFIM[AIM]J|J]A[S[OINID]J

51 3.3.5 Roof Design 8wks  Thu20/11/08 Wed 14/01/09 50SS-2 wks 1 : HRoof Design | 1 1
52 3.3.6 Prepare Earth Work Specifications 4wks  Thu 18/12/08 Wed 14/01/09 47 repare Earth Work Specifications
53 3.3.7 Prepare Concrete Work Specifications 4wks  Thu 18/12/08 Wed 14/01/09 47 repare Concreté Work Specifications
54 3.3.8 Prepare Structural Steel Specifications 4 wks Thu 1/01/09 Wed 28/01/09 50FS-4 wks Prepare Struct@ral Steel Specifications
55 3.4 Architectural Design 180 days Thu 15/05/08 Wed 21/01/09
56 3.4.1 Building Interior Finishes 10wks  Thu25/09/08  Wed 3/12/08 41 uilding Interior Finishes
57 3.4.2 Building Exterior Finishes 10 wks  Thu 25/09/08 Wed 3/12/08 56SS uilding Exterior Finishes
58 3.4.3 Doors and Windows 4 wks Thu 4/12/08 Wed 31/12/08 57 ors and Windows
59 3.4.4 Laboratory Interior Finsihes 6 wks Thu 4/12/08 Wed 14/01/09 57 boratory Interior Finsihes
60 3.4.5 Electrical Room 6wks  Thu 15/05/08 Wed 25/06/08 |
61 3.4.6 Amenities 6 wks Thu 26/06/08 Wed 6/08/08 60
62 3.4.7 Workshop 12 wks Thu 7/08/08 Wed 29/10/08 61 o) ‘
63 3.4.8 Landscaping and Roadwork 12wks  Thu 30/10/08 Wed 21/01/09 62 Landscaping and Roagwork
64 3.5 Buildign Services 120 days  Thu 23/10/08 Wed 8/04/09 ‘
65 3.5.1 Plumbing layout 8 wks Thu 23/10/08 Wed 17/12/08 56SS+4 wks nbing layout
66 3.5.2 Insulation 6wks  Thu 18/12/08 Wed 28/01/09 65 Insulation
67 3.5.3 Lighting 6 wks Thu 29/01/09 Wed 11/03/09 66,51 Lighting
68 3.5.4 Heating and Ventilation 4wks  Thu 12/03/09 Wed 8/04/09 67 :’ Heating‘ and Ventilation
69 3.6 Detailed Process Design 119 days Wed 1/10/08 Mon 16/03/09 ' :
70 3.6.1 HAZOP 2 days Wed 1/10/08 Thu 2/10/08 43 {lHAZOP
71 3.6.2 Process P & ID (after Pilot Plant Prelim results) 4wks  Tue 13/01/09 Mon 9/02/09 20 / Process P & Ib (after Pilot Plant Prelim results)
72 3.6.3 Mechanical Equipment Schedules (Final) 3wks  Tue 16/12/08 Mon 5/01/09 71SS-4 wks | Equibment $chedules (Final)
73 3.6.4 Tank Schedules 3 wks Tue 6/01/09  Mon 26/01/09 72 ':hedules
74 3.6.5 Pump Schedules 4 wks Tue 6/01/09 Mon 2/02/09 72 Schedules
75 3.6.6 Pipe Layout (Final) 6 wks Tue 3/02/09 Mon 16/03/09 74 ipe Layout (Final)
76 3.6.7 Control Philosophy (Preliminary) 8 wks Fri 3/10/08  Thu 27/11/08 70 sophy (PrelimiIary)
77 3.6.8 Second Design Review 3days  Tue?27/01/09  Thu29/01/09 73 Design Review
78 3.6.9 Consolidate and Finalise Process Design 2 wks Fri 30/01/09  Thu 12/02/09 77 nsolidate and Finalise Process Design
79 3.7 Mechanical Design 141 days Thu 15/01/09  Thu 30/07/09 :
80 3.7.1 Valve Schedules 10 wks Fri 13/02/09  Thu 23/04/09 78 HValve Schedules
81 3.7.2 Pipe Specifications 6 wks Fri 24/04/09 Thu 4/06/09 80 Pipe Specifications
82 3.7.3 Pipe ISO drawings 6 wks Fri 5/06/09  Thu 16/07/09 81 ISO drawings
83 3.7.4 Miscellaneous Steel Design 8 wks Fri 5/06/09  Thu 30/07/09 82SS scellaneous Steel Design
84 3.7.5 Overhead crane 8wks  Thu 15/01/09 Wed 11/03/09 51 e he;d cr ;le
85 3.8 Electrical Design 226 days Wed 1/10/08 Wed 12/08/09 ‘
86 3.8.1 Single Line Diagrams 8 wks Wed 1/10/08  Tue 25/11/08 43 ine Di ramsf
87 3.8.2 Motor Schedules 8wks Wed?26/11/08  Tue 20/01/09 86 tor Sc eduleé
88 3.8.3 MCC Circuit Diagrams 8wks Wed26/11/08  Tue 20/01/09 86 ircuit Diagram
89 3.8.4 PLC Panel Circuit Diagram 8wks Wed17/12/08  Tue 10/02/09 88SS+3 wks anel Cifcuit iagram
90 3.8.5 Instrument Schedules 9wks  Tue 10/02/09  Mon 13/04/09 71 | struhert edules
91 3.8.6 Earthing and Lightning Design 9wks Wed24/12/08  Tue 24/02/09 88SS+4 wks 7 ing and Lightping Design
92 3.8.7 Lighting Design 6 wks  Wed 25/02/09 Tue 7/04/09 91 ghting sign
93 3.8.8 ELV Design 6 wks  Wed 25/02/09 Tue 7/04/09 92SS V Design
94 3.8.9 Local Panels 6wks  Thu12/03/09 Wed 22/04/09 67 Local Panel ‘
95 3.8.10 PLC Programming / SCADA Config & FAT 16 wks  Thu 23/04/09 Wed 12/08/09 94 LC Programming / SCADA Config & FAT
96 3.8.11 CableSchedules 10wks  Thu 12/03/09 Wed 20/05/09 94SS 2dules ‘
97 3.8.12 Cable routing (above and underground) 10wks  Thu 12/03/09 Wed 20/05/09 96SS ling (above and underground)
98 3.8.13 Control philosophy (Final) 12 wks Fri28/11/08  Thu 19/02/09 76 -HControl phildan.ph Final)
99 4 Document Deliverables 173 days Mon 4/08/08 Wed 1/04/09 |
100 |[Ed 4.1 Project Management Plan 3 wks Mon 4/08/08 Fri 22/08/08 ,_[} Pr(;ject Manageffiént Pl
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L) AMIJ[J[A/SIOINID|JIFIMIAIMIJ[J]A | SIOIN[D|JIFIM[AIMIJ[J[A[SIOINIDIJIFIM[AIMIJ[J[A|S[O[INID]J
101 4.2 Design Management Plan 3 wks Mon 4/08/08 Fri 22/08/08 100SS : ] De; ign Mana t Pl : :
102 4.3 Construction Plan 8 wks Thu 8/01/09 Wed 4/03/09 46FS-3 wks : Construction Plan
103 4.4 Site Specific Safety Plan 4 wks Thu 5/03/09 Wed 1/04/09 102 ite Specifjc Sqfety Plan
104 4.5 Environmental Management Plan 4 wks Thu 5/03/09 Wed 1/04/09 103SS vironmentalll\nanagement Plan
105 4.6 Procurement Plan 6 wks  Mon 25/08/08 Fri 3/10/08 100 lan ‘
106 5 PROCUREMENT, MANUFACTURE & DELIVERY 298 days Tue 6/01/09  Thu 25/02/10
107 5.1 Building Construction Procurement 110 days Thu 15/01/09 Wed 17/06/09 ‘ ] .
108 5.1.1 Prepare Substructure Tender 4wks  Thu15/01/09 Wed 11/02/09 46FS-2 wks Ly repare Substructyre Tender
109 5.1.2 Prepare Superstructure Tender 4wks  Thu15/01/09 Wed 11/02/09 46FS-2 wks _} repdre Superstru :[re Tender
110 5.1.3 Foundation RFQ and Contract Award 6wks  Thu 12/02/09 Wed 25/03/09 108 | : - . ndation|RFQ and Contract Award
111 5.1.4 Building RFQ and Contract Award 10wks  Thu 12/02/09 Wed 22/04/09 109 Buildihg RFQ@ and Contract Award
112 5.1.5 Preapre Building Services Tender 10wks  Thu 12/02/09 Wed 22/04/09 109 Preapfe Building Services Tender ‘
113 5.1.6 Building Services RFQ and Contract Award 8wks  Thu23/04/09 Wed 17/06/09 112 Services RFQ and Contract Award
114 5.2 Mechanical Equipment Procurement 298 days Tue 6/01/09  Thu 25/02/10 ‘
115 5.2.1 UF package RFQ 8 wks Tue 6/01/09 Mon 2/03/09 72
116 5.2.2 UF bid analysis & PO 10 wks Tue 3/03/09  Mon 11/05/09 115 ysis & PO
117 5.2.3 UF package manufacture & delivery 8 mons  Tue 12/05/09 Mon 21/12/09 116 [ h UF package manufacture & delivery
118 5.2.4 RO Membrane RFQ 4 wks Tue 3/03/09  Mon 30/03/09 115 D Membrane RFQ |
119 5.2.5 RO membrane bid analysis & PO 8wks  Tue 31/03/09 Mon 25/05/09 118 RO membrane bid analysis & PO
120 5.2.6 RO membrane manufacture & delivery 6 mons  Tue 26/05/09 Mon 9/11/09 119 1 RO membrane manufaciure & delivery
121 5.2.7 RO Pressure Vessel RFQ 4wks  Tue 31/03/09 Mon 27/04/09 118 1RO Pressure Vessel RFQ
122 5.2.8 RO Pressure Vessel bid analysis & PO 8wks  Tue 28/04/09 Mon 22/06/09 121 RO Prgssure Vessel bid analysis & PO
123 5.2.9 RO Pressure Vessel manuf & delivery skid manufe 4 mons  Tue 23/06/09 Mon 12/10/09 122 RO Pressure Vessel manuf & delivery skid manufacturer
124 5.2.10 RO skid RFQ 4wks  Tue 31/03/09 Mon 27/04/09 121SS RO skid|RF( |
125 5.2.11 RO skid bid analysis & PO 5wks  Tue 28/04/09 Mon 1/06/09 124 ‘5RO skid pid analysis & PO ‘
126 5.2.12 RO skids manufacture & assembly 6 mons Tue 2/06/09  Mon 16/11/09 125 ’ RO skids manufacture & assembly
127 5.2.13 RO skid delivery to site 4wks  Tue17/11/09  Mon 14/12/09 126 ‘ RO skid delivery to site
128 5.2.14 Panel Tanks RFQ 4wks  Tue27/01/09  Mon 23/02/09 73 PanelTanks RFQ ‘
129 5.2.15 Panel Tanks bid analysis & PO 8wks  Tue 24/02/09 Mon 20/04/09 128 Panel Tanks|bid analysis & PO ‘
130 5.2.16 Panel Tanks manufacture & delivery 4mons  Tue21/04/09 Mon 10/08/09 129 Lnel Tanks manufacture & delivéry
131 5.2.17 Welded Steel Tanks RFQ 4wks  Tue27/01/09  Mon 23/02/09 73 -l We|ded Steel Tanks RFQ ‘
132 5.2.18 Welded Steel Tanks bid analysis & PO 8wks  Tue 24/02/09  Mon 20/04/09 131 elded Steel|Tanks bid analysis & PO
133 5.2.19 Welded Steel Tanks manufacture & delivery 22 wks  Tue 21/04/09  Mon 21/09/09 132 || Welded Steel Tanks manufacture & delivery
134 5.2.20 lon Exchange Vessel RFQ 4wks  Tue27/01/09  Mon 23/02/09 73 lon|ExXchange Vessel RFQ ‘
135 5.2.21 lon Exchange Vessel bid analysis & PO 8wks  Tue 24/02/09 Mon 20/04/09 134 & Vessel bid analysis & PO
136 5.2.22 lon Exchange Vessel manufacture & delivery 25wks  Tue 21/04/09 Mon 12/10/09 135 lon Exchange Vessel mandfacture & delivery
137 5.2.23 FRP Tanks RFQ 4wks  Tue27/01/09 Mon 23/02/09 73 FRP|Tanks RFQ |
138 5.2.24 FRP Tanks bid analysis & PO 8wks  Tue 24/02/09 Mon 20/04/09 137 RP Ténks bid analysis & PO
139 5.2.25 FRP Tanks manufacture & delivery 25wks  Tue 21/04/09 Mon 12/10/09 138 ‘ FRP Tanks manufacture &‘delivery
140 5.2.26 UF Cell RFQ 12 wks Tue 6/01/09  Mon 30/03/09 72 Cell BFQ |
141 5.2.27 UF Cell bid analysis & PO 6wks  Tue31/03/09 Mon 11/05/09 140 HUF Cell bid|analysis & PO ‘
142 5.2.28 UF Cell manufacture & delivery 8mons  Tue 12/05/09 Mon 21/12/09 141 UF Cell manufacture & delivery
143 5.2.29 Pump RFQs 6 wks Tue 3/02/09  Mon 16/03/09 74 p RFQs |
144 5.2.30 Pump bids analyses & PO 8wks  Tue 17/03/09 Mon 11/05/09 143 analyses & PO ‘
145 5.2.31 Pump manufacture & deliveries 7mons  Tue 12/05/09 Mon 23/11/09 144 Pump manufacture & deliveries
146 5.2.32 I/C Pipework RFQ 6 wks Fri 17/07/09  Thu 27/08/09 82 ﬂ! I/C Pipework RFQ
147 5.2.33 I/C Pipework bid analysis & PO 6 wks Fri 28/08/09 Thu 8/10/09 146 I/C Pipework bid analysis & PO
148 5.2.34 1/C Pipework shop fab & progressive deliveries 5 mons Fri9/10/09  Thu 25/02/10 147 ‘ /IC Pipework shop fab & progressive deliveries
149 5.2.35 PD Blowers RFQ 4 wks Tue 3/02/09 Mon 2/03/09 72FS+4 wks I owers RFQ |
150 5.2.36 PD Blowers bid analysis & RO 8 wks Tue 3/03/09  Mon 27/04/09 149 ]PD Blowers bid analysis & RO
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151 5.2.37 PD Blowers manuf & delivery 7mons  Tue 28/04/09 Mon 9/11/09 150 1 : : 1| PD Blowers manuf & delivery |
152 5.2.38 Air compressors RFQ 4 wks Tue 3/03/09  Mon 30/03/09 72FS+8 wks ir compressqrs RFQ |
153 5.2.39 Air compressors bid analysis & PO 4wks  Tue 31/03/09 Mon 27/04/09 152 L Air cémpre ors bid analysis & PO ‘
154 5.2.40 Air Compressor package manuf & delivery 5mons  Tue 28/04/09 Mon 14/09/09 153 Air Compressor package manuf & delivery
155 5.2.41 Degasser Tank, Fans & internals RFQ 4wks  Tue27/01/09  Mon 23/02/09 73 Degasser Tank, Fans & internals RFQ |
156 5.2.42 Degasser bid analysis & PO 8wks  Tue 24/02/09 Mon 20/04/09 155 egasser bid analysis & PO ‘
157 5.2.43 Degasser manufacture & delivery 5mons  Tue 21/04/09 Mon 7/09/09 156 Degasser manufacture & delivery
158 5.2.44 Valves RFQ 12 wks Fri 24/04/09 Thu 16/07/09 80 Valyes RFQ
159 5.2.45 Valves bid analyses & POs 10 wks Fri 17/07/09  Thu 24/09/09 158 71 valves bid analyses & POs
160 5.2.46 Valves manuf & progressive deliveries 5 mons Fri 25/09/09  Thu 11/02/10 159 ‘ 1 Valves manuf & progressive deliveries
161 5.2.47 Chemical Dosing System RFQ 4 wks Fri 30/01/09  Thu 26/02/09 77 ical Dbsing System RFQ ‘
162 5.2.48 Dosing System bid analysis & PO 6 wks Fri 27/02/09 Thu 9/04/09 161 osing‘Syst bid analysis & PO :
163 5.2.49 Dosing System manuf & delivery 6 mons Fri 10/04/09  Thu 24/09/09 162 Dosing System manuf & deIiVery
164 5.3 Electrical Equipment RFQ 279 days Wed 21/01/09 Mon 15/02/10 : ‘
165 5.3.1 MCC RFQ 8wks Wed 11/02/09 Tue 7/04/09 88,89 CC RFQ
166 5.3.2 MCC bid analysis & PO 12 wks Wed 8/04/09  Tue 30/06/09 165 . . bid analysis & PO
167 5.3.3 MCC manufacture & delivery 6 mons Wed 1/07/09  Tue 15/12/09 166 MCC manufacture & delivery
168 5.3.4 Field Instruments RFQ 12wks  Tue 14/04/09 Mon 6/07/09 90 | Instruments RFQ |
169 5.3.5 Field instruments bid analyses & POs 8 wks Tue 7/07/09  Mon 31/08/09 168 Field instruments bid analyses & POs
170 5.3.6 Field instruments manuf & progressive deliveries 6 mons Tue 1/09/09  Mon 15/02/10 169 ‘ Field instrum‘ents manuf & progressive deliveries
171 5.3.7 PLC/SCADA system hardware RFQ 12wks Wed 11/02/09 Tue 5/05/09 89 - .:IPLC/:SCAD system hardware RFQ ‘
172 5.3.8 PLC/SCADA bid analysis & PO 4 wks Wed 6/05/09 Tue 2/06/09 171 PLC/SC DA bid analysis & PO ‘
173 5.3.9 PLC/SCADA manuf & delivery 4 mons Wed 3/06/09  Tue 22/09/09 172 . PLC/SCADA manuf & delivery
174 5.3.10 Power Transformer RFQ 6 wks Wed 21/01/09 Tue 3/03/09 86,87 Power Transformer RFQ |
175 5.3.11 Power Transformer bid analysis & PO 8wks  Wed4/03/09  Tue 28/04/09 174 ’ ormer bid analysis & PO ‘
176 5.8.12 Power Transformer manuf & delivery 8 mons Wed 29/04/09 Tue 8/12/09 175 Power Transformer manuf & delivery
177 5.3.13 UPS RFQ 4wks Wed 11/02/09 Tue 10/03/09 171SS |
178 5.3.14 UPS bid analysis & PO 6wks Wed 11/03/09  Tue 21/04/09 177 lysis & PO
179 5.8.15 UPS manuf & delivery 4 mons Wed 22/04/09  Tue 11/08/09 178 PS manuf & delivery
180 5.4 M & E Subcontractors 149 days Fri 31/07/09 Wed 24/02/10 ‘
181 5.4.1 Prepare Mechanical Erection Tender 4 mons Fri 31/07/09  Thu 19/11/09 79 Prepare Mechanical Erection Tender
182 5.4.2 Mechanical Installation Subcontract RFQ 2 mons Fri20/11/09  Thu 14/01/10 181 Mechanical Installation Subcontract RFQ
183 5.4.3 Mechanical Installation Subcontract Award 1 mon Fri 15/01/10  Thu 11/02/10 182 | Mechanical Installation Subcontract Award
184 5.4.4 Prepare Electrical Installation Tender 4mons  Thu 13/08/09 Wed 2/12/09 85 Prepare Electrical Installation Tender
185 5.4.5 Electrical Installation Subcontract RFQ 2 mons Thu 3/12/09 Wed 27/01/10 184 Electrical Installation Subcontract RFQ
186 5.4.6 Electrical Installation Subcontract Award 1mon  Thu28/01/10 Wed 24/02/10 185 Electrical Inétallation Subcontract Award
187 6 CONSTRUCTION & INSTALLATION 429 days Thu 5/02/09  Tue 28/09/10 ‘
188 E@ 6.1 VWA provide VWS access to fully remediated site 0 days Thu 5/02/09 Thu 5/02/09
189 6.2 Construction Power to Site Available 0 days Thu 5/03/09 Thu 5/03/09 188FS+4 wks
190 r;‘-:r-;_?'_s 6.3 Permanent Power Supply to Site Available Odays  Tue 15/09/09  Tue 15/09/09 33FS+52 wks v‘ 15/09
191 6.4 Civil Works 385 days Thu 9/04/09  Tue 28/09/10
192 6.4.1 Civil Work Site Establishment 5 days Thu 9/04/09 Wed 15/04/09 110FS+2 wks
193 6.4.2 Site Formation 2wks  Thu 16/04/09 Wed 29/04/09 192
194 6.4.3 Foundations 170 days  Thu 16/04/09 Wed 9/12/09 :
195 6.4.3.1 Excavation Foundations 7wks  Thu 16/04/09 Wed 3/06/09 192 Excavation Foundations ‘
196 6.4.3.2 Form Column Piers and Spread Foundation 2 wks Thu 4/06/09 Wed 17/06/09 195 Form Column Piers and Spread Foundations
197 6.4.3.3 Rough In Underground Services 4 wks Thu 4/06/09 Wed 1/07/09 196SS —Rough In Underground Services ‘
198 6.4.3.4 Form Underground Pipe Trenches 4 wks Thu 2/07/09 Wed 29/07/09 197 Form Underground Pipe Trenches
199 6.4.3.5 Pour Column Piers and foundations and cur 4wks  Thu30/07/09 Wed 26/08/09 198 Pour Column Piers and foundations and cure
200 6.4.3.6 Storm Retention Pond 8wks  Thu 18/06/09 Wed 12/08/09 196 Retention Pond ‘
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201 6.4.3.7 Excavation and Earth Work 8wks  Thu 13/08/09 Wed 7/10/09 200 ; : I -1 | Excavation and Earth Work 3
202 6.4.3.8 Sub-base construction 3 wks Thu 8/10/09 Wed 28/10/09 201 Sub-base construction |
203 6.4.3.9 Pour Pond Slab and Side Walls & Cure 6 wks  Thu 29/10/09 Wed 9/12/09 202 Pour Pond Slab and:Side Walls & Cure
204 6.4.4 Steel Erection 65 days Thu 8/10/09 Wed 6/01/10
205 6.4.4.1 Erect Steel Columns, beams and joists 9 wks Thu 8/10/09 Wed 9/12/09 199FS+6 wks - Erect Steel Columns, beams and joists
206 6.4.4.2 Install Miscellaneous Iron and Bracing 4wks  Thu10/12/09  Wed 6/01/10 205 Imstall Miscellaneous Iron and Bracing
207 6.4.5 Form and Pour Concrete - Floors 60 days Thu 27/08/09 Wed 18/11/09
208 6.4.5.1 Form Floor 3 wks Thu 27/08/09 Wed 16/09/09 199 ‘
209 6.4.5.2 Install Rebar and In-floor Services 3wks  Thu 17/09/09 Wed 7/10/09 208 ebar and In-floor Services
210 6.4.5.3 Pour Slab and Cure 4 wks Thu 8/10/09 Wed 4/11/09 209 lab and Cure ‘
211 6.4.5.4 Strip form from Floor Slab 2 wks Thu 5/11/09 Wed 18/11/09 210 brm from Floor Slab
212 6.4.6 Carpentary and Masonry Work 45 days Thu 7/01/10 Tue 9/03/10
213 6.4.6.1 Install Exterior Sheathing and Metal Studs 3 wks Thu 7/01/10  Wed 27/01/10 204,207 Install Exterior ‘Sheathing and Metal Studs
214 6.4.6.2 Rough In Plumbing and Masonry Walls 3wks Thu28/01/10 Wed 17/02/10 213 Rough In Plu‘mbing and Masonry Walls
215 6.4.6.3 Install Exterior Masonry Work 3wks  Thu 18/02/10 Tue 9/03/10 214 ﬁ Install Exterior Masonry Work
216 6.4.6.4 Install Roof Drains 2wks  Thu 18/02/10 Tue 2/03/10 215SS E Install Roof Drains
217 6.4.7 Roofing 40 days Thu 24/12/09 Wed 17/02/10 1
218 6.4.7.1 Install Roof Flashings 2wks  Thu 24/12/09 Wed 6/01/10 204FS-2 wks Instal|] Roof Flashings
219 6.4.7.2 Install Roof / Pour Concrete 4 wks Thu 7/01/10 Wed 3/02/10 218 gg Ingtall Roof / Pour Concrete
220 6.4.7.3 Set Roof Top Equipment 2 wks Thu 4/02/10  Wed 17/02/10 219 et Roof Top Equipment
221 6.4.8 Windows and Front Closures 20 days Wed 3/03/10  Tue 30/03/10 ] |
222 6.4.8.1 Install Windoms and Glazings 4 wks Wed 3/03/10  Tue 30/03/10 216,217 E Install Windoms and Glazings
223 6.4.8.2 Install Interior Stud Walls and Drywalls 4 wks Wed 3/03/10  Tue 30/03/10 222SS Install Interior Stud Walls and Drywalls
224 6.4.8.3 Install Interior Doors and Hardware 4 wks Wed 3/03/10  Tue 30/03/10 223SS Install Interior Doors and Hardware
225 6.4.8.4 Install Roller Doors 4wks  Wed3/03/10  Tue 30/03/10 224SS - Hinstall Roller Doors
226 6.4.9 Building Services 91 days Thu19/11/09 Wed 24/03/10
227 6.4.9.1 Rough In Mechanical Services 10wks  Thu19/11/09 Wed 27/01/10 211 ;Lhanical Services
228 6.4.9.2 Rough In Electrical Services 8wks  Thu19/11/09 Wed 13/01/10 211 Electrical Services
229 6.4.9.3 Install Overhead Crane 10 wks Thu 7/01/10  Tue 16/03/10 206 tall Qverhead Crane
230 6.4.9.4 Install Lighting 8wks  Thu 14/01/10 Tue 9/03/10 228 all L ghting
231 6.4.9.5 Install ELV 6 wks Thu 14/01/10  Wed 24/02/10 230SS tall ELY
232 6.4.9.6 Building Services Complete 1day Wed24/03/10 Wed 24/03/10 231FS+4 wks hilding Services Complete
233 6.4.10 Building Finishes 50 days Wed 31/03/10 Tue 8/06/10 )
234 6.4.10.1 Paint Walls and Woodwork 6wks Wed31/03/10  Tue 11/05/10 221 | Paint Walls and Woodwork
235 6.4.10.2 Install Ceiling Grid 6 wks Wed 31/03/10  Tue 11/05/10 234SS | Install Ceiling Grid
236 6.4.10.3 Fit Out Laboratory 10 wks  Wed 31/03/10 Tue 8/06/10 225 | Fiit Out Laboratory
237 6.4.10.4 Fit Out Workshop 10 wks  Wed 31/03/10 Tue 8/06/10 225 it Out Workshop
238 6.4.11 Road Work and Landscaping 130 days Wed 31/03/10  Tue 28/09/10
239 6.4.11.1 Construct Roads & Drains 10 wks Wed 31/03/10 Tue 8/06/10 221 I onstruct Roads & Drains
240 6.4.11.2 Construct Fences 6wks  Wed9/06/10  Tue 20/07/10 239 | Construct Fences
241 6.4.11.3 Install Main Doors 4wks Wed21/07/10  Tue 17/08/10 240 Install Main Doors
242 6.4.11.4 Landscapping Work 6wks Wed 18/08/10  Tue 28/09/10 241 Landscapping Work
243 6.4.12 Perform Local Building Inspection 2 wks Wed 9/06/10  Tue 22/06/10 226,233 .Perform Local Building Inspection
244 6.4.13 Perform Fire Services Inspection 2wks  Thu 25/03/10 Wed 7/04/10 232 Fire Services Inspection
245 6.4.14 Final Cleanup and Occupancy 2 wks Thu 8/04/10 Wed 21/04/10 244 leanup and Occupancy
246 6.4.15 Final Building Documentation 2 wks Thu 8/04/10 Wed 21/04/10 244 uilding Documentation ‘
247 6.4.16 Practical Completion of Building Work 1day Wed23/06/10 Wed 23/06/10 243 .Practical Completion of Building Work
248 6.5 Mechanical Works 140 days Thu 4/02/10  Tue 17/08/10 ‘ ‘
249 6.5.1 Mech Work Site Establishment 1wk Thu 4/02/10  Wed 10/02/10 219 ech Work Site Establishment
250 6.5.2 Install PD Blowers & Air Compressors 2wks  Thu 11/02/10 Wed 24/02/10 249 Ei nstall PD Blowers & Air Compressors
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251 6.5.3 Install FRP Tanks 3 wks Thu 25/02/10 Tue 16/03/10 250 1 : : -t Install FRP Tanks 1
252 6.5.4 Erect Panel Tanks 8wks Wed 17/03/10  Tue 11/05/10 251 : Erec:t Panel Tanks
253 6.5.5 Install Steel Tanks 4wks Wed 12/05/10 Tue 8/06/10 252 stall Steel Tanks
254 6.5.6 Install Dosing Pumps 4 wks Wed 9/06/10 Tue 6/07/10 253 Install Dosing Pumps
255 6.5.7 Install Centrifugal Pumps 6 wks Wed 7/07/10  Tue 17/08/10 254 | Install Centrifugal Pumps
256 6.5.8 Install UF Cell 12wks  Thu 11/02/10 Tue 4/05/10 249 Install UF Cell
257 6.5.9 Install UF racks & membranes 6 wks Wed 5/05/10  Tue 15/06/10 256 Install UF racks & membranes
258 6.5.10 Install UF Frontal Pipework 7wks  Wed 16/06/10 Tue 3/08/10 257 stall UF Frontal Pipework
259 6.5.11 Install RO Skids 10wks  Thu11/02/10  Tue 20/04/10 249 Install RO Skids
260 6.5.12 Install IX vessel & associated equip 4wks Wed17/03/10  Tue 13/04/10 251 Instal| IX vessel & associated equip
261 6.5.13 Install Degasser 6 wks Wed 9/06/10  Tue 20/07/10 253 Install Degasser
262 6.5.14 Install Degasser packing 4wks Wed21/07/10  Tue 17/08/10 261 | Install Degasser packing
263 6.5.15 Install Centrifugal Fans 4wks Wed 12/05/10 Tue 8/06/10 253SS Install entrifugal Fans
264 6.5.16 Erect I/C Pipework 14 wks  Wed 28/04/10 Tue 3/08/10 258FF rect I/C Pipework
265 6.5.17 Erect access platforms & stairs 2 wks Wed 9/06/10  Tue 22/06/10 264FS-8 wks Erect access platforms & stairs
266 6.6 Electrical Works 110 days Wed 10/03/10  Tue 10/08/10
267 6.6.1 Site Establishment 1wk Wed 10/03/10 Tue 16/03/10 249FS+4 wks 1 Site Establishment
268 6.6.2 PLC/SCADA FAT 5days Wed 17/03/10  Tue 23/03/10 267 'L,PLC/SCADA FAT
269 6.6.3 Install MCC 10 wks  Wed 24/03/10 Tue 1/06/10 268 Install|MCC
270 6.6.4 Install Power cabling & supports 10 wks Wed 2/06/10  Tue 10/08/10 269 Install Power cabling & supp 3rts%
271 6.6.5 Install PLC/SCADA system 10 wks Wed 2/06/10  Tue 10/08/10 269 Install PLC/SCADA system ‘
272 6.6.6 Install Control Cabling 10 wks Wed 2/06/10  Tue 10/08/10 270SS Install Control Cabling
273 6.6.7 Install Power Transformer 6 wks Wed 2/06/10  Tue 13/07/10 269 Install Power Transformer
274 7 TESTING & COMMISSIONING 344 days  Tue 14/07/09 Thu 4/11/10
275 E 7.1 Prepare Pre-commissionign ITP 4 mons  Tue 14/07/09 Mon 2/11/09 Prepare Pre-commissionign ITP ‘
276 | [Ed 7.2 Flushing & hydrotest pipework 5 wks Wed 4/08/10 Tue 7/09/10 264 Flushing & hydrotest pipework
277 7.3 Pump Alignment Check 1wk Wed 8/09/10  Tue 14/09/10 276 Pump Alignment Check ‘
278 7.4 MCC and Megger test 3wks Wed 15/09/10 Tue 5/10/10 277 \s MCC and Megger test
279 7.5 Power up Odays  Tue27/07/10  Tue 27/07/10 273FS+2 wks
280 7.6 Drive Rotational Check 2wks Wed 28/07/10 Tue 10/08/10 279 Drive Rotational Check !
281 7.7 Pneumatic systems valve stroking test 3wks Wed 11/08/10  Tue 31/08/10 280 Pneumatic systems valve stroking test
282 7.8 Tanks water fill test 6 wks Wed 8/09/10  Tue 19/10/10 276 Tanks water fill test ‘
283 7.9 Instrument Loop Checks 2 wks Wed 1/09/10  Tue 14/09/10 281 Instrument Loop Checks
284 7.10 PLC Interlock and functionality testing 4wks Wed 15/09/10  Tue 12/10/10 283 PLC Interlock and fun(:tiohality testing
285 7.11 Instrument Calibration 3wks Wed29/09/10  Tue 19/10/10 284FS-2 wks g Instrument Calibration :
286 7.12 Precommission on towns water 5.4wks Wed 29/09/10 Thu 4/11/10 285SS Precommission on fowns water
287 E 7.13 Precommissioning complete/Mechanical Completion 0days  Tue 31/08/10  Tue 31/08/10
288 | [Ed 7.14 Loading UF & RO membranes 4wks Wed29/09/10  Tue 26/10/10 282FS-3 wks Loading UF & RO membranes
289 E 7.15 LAP Effluent made available to VWS by VWA Odays Tue26/10/10  Tue 26/10/10 288 ‘-26/10
290 8 Commision on LAP effluent 11 wks Wed27/10/10  Tue 11/01/11 289 L ommision on LAP effluent
291 9 PLC Fine Tuning 5wks  Wed 26/01/11 Tue 1/03/11 290FS+2 wks ine Tuning
292 10 30 day Performance Test 5wks Wed 16/03/11 Tue 19/04/11 291FS+2 wks 30 day Performance Test
293 11 Operator Training 1 wk Wed 2/03/11 Tue 8/03/11 291 Operator Training
294 12 Key Desigh Submissions 235days Thu 15/05/08 Wed 8/04/09 i
295 12.1 Pilot Plant Design Document Complete 0days Wed20/08/08 Wed 20/08/08 12 2?/08
296 12.2 Design Brief for Building 0 days Wed 6/08/08 Wed 6/08/08 34 ‘ e/oi
297 12.3 Preliminary Design Prior to 1st Design review 0days Wed 24/09/08 Wed 24/09/08 41 ‘; 24/09 i
298 12.4 Building Design Complete 0days Wed28/01/09 Wed 28/01/09 54 : ’ 28/01
299 12.5 Architectural Design Complete 0days Wed21/01/09 Wed21/01/09 63 ‘ 21/01 <
300 12.6 Building Services Design Complete 0 days Wed 8/04/09 Wed 8/04/09 68 ‘ 8/04
Project: Porject Program (rev 1) Task Progress I Summary _ External Tasks | ‘ Deadline @
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DATE PRINTED Tue 30/09/08

CAMELLIA 20 MLD RECYCLED WATER TREATMENT PLANT

MASTER PROGRAM REV 1
Updated to include delay from Client _ Contract signing delay

dated 24 July 08
ID Task Name Duration Start Finish Predecessors 08 Half 2, 2008 Half 1, 2009 Half 2, 2009 Half 1, 2010 Half 2, 2010 Half 1, 2011 Half 2, 2011 H
o AIMIJ[J[AISTOINIDIJIF|MIATMIJ[J[AISTOINID|JIFIM[ATMIJ|J[AIS[OINIDIJIFIM[ATMIJ[J[AIS[OINIDIJ
301 12.7 Process Design Complete Odays Thu12/02/09  Thu 12/02/09 78 : : "12/02 : :
302 12.8 E & M Process Design Complete Odays Thu19/02/09  Thu 19/02/09 98 | : ‘ 19/02 |
303 12.9 As Executed Doc & Operation Ready Preparation 2wks  Thu 15/05/08 Wed 28/05/08 As Executed Doc & Operation Ready Preparation
304 13 Inspection and Test Records for Civil & Building 195 days Wed 23/06/10  Tue 22/03/11 ‘ : ‘
305 13.1 Draft O & M Manual 2mons  Thu 24/06/10 Wed 18/08/10 247 Draft O & M Manual ‘
306 13.2 Inspection & Test Record Mechanical 2wks  Wed 23/06/10 Tue 6/07/10 265 nspection & Test Record Mechanical
307 13.3 Inspection & Test Record Electrical 2wks Wed 14/07/10  Tue 27/07/10 273 - [l Inspection & Test Recqrd Electrical
308 13.4 Inspection & Test Record Instrument 3wks Wed 14/07/10 Tue 3/08/10 273 ; E Inspection & Test Recprd Instrument
309 13.5 PLC/SCADA Site Test Record 1wk Wed 2/03/11 Tue 8/03/11 291 | PLC/SCADA Site Test Record
310 13.6 Process and E & M As Built Drawings 3 wks Wed 2/03/11 Tue 22/03/11 291 E Process and E & M As Built Dr
311 13.7 O & M Manuals 3 wks Wed 2/03/11 Tue 22/03/11 310SS E O & M Manuals
Project: Porject Program (rev 1) Task Progress I  Summary _ External Tasks | Deadline @
Date: Tue 30/09/08 Split Lo oo . 0. Milestone X 2 Project Summary (REENNGY  External Milestone €
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APPENDIX 2¢ - Risk analysis and management

VWA Risk Management Policy
VWA Risk Management Procedure

Incident and Emergency Management Plan (as tendered)
Project Specific risk assessment (from VWA PMP)

Preliminary Operational risk assessment (as tendered)



() veoua
WATER Risk Managemen_t _Policy

Veolia Water, representing the water division of the environmental services group Veolia
Environnement (VE), is the world leader in water services. Veolia Water Australia (VWA) designs,
constructs and operates water and wastewater treatment systems for municipal and industrial
customers.

This policy applies to VWA and General Water Australia (GWA).

The Board, Management and Employees of VWA and GWA are committed to adopting a co-
ordinated approach to the management of risk throughout the company’s operations, to ensure that
any issues which could affect the company’s performance, value, or reputation, are identified and
addressed. We are committed to:

= the safety and well-being of our people, customers, contractors and the general public, which
must not be compromised under any circumstances;

= the environment in which we operate;
= the company’s performance and shareholder value; and

= our reputation as the world leader in water and wastewater services.

Management is responsible for implementing the Risk Management System and for developing a
culture of risk management within VWA. All necessary human and financial resources and
facilities will be applied to ensure that this commitment is fulfilled, that the optimum balance
between risk and reward is achieved in a way appropriate to each of our operations, and that risks
are managed in accordance with the highest standards.

Risk management is a standing item at board, executive committee, operations and project
meetings. Regular risk management reports shall be submitted to the Board and will include
reports on the implementation and continuing application of the Risk Management System.

This policy will be implemented through a documented and continually improved Risk Management
System in accordance with the Australia Standard for Risk Management AS 4360.

This policy will be reviewed annually and will be prominently displayed at all VWA places of work.

PR e

Peter McVean Date
CEO — Veolia Water Australia
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WATER Date: 14.10.05
PROCEDURE Risk Management
1. PURPOSE

The purpose of this Procedure is to define the responsibilities, authorities
and process for conducting risk management.
The objective of risk management is to protect as priorities:

" The safety and well being of our staff, customers,
contractors, and the general public, which must no be
compromised under any circumstances;

= The environment in which we operate;

" The company’s performance and shareholder value; and

" Our reputation as a leading provider of water and
wastewater services.

2. SCOPE

This procedure applies to Veolia Water Australia Pty Ltd (VWA) and
General Water Australia Pty Ltd (GWA) herein referred to as the Company.

3. REFERENCES

. PO-VWA-PYR-202 Risk Management Policy

" WI-VWA-PYR-202  How to conduct a risk assessment workshop
and use the templates

. WI-VWA-PYR-305  Conducting a Job Safety and Environmental
Analysis (JSEA)

. WI-VWA-PYR-301 How to Conduct a Working From Home
Assessment

. FM-VWA-PYR-211  Strategic & Operations Risk Assessment &
Register Template

. FM-VWA-PYR-702 Project Risk Assessment & Register

Template

. FM-VWA-PYR-401  Environmental Risk Assessment & Register
Template

" FM-VWA-PYR-301 OH&S Risk Assessment & Register
Template

. FM-VWA-PYR-302 Manual Handling Risk Assessment
. FM-VWA-PYR-300 Chemical Risk Assessment

. FM-VWA-PYR-312 Hazard ldentification and Risk Assessment
Form

] FM-VWA-PYR-319 Home Office Assessment Form

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor
the information it contains be disclosed to any third party without the written consent of Veolia Water Australia Pty Ltd. This document
is not controlled in printed form.
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WATER Date: 14.10.05
PROCEDURE Risk Management
. AS/NZS 4360 Risk Management
" HB 203:2004 Environmental Risk Management — Principles and
processes
" AS/NZS 4801:2001 OH&S Management Systems — 4.4.6 Hazard
Identification, hazard/risk assessment and control of hazards/risks
. NSW OH&S Regulation
. NSW Code of Practice for Risk Assessment
. VIC OH&S Act 1985
. QLD Risk Management Advisory Standard 2000
. QLD Workplace Health and Safety Regulation
4. DEFINITIONS

Consequence

The outcome or impact (positive or negative) 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.

Control

An existing process, policy, device, practice or other action that acts to
minimise negative risk or enhance positive opportunities.

Control assessment

Systematic review of processes to ensure that controles are still effective
and appropriate. Periodic line management review of controls is often calles
‘control self assessment’.

Environmental aspect

Element of an organisation’s activities, products or services that can
interact with the environment.

Environmental impact

Any change to the environment, whether adverse or beneficial, wholly or
partially resulting from an organisation's activities, products or services.

Hazard
A source of potential harm or a situation with a potential to cause loss.
Job Safety and Environmental Analysis (JSEA)

Systematic breakdown of a job into tasks/steps in order to identify hazards,
risk control measures, and responsibility for implementation of controls.

Likelihood

A qualitative or quantitative description of probability or frequency.

This document is the property of and confidential to Veolia Water Australia Pty Ltd. It must not be copied, loaned or transferred, nor
the information it contains be disclosed to any third party without the written consent of Veolia Water Australia Pty Ltd. This document

is not controlled in printed form.
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Risk Management

OH&S Risk

Is the likelihood that death, injury or illness might result because of the
hazard.

Risk

The chance of an event and the consequences that may flow from it having
an impact upon objectives. It is measured in terms of a combination of
consequence and likelihood.

Risk acceptance

An informed decision to accept the consequences and the likelihood of a
particular risk.

Risk assessment

The overall process of risk identification, risk analysis and risk evaluation.
Risk avoidance

A decision not to become involved in, or to withdraw from, a risk situation.
Risk criteria

Terms of reference by which significance of risk is assessed.

Risk identification

The process of determining, what, where, when, why and how something
could happen.

Risk management

The culture