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Table 3.2 Pumping required— Ferntree Configuration

Pump Station Name

Traveston Clear Water Pump

Station

Cooroora Pump Station

Ferntree Pump Station

Intermediate Pump Station —

Stage 1

North Pine Pump Station

Total pumping power

requirement

Scenario 1 (Full Flow)

Pumping Details

2x 1430 L/s at 131m
(approx 2 x 2.63 MW)

2 x 1430 L/s at 98m
(approx 2 x 1.96kW)

2 x 1430 L/s at 95m
(approx 2 x 1.90MW)

2 x 1430 L/s at 146m
(approx 2 x 2.93 MW)

2 x 1430 L/s at 62m’
(approx 2 x 1.24 MW)

21.32 MW

OO0

Scenario 2 (% flow)
Pumping Details

2 x 1007 L/s at 108m
(approx 2 x 1.52 MW)

2 x 1007 L/s at 42m
(approx 2 x 593 kW)

2 x 1007 L/s at 40m
(approx 2 x 564 kW)

2 x 1007 L/s at 61m
(approx 2 x 861 kW)

2 x 1007 L/s at 43m’
(approx 2 x 607 kW)

8.30 MW

T Based on supplying a HGL of RL 125m at the connection point in the south to the Brisbane Water trunk main system.

The maximum HGL for the Ferntree configuration is RL 269m, and maximum pressure is 225m which
may exceed allowable operating pressures for a PN25 pressure class. Pipe pressure classing will be
undertaken accounting for both hydraulic analysis and transient (water hammer) analysis of the
pipeline. At this stage, sections of the pipeline may need to be a higher pressure class than PN25
using the Ferntree configuration, but this will be confirmed once detailed route alignment, pipe invert
levels and transient results are known.

Due to the location of the balance tank at Cooroora and the balance tank at Ferntree, the peaks at
Cooroy Hill, Ferntree and Panorama Drive are not an issue, being well cleared by the HGL for both
pumped scenarios. These results are illustrated in the HGL plot in Figure 3.7 and 3.8.

Scenario 3 assesses the maximum flow that can gravity feed from the Cooroora balance tank to the
North Pine WTP utilising balance tanks at Ferntree and Paper Road. Flow is initially pumped from the
proposed Traveston WTP to the Cooroora balance tank and gravity feeds south with three breaks of
head at the Ferntree, Paper Road and Raynbirds Road balance tanks. Under this flow regime and
design solution, 82 ML/d will gravity feed south from Cooroora balance tank to North Pine WTP. The

maximum pipe invert over the Panorama Drive peak is RL 133m hence requiring a potential

microtunnel to limit the pipe invert level.

These results are illustrated in the HGL plot in Figure 3.9.
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Traveston to North Pine Maximum Flow
(with Ferntree Balance Tank)
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Figure 3.7 NPI2 Cumulative Effects Hydraulics with Ferntree Balance Tank—Full flow
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Traveston to North Pine 2/3rds Flow
(with Ferntree Balance Tank)
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Figure 3.8 NPI2 Cumulative Effects Hydraulics with Ferntree Balance Tank—% flow
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Traveston to North Pine Gravity Flow
(with Ferntree Balance Tank)
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Figure 3.9 NPI2 Cumulative Effects Hydraulics with Ferntree Balance Tank—Gravity flow
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3.3.4 Ferntree Risk and Opportunity

Environmental desktop studies of the Ferntree site indicated rare and threatened species in the
vegetation mapping, however field investigations have not found evidence of any of these species.
From an environmental perspective no fatal flaws have been revealed with respect to the proposed
tank sites themselves, however sensitive areas to avoid have been highlighted for the pipeline route.

A preliminary desktop study only has been conducted for the Paper Road site, which is indicating
areas of high conservation value adjacent to the site. A detailed field investigation would need to be
undertaken to confirm the presence of any rare and threatened species to help determine further site
constraints. There is risk that due to the unknown nature of this site, environmental issues may arise
that inhibit the development of this solution.

No detailed survey has been undertaken on either the Ferntree or Paper Road balance tank sites with
GIS contours being used for preliminary site layouts and earthworks calculations. While it is not
anticipated that major differences will be revealed in the detailed survey, a risk exists that earthworks
volumes will increase and site constraints may become apparent.

Until formal access notices can be issued, no landholder or community response is able to be gauged
about the Paper Road balance tank site. Given it is on private, vegetated land, there is a reasonable
risk of backlash from the landholder and surrounding community.

A significant opportunity exists for the Ferntree design solution to remove the Paper Road balance
tank and spur mains from the design, or delay its construction. The issue of concern is the distance
between balance tanks without the Paper Road balance tank, which extends to 71 km in this instance.
Hydraulically this can be achieved, with associated valving, surge tanks or pressure vessels being
installed to eliminate water hammer or pressure surge damage if required. However the operational
risk increases and is the defining factor for pursuing such an opportunity. In consultation with the
LinkWater Operations and Maintenance (O&M) Alliance, a risk assessment was undertaken to
progress this significant opportunity. The results and outcomes of this analysis are detailed in

Section 4.

Should it be deemed that the Paper Road balance tank is necessary, as is the base case for this
assessment, the security of supply for the Ferntree design solution is higher given the increased
storage volumes associated with an additional balance tank storage. If the opportunity to remove the
Paper Road balance tank can be realised, then the whole of system storage volume remains
equivalent to the Nobels Road solution.

As discussed in section 3.3.3, the pumping configuration for the Ferntree design solution supports a
simplified control system for operation of VSD pump units by having no pumps operating in series.
This presents the opportunity to alter the flow delivery format of the scheme with greater ease and
represents a system with built-in flexibility.

3.4 Configuration comparison

Table 3.3 below compares the two different system configurations based on the balance tank site
within Stage 2.
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Table 3.3 Configuration Comparison

Feature
Gravity Flow (ML/d)

Total pumping requirements

Maximum balance tank
spacing

Hydraulic suitability

o Dirills required

e Pumping configuration

Land Tenure

Balance tank proximity to
pipeline corridor

Geology

Co-location of facilities

Cost difference*

Risk

Opportunity

File Location: E18

000

System Configuration

Nobels Road
84

e 21.13 MW for full flow
e 8.07 MW for % flow

52.3 km (Nobels Rd to Raynbirds Rd)

o Drill required to limit pipe invert to
RL 134 m over Ferntree peak.

e Dirill required to limit pipe invert to
RL 130 m over Panorama Drive
peak.

Total of 6 pump stations required.
Two hydraulic legs pump in series.

Road Reserve

500m dual spur

Landsborough Sandstone — Nobels
Rd

e PS and WQ facility site still
required in Ferntree vicinity

¢ In total 5 new sites to be
established for whole system
infrastructure

e One additional pump station —
approx $9m

e Potential drill at Ferntree peak —
approx $12M

e Approx total = $21M

e Known environmental issues at
BT site may be insurmountable

¢ Known landholder and community
opposition to BT site.

¢ Potential restriction on future site
development

e Dosing for water quality is at
higher pressures than desired.

Rev 0

X-REP-390-10 System Configuration Assessment.doc

Ferntree (with Paper Road BT)
82

e 21.32 MW for full flow
e 8.30 MW for % flow

41.9 km (Paper Rd to Raynbirds Rd)

¢ No drill required at Ferntree peak

o Dirill required to limit pipe invert to
RL 133 m over Panorama Drive
peak.

Total of 5 pump stations required.
Each pump has a fixed head point to
pump to.

Council owned at Ferntree
Private land at Paper Rd

550m dual spur at Ferntree
1.1 km dual spur at Paper Rd

Rhyolitic tuff — Ferntree
Landsborough Sandstone — Paper Rd

¢ PS and WQ facility site can co-
locate with Ferntree BT

e Intotal 5 new sites to be
established for whole system
infrastructure

e One additional balance tank —
approx $18M
e 2.2 km spur main—approx $13M

e Approx total = $31M

¢ Unknown environmental issues
may arise at Paper Rd BT site.

e Landholder & community
resistance to BT site at Paper
Road.

e Earthworks volumes or site
constraints may be revealed
through detailed survey.

e Paper Rd BT site & spur main
may not be required. Significant
reduction in cost, community
perception, pumping
requirements.

¢ Delay the construction of Paper
Rd BT.

o If Paper Rd is not taken out,
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System Configuration

Feature Nobels Road Ferntree (with Paper Road BT)

security of supply is much
higher than Nobels Rd.

* Costs are taken from similar infrastructure items on recent projects for comparison purposes and are indicative
only. It is assumed that all other pipeline costs are equivalent for both options.

Table 3.3 indicates that the two design solutions are similar with regards to pumping energy and
gravity flow. The Nobels Road design solution requires more length of drills to limit the pipe invert and
has one additional pump station required for full flow system operation. However, the cost difference
of the two configurations shows that the capital cost of the Nobels Road solution is approximately
$10M lower.

The Ferntree design solution has less identified risks and greater opportunities.
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4 REMOVAL OF PAPER ROAD BALANCE
TANK

4.1 Risk register development

There are many benefits associated with removing the Paper Road balance tank from the Ferntree
system configuration including cost, environment and community disruption. As a result, a risk
assessment was undertaken to determine the risk associated with removing the balance tank from the
system and capture the implications for ongoing operation and maintenance of the system over such a
length of continuous pipeline.

A risk register was developed that outlined the risks, their consequence, possible treatment/mitigation,
the risk response plan and any residual risk. The O&M Alliance was consulted and a workshop held to
further populate and develop the register to make sure it included all risks from an O&M perspective
and to ensure the register was comprehensive.

To initially develop the register, all risks associated with pipeline operation were identified, then those
considered differential risks between the Paper Road balance tank being in the system or not were
added to the register. Some of the risks on the register are only very marginally differential. The four
most significant risks were agreed as:

1. Surge event of increased magnitude.

2. Pumps operating in series, hence more complicated control system.

3. Exposing longer length of the pipeline (including GRP pipe) to a higher pressure.
4. Less system storage.

Several of the differential risks were actually improved by taking out the Paper Road balance tank.
These were:

. Water gquality — marginal improvement in water quality without Paper Road BT due to shorter
detention times.

. Electrical fault — % flow scenario is more reliable since it can be achieved without the 2™ pump
station.

o External tampering — one less major facility to tamper with/contaminate.

. Discharge water volumes — potentially less storage water would be lost during a burst or failure.

. Control valve failure — one less control valve to fail without Paper Rd BT.

None of the risks identified were considered unmanageable and it was therefore decided to accept the
Ferntree system configuration without the Paper Road balance tank.

The full risk register is contained in Appendix A, along with the minutes from the workshop held with
the O&M Alliance.
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4.2 Revised configuration comparison

000

The revised pumping requirements for the Ferntree configuration, without the Paper Road balance
tank in the system are included below in Table 4.1. This configuration has series pumping in the
Ferntree to Raynbirds Rd hydraulic leg, and as a result only one of these pump stations is required to
operate under the 2/3 flow scenario.

Table 4.1 Pumping required— Ferntree Configuration, without Paper Road BT

Pump Station Name

Traveston Clear Water Pump
Station

Cooroora Pump Station
Ferntree Pump Station
Intermediate Pump Station —
Stage 1

North Pine Pump Station

Total pumping power
requirement

Scenario 1 (Full Flow)

Pumping Details

2 x 1430 L/s at 131m
(approx 2 x 2.63 MW)

2 x 1430 L/s at 98m
(approx 2 x 1.96kW)

3x954 L/s at 91m
(approx 3 x 1.22MW)

2x 1430 L/s at 139m
(approx 2 x 2.79 MW)

2 x 1430 L/s at 62m"
(approx 2 x 1.24 MW)

20.88 MW

Scenario 2 (% flow)
Pumping Details

2 x 1007 L/s at 108m
(approx 2 x 1.52 MW)

2 x 1007 L/s at 42m
(approx 2 x 593 kW)

2 x 1007 L/s at 91m
(approx 2 x 1.28 kW)

2 x 1007 L/s at 43m'
(approx 2 x 607 kW)

8.02 MW

t Based on supplying a HGL of RL 125m at the connection point in the south to the Brisbane Water trunk main system.

The revised hydraulic plots are provided below in Figures 4.1, 4.2 and 4.3. As with the Ferntree
configuration with the Paper Road balance tank, the maximum pressure may exceed class 25 pipe
and pressure classing will be reviewed with detailed transient analysis.
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Traveston to North Pine Maximum Flow
(Ferntree Configuration, without Paper Rd BT)
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Figure 4.1 NPI2 Cumulative Effects Hydraulics, Ferntree Configuration without Paper Rd BT—Full flow
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Traveston to North Pine 2/3rds Flow

(Ferntree Configuration, without Paper Rd BT)
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Figure 4.2 NPI2 Cumulative Effects Hydraulics, Ferntree Configuration without Paper Rd BT—24 flow
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Traveston to North Pine Gravity Flow

(Ferntree Configuration, without Paper Rd BT)
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Figure 4.3 NPI2 Cumulative Effects Hydraulics, Ferntree Configuration without Paper Rd BT—Gravity flow
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Table 4.2 below compares the two different system configurations, without the Paper Road balance
tank in the Ferntree configuration.

Table 4.2 Revised Configuration Comparison, without Paper Road balance tank

Feature
Gravity Flow (ML/d)

Total pumping requirements

Maximum balance tank
spacing

Hydraulic suitability

o Drills required

e Pumping configuration
Land Tenure

Balance tank proximity to
pipeline corridor

Geology

Co-location of facilities

Cost difference*

Risk

Opportunity

System Configuration

Nobels Road
84

e 21.13 MW for full flow
e 8.07 MW for % flow

52.3 km (Nobels Rd to Raynbirds Rd)

o Dirill required to limit pipe invert to
RL 134 m over Ferntree peak.

o Dirill required to limit pipe invert to
RL 130 m over Panorama Drive
peak.

Total of 6 pump stations required.
Two hydraulic legs pump in series.

Road Reserve

500m dual spur

Landsborough Sandstone

e PS and WQ facility site still
required in Ferntree vicinity

¢ In total 5 new sites to be
established for whole system
infrastructure

e One additional pump station —
approx $9M

e Potential drill at Ferntree peak —
approx $12M

e Approx total = $21M

e Known environmental issues at
BT site may be insurmountable

¢ Known landholder and community
opposition to BT site.

e Potential restriction on future site
development

¢ Dosing for water quality is at
higher pressures than desired.

Ferntree (without Paper Road BT)
85

e 20.88 MW for full flow
e 8.02 MW for % flow

70.35 km (Ferntree to Raynbirds Rd)

¢ No drill required at Ferntree peak

o Dirill required to limit pipe invert to
RL 133 m over Panorama Drive
peak.

Total of 5 pump stations required.
One hydraulic leg pumps in series.

Council owned

550m dual spur

Rhyolitic tuff

e PS and WQ facility site can co-
locate with Ferntree BT

e Intotal 4 new sites to be
established for whole system
infrastructure

e No differential infrastructure items

e Approx total = $0M

e Earthworks volumes or site
constraints may be revealed
through detailed survey.

e Surge event of increased
magnitude

e Exposing longer length of pipeline
to higher pressures

e Construct Paper Rd BT at a later
date if necessary.

* Costs are taken from similar infrastructure items on recent projects for comparison purposes and are indicative
only. It is assumed that all other pipeline costs are equivalent for both options.
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Table 4.2 indicates that the two design solutions are similar with regards to pumping energy and
gravity flow. The values have improved for the Ferntree configuration without the Paper Road balance
tank due to the extra 2.2km of spur main to the tank no longer being required. The Nobels Road
design solution requires more length of drills to limit the pipe invert and has one additional pump
station required for full flow system operation. This is reflected in the capital cost difference, showing
the Nobels Road solution being approximately $21M more expensive.

The Nobels Road solution has pumps operating in series in two hydraulic legs, while the Ferntree
solution without Paper Road BT only has series pumping in one hydraulic leg.

The Ferntree design solution has less identified risks and a greater opportunity. There is the
opportunity that the Paper Road balance could be constructed at a later date if necessary. The risk of
any operational and maintenance issues associated with a water pipeline increases with the
infrastructure age. The unknown nature of any of the risks involved with operating this distance of
continuous pipeline will also decrease with ongoing use of the system. If after years of operation the
risk increases to a level considered too high and the need to provide greater operational security
becomes more significant, the balance tank could be constructed at that time.

Detailed water hammer analysis is currently being undertaken to determine the acceptability of the
Ferntree option without Paper Road balance tank. The need for and location of any surge protection
devices across the entire NPI12-CE system is also being assessed with a particular focus on the
Ferntree to Raynbirds Road hydraulic leg. This analysis will also help determine any operational rules
including valve closure time and pump start-ups for example. While preliminary results are indicating
the transient surges will be manageable, one-way surge tanks may be required on specific high points.
These details will be provided in the Water Hammer Report and Hydraulic Design Report to be issued
at a later date.
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5 CONCLUSIONS & RECOMMENDATIONS

Balance tanks along the NPI Stage 2 Cumulative Effects system enable the overall water supply
scheme to operate effectively and with reduced operational complexity. The tanks serve the purpose
of operating as a hydraulic head point to enable the upstream pump station to function under variable
speed control to achieve constant flow output. They also create a break of head to reduce the size of
water column producing a surge under transient flow, provide increased operational security and
network flexibility. The siting of these facilities is determined based on efficiency of the long term
system operation and suitable available land. As such, options for balance tank siting effect the entire
system operation and are referred to as system configurations as opposed to discrete individual site
analyses.

A number of sites were initially investigated, with 2 preferred sites shortlisted within Stage 2 to
accommodate the balance tank and the two design solutions are referred to as the Nobels Road and
the Ferntree configurations. A risk register was developed in conjunction with the LinkWater O&M
Alliance to evaluate the consequence of removal of the Paper Road balance tank from the Ferntree
configuration, and the result of this exercise deemed it acceptable to be removed.

Both the Nobels Road and Ferntree balance tank sites offer similar hydraulic suitability to maximise
gravity flow over the high points to the south towards greater Brisbane and minimising pumping during
varying flow regimes. An additional pipeline drill would be required to limit the pipe invert for the
Nobels Road solution.

The Nobels Road solution requires one additional pump station, along with the additional drill and as a
result has a higher capital cost. One additional facility site is also required for the Nobels Road
solution, causing a greater impact on the environment and community.

Identification of some key risks associated with either option has been undertaken and the Ferntree
solution, without the Paper Road balance tank involved less risks. Similarly, available opportunities
have been assessed and the Ferntree design solution without the Paper Road balance tank presented
a greater opportunity.

It should be noted that as an outcome of the Alliance Leadership Team (ALT) meeting on 22 August, it
was decided that the Nobels Road site should not be further pursued.

From the analysis and discussion above, it is recommended that the Ferntree design solution without
the Paper Road balance tank be adopted as the preferred system configuration. All further references
to the Ferntree configuration will refer to that configuration without the Paper Road balance tank or
spur main.
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