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1 INTRODUCTION 

1.1 BACKGROUND 

This report has been commissioned to undertake a concept design and investigation into the 

supply of water to the proposed Fingerboards Mineral Sand Mine at Glenaladale. 

Wider information in relation to the proposed mine can be obtained from Kalbar Resources Ltd’s 

website at http://kalbarresources.com.au/ . 

A critical component of the mines operation will be a reliable constant source of water. A previous 

report explored the option of pumping bore water from a large private farm. This option involved a 

long pipeline and potentially prohibitive pumping costs. Therefore, other options to secure a water 

supply are now being explored. 

The water supply option being considered in this report, which is an abridged version of an earlier 

report which considered a larger number of options, involves a supply from the Mitchell River and 

an arrangement with East Gippsland Water (EGW) to: 

• Purchase water; 

• Utilise existing EGW infrastructure at the Glenaladale Raw Pumping Station (RWPS) 

including: 

o pipework; 

o power supply; 

o wet well; 

o Balance storage. 

Therefore only one supply point has been considered for this report being the existing Mitchell 

River offtake at the Glenaladale RWPS. Also only one alignment option has been presented being 

the most direct route from the offtake point to the mine site utilizing road reserves wherever 

possible. The alignment option is described below: 

• Option 1: A new transfer pipeline from the existing Glenaladale RWPS to a balance storage 

at the proposed primary mine site at the intersection of the Fernbank-Glenaladale Rd and 

the Bairnsdale-Drago Rd’ 

Note: If an offtake could be provided from the existing EGW pipeline located at the intersection of 

Fernbank-Glenaladale Rd and Findlay-Alexanders Rd the length of pipeline required could be 

reduced by approximately 2,080 lineal metres. 

An earlier draft of this report considered further alignment options which provided for the potential 

sale of unneeded water to nearby farming enterprises. Refer to this earlier version for further 

information. 

For all options an annual raw water supply of 3.2GL has been adopted and two daily supply 

scenarios have been investigated as described below: 

• Option 1a: 12 ML/d or 139 L/s – allows for 274 days of continuous pumping within the 11- 

month pumping window nominated by EGW. This allows approximately 31 plus an 

additional 60 days where pumping is not required to allow for maintenance tasks and any 

low flow events in the Mitchell River which disallow pumping. 

• Option 1b: 30 ML/d or 349 L/s – allows for 106 days of continuous pumping within the 

worst case 4-month winter infill pumping window. This allows approximately 14 days where 

pump is not required to allow for maintenance tasks and any low flow events in the Mitchell 

River which disallow pumping. 

Potential works to facilitate supply of the water to the mine may involve: 

• An offtake from the existing Glenaladale RWPS; 

• New pumping station including building, switchboard, pumping equipment, filter and 

access; 

• Pipeline work as described under the various alignment options present in this report; 

http://kalbarresources.com.au/
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• A receiving storage. Likely at the proposed mine site but alternatively at EGW’s Woodglen 

facility; 

• Inlet works to enable the future balance storage to receive flow from the transfer line. 

An analysis has been undertaken on planning controls, pipe alignments, pipe sizing, pump sizing, 

and construction costs. Then analysis also includes an initial assessment of the main advantages 

and disadvantages of the assessed options, with outcomes presented in this report. 

Other work which may be required includes construction of a new balance storage at EGW’s 

Woodglen Site. This work has not been considered in detail under this report as it is subject to both 

further discussion and consideration of the options presented in this report. 

1.1.1 SCOPE OF WORKS 

The scope of the works for this report includes the following: 

• Review of provided background and supporting information; 

• Site assessment; 

• High level assessment of zones Planning controls and cultural heritage management 

(desktop assessment); 

• Concept designs of proposed works; 

• Alignment options; 

• Analysis of various pipe diameters and one pumping operation regimes; 

• Engineers Estimate. 

The following areas are outside the scope of works: 

• Balance storage and associated works; 

• Receiving storage and associated works at the mine site; 

• Geotechnical investigations; 

• Flora and fauna investigations; 

• Land title searches and assessment; 

• Field survey of preferred alignment; 

• detailed design of preferred alignment; 

• Stakeholder consultation. 

It is recommended that should this water supply option be considered as viable, based on the 

outcomes of this report, that these items be progressively investigated in more detail. 

1.1.2 SUPPORTING INFORMATION 

The following information was utilised as part of these works: 

• Information provided on Kalbar Resources Ltd. website; 

• Site inception meeting and alignment drive undertaken by Mr Chris Cook and Mr Sam Pye 

in September 2016; 

• Google earth aerial images; 

• Client provided estimated flows, supply volumes; 

• Estimated electricity costs kW/hr; 

• land.vic.gov.au title boundary data; 

• Pipe diameter information provide on Vinidex Pipeline’s website; 

• Approximate Construction laying rates provided by P.Reed; and 

• Approximate Pipe supply rates provided by Iplex Pipelines Pty Ltd and Reece Pty Ltd. 
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2 PRELIMINARY PLANNING DESKTOP REVIEW 

This desktop planning review provides information on the planning controls (zones and overlays) 

and Areas of Aboriginal Cultural Heritage Sensitivity that apply to proposed alignment options. 

As this is a desktop exercise no discussions have been undertaken with East Gippsland Shire 

Council or with any other authorities. Titles have not been reviewed as part of this exercise and it is 

recommended that this is undertaken as part of the overall strategic assessment should this water 

supply option proceed further into the detail phase. 

With regard to the options described in Section 1.1 the sub options i.e. 1a and 1a are the same as 

the main option. 

2.1 LOCATION OF WORKS 

The proposed works are generally located within the municipality of East Gippsland Shire Council 
within the localities of Iguana Creek, Woodglen and Glenaladale, refer to Figure 1. 

 
Figure 1 - Aerial Map (Source: Google Earth) 

 

Alignment Option 1 is shown in pink and is generally located within the road reserve with sections 

of the alignment also located within private property. 

 
 

2.2 PLANNING CONTROLS 

The provisions of the East Gippsland Planning Scheme apply to this alignment option. 

A detailed investigation of these provisions and how they impact the proposed alignments is 

outside the scope of this report. However, the zones and overlays which will impact the proposed 

alignments are presented below and their possible impacts are discussed. 
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2.2.1 ZONES 
 

The following table indicates the various zones the alignment option may be impacted by: 
 

Zone 
Option 

1 
Comments 

Farming Zone 1 

(FZ1) 

Yes A planning permit is likely to be required 

under the FZ for any alignment, as a utility 

installation (other than minor utility or 

telecommunications) is a Section 2 use. 

Farming Zone 4 

(FZ4) 

Yes Permit unlikely as this schedule to the 

overlay is in relation to subdivision and 

construction of dwellings. 

Road Zone, 

Category 1 

(RDZ1) 

Yes A planning permit is likely to be required 

under the RDZ1 for both alignment 

options, as a utility installation (other than 

a minor utility installation or 

telecommunications facility) is a Section 2 

use. 

Public 

Conservation 

and resource 

zone (PCRZ) 

Yes Permit required. 

Public Use Zone 

5 (PUZ5) 

No The Glenaladale Cemetery is located 

adjacent to alignment option 1. 

Permit unlikely to be required as works 

should be able to be designed such that 

they are away from the cemetery and do 

not trigger this zone. 

Table 1 - Zones 
 

Refer to Figure 2 below for a Zoning Map. 
 
 

Figure 2 - Zoning Map 

OPTION 1 
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2.2.2 OVERLAYS 
 

The following overlays are triggered by the proposed alignment: 
 

 

Overlay 
Option 

1 
Comments 

Erosion 

Management 

Overlay (EMO) 

Yes The erosion management overlay is 

designed to protect areas prone to 

erosion, landslip or other land degradation 

processes. 

A planning permit would likely be required 

under the EMO, as permit triggers relate 

to buildings and works (as set out in 

Clause 44.01-1 of the Planning Scheme). 

Vegetation 

Protection 

Overlay 1 (VPO1) 

Yes VPO1 is a planning control to, among 

other purposes, protect areas of 

significant vegetation and ensure that any 

works minimise loss of vegetation. 

A planning permit would likely be required 

under this overlay, as permit triggers 

relate to buildings and works (as set out in 

Clause 42.02-1 of the Planning Scheme). 

As site specific flora and fauna 

investigation is likely to be required to be 

undertaken by an appropriately qualified 

consultant for works in this area as part 

the planning permit approval process. 

Environmental 

Significance 

Overlay 38 

(ESO38) 

No Area adjacent to Mitchell River. 

A planning permit is likely to be required 

as construction of the proposed pipeline/s 

are not an except use. 

Environmental 

Significance 

Overlay 95 

(ESO95) 

No Mitchell River flats. 

A planning permit is likely to be required 

as construction of the proposed pipeline/s 

are not an except use. 

Land Subject to 

Inundation 

(LSIO) 

Yes Around the Mitchell River. 

Planning permit may not be required if it 

can be adequately demonstrated that the 

works will not significantly impact the 

existing natural surface. 

 

Table 2 - Overlays 



8 
 

Refer to Figure 3 below for the Overlay Map. 

Figure 3 - Overlay Map 
 

2.2.3 PARTICULAR PROVISIONS 
 

Clause 52.02 ‘Easements, Restrictions and Reserves’ 

Pursuant to Clause 52.02 and Section 23 of the Subdivision Act 1988, a planning permit is required 

to create an easement for the purposes of a water pipe. 

Clause 52.17 ‘Native Vegetation’ 

A planning permit would be required to remove native vegetation if it is not listed as exempt under 

Clause 52.17-7. Applicable exemptions could include, but are not limited to: 

• Planted vegetation for aesthetic or amenity purposes, including street trees. However, this 

exemption does not apply if public funding was provided to assist in planting or managing 

the native vegetation and the terms of the funding did not anticipate its removal. 

• Regrowth which has naturally established or regenerated on land lawfully cleared of 

naturally established native vegetation and is: less than 10 years, or bracken. 

It would need to be determined whether any native vegetation removal is required for the proposed 

installation of the pipe, or whether planning permit exemptions as set out in Clause 52.17-7 apply. 

OPTION 1 
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2.2.4 SUMMARY OF PLANNING PERMIT REQUIREMENTS 
 

The tables below provide a summary of the planning permit triggers for the alignments. 

 

Table 3 - Summary of Zones and Overlays planning permit requirements 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
ements 

 
 
 
 

Note: 
** If the removal of any native vegetation is required and is not listed as exempt. 

 
 

2.3 ABORIGINAL CULTURAL HERITAGE SENSITVITY 

A high level desktop review has been undertaken using Planning Maps Online to identify whether 

Areas of Aboriginal Cultural Heritage Sensitivity (AACHS) apply to the alignment option, refer to 

Figure 4. This determined the following: 

• Alignment Option1 has no AACHS covering or within close proximity to the site. As such a 

Cultural Heritage Management Plan (CHMP) is unlikely to be required for this alignment 

option; 

It is recommended that further advice is sought from a Cultural Heritage specialist regarding 

whether the proposed activity would require a CHMP to be prepared, either compulsory under the 

Regulations or voluntarily by Kalbar Resources Ltd. 

Planning 
Controls 

Alignments 
Option 1 

 

ZONES Permit Required 

FZ1 Yes 

FZ4 No 

RDZ1 Yes 

PCRZ Yes 

PUZ4 No 

OVERLAYS  

EMO Yes 

VPO1 Yes 

ESO38 No 

ESO95 No 

LSIO Yes 

 
Table 4 - Summary 

 
of Particular Provision planning permit requir 

Particular 
Provisions 

Alignment Option 1 

Clause 52.02 Yes** 
Clause 52.17  Yes**  

 



10 
 

 

Figure 4 - Planning map showing AACHS (Source: Planning Maps Online) 
 

2.4 GROUNDWATER CATCHMENT 

The proposed pipeline alignment is likely located within the Southern Rural Water managed Central 
Gippsland Ground Water Catchment which encapsulates the major river systems and catchments 
of the Gippsland Lakes. The proposed alignment option may also be located within (or in close 
proximity to) the Wy Yung Water Supply Protection Area. 

A detailed investigation into the impacts these management areas may have on the proposed 
pipeline and mine is outside the scope of this investigation. However this is a critical aspect of 
these proposed works and needs discussion with Southern Rural Water before proceeding further 
into the detailed phase. 

2.5 CONCLUSION 

This desktop assessment found that there are a number of zones and overlays which are impacted 

by the proposed works which will require a planning permit to be issued prior to construction. 

It is recommended, should this water supply option be considered further, that the works are 

discussed with Council’s planning officers in relation to particular areas impacted to understand: 

• Councils expectations around how each area is addressed; 

• Likely timeframes in relation to a planning approval process; 

• Whether ‘In Principal’ agreement to the proposed works could be obtained before 

proceeding with costly future investigation and design works. 
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3 ALIGNMENT OPTION A INVESTIGATION 

The alignment option is described below including a description of how the alignment was 

assessed and what assumptions have been made in regard to the use of existing infrastructure. 

3.1 ALIGNMENT ASSESSMENT 

A site inspection was undertaken to, where possible (private property was not entered), assess the 

suitability of possible alignment routes. 

A number of visual assessments were made with regards to the following key criteria: 

• Construction accessibility and degree of difficulty; 

• Topographical lay of the land; 

• Condition and extent of vegetation in road reserve areas and adjacent farm paddocks; 

• Condition of existing land, roads and paddocks; 

• Current land use; 

• Availability of access for maintenance and operational tasks. 

Based on the site drive over, aerial photograph and planning assessment high level alignment 

options were considered and laid out in Google earth. The alignment option which was taken to a 

more detailed level have been previously presented section 2.1 

It should be noted that Dial Before You Dig (DBYD) information has not yet been obtained as it was 

not part of the original scope. A clearer understanding on the likelihood of this water supply option 

proceeding further and direction on a preferred 

3.1.1 ASSUMPTIONS ON USE OF EXISTING 
INFRASTRUCTURE 

It is possible that EGW will allow use of their existing infrastructure however the likelihood and 
extent of that use is unknown at this time. As such the following conservative assumptions have 
been regarding the use of existing infrastructure for each of the various options: 

• EGW would allow an offtake from the existing Glenaladale RWPS wet-well; 

• EGW would allow an offtake from the existing power supply at the Glenaladale RWPS with 

a separate supply meter or equivalent arrangement; 

• EGW would allow an offtake from the existing Woodglen Storages. 

Should the above described assumptions change the estimated cost of the various would change. 

In terms of pumping capability should EGW allow use the existing Glenaladale pumps as they are 
VSD controlled and have approximately 375kW motors it is considered that they would likely have 
sufficient capability to provide the flow and driving head required. However, this is subject to a 
detailed hydraulic analysis. 

3.1.1 PIPELINE LENGTHS ADOPTED 

The approximate length of each alignment option is provided below: 

Table 5 – Pipeline lengths 
 

Option Overall (m) 

1 8,580 

 
 
 

Note: Should EGW allow use of their existing pipeline and Glenaladale RWPS the alignment length 

of Option 1 could be reduced by approximately 2,080 metres. 
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3.2 ALIGNMENT OPTION 1 – IGUANA CREEK TO MINE SITE VIA 
FERNBANK-GLENALADALE RD 

3.2.1 FINDLAY-ALEXANDER RD 
 

The proposed alignments will begin in the Iguana Creek area either at the existing EGW 

Glenaladale Raw Water Pumps Station RWPS or at the intersection of Finlay-Alexanders Rd and 

Fernbank-Glenaladale Rd as shown in Figure 5 and Figure 6. 

If the alignment is to commence from the Glenaladale RWPS the alignment may be located within 

the Findlay-Alexander Rd Reserve, within private property or a combination of both. Refer figure 

refer Figure 7 and refer Figure 8 – . 

 

 

Figure 5 – Entrance to Glenaladale RWPS 

 

Figure 6 – Findlay-Alexander Rd 

 

 

Figure 7 – Farmland Adjacent to Findlay-Alexander 
Rd 

 

 

Figure 8 – Int Findlay-Alexander & Fernbank- 
Glenaladale Rd 

 

3.2.2 FERNBANK-GLENALADALE RD 
 

Fernbank-Glenaladale Road is a sealed road with a number of key features from Findlay- 
Alexanders Rd to the proposed mine site located to the south west of the intersection with 
Bairnsdale-Dargo Rd. These key features are described below: 

a. From the Findlay-Alexander Rd to Iguana Creek the road reserve is relatively free of 
vegetation and an alignment in the road reserve is likely to be accommodated. Refer 
Figure 9 to Figure 10 below; 
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Figure 9 – Fernbank-Glenaladale Road Reserve 
 
 
 
 

 

Figure 10 – Fernbank-Glenaladale Road  Reserve 
 
 
 
 

 

Figure 11 – Fernbank-Glenaladale Road  Reserve 

Figure  12 – Fernbank-Glenaladale Road Reserve 
 

Figure  13 – Fernbank-Glenaladale Road Reserve 
 

Figure 14 – Fernbank-Glenaladale Road Reserve 
approaching Iguana Crk Bridge 

 
 

b. The Glenaladale Cemetery is located on the south side of the road approximately 530 
metres from the Findlay-Alexander Rd intersection; 
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Figure 15 – Glenaladale Cemetery 
 

c. Iguana Creek is the first major crossing. A site investigation has shown that pipe could be 
fixed to the underside or side of the bridge. Refer Figure 16 and Figure 18. However, given 
the creek is not overly wide on the downstream side of the bridge, refer Figure 18 a 
crossing by open excavation or directional drilling would be feasible. If aligned correctly the 
deviation from the road reserve should be able to be accommodated fully within crown land 
which will require DELWP approval; 

 

 

Figure 16 – Iguana Creek Bridge, Downstream Side 
 

 

Figure 17 – Iguana Creek Bridge, Showing narrow 
stream on downstream side of bridge 

 

Figure 18 – Iguana Creek Bridge, underside 
 

 

Figure 19 – Iguana Creek Bridge 

 
 

d. Once across Iguana Creek the alignment heads past the Glenaladale Recreation reserve 
to the next major crossing point at Moilun Creek. The road reserve to through this section 
is relatively free of vegetation and other constraints so an alignment through the road 
reserve should be possible. Refer images below. 
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Figure 20 – Fernbank-Glenaladale Rd near 
Recreation Reserve 

 

 

Figure 21 – Fernbank-Glenaladale Rd near 
Recreation Reserve 

 

Figure 22 – Fernbank-Glenaladale Rd near 
Recreation Reserve 

 

e. The Moilun Creek bridge is a steel structure and southern approach is heavily treed making 
any attachment to the bridge and alignment selection difficult. Further investigation, has 
revealed that a more preferable location would to move east away from the bridge and 
road reserve and run the pipeline through private property for approximately 600m. It is 
anticipated that the creek crossing will be able to be completed via directional drilling; 
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Figure 23 – Moilun Creek Bridge 
 

 

Figure 24 – Moilun Creek Bridge, underside 
 

 

Figure 25 – Moilun Creek Bridge, side view 

 

Figure 26 – Moilun Creek Bride, southern approach 
 

 

Figure 27 – Moilun Creek Bride, southern approach 

 

f. After Moilun Creek has been crossed the alignment once again picks up Fernbank- 
Glenaladale Rd. From this point to the proposed mine site the road reserve is again 
relatively free of vegetation and an alignment in the reserve is possible. Refer images 
below: 
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Figure 28 – Fernbank-Glenaladale Rd Reserve 
 

 

Figure 29 – Fernbank-Glenaladale Rd Reserve 

 

Figure 30 – Fernbank-Glenaladale Rd Reserve 
 

 

Figure 31 – Fernbank-Glenaladale Rd Reserve 

 

g. The termination point into the proposed mine site will require a crossing of the Bairnsdale- 
Dargo Rd before entering into Kalbar owned land as soon as practical. 

Figure 32 – Fernbank-Glenaladale Rd Reserve 

 

 
3.3 ALIGNMENT CONSIDERATIONS 

3.3.1 PRIVATE PROPERTY 

Any sections of the pipeline located within private property will require an easement to be created 
in favour to Kalbar Resources Ltd. 

Compensation for this easement and the construction works is likely to be required depending on 
the particular requirements of each land owner. Initial suggestions are that land is worth 
approximately $1500/acre in this area. Direct compensation is therefore likely to cost approximately 
$0.40/squ.m. This does not account for heads of claim so this amount has been increased 
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nominally to $5.00 squ.m to a more likely settlement amount. These costs are also exclusive of any 
field survey, licenced surveyor or legal fees. 

Easement creation will also require title searches, a field survey and various title plans to be drawn 
up by a licenced surveyor and submitted to the titles office. This process also requires signed 
agreement from the landowner whose property the easement is being created on. 

3.3.2 ROAD RESERVE 

Any sections of the pipeline located within road reserve will require approval from Council or 
VicRoads. If the road reserves are not currently in use DELWP may also be a referral Authority. 

Traffic management will also be required for any construction works undertaken with road reserve. 
For the majority of the roads in question, given they are typically low traffic local roads, major traffic 
management is not expected to be required and should therefore be of minimal cost. 

Where existing roadways are crossed it is recommended that they are bored unless they are 
unsealed. VicRoads roads will require the pipe to be installed inside a sleeve whereas local roads 
may not require installation of a sleeve. 

3.3.3 VEGITIATION 

In accordance with Australian Standard 4970-2009 protected native vegetation have a tree 
protection zone that is 12 times the trunk diameter measured at 1.4m from the ground. Excavation 
over a certain area is prohibited within this zone. 

Where the pipeline alignment is located within a tree protection zone, and the pipeline cannot be 
realigned to avoid the zone, it must be bored to avoid impacting the existing native vegetation. 

3.3.4 ACCESS 

Access both during construction and for future operations and maintenance works is an important 
component of pipeline alignment. 

Where the pipeline is located either within or immediately adjacent to existing road reserves access 
is much more readily available. 

Where located away from road reserves within private property, that is not immediately adjacent to 
road reserve, access is much more restricted. 

 

 

3.4 ADVANTAGES / DISADVANTAGES 

The following section of the report briefly describes the main advantages and disadvantages of 

each option. 

 
 

Advantages: 

3.4.1 OPTION 1 

• Alignment through road reserve is largely possible with only light vegetation along most of 

the pipelines length; 

• Creek crossings at Lucas Creek and Moilun Creek have the possibility of being completed 

in locations where the width of the permanent stream is quite narrow. Significantly reducing 

cost and the likely of encountering issues during construction; 

• Lowest overall cost. 

Disadvantages: 

• Presents little opportunity to potentially share resources and infrastructure with other 

parties; 

• Creek crossings will require negations with private landholders to ensure that the least cost 

and risk crossings may be pursued. 



19 
 

4 DESIGN CALCULATIONS 

The following nominal pipe sizes have been analysed to determine appropriate sizing and pump 
selection. A combination of PVC and PE pipe will be required for construction depending on the 
construction technique used. The adopted internal (HDPE) pipe diameters used for analysis are 
shown in Table 6. 

Table 6 – Nominal diameter pipe sizing assessed and the adopted internal diameter for PN12.5 PE pipe 

PE Pipe Sizes Assessed 
(DN) 

Adopted Internal Diameter 
(mm) 

400 326 

450 366 

500 407 

560 475 

630 512 

710 603 

800 673 

 
 

The lengths used for the calculations are described in Section 3.1.1 . 

 
 

4.1 PERFORMANCE INDICATORS 

The performance of the alignment and size has been analysed using recommendations by Water 
Services Association of Australia (WSAA) WSA 03-2011 Water Supply Code of Australia in regard 
to velocity and head loss per 1000 metres. 

4.1.1 VELOCITY 
 

Water Services Association of Australia (WSAA) WSA 03-2011 Water Supply Code of Australia 
provides recommendations for minimum and maximum velocities within pipelines, and also 
recommends to avoid uneconomical head losses, flow velocities in the reticulation network shall 
not exceed 2.0m/s. 

WSAA’s recommendations for self-cleansing (minimum velocities) are shown in Table 7. 

Table 7 – Extract from WSAA 03 – 2011, Minimum Peak Day Velocities 

TABLE MRWA 3.5 Minimum Peak Day Velocities 
 

Pipe Nominal Diameter Self-Cleaning Flow (L/s) Self-Cleaning Velocity 
(m/s) 

300 54 0.76 

375 110 0.97 

450 195 1.17 

600 432 1.53 
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4.1.2 HEADLOSS/1000m 

The following Maximum allowable HL/1000 m as per WSAA – WSA03 Clause 3.1.6.2 will be used 

to assess the performance of each option. 

• 3 m/1000 m for pipelines with a DN≥ 250 mm. 

A head loss calculation has been carried out manually for both proposed pipeline alignments with 

the design flows, to determine which option best satisfied the WSAA requirement with regards to 

the maximum allowable HL/1000 m. 

 

 

4.2 PIPE SIZING 

For the purposes of this report only the ultimate usage scenario as describe below has been 

considered when sizing the proposed pipelines: 

• Option 1a – 3.2GL/annum and a transfer rate of 25ML/d or 350L/s; 

• Option 1b - 3.2GL/annum and a transfer rate of 25ML/d or 350L/s 

Both options cater for the full amount of expected water use for mine operations. Option 1a allows 

for 274 continuous days of pumping while Option 1b allows for worst case 106 days of continuous 

pumping. 

The transfer flow rates were analysed to determine the frictional head loss through the pipe and the 

velocity. The pipe wall friction was calculated using the Hazen-Williams method with an adopted 

coefficient of 150, for both proposed alignments. Results are outlined in Table 8. 

The estimated pipe friction loss and velocity for the various pipe diameters and pumping scenarios 
analysed is outlined in Table 8. 

Table 8 – Friction loss and velocity in the various pipe diameters 
 

 
Pipe Size 

(DN) 

 
hf = Friction Loss 

(m) 

 
hf = Friction Loss 

(m/1000m) 

 
Velocity 

(m/s) 

 

Option 1a:- FLOW (Q) = 139 (L/s); Length = 8,580m. 

375 PVC 22.7 2.65 1.19 

450 PE 29.6 3.45 1.32 

500 PE 17.7 2.06 1.07 

560 PE 10.6 1.2 0.86 

Option 1b:- FLOW (Q) = 350 (L/s). Length = 8,580m. 
 

560 PE 46.01 5.36 1.98 

630 PE 31.93 3.72 1.70 

710 PE 14.40 1.68 1.23 

800 PE 8.08 0.94 0.97 

 
 

4.3 PUMP SELECTION 

4.3.1 PUMP ASSESSMENT 

The design flow rates were analysed to determine the total head loss through each pipe diameter 
and the required motor size. Results are outlined in Table 9. 
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Table 9 – Total head loss and motor size for each supply option 
 

 
Pipe Size 

(DN) 

 
Total Head 

(m) 

 
Motor Size (kW) 

(75% Efficiency) 

 

Option 1a:- FLOW (Q) = 139 (L/s); Length = 8,450m; Static Head = 73m. 

375 PVC 95.4 174 

450 PE 102.2 186 

500 PE 90.4 165 

560 PE 83.1 151 

Option 1b:- FLOW (Q) = 350 (L/s); Length = 8,450m; Static Head = 73m. 
 

560 PE 119.0 544 

630 PE 104.9 480 

710 PE 87.4 400 

800 PE 81.1 371 

 
 

5 PUMPING COST ESTIMATES AND PUMPING HOURS 

Cost estimates are based on pumping 3.2GL of water per annum with annual costs estimated 
using an electricity rate of 0.21 dollars per kWh. Table 10 outlines the number of continuous hours 
and days required to achieve these pumping volumes for the flow rate assessed. 

Table 10 – Pumping hours and days to pump 3.2GL at the design flow rate 
 

Flow Rate 

(L/s) 

Pumping Hours 

(hrs) 

Continuous Pumping Days 

(days) 

139 6,395 266.5 

350 2,540 106 

 
 

5.1 PUMPING COSTS 

Table 11 outlines the required motor size and the annual pumping costs for the various diameter 
pipes assessed. Based on pumping a volume of 3.2GL at a fixed electricity rate of $0.21per kW/h. 

Table 11 – Motor size and annual pumping costs 

Pipe Size 
(DN) 

Motor Size (kW) 
(75% Efficiency) 

Annual Cost ($) 

Option 1a:- FLOW (Q) = 139 (L/s); VOLUME (V) = 3.2 (GL/a) 

375 PVC 174 $ 233,500 

450 186 $ 250,000 

500 165 $ 221,000 
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560 151 $ 203,000 

Option 1b:- FLOW (Q) = 350 (L/s); VOLUME (V) = 3.2 (GL/a) 
 

560 PE 544 $ 290,500 

630 PE 480 $ 256,000 

710 PE 400 $ 213,000 

800 PE 371 $ 198,000 

 
 

 

6 SUMMARY AND RECOMMENDATIONS 

Analyzing the results in relation to the performance indicators it is recommended that the following 

pipe sizes be adopted for each of the various alignment options: 

• Option 1a: 3.2GL/a – 139L/s – DN375 PN12 PVC or 500OD PN12.5 HDPE; 

• Option 1b: 3.2GL/a – 350L/s – 630OD PN12.5 HDPE or 710OD PN12.5 HDPE; 

The final pipe selection must be based on further functional design and pump selection. 

A summary of the construction costs and particular elements of each alignment option is present in 
Table 19 below. DN375mm PVC has been adopted for the cost estimate for Option 1a and in order 
to give an upper limiting estimate 710OD PN12.5 HDPE has been used for Option 1b. 

 
 

Table 12 – Summary of results for the preferred alignment and two pumping regimes 
 

 Option 1a Option 1b 

Overall Length (Km) 8,580 8,580 

Open Trench 
Construction Length 

(Km) 

8,045 8,045 

Bore Construction 
Length (Km) 

535 535 

Open Trench Supply & 
Construction Cost 

$213/m $633/m 

Bore Construction Cost 
$910/m $1,550 

Easement Creations 1,370 squ.m 1,370 squ.m 

Friction Loss (m/1000m) 2.65 2.65 

Static Head (m) 73 73 

Pump Size (kW) 175 400 

Pump Efficiency 75% 75% 

Annual Pumping Costs $233,500 $213,000 

Estimated Project Costs 
(Ex.GST) 

$3,296,866 $7,678,243 
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Contingency (20%) 
$659,373 $1,535,649 

Estimated Alignment 
Option Project Costs 

(Ex.GST) 

$3,956,239 $9,213,891 

Estimated Overall Costs 
(Ex.GST) 

$4,035,364 $9,398,169 
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6.1 RECOMMENDATIONS 

Based on this concept design and investigation the following actions and next steps are 

recommended: 

1. Determine if from the estimated costs presented whether or not the water supply options 

presented are economically viable; 

a. As a sub-step to this recommendation it is further recommended that It is 

recommended, in order to determine a baseline cost, that land valuation be carried 

out such that a more accurate compensation cost per square metre can be 

determined. 

2. Engage with East Gippsland Water and Southern Rural Water to determine if EGW’s 

existing bore fields south of Woodglen could be used as a potential water source; 

3. Engage with Bonnacord Ingram to determine what if any possibility there is to share 

resources and infrastructure; 

4. Engage with owner of large storage adjacent to Rathjens Road to determine any interest in 

purchasing water from the pipeline should this alignment option be pursued; 

5. Determine which supply scenario is to be taken into detailed design; 

6. Undertake DBYD investigation and refine concept/functional design such that a preferred 

alignment can be selected; 

7. Engage with landholders to gauge interest in easement’s; 

8. If landholders are amenable undertake further detailed functional design including title 

searches. If possible obtain written agreement; 

9. Engage with key approval Authorities once further detail is available from step 6 to 

determine and inform scope of detailed design and approval requirements; 

10. Undertake detailed planning and environment investigations; 

11. Undertake feature survey of preferred alignment including finalising of land title searches; 

12. Undertake draft detailed design; 

13. Obtain approval of draft detailed design from various stakeholders; 

14. Finalise detailed design then undertake procurement works i.e. specifications and tender 

process insuring that all stakeholder requirements are written into the construction 

contractors scope of works; 

15. Commence and complete construction; 

16. Undertake as constructed survey to produce drawings and finalise easement creation 

works; 

17. Commence operations. 
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APPENDICES 

APPENDIX A: Cost Estimates 
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APPENDIX B: Overlay Enhanced Views 

Enhanced View – Northen Section 

 

Enhanced View – Southern Section 
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