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SINCLAIR KNIGHT MERZ

1.

Introduction

To ensure that construction estimates developed as part of the Northern Central City
Corridor Study (NCCCS) are robust and can be defended in any forum, a review of
those estimates likely to come under critical scrutiny has been undertaken.

The particular estimates validated in this report are:

c

Road tunnel from the Eastern Freeway near Hoddle Street to City Link near
Racecourse Road/Flemington Road. The review of the above estimate can
automatically flow on to the road tunnel estimate for a connection to the CBD.

Heavy rail connection from near Victoria Park Station to the Doncaster Hill
shopping complex.

As part of the validation process, a number of source documents have been utilised as
well as construction costs for recent road tunnel projects in Melbourne. The source
documents and projects referred to are:

¢

Draft report “Northern City Corridor Study, Route Concepts-Long List (1999)”
prepared by VicRoads and the Department of Infrastructure that considered
various connections (tunnel and surface roads) from the eastern end of the
Eastern Freeway to City Link and the CBD.

Report prepared by Professor E W Russell for the Victorian Minister of Transport
in 1991 that considered the Eastern Corridor Transport Options, titled “On the
Right Track, Freeways or Better Public Transport for Melbourne's East?’

Construction costs for City Link tunnels (construction assumed to be in 1999 on
average).

Tender prices for the tunnels on the Eastern Freeway Extension (2002).
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2. Road Tunnel Estimates

2.1 VicRoads Estimate

VicRoads prepared an estimate for various tunnel connections in 1999 that formed the
basis of the draft report “Northern City Corridor Study, Route Concepts-Long List”.
All estimates were prepared on atunnel cost estimate of $45M per kilometre of single
tube, 2-lane tunnel (refer to spreadsheet attached as Appendix A).

Option A is the closest representation of the scheme tested in the NCCCS. The total
estimated cost was $904M made up from the following components:

Tunnelling $450M
Eastern Freeway Connection $ 50M
City Link Connection $100M
Traffic Management $ 5M
Design and Supervision (15%) $ 91IM
Contingency (30%) $208M

TOTAL $904M

The two cost items related to connections at Eastern Freeway and City Link were
based on significant reworking of the interchanges at these locations. For the scheme
tested as part of the NCCCS, no magjor works are required at either location.

At the Eastern Freeway end, access/egress to/from the tunnel will only be from the
freeway median with no other changes to the existing road network. At
Racecourse/Flemington Road, the existing road network and ramps are proposed for
access to City Link.

Thus, for the NCCCS cost estimate, neither of these costs need to be included.

The VicRoads estimate was produced in 1999. Escalation in cost based on the CPI
between 1999 and 2001 is 11%. The equivalent tunnel cost in 2001 is therefore $50M
per single 2-lane tube. That is, $100M per kilometre for the twin tube, 4-lane
connection.

2.2  City Link Experience

City Link tunnels were al 3-lane tunnels. The typical cost (varied for different tunnel
sections) for deep driven tunnel was $85M per kilometre of single tube, 3-lane tunnel.
The break down of the unit tunnel cost is $55M for excavation/civil work and $30m
for mechanical/electrical work.

The pro-ratarate for a 2-lane tunnel has been determined by:
Excavation/civil cost (55% roughly based on excavation area) $30M

M echanical/electrical (80% based on smaller components) $25M
TOTAL $55M
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The estimated cost for twin 2-lane tubes is therefore $110M per kilometre. Assuming
that most tunnel construction occurred in 1999, the equivalent 2001 cost is $120M per
kilometre of 4-lane tunnel.

Note that this cost includes project management and supervision costs. Assuming the
15% adopted by VicRoads and subtracting 4% for design indicates the above cost can
be discounted by 11% to give a direct comparison with the tunnelling cost adopted by
VicRoads. For comparison, the cost is $107M per kilometre of 4-lane tunnel.

2.3  Eastern Freeway Tenders

The range of recently submitted tender costs for the proposed Eastern Freeway tunnel
was $175M-215M per kilometre for twin 3-lane tunnels. Using the same factor as
used for the City Link tunnels to derive a twin 2-lane tunnel cost (65% overall), the
equivalent cost isin the range $115M-$140M per kilometre.

Adopting the approximate mid-range suggests $130M per kilometre for twin 2-lane
tunnels. Similar to City Link, this cost includes design, project management and
supervision. For direct comparison, the rate can be discounted by 15%, the
comparative cost being $110M per kilometre of 4-lane tunnel.

2.4  NCCCS Estimate

The tunnel cost adopted in the estimates to date has been $70M per kilometre of 4-
lane tunnel. In addition to this, the following cost items have been included:

8% for Project Management (Principal s cost).

4% for design and investigation.

Nominal amount ($5M) for possible land acquisition (Racecourse Road?).

10% for site establishment and site supervision (Contractor cost).

O 0 0 O 0

Costs associated with additional work in vicinity of interchanges (Nicholson St
and Royal Pde).

¢ 25% contingency allowance.

2.5  Summary Discussion

The following table summarises the estimated tunnels costs as determined from the
various methods described in previous sections. Note that the contingency cost is
applied to the base cost plus design and supervision costs.

Sour ce of Cost VicRoads City Link | Eastern Fwy NCCCS
Base Cost ($M/km) 100 107 110 70
PM Cost (Principal) Included? Assume 8% | Assume 8% 8%
Design Cost 1% Included Included 4%
Site Costs 11% Included Included 10%
Contingency 30% Included Included 25%
All inclusive cost

($M/km, 4-lane) 150 115 120 107
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From the above comparison, it would appear that the current all-inclusive cost for
tunnel construction is in the range $115-$120M per kilometre of 4-lane tunnel.
Adopting a base tunnel cost of $80M per kilometre for NCCCS would give an all-
inclusive cost of $122M per kilometre.

If $80M per kilometre was used for tunnel construction, the overall cost for the
various tunnel schemes tested in the study would vary from those already reported as
follows (refer Appendix B).

Scheme Description Current Varied
Estimate'? Estimate®

Eastern to City Link, with I/Cs (G1 & G1a) $723M $810M

Eastern to City Link, no I/Cs (G4 & G4a) $592M $665M

Eastern to Victoria Parade (G3 & G3a) $370M $408M

Notes
(1) Estimate based on tunnel cost of $70M per kilometre
(2) Estimate based on tunnel cost of $80M per kilometre

SF02053:ESTIMATE VALIDATION2.DOC Version 1 PAGE 4
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3. Heavy Rail Estimate

3.1 E W Russell Estimate

Professor Russell prepared a report for the Minister of Transport in 1991 that
considered various public transport options to connect the existing system to the
Doncaster Hill shopping complex. Included in the report were estimated costs of the
options, including provision of heavy rail from near Victoria Park Station to Doncaster
Hill. The option costed surface rail via Eastern Freeway to Bulleen Road then
underground to Doncaster Hill and referred to as Option D (attached in Appendix C).

The unit rates used in this report are provided in the table below, including an
equivalent 2001 cost based on a CPI increase of 26% from 1991 to 2001.

Cost Item E W Russell (1991) 2001 Equivalent
Under ground Station $40M $50M
Double Track ($/m) 1500 1900
Overhead ($/m) 600 760
Signalling ($/m) 600 760
Rail Tunnel ($M/km) 15 19
Sub-Stations (each) $1.5M $1.9

The total Option cost was estimated to be $336M in 1991, which equates to $423M in
2001.
3.2 NCCCS Estimate

The unit rates adopted for the heavy rail scheme test in the NCCCS are tabulated
below.

Cost Item NCCCSEstimate
Under ground Station $50M
Double Track ($/m) 1900
Overhead ($/m) 800
Signalling ($/m) 800
Rail Tunnel ($M/km) 20
Sub-Stations (each) $1.5M

Thetotal estimated cost is $430M (refer Appendix D).

3.3 Discussion

The NCCCS estimate as provided in the initial cost estimate report closely correlates
to the earlier estimate by Professor Russell in 1991 when the latter is updated to
current prices. The scope of work costed is also identical.
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Professor Russell’s report also makes reference to cost estimates prepared by the
Public Transport Users’ Assaociation (PTUA) that were significantly lower than those
prepared by the PTC. The PTUA estimate for the rail link to East Doncaster (no
figure quoted for rail link to Doncaster Hill) was $240M in 1991 compared to the PTC
estimate of $567M for the same link. Because of this wide variance in cost estimates,
Professor Russell convened a joint conference to explore the reasons behind the
difference. The main reasons for the difference were found to be:

G
¢

G

$6M per kilometre difference in tunnelling cost.

Significant cost difference for each underground station (PTC - $40M each,
PTUA - $10M each)

No contingency or design and administration costs included in the PTUA
estimate.

Addressing each of these differences in turn, it is considered that the PTC estimate is
more realistic for the reasons detailed below:

¢

The tunnelling cost of $15M/km ($19M/km in 2001) adopted in the Russell
report aligns closely with known tunnelling costs for road projects in Melbourne
recently, when factored down for the smaller tunnel tubes required for rail.

The underground station cost of $40M each adopted in the Russell report is based
on the actual construction cost for Flagstaff Station.

It is common practice and wise to include a contingency amount when
developing estimates based on a preliminary scope and little or no design
information. Similarly design and administration costs are real and need to be
included.
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4, Recommendations

Further investigation of unit rates adopted for cost estimating during the NCCCS
indicates that:

¢ The cost of road tunnel construction should be increased by approximately 14%
to reflect recent industry costs.

¢ Theestimate for provision of heavy rail to Doncaster Hill isamost identical to an
earlier estimate produced by Professor Russell and no change is recommended.

¢ Heavy rail costs produced by the PTUA in 1991 be considered as artificially low
based on knowledge of recent tunnelling costs and the fact that no allowance was
made for contingencies, design or administration costs.
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Appendix A VicRoads Tunnel Estimates
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icroads l
m INFRASTRUCTURE

NORTHERN CITY CORRIDOR STUDY

Route Concepts — Long List

The following route concepts were developed during a brainstorming session with the
Reference Group on Thursday 23 September 1999.

Note that these are concepts only, and should not be seen as specific proposals. Locations
for interchanges between the tunnel and City Link have been selected as general indicators
only, based upon their possible attractiveness for that concept. Separate work is being
undertaken on possible interchange arrangements at City Link, Hoddle Street and
intermediate locations.

No lane configurations are implied in any of these concepts.

In the following diagrams depicting each of the concepts:

A

a solid thick line represents a tunnel fully constructed below surface level with limited
disruption during construction,

a dashed thick line represents a tunnel immediately below surface level which could
involve significant disruption during construction,

a solid diamond indicates a full freeway to freeway interchange,
a light coloured circle indicates a tunnel portal accessing the road system, and

a doughnut symbol indicates a partial interchange between the tunnel and the surface
road system.

A. Direct Link to Racecourse Road

Direct tunnel link from Eastern Freeway at Hoddle Street to City Link at Racecourse Road.

Parkville

__PRINCES g7

4%0 N
%, North Melbourne

JOHNSTON st

Advantages Disadvantages
Provides high level access between | Freeway/freeway connection at City Link
Eastern Freeway and City Link may be difficult to achieve
Shortest length of tunnel Existing surface level road system still

required to perform its current

Full route options retained at Hoddle Street | /"
distributor/access role

No specific provision for improved access
to CBD

Northern City Corridor Study DRAFT 1



B. Direct Link to Macaulay Road

Direct tunnel link from Eastern Freeway at Hoddle Street to City Link near Macaulay Road

| PRINCES g1

Advantages

Disadvantages

Provides high level access between
Eastern Freeway and City Link

Full route options retained at Hoddle Street

Longer length of tunnel required

Interchange required at City Link between
the existing ramps at Dynan Road and
Racecourse Road

Existing surface level road system still
required to perform its current
distributor/access role

No specific provision for improved access
to CBD

C. Direct Link to Macaulay Road + CBD Access Tunnel

This concept aims to also attract to the facility traffic that is bound for the CBD. It provides for
a half diamond (easterly) interchange at Hoddle Street, with no direct connection to
Alexandra Parade. The interchange at City Link could be at other locations.

The key feature of this concept is that the tunnel splits to provide direct connection between

the Eastern Freeway and the CBD.

! Collingwood |

VICTAB.

Advantages

Disadvantages

Provides high level access between
Eastern Freeway and City Link

Provides high level access between
Eastern Freeway and the CBD

Reduces the existing surface level road
system’s distributor/access role

Length of tunnel significantly increased

Interchange required at City Link between
existing ramps at Dynan Road and at
Racecourse Road

No direct access from Eastern Freeway to
Alexandra Parade

Northern City Corridor Study

DRAFT



D. Direct Link to Macaulay Road + CBD Access “Hook” Tunnel
Direct tunnel link from Eastern Freeway at Hoddle Street to City Link near Macaulay Road,

and with additional tunnels providing direct access to CBD by “reverse hook” to Victoria
Street. The interchange at City Link could be at other locations.

| PRINCES st

[carlton

‘f‘ Collingwood |

VICTORIA s

Advantages Disadvantages
Provides high level access between Length and complexity of tunnel increased
Eastern Freeway and City Link

Interchange required at City Link between

Provides high level access between the existing ramps at Dynan Road and
Eastern Freeway and the CBD Racecourse Road

Access to City improved due to “counter Access to CBD is towards western side of
peak” approach CBD, already serviced by City Link

Reduces the existing surface level road
system’s distributor/access role

E. Tunnel Link to Macaulay Road with easterly half diamond
interchange at Nicholson Street + CBD Access Tunnel

Cut and cover tunnel (shallow) from Eastern Freeway at Hoddle Street to Nicholson Street,
then tunnel through to City Link near Macaulay Road, with a tunnel providing direct access to
CBD at Elizabeth Street near Flemington Road. Easterly oriented ramps at Tunnel/Nicholson
Street. Alexandra Parade still operates as a surface road. The interchange at City Link could
be at other locations.

‘f‘ Collingwood |
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Advantages

Disadvantages

Provides high level access between
Eastern Freeway and City Link

Provides improved access between Eastern
Freeway and the CBD

Reduces Alexandra Parade’s traffic role

Interchange required at City Link between
the existing ramps at Dynan Road and

Racecourse Road

Puts more pressure on alrgady congested
Nicholson Street

CBD access tunnel does not providedirect
access to CBD

F. Tunnel Link to north of Racecourse Road with easterly half
diamond interchange at Nicholson Street

Cut and cover tunnel (shallow) from Eastern Freeway at Hoddle Street to Nicholson Street,
with a tunnel from there to Tullamarine Freeway between Flemington Road and Brunswick
Road. Easterly oriented ramps at Tunnel/Nicholson Street. Alexandra Parade still operates

as a surface road.

ROYAL PDE

Advantages

Disadvantages

Provides high level access
Eastern Freeway and City Link

Reduces Alexandra Parade'’s traffic role

between

Existing surface level road system
generally required to perform its current
distributor/access role

Access to CBD not improved

Northern City Corridor Study

DRAFT




G. Direct Tunnel Link from Eastern Freeway to CBD, with tunnel
through Royal Park

Direct tunnel link from Eastern Freeway east of Hoddle Street to Lonsdale Street near Spring
Street. Additional tunnel under Royal Park from Elliott Avenue east of Raececourse Road to
Cemetery Road at Swanston Street.

Clifton Hili
|

|_PRINCES sT

Carlton

Advantages

Disadvantages

High level access from Eastern Freeway to
CBD

Existing surface level road system still
required to perform its current

Traffic relief through Royal Park distributor/access role

Does not provide high level access
between Eastern Freeway and City Link

H. Tunnel Link from Eastern Freeway to CBD, with easterly half
diamond interchange at Nicholson Street

Cut and cover tunnel (shallow) from Eastern Freeway at Hoddle Street to Nicholson Street,
with a deep tunnel from there providing direct access to CBD (at CUB site near

Swanston/Victoria).

REELR]

‘;‘J Collingwood |

VICTORIA ppr

Advantages

Disadvantages

High level access from Eastern Freeway to
CBD

Reduces Alexandra Parade’s traffic role

Access to CBD tunnel from other parts of
the road network

Does not provide high level access between
Eastern Freeway and City Link

Existing surface level road system generally
required to perform its current
distributor/access role

Northern City Corridor Study DRAFT




. Direct Link to Racecourse Road + access tunnel to CBD for
both directions

Direct tunnel link from Eastern Freeway at Hoddle Street to City Link at Racecourse Road,
and with additional tunnels providing direct access to CBD (at CUB site near
Swanston/Victoria) from both easterly and westerly arms of tunnel. The jnterchange at City
Link could be at other locations

PRINCES sT

' Collingwood |

Advantages Disadvantages
Provides high level access between | Length and complexity of tunnel increased
Eastern Freeway and City Link

Freeway/freeway connection at City Link
Provides high level access from Eastern | may be difficult to achieve

Freeway and from City Link to CBD Potential congestion point at CBD access

Reduces the existing surface level road
system’s distributor/access role

J. Direct Link to Racecourse Road + access tunnels to CBD from
each direction

Direct tunnel link from Eastern Freeway at Hoddle Street to City Link at Racecourse Road,
and with additional tunnels providing direct access to CBD at different locations for each
tunnel approach (at CUB site near Swanston/Victoria for traffic from City Link side and at
Lonsdale Street near Spring Street for traffic from Eastern Freeway side). The interchange at
City Link could be at other locations

Northern City Corridor Study DRAFT 6



Advantages Disadvantages
Provides high level access between Eastern | Length and complexity of tunnel increased
Freeway and City Link Freeway/freeway connection at City Link
High level access from Eastern Freeway | may be difficult to achieve
and from City Link to CBD

Reduces the existing surface level road
system’s distributor /access role

K. Shallow Tunnel to near Racecourse Road
Shallow “cut and cover” tunnel generally along existing surface level route between Eastern

Freeway and City Link. Tunnel portals in Elliott Avenue near Flemington Road provide
access to City Link. Interchanges at Swanston Street/Cemetery Road and Nicholson Street.

\\ / Parkville

wse /[N e Hill
S \
§ ‘;'J \
|
\ JOHNSTON ot |
Advantages Disadvantages
Provides high level access between | Freeway/freeway interchange at City Link
Eastern Freeway and City Link not provided

Reduces traffic volumes on existing surface | Access to CBD not improved
level road system

Long List
22/09/99
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Appendix B NCCCS Tunnel Estimates
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ITEM

DESCRIPTION OF WORK
A Project Management

Project Management
B Design and Investigation
Detailed Design & Investigation
C Land Acquisition
Acquire land
D Construction

1.0 GENERAL ITEMS
1.1 Site Establishment

1.2 Site Management & Supervision (including QA)

2.0 STRUCTURES

2.1 Bridge Construction

2.2 Tunnel Construction (2 tunnels each 2 lane)
2.3 Tunnel Construction (I/C ramps, single lane)
2.4 Tunnel Portal, Eastern Freeway

2.5 Tunnel Portal, Elliott Avenue

3.00 ROADWORK (realign Alexandra/Royal @ I/C)

3.01 Stripping topsoil

3.02 Excavation

3.03 Disposal of excavated material

3.04 Compaction of sub grade

3.05 Soft areas - excavation, remove and replace

4.00 PAVEMENT

4.01 Deep Strength Asphalt

4.02 Granular with Asphalt Surfacing
4.03 Asphalt Surfacing (40mm)

5.00 DRAINAGE

5.01 subsoil drains 100mm dia

5.02 375 RCP (Class 2)

5.03 Pits/Inspection Openings

6.00 SM2 & SM3 Kerb &channel

7.00 POWER & LIGHTING
7.01 Design & Installation (60m spacing)

8.0 SIGNING

9.0 LINEMARKING

10.0 MISCELLANEOUS

10.1 Signalised intersection works

10.2 Other intersection works at Royal Pde

TOTALA-D

E Contingency

Lower Bound Contingency (10%)
Upper Bound Contingency (30%)

PROJECT BUDGET

Lower Bound Estimate
Upper Bound Estimate

Project Budget (75% Confidence)

NORTHERN CENTRAL CITY CORRIDOR STUDY
Strategy G1 - Driven Tunnel, Hoddle St to Elliott Ave (2 x 2 lane, I/Cs @ Nicholson St & Royal Pde

QUANTITY

Item

Item

Item

Item
Item

4.7

3.0
Item
Item

13,200
6,600
6,600

13,200

Item

13,200
3,300
2,400
1,200

24

2,400

Item
13,200

13,200

Item

Item
Item

UNIT

m2
km
km

m2
m3

mz2

m2
m2
ma2

no

m2

m2

no

RATE

8%

4%

5%
5%

70,000,000
27,000,000

25
15

175.00
125.00
15.00

35
160
1500

35

1.50

1.50

100,000

10%
30%

AMOUNT

42,466,714

20,416,689

$ 5,000,000

$ 23,168,965
$ 23,168,965

$ 329,000,000

$ 81,000,000
$ 30,000,000
$ 20,000,000
$ 66,000
$ 165,000
$ 99,000
$ 79,200
$ 75,000
$ 2,310,000
$ -

$ 49,500
$ 84,000
$ 192,000
$ 36,000
$ 84,000
$ 100,000
$ 19,800
$ 19,800
$ 600,000
$ 100,000

©*

©+

* &

©» O

©» &

SUMMARY
42,466,714

20,416,689

5,000,000

510,417,230

46,337,930

460,000,000

484,200

2,359,500

312,000

84,000

100,000
19,800

19,800

600,000
100,000

578,300,633

57,830,063
173,490,190

636,130,696
751,790,823

722,875,791

guess



NORTHERN CENTRAL CITY CORRIDOR STUDY
Strategy G4 - Driven Tunnel, Hoddle St to Elliott Ave (2 x 2 lane]

ITEM
A

DESCRIPTION OF WORK
Project Management

Project Management

Design and Investigation

Detailed Design & Investigation

Land Acquisition

Acquire land

Construction

GENERAL ITEMS

Site Establishment

Site Management & Supervision (including QA)
STRUCTURES

Bridge Construction

Tunnel Construction (2 tunnels each 2 lane)

Tunnel Portal, Eastern Freeway
Tunnel Portal, Elliott Avenue

3.00 ROADWORK

3.01 Stripping topsoil

3.02 Excavation

3.03 Disposal of excavated material

3.04 Compaction of sub grade

3.05 Soft areas - excavation, remove and replace

4.00 PAVEMENT

4.01 Deep Strength Asphalt

4.02 Granular with Asphalt Surfacing
4.03 Asphalt Surfacing (40mm)

5.00 DRAINAGE

5.01 subsoil drains 200mm dia
5.02 375 RCP (Class 2)

5.03 Pits/Inspection Openings

6.00 SM2 & SM3 Kerb &channel

7.00 POWER & LIGHTING
7.01 Design & Installation (60m spacing)

8.0
9.0
10.0

10.1
10.2

SIGNING

LINEMARKING

MISCELLANEOUS

Signalised intersection works

Other intersection works at Royal Pde

TOTALA-D

Contingency

Lower Bound Contingency (10%)
Upper Bound Contingency (30%)

PROJECT BUDGET

Lower Bound Estimate
Upper Bound Estimate

Project Budget (75% Confidence)

QUANTITY

Item

Item

Item

Item
Item

4.7
Item
Item

Item

Item

Item

Item
Item

UNIT

m2
km

m2
m3
m3
mz2

ma2
m2
m2

no

m2

m2

no

RATE

8%

4%

5%
5%

70,000,000

25
15

175.00
125.00
15.00

35
160
1500

35

100,000

10%
30%

$

®* B P ® BB P © &

LR

AMOUNT

34,686,080

16,676,000

5,000,000

18,950,000
18,950,000

329,000,000
30,000,000
20,000,000

SUMMARY
34,686,080

16,676,000

5,000,000

416,900,000

37,900,000

379,000,000

473,262,080

47,326,208
141,978,624

520,588,288
615,240,704

591,577,600

guess



SINCLAIR KNIGHT MERZ

Appendix C E W Russell Estimate

SF02053:ESTIMATE VALIDATION2.DOC Version 1 PAGE 10



oL oL
000528 TeI0L qns WT'L$ wspen/00gg Supeudis 09
P o0 Surdeospue| sapnpul) >SN 0°ZL
000°00T$ ¢ WNE'1$ Oe3 000°006$ 1B ON Z SuonEIS AL TS
(WON) 000'005$ ‘prod udng :
J0 153 (PuUnoq jsea) AMJ wisises 'Ll WO0'€$ YOS WG 1§ 38 'ON T suoneisqng 1's
spompeoy 011 suoyejsqng 0'S
(WoN) WOT$ suones adplig SSDULL] pue WT'/$ W 3IN0I /(09§ (SW 2101 Z1) peayisaQ 0y
15 sapurl 3e L1peded uuojeld paseanul 901 :
. W0'81$ I anor/ppgr$ (Su aInol g1) ydedy, 0'€
(WoN) WOTS$ ssanoe doog 103 apraoid
03 uoneys Juounnof 1e uoneradas aper  §0L . (WON) 000°0L¥$ (suren} 1) 3urqeis 0¢C
WSLS “sun{ 2IN01 § (Un{/wg$ vodn paseq) . 000002$ ywewdopasg 01
[enua)) 13358d2U0(]
03 peoy usajng woij [puuni punoidwLpunl 01 IS0D SXAOM 40 3d0ODS
TeJ BLIOPIA Je uonoun( MaN €01 .
(WON) NS$ Ied BLOPIA N9EES 1500
(WOND JASS HOREIS S BHOPIA JO UOHEIOPY 701 pImom ampnaseyur oYL "uondo styy 105 parnbar WS JO 1503 e je sjas
. : uTer} JeD-g INOJ 3q PINOM 213U "P10q 3 03 PIdU P[NOM [SUUTY WG A1}
(WON) NP1 uoneig yIeJ BHOPIA 0) dn puuny, 101 “19A400 pue Jnd 4q pa1onnsuod aq A[qissod Aewr yorym qnpd jjo8 uis)ses ayy
SHOM IAD 001 IBSUISPUN [9UUT JO UOTI3S 110Ys B 10§ Jdadxy -a8ueydiajur snq pue sred
. Ted yim uohes punoI3ispun ue aq pom a1ey; ataym umoidurddoyg
NO'€S ISATY BLIR 6 H I19}SEOUO(] O} [PUUNY UT SNUNUCD U} PNOoMm ureny ayL “jied Ies aperd
ves N — e -Je ue yjeausapun 3ing (1Y e jo doy ays 3e st 931s uonels sy ‘gN) uoyels
. _ punoidiopun dssp eaq PNOM 21913 213H] “INUBAY 3SB[[IA PUE 981G YSTE]
sytomadpug 06 JO I2UI00 3} JE UOKEIS MIU B 0] [DUUN] UI SNUHUOD P[NOM UTRH 313 210Uym
oS S e SNULAY eP3YTY SE 18] se AeMIIJ 3y} ILAUIIPUN [9ARI) O} SPILMUMOD
apei3 03 w18aq pnom syPex UTel} 3y ‘peoy udd[[ng jo Jsam K[pyerpauru]
NOPS Tenua)) 103seduo(] ¢°C'L
-~ “IAR] BLIEL 3} PUB 931D LA 19A0 $38piiq mau aq
3 !
WO 192G YSTH 174 P[NOM 3I5Y], SUOLIE}S UTel} 81} 03 UMOP SI103e[e2S3 JO Uotsiaold ayy pue Sur
(uoneig -Uspim 33PLIq 2A[0AUT PNOM DES "PEOY UIB][NG & PUE peoy aqIng ‘Aem
se1sSeqq 105 sam8y uodn paseq) punosepun L Y31 BIpuey) e sdois aydunts aq pynom arsy L, “peoy uaIsymy O} uerpawt
B Aemaaiy oy} Suore paen PMoM urel} ST “Aemaa1] 1) PUE YIed BLIOPIA
WS 1S peoy uading £'1°4 usemiaq puumy Junisixe AU} JO UONEAEISI pUR IeJ PLIOPIA e JIom
-, prOY 3YNg 7T Busso1 pue uohels Mau e “Juowt[of je sxIom Juisson ‘Jeang SISPUI[] J€
O wriogyerd X3 e ‘a1 uren sdueuniogiad Y3y a3 105 parmbariey; o3 refrurs
WSS AMH B[PURYD 1'T°Z st juaurudire [res I voyND 2y Suope uondo [re1 Aaesy sy 10y oM ayL
(s3urp[Inq pue S10jeedsd
‘s193[0ys “wrioperd sapnpur) punoid aaoqy 'L AAVINLS
soBueypIeIIT/SUONRIS  0'Z . umoydurddoys oy punoi8iapun) pue peoy usayng o3
1500 (3u09) SYUOM J0 Ad0DS ; Lemaar] ursjsey eia umojdurddoyg 1sysesuo(] o [rey Aaeapy
a uondo




01

901

WSY'SPI$ 18101 qng
000°001%  OSIN 06

A TAT Sunpuuny, 08

WO0'C$ SIS 04

EOw\% Ia3seduo(] iseq 79

101%3 neprepm 19
suoneig ﬁGSOuwhmﬁED 09

WNS0'1$ w en/051$ Suieusls oG

000°006% 4o®3 000’0063 ON 1 Suoneisatl,  TH

WS 1$ Yor? NG'1$ ON [ suoneisqng 1y

suonesqng oy

1T UL 3)N0I 009§ (SUDY N0 G'E) PBOYIBAD (€
NST'S$ W 3INoI/00S1$ (W AN0I ') Pl 0T
000'05$ wewdopasg 0L
1S0D SIMOM 4O 2dODS

NLZP$ 1500 pnom ain)
-onyseijuf “uondo Sy} Iepun NOS$ JO 150 € Je SUTel} 9AY 3 PINOM 31 L

spred 1e> pue a8ueypiajul snq e yim patuveduioode uede ‘pue $3I0M
jo p1eog uo papiacid aq p[nom UONE}S PUNOIZIZPUN UE “‘UOHIPSIAIUL ST}

jO 3see sn{ "I9)seDUO(] JSBY Ul 18316 331039) pue peoy wngyoe[g
JO ISWICO 21 0} [Puuny ul punolfIspun [9Ael} UsY) p[nom uren ayl

-pop1aod aq pinom sanIoey
a3ueypiayul snq pue Supyied 12 peoy] Aqay1am Jo 1sea isnf Joda( sng
Iajseduo(] \peauspun papisoid aq pinom uonels punoidrepun 1aylmy
B pue peoy YyoInyo) Jo 1sam a1 B peoy 131sesuo(] jO YInos ay} 0} sso1d
01 [suun} ui punolfIepun [Paey pnom uten ayj ‘umoyduiddoys puodag

‘umoidurddoyg
Izyseouo(q se tej se ( uondo 03 spieSar ffe ur requas st uondo sHL

AAVINIALS

19)8BOUO(T ISP J92.43G 931005) / peoy] uIngsoe]q 0} rey] Aaesp]

"ssaooe doo[ 105 mof[e 03 Juowr(of e paxmbal y1om [1a1D

N009LES
NO'0%%

N009¢€$
N00°95%
N00°08Z$
W00'ST$
WO00'STS
1soD

"JSOD [EUTWOU SURSUI "WON

‘SIE[[OP 1661 01 parepdn s1s0d uone)s
jre1s8epg uodn paseq 51500 uoness punoidiapun

“Bur[auum) 10 3[qEIINS SUOHIPUOD [I0G
‘paambar Suijqess enxg
‘pasmbai suren ‘'oN ¥

‘3[qe[TRAR S3DINOSIY

N

S
b4
€
<

T

SNOLLINAOSSY

TVIOL ANVID

YOBI WNO'0T$
Je suren 3uawo)) 'oN § ‘uonismboy spnA

TV101L
%0z Aouelunuon
[e301 qng
S}SOD UOTOTLIISUOD JO %9 juawsSeuepy (o1

150D UCTIdNIISUOD JO %9 udisa

091

oSt

0%l
0€l

(1102) SSRIOM 10 FIODS

q uondQ




SINCLAIR KNIGHT MERZ

Appendix D NCCCS Heavy Rail Estimate

SF02053:ESTIMATE VALIDATION2.DOC Version 1 PAGE 11



NORTHERN CENTRAL CITY CORRIDOR STUDY

Strategy F1c - Eastern Freeway Mass Rapid Transit (Heavy Rail Vehicles)

ITE
A

M DESCRIPTION OF WORK
Project Management

Project Management

Design and Investigation
Detailed Design & Investigation
Land Acquisition

Acquire land

Construction

1.0 GENERAL ITEMS
1.1 Site Establishment

1.2 Site Management & Supervision (including QA)

2.0 DONCASTER HILL STATION
2.1 Underground Rail Station

3.00 HEAVY RAIL INFRASTRUCTURE
3.01 Track

3.02 Overhead

3.03 Signalling

3.04 Rail Bridge to Freeway Median
3.05 Merri Creek Bridge

3.06 Yarra River Bridge

3.07 Connection to Existing Rail Network

4.00 RAIL TUNNEL
4.01 Bulleen Road to Doncaster Hill

5.00 NEW SUBSTATIONS
5.01 Allowance for 3 sub stations

6.0 SIGNING
7.0 LINEMARKING

8.0 MISCELLANEOUS
8.1 Traffic Signal Priority (4 No.)

TOTALA-D

Contingency

Lower Bound Contingency (10%)
Upper Bound Contingency (30%)

PROJECT BUDGET

Lower Bound Estimate
Upper Bound Estimate

Project Budget (75% Confidence)

QUANTITY

Item

Item

Item
Item

2,000
1,000
1,500

4.5

Item
Item

UNIT

m?2

km
km
km
m2
m2
m2
Item

km

no

m?2

m?2

no

RATE

8%

4%

5%
5%

1900000
800000
800000

2000
2000
2000

40000000

1500000

10%
30%

R A A A

$

$

AMOUNT

25,488,320

12,254,000

13,925,000
13,925,000

50,000,000

15,200,000
6,400,000
6,400,000
4,000,000
2,000,000
3,000,000
7,000,000

180,000,000

4,500,000

©

©

©

©

© &

© &

SUMMARY
25,488,320

12,254,000

306,350,000

27,850,000

50,000,000

44,000,000

180,000,000

4,500,000

344,092,320

34,409,232
103,227,696

378,501,552
447,320,016

430,115,400



