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INTRODUCTION

E?ehflgl:fl ?;' lfld_elbtc,)u-rne and South Melbourne wish to pursue the option of a
: % vbisc. Cllity being established from the existing St. Kilda/Port Mel-

ourne route to the Flinders Street Railway Station and on to connect to the
tram line in Batman Avenue.

The timing of the proposed study is critical because it is understood that the
State Government

plans to demolish the old Railway Bridge across the Yarra in
the HESLAEARS Th‘s would make it far more difficult to connect the Port Mel-
bourne and St. Kilda Light Rail lines to the Flinders Street Railway Station.

There are a large number of alterations to the road network being planned and

designed in the vicinity. These generally relate to the redevelopment of the
Southbank.

The following is an extract from the Brief.

“The objectives of the study are to.

] Identify the need for the facility and the opportunities gaiped
therefrom, including quantifying patronage, and time savings onthe
route.

= Prepare a route plan for the proposal.

o Provide detailed investigations of the engineering aspects of the propo-
sal including.

(a)  thetrack alignment for double track.
integrity and requirements for Light Rail use of
® tThzeSmndnszm{Z;ZII!iaiﬁﬁ;ge and the viaduct at Queensbridge
Square.

and any other relevant modifications required to
t %ﬁfﬁfﬁ"m’d le tr%yk Light Rail facility through Flinders
Street Stationto join the Batman Averue tram route.

S o d

asseng orm and accessibility requirements to servicea
¢4 Zght R:i? ftl:;fat Flinders Street Station.

Prepare cost estimates for the construction of this proposal.

posal with the Government’s current
Identify ;0"5“” gﬁ;@ﬁ strategies, including the Central Area
transpo; planni

Transport Strat€gy:
hi will be de.pendal! on struc-
rigatl paiad imied fﬁ%};}?{ ;chsg'ﬁlmoﬁ-sym will engage spe-
tural SSPECE | enalyss toimestigate these 3P

2038-report-us
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SUMMARY OF FINDINGS

isti ilda and Port Melbourne LRT gery:
The extension of the existing SL]S( ion and connect with the mvw“"m
through Flinders Street Railway tat b Batmap 4
tram service has been subject to an evaluat Veny,

eme to terminate a new direct service at the wester,

A variation in the sch Railway Station has also been subject to some

of the Flinders Street
tion.

Stern eng

It is technically feasible to create an easement for a light rail link fro -
don Street to Flinders Street Station. ! %

The link would reinforce the recent Central Area Transpons ategy by f
ling one its central objectives — to improve public transport a ssibility
areas on the fringe of the Central Activities District such as the South

development. It would increase accessibility to the train network — |
larly for passengers with disabilities — those who have difficulty wi
trams.

The Link supports the achievement of a public transport system serving:
inner Melbourne area which is fast, frequent, safe, secure, a.te_afuibh,
and attractive and which makes the City’s services and activities access
all, including people with limited mobility.

Many passengers, especially those who work in Port Melbourne and
Melbourne and who live in the eastern and south eastern suburbs
come a direct link to Flinders Street Station. These include workers

developments at the western end of the Southbank development and
posed Bayside development in Port Melbourne.

For residents of South Melbourne and Port Melbourne, it would i
accessibility of the National Tennis Centre, the Melbo:’rne Sportsai
tainment Centre, Olympic Park and to points further east.

Indicative costs of the constructi
$15.5m.depending on the particul

XVestc'rn Bypass $194m, Outer Ringml:éo AVt .
rterial $138m (Metras 1987 f; igures), |
The findings of th

’ iss‘“dy are gr . X Bl s
Aspects, Operationa] Aspects ai: g?;;g:;gtl::;?:&mgs of Passenger

Loder & Bayly
Connell Wagner



it ";I-"- KmT'WmﬂF ’erof one or the other,

SOUTHERN PUBL
ICTRANSPORT LINk FEASIBILITY STY
DY

PASSENGER ASPECTS

The effects of the
: : Propos
running direct to the gli:(l] on Passengers depends on whether the LRT vehicles

The nature of the eug d 1
wiavolliniings (an%r&[))osed Link is that it would provide a new option for

- the inner south / !
the choices available t uthern suburbs. The Link would increase
complex because of: O passengers. The effects on passengers are somewhat

. : -
the complexity of the existing tram, train and bus services;

®  the detailed nature of th i i
e operational ch i
run the new service; and : e L. Yo

®m  the diversity of passenger needs.

The nature of the main passenger effects would relate to walking distances and ‘
the ease of connections between different public transport modes. ]

A direct link to Flinders Street Station would increase public transport service
to the Southbank development between Queensbridge Square and Clarendon i
Street, the proposed Museum of Victoria, to the National Tennis Centre pre-
cinct from the Port Melbourne and St. Kilda areas as well as the Met train net-
work.

The provision of a direct service to the Flinders Street Station would benefit
passengers who have difficulty with normal tram stops such as passengers with
disabilities and who would prefer a platform and direct connection with the

train network. The actual walking distance from the LRT vehicle to railway
platforms is shorter at Flinders Street Station than the existing walk at Spencer

Street and is under cover.
cted of afternoon passengers boarding the inbound LRT

confirmed an earlier 1985 PTC survey
ngers intended to transfer to train for

A survey was condu !
service at the Montague stop- This
which indicated most of these passe

suburban destinations.

i it on Sundays, when the city loop is not operating,
e Llnfﬁv;u:i:een;ige:;f; are disadvantaged by the reverse direction of the
Tndpf:;d wou‘l)d prefer to change to train at Flinders Street Station rather than

00
Spencer Street.
The Link would attract some activity to the southern gateway of the Swanston
eLin

Walk. .
k hour passengers boarding the
) at the Middle Park stop. lt_mdnca}ed
the majority of this particu-

conducted of morning pea

A survey was vice (LRT

eretobea

2038-report-ts
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B

. i d prefer the present service

ng public would : ¢
lar scctort k?irt:]:agiv;li]rlc C% Eervice to Flinders Street Station. Thjs
Street ra

isti rs.
1o given that the survey was of existing passenge
ing g

indi ignificant dissatisfaction with the preseny g, .
0 mdxcatti!t(; “Fhe provision of additional vehicles s
on would directly address this Problen bya

t.O B°“fke
18 not surpr.&

This survey als

ncy and punctual D
giicel;cliﬁ{( to Flinders Stree} Stati

increasing passenger capacity-

i i Light Rail stop dyr; l
rs interviewed at the Montague P during p,
i?&?ﬁggg agis::ﬁly preferred the present route or would be happy with tithe,

i in 1990 indicateq s
d by the City of South Melbourne in 199( ed tha;
ggsnulrfrgniﬁxﬁl?; ofypeople would value a direct link to Flinders Stree;.

OPERATIONAL ASPECTS

The direct road traffic effects of the Link would be relatively minor but
need to be addressed in detailed design. :

Provided that the PTC agrees to accommodate the current limited u
form 13 in another way, and provided that the I:'"estlval. Markct ;
proceed (or its design is modified) then it is f_easxble to incorporate a
i - LRT easement through Flinders Street Station. However, as

¥ tion, a feasible single track solution has also been investigated. h- -
} L.

' The operation of a short length of single track could be controllec

automatic signalling and points machines similar to a heavy

there will be minimal impact on the timetable envisaged for th

There are a number of detailed issues to resolve concerning !

' trams servicing the Link would operate. Through routing of
w alternative. A

P
| ENGINEERING ASPECTS Al
It is technically feasible to creat

€ an easement for a ligh
don Street to Flinders Street St o

ation at an estimated co

Ot - - :
Bpttxxrclms to extend the light rajl through Flinders Str

an Avenue depend upon negotiations wi b
the proposed Festival Market at tghe station.wlth s

A schematic pla ; ” vy ‘
il répere Plan of a feasible route js shown in the fo

a . - .
) ﬁ:goitrl:;:r\:;th the PTC "egarding alternative operation
me inefficiencies ang consequential costs; or

Loder & Bayly
Connell Wagner



Allowing reasonable costs for alteration
described, the connection from the west

s to the station and carpark as
man Avenue is estimated t

end of Flinders Street Station to Bat-
0 cost about $6m.

The proposed Festival Market project includes recreation and river access
featqres on the south side of Platform 11 which will clash with the easement for
the light rail. The development agreement for the Festival Market expires on
31 July 1991 unless a further extension is granted by the Minister. To achieve
the inclusion of a light rail easement into the scheme there would be significant

cost penallie_s to the Festival Market. It is outside.the scope of this report to esti-
mate these likely cost penalties.

If the ch_tival Market proceeds with the current design, it is possible to provide
a light rail terminus at the west end of Platform 10/11 with connection to the
platform and to the Elizabeth Street subway. An additional $1m would be
added to the construction cost for this terminus. Asan optional extra, the Bat-
man Avenue tram route could be extended down to Platform 13 as described
above to provide an under cover pedestrian link between the light rail and the
Batman Avenue tram along Platform 11/12 or through the Festival Market.

The bridge across the Yarra and the viaduct south of the Yarra can be restored
at reasonable cost for the light rail service. However, unless the design of the
proposed road layout at Queensbridge Square is modified, some viaduct spans
will need to be realigned at an additional cost of about $1.5m.

Between Queensbridge Square and Clarendon Street there is a route available
for the light rail running approximately parallel to and north of the proposed
Museum Road. The Victorian Government is currently clearing land in this
area for sale as commercial and residential property development and the light
rail easement would encroach to the extent of about 0.5ha.
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on Cost Summary . ciaad
struction costs of the options descri ve mm -

Constructi

The indicative cof le. The cost of new LRT vehicles to service

ised iﬁﬁ‘:iﬁﬁﬁ?fom dependintil:)l: the frequency of service. Thisq,“
z‘:::lliltional to those shown 1n the

WITH
FESTIVAL MARKET F
LaSeNs i
OPTIONAL STRATEGY Aol
PLUS {5
VIADUCT |
CHANGES |
’,T;
THROUGH-ROUTE BATMAN AVENUE — = |
TO CLARENDON STREET !
FLINDERS STSTATION TERMINUS $9m | $105m .
FLINDERS STSTATION TERMINUS — a—— .
; N
FLINDERS STSTATION TERMINUS $l4m | $155m
PLUS BATMAN AVENUE TRAM | s
EXTENSION ) P————
31 %0
Timing .
PRl -
The southern public transport link would affect the |
Southbank de

velopment and the Festival Market. t w
the Festival Market Development.

s
Construction of Museum Road between Kingsway a
be implemented in the ne

; Xt siX mon i sales
mence in the near future. ths, and land |

the design of

Finalisation of road work from Cl1 eettoQ I
. ar :
likely to be deferred due to budget c:::t::iig. .
On the basis of this informatjon, j ecessary to re
D ’ lon, it would b, tor
for the light rai) between ingsway and Cl:r:ndon Stre:'t asso

Loder & Bayly

Connell Wagner  gomereper :



SOUTH
ERN PUBLIC TRANSPORT LINK FEASIBILITY STU
DY

EXISTING PUBLIC
CHAN ACTERISTI(;RANSPORT SERVICES AND

Figure 1 shows the main exist; ; .
The major change over t;:‘;tal:tgd public transport services in the general area.

! 1 ecade was the introduction of the LRT ser-
vice via Bourke Street to replace the old tram service which ran dierect to e

Flinders Street. There has
 Stre also b i i iations i
busservinie e een a number of relatively minor variations in

. y those who were travelli in.
reported in the following documents ravelling by train. These surveys are

i)  Light Rail Transit System Inner Area North-South Link. Technical
Report. Metropolitan Transit Authority 20th Nov. 1985.

ii)  North-South Light Rail. Technical Paper No. 4. Origin Destination of
Passengers Changing Trains at Flinders Street. Met Planning Division
9th floor, 50 Queen Street. May 1987 LP210/4.2.8.

Following the introduction of the new LRT service the PTC undertook two
further surveys of passengers. These were reported in the following.

i)  North-South Light Rail Transit System. Patronage Report. Metropolitan
Transit Authority Planning Division. July 1988.

ii) Light Rail Study Report on Findings by Yann Campbell Hoare Wheeler
for the Public Transport Corporation 1990.

When introduced, the LRT service attracted some passengers from trams —
notably about 450 passengers trips per day from the No. 10, 12 service through
Middle Park and a similar number from the No. 15,16 St. Kilda Beach services.

ice was not attractive to a significant number of previous Port
Ll:l}:)l;'{n?g:le train travellers. About 400 train trips per day were transferred
to the bus — the bus service runs past Flinders Street Station.

In 1988, soon after the LRT commenced operation there were 11,500

passenger trips on the LRT each weekday. Of these, 5,660 were northbound

towards the City and 5,840 were southbound.

Destinations of Existing Passengers

. - istribution of ‘city
i he evaluation of the Link is the distribution o
important aspect of t

An“" &’ destination of passengers. Therefore a limited passenger interview pilot

_‘
i
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B

lected locations and times. This survey js
li: recinforced the earlier 1985 PTC surveys Teporyy |

ken at
survey was underta
in Appendix A. The resu

; : e 15, shows the dcstiqations of passengers boar din ‘
Eg\;‘z :dtizlg;\:;(nf {'f‘gstop Yuring the morning peak. The 1985 PTC ﬁg\ﬁ:

are shown for comparison.

The figures are not strictly comparable because:

i) the 1985 survey interviewed passengers at many different locations —
only the St.Kilda train line, and

ii) the 1985 survey covered the whole day.

The 1985 train figures are based on the following interpretation of figures,
PTC reports. )

(i) Total number of passengers boarding Port Melbourne and St.
Kilda trains= 10,060 and that 5% of these are entirely ‘L
(Table 3.5, p-16, of 20th Nov. 1985 report).

(ii) Of these remaining 9,560 trips which crossed the Yarra
changed to another train. (Table 1 of Technical Paper

(iii) ‘CBD’ destinations accounted for 54% of St.‘ K)lfh i
and 30% of Port Melbourne line destinations.
20th Nov. 85 report). ‘

&y

(iv) ‘Golden Mile’ destinations were 84% of all ‘CBD’ dt
(Table 3.8, p.19, of 20th Nov. 85 report).

The recent survey, while limited, suggests that the pro
changing to another train in the cit)grias dropped
service was still operating. i.e. 13% of the pasengmmt
Park intended to transfer to train compared with '

1985. See Figure 4. If this were representative,

thousand passenger trips per day. L

Loder & Bayly
Connell Wagner
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~Access 10 Bourke Street/Collins St}en

@ Access via the intersection of Flinders Street
and Swansiop Street :
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PASSENGER EFF
FLINDERS Gy Eg:TS OF A DIRECT CONNECTION TO

Service to South Bank Development Projects

Present public tra RCE | :
vices — quite lon :Sport service is provided by tram, bus, and LRT ser-

P S g walking distances will be required from all other public

The Southern Public Transport Lj
S sp ink would best serve the development

_ n Queensbridge Street and the West Gate Free-

To calculate the order-of-magnitude of likely patronage generated by

future developments in the Study Area, it is useful to consider the train
patronage generated by the CAD as-a-whole. At present there are
approximately 150,333 CAD work places.

The PTC recently conducted a count of the total number of passengers
leaving the City Loop railway stations on an average weekday and
obtained a figure of 144,063 alightings (May 1991). If we take the next
step of relating the number of alightings to the total number of jobs we
calculate a ratio of about 1 train passenger alighting each day for each
CAD job. This patronage ratio, of course, includes visitors as well as
workers.

The Southbank proposal does not include a large number of non-
employment based generators, e.g. shops and theatres, and because South-
bank is less well served by public transport, and because it has more con-
venient car parking available it would be reasonable, — probably optimis-
tic — to assume a figure of 0.3 train alightings for every new job created.

it Melbourne has indicated that in the area between
i iﬁ',ﬁ;o;:,?me, City Road, Boundary Street and Normanby Road a
total of 48,000 sq.m. of office based development is feasible on nominated
develo ment sites in a five year time horizon. If we further assume a ratio
:Ye pworkplace for every 20 sq.m. then this represents 2,400 jobs. Note
:ha:nerend' ential developments housing about 1,400 people are also pro-
aal I in the Southbank area. This development is implicitly taken into

account using this back-of -the-envelope method.

in alightings per workplace then we obtain a
%ﬁn:r?l;e figgure%sf 720 new alightings per day. If we
; ~ume that half of these train passengers were to change
- at its City end terminal then an additional 360 new alight-
to LRT at mboﬂ'%ﬁn" would be generated each day ie.720 new
0 mew boare L RT. The other half are assumed to walk
w o stations or use the bus, such as route No. 203.

2038-report-ts
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CTRANSPORT LINK FEAST

nt
Bayside Developme |
The present proposal for this development 15 for:
c
60,000 sq.m.
Commercial e :g.m.
Retail-general e e
Festival Market e
Fish Market 100aein
gu:'elr 150 rooms
. 400 seats
glc:l;lir:gTheatre 400 seats
o

similar chain of calculations as for the Southbanj
7 g:,:f:f,ﬁetgtﬁ:ve but assume all train passengers were to transfer 1
LRT then an additional 1,800 one-way trips would be generated on the
LRT each day.

The Proposed Museum

Estimates of visitation rates and mode usage to the proposed Museum of Vic-
toria have already been made. The figures below have been extractedﬁggu
: “Traffic Issues’ report for the Museum by the consulting firm of Ove Arp
| Transportation Planning. ¥ e
|y 4

(@ Yearly Attendance

Student 350,000
Tourist 100,000
Visitors 1,400,000 n
TOTAL 1,850,000 S
It should be noted that this attendance relates to the ultimate
attendance. First year of operatj is ¢ xpected
| e y peration attendance is e : t ..
‘ (b)  Average Weekly Attendance e

ey

Student Tourist o

Each Weekda: ot indl
Saturday 5992 14 R
Sunday 4,038

i 274

Loder & Bayly
Connel| Wagner
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Expected Weekq
ay Met Train, Tram and Bus Patronage to Museum

Av.Weckday %

attendance Total

pt pt.

Students Da
Yy 1,892
Evcning 0 Z(S)ZI’; 47:(3)

Day

Evening 0%

0%

Visitors Day 2,100 40% 840

Evening 1,131 25% 283

5,397 1,596

This total estimate of 1,596 public transport passengers includes all public tran-
sport - not just LRT. Given the location of the Museum site within walking dis-
tance (albeit long) of the Spencer Street railway station and various tram routes
it seems reasonable to assume that at least 25% of these public transport
passengers would arrive by a direct LRT Link from the Flinders Street Station
— less by LRT if existing services were not increased.

The total number of people arriving by LRT at the proposed Museum of Vic-
toria would therefore be;

1,596 x 25% = 399 arrivals

This is equivalent to about 800 one-way trips per day on the LRT when depar-
tures are added to it.

A direct connection to Flinders Street Station would give better train connec-
tions than the existing connection to Spencer Street. The stop for the Claren-
don Street tram is directly outside the Museum site. The LRT stop is to the
south. An opportunity exists for an enhanced facility for passengers between
the LRT route south of the site and the southern approach to the Museum. We
would expect that some visitors to the museum who disembark from trains at
Spencer Street Station would catch the first southbound tram (or LRT) that

- arrives in Spencer Street. Alternauvgly they may well walk to the Museum

;'b " from the Spencer Street station or Flinders Street railway station.

 Adire il li i tation would provide access to the
: i link to Flinders StreetS
I s ers with disabilities.

2038-report-ts
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Summary of New Developments

oximate calculations indicate the fo]]

OWinp.
s Insummary, these appT i

: t the purpose of these calculations jg 1, oblai
ShouLdot;%:?lgfh :;sgc:ittg:c rathl::r than precise estimates. g
roug :
Existing Patronage - ] lggg :“_PS per day
Now Scuilbank BEEEEEES +  1,300tripegerts
1 nt 9 er da
ew

Total 14,820

i ,is not the passenger estimates themselv_eg, butthe |
: Z::e];ii{ tllsmsa‘ic\’vgfxlc: :::fxlt if a direct connection were to be provided 1o,

Flinders Street Station platforms. The situation \Ylth these new develop-
ments is that they would generate prcdomma}ely reverse qoanutm’ ‘
similar to those interviewed at Mon}ague Railway Stauocle XC.D t eylfwmb, 1
destined for City Loop railway stations rath_er than th.e AD itself. 2
Flinders Street Station would be a more desirable destination than would
Spencer Street Station for most of these reverse eommuters.r’l'hm‘
development sites are presently served by some form of public transport
but no service to the railway platforms themselves.

Service to NTC, MCG, Entertainment Centre, and Olympic Park

®  For people already attending functions at these locations themmnbendit !
will be the easier transfer point at Flinders Street Railway Station.
Passengers for South Melbourne and Port Melbourne will have a direc

service to the NTC door and an improved service to the MCG via the
pedestrian bridge.

®  Forpeople presently travelling by car to functions in the } A
the main attraction of the new Link will be tothose who:

IR virall
i) live in the western and southern suburbs; TG .
i)  attend large events; it

i)  would park at stat

ions on the LRT route in Port Melb
South Melbourne :

®  Theactual numbers of attendees of special events who wi
to public transport b

] ¢cause of the existence of a direct LRT
lative. However, the Infrequency of large events means that it
unwise to rely on this aspect to justify the link. v
The results of previous
;vents in the ‘Entertain

v

surveys of the modes used by patrons 1
ment Precinct’ are shown at the end of

"  These results predateq the i g is Centr®
: . construction of the National Tennis
obtain an estimate of the number of Patrons to a major event I the

Loder & Bayly

-report-ts
Connell Wagner 2038-repo!



percentage of patrr ed earlier surveys which indicated that only a small

importantly e NS to night-time events use public transport. More

it t'he o l:ln passengers who arrived at the terminus did not
Inders Street Railway Station. Of the total of 153 tram

passengers, 44 continued onto Flinde S i i
details of this survey are shown in Apl;engf;tBl.{allway TR

Eastbound public tran
. .ransport passengers were not observed e.g. those bound
f::n R:hmlgnd Railway Station or those who boarded eastbound trams. It
L ost unlikely that these eastbound passengers would be directly
aflected by changes to the Batman Avenue tram terminus.

Policy Implications

The Mct.ropolitan Public Transport Industry Plan (METPLAN) was
released in 1988. This plan hasasa goal the provision of a viable alterna-
tive to travel by car. To thisend the Met have set a patronage growth tar-
get of 20% over 15 years.

The Central Area Transport Strategy (CATS) provides a vision for a revi-
talised Melbourne serving shopping, business, recreational and cultural
activities. It is based on creating a people oriented city, with a cleaner
environment through the increased use of public transport, high occu-
pancy cars and bicycles.

Also proposed is some immediate actions aimed at revitalising Central
Melbourne and providing positive alternatives to car usage. These
include tram (including Light Rail) service improvements, additional
parking at suburban rail stations, transit lanes on main roads, and legisla-

tion regarding car pooling.
The CATS strategy could be summarised as follows:

ian emphasis in the city heart; -
ll::gfi‘;?r&:lspol:t to provide direct access to the Central Activities

istrict (CAD); 1
ﬁﬁﬁgﬁ to wgrk to be directed towards public transport;
Road traffic to travel around rather than through the city;
Parking to favour retail and commercial activities; -
Freight and commercial vehicles to be specially catered for; .
"he quality of streetscapes and the environment to be enhanced;
gi;gle paths to give direct access to the city through linked net-

works.

iy CATS study would support projects to improve
n_r_e {.nf;;:g;ing the Southern Public Transport Link.

' =
N B o s

-

2038-report-ts
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Disabled Passengers

|
to the rail networ

easier to broad thaq
Yooralla and an artil
would benefit significantly.

k were maae to Flinders Street Station, inboun

If a direct lin

ble system

The link would help

from Port Melbourne an
the proposed Clarendon
but require some

PORT LINK FEASIBILITY STUDY

the disabled in as much as it will increage
k and the promised low floor LRT vehicles arccessibilit
conventional trams. The Montague SPeciael Sezera";

ficial limb factory are located near the LRT,
Oute 31,1
¢

d St. Kilda would be offered a choj c‘; :efhrigq
Ute

Street roundabout. This would be
passengers to alaight and wait le-n;‘}:;g;{i-

LRT vehicle if the vehicle they were in was going in the ‘wrong’ direg; g
on,

Loder & Bayly
Connell Wagner

Port Melb.

Effects on Batman Avenue Tram Passengers

Some passengers would
tram stop in Batman Av,
Street Station or furthe
present terminal near
Plaza extension to th
enhancement exists,

East Brunswick

Swan St.

StKilda

City End Fork

be affected with the relocati
ocation
rcmxe because they would disem:far%‘
: cast along Batman Avenue rather
. l;a\ganston Street. However, if the pro
IVer proceeds an opportunity for




t from trams at the Batman Avenue termi-
nal each day.

~

2038-report-us
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C.AD- DES ‘:v :

B ‘é.
| Southern Public Traaspor

ination

0 the dest

N‘

A2, Appendix A, -

This map refers 1
Zones in Table

iy
ey oy



_Elsewhere not within the
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TRAM OPERATIONS

Approximate tram frequencies are shown in the sk:t?hslﬁg\? T Strect.

8 St KiHa. i
Existing Peak Hour Frequency (Approx.)

Status of Present PTC Planning

A discussion with Mr. Hector McKeniie and Mr. Greg Dower of the PTC esta-
blished the following: : : :

@) . The PTC are currently reviewing its tram operations thr_ougl.a the
CAD with the objective of enabling more ‘through running’ie.a

reduction in the number of services which actually terminate in the

CAD. Through running is generally more operationally efficient.

overco rational problems during the Australian
10.‘1’)en itis ;::lo;:;::e the use o(P Light Rail Vehicles on the Batman
Avenue shuttle service — extending to the Hawthorn Tram Depot.
b us service (No. 601 and 602) hasrecently been
msfl;?:: Swanston Street to Queensbridge Street via Maffra
Street. ;
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Operation of a Direct Connection

A basic assumption in the scheme evaluated in this report is that existing ser-
vices would be ‘topped up’ with additional services from Port Melbourne anq
St.Kilda running directly to Flinders Street Station.

There are a number of different ways in which a direct connection could be
operated. Several are illustrated on Figure 5.

In evaluating the most appropriate one, or combination, the following factors
should be considered.

@®

(i)

i - (iif)

(iv)

)

(vi)

Through running is best when the services on each side of the
CAD operate at the same frequency. The connection of a high fre-
quency route with a low frequency route means that more vehicles
are required. ie. the lighter service will increase in frequency of
service. These vehicles could be expected to be lightly loaded.

The termination in the CAD of some services from the heavily
loaded route (rather than running through to the lightly loaded
route) will reduce running costs but can cause operational problems
and introduces another element of uncertainty for passengers.

‘An estimate of the additional number of LRT vehicles required to
operate a ‘topped up’ service can be calculated using the round trip
time and the required frequency on the new service. If we were to
assume 9 tram arrivals each hour to Flinders Street on a direct link
— the same as the present Batman Avenue service, and that these
would be divided between the Port Melbourne and St. Kilda lines
we estimate that about 7 more vehicles would be required to run the
service. A new LRT vehicle costs around $1.9m (articulated) or
about $1.4m (rigid). Therefore the capital cost of 7 new vehicles
(rigid) to operate a topped up service would be around $10m.

Because LRT vehicles are larger than conventional trams fewer are

required — except where the service frequency isset toa minimum

acceptable standard.

Provided that the PTC agrees to accommodate the current limited
use of Platform 13 in another way, and provided that the Festival
Market Project does not proceed (or its design is modified) then itis
feasible to incorporate a twin track LRT easement through
Flinders Street Station. However, as a fall-back position, a feasible
single track solution has also been investigated.

The operation of a short length of single track could be controlled
by automatic signalling and points machines similar to a heavy rail
situation and there will be minimal impact on the timetable
envisaged for this service.

A fork introduced to the city end of a service introduces a degre®
of uncertainty for passengers e.g. similar to the Loop and Flinders




SOUTHERN PUBLIC TRANSPORT LINK FEASIBILITY STUDY

. ulfi #5 ye ’
the morning peak. field and Burnley rail lines during

(vii) chcr tram and bus services will effect the most appropriate opera-
tional strategy e.g. the East Brunswick lines may not be the most
appropriate to through run with the St.Kilda LRT. Also the pres-
ence of the Port Melbourne bus direct to Flinders Street will mean
a direct rail connection

to Flinders Street Station is less critical for
the Port Melbourne line.

(viii) The opening of the Museum will introduce the question as to
where the E

ast Brunswick trams, which don’t run through to St.
Kilda, will terminate, — Spencer Street as they do now, or further
south?

Summary of Tram Operations

The introduction of a direct connection to Flinders Street Station wou:;lt ic:::lle
through running of the Batman Avenue trams. However, the bestuc:gei, aiand
strategy is not clear without a very detailed assessment. 'Ehcx:; eworecina_ .
operational advantages in servicing the National Tennis Centre p

gle track operation on a busy (2-way) line has the potential to introduce delays
during peak hours but could be managed.

— e emraae
————ma_sa s




Note that other aﬁangemenu are ; .| ALTERNATIVE OPERATIONAL
possible, including through running J

with other lines. : = - | STRATEGIES ...
' FIGURE {

Loda'&;-yly Connell 1
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ROAD TRAFFIC EFFECTS

The notes below outlin
c i e the direct effect . .
be some indirect ect on road traffic operations. T wi
ect effects due to passenger transfers and tra?f ic divl;:'sionhs.ere i

Clarendon Street Roundabout

A direct connection would introduce one more crossing of the circulating road-

way, although the total numb i
T same?r of trams passing through the roundabout

This would have little effect on traffic capaci i

1 pacity (i.e. peak period delay). It would
merely delay a different stream of traffic. There may b: a capacity);:roblcm if
significantly more trams used the intersection such as may occur if trams east
of Clarendon Street were to terminate just west of Clarendon Street.

Kingsway Low Level Bridges

The introduction of an at grade crossing just north of the proposed extension
of Whiteman Street would reduce traffic capacity across the low level bridges.
The degree to which this is significant depends the amount of time which
traffic would be stopped. The table below gives indicative figures for different
assumptions of LRT service frequency and the amount of time taken by each

tram.

TABLE ': RED SIGNAL TIME PER HOUR (SECONDS)
Red Time Per Tram

15s 20s

150 200
360

were to run at the same frequency as on the
i hour) and each were to take 20
nts 360 seconds per hour or 10%

“stic assumptions would give a figure of
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i i i ither case it is unlike]
t during the peak lost to rogd traffic. _ln eit Y thay
?Zi';(;{mlc:};n woulgd rcpxl,’escnt a capacity constraint on the road network.

The most immediate operational effects are outlined below.

) A queue back will occur across Lower Kings Bridge (east) when 2
platoon of traffic reaches the crossing just after a tram switches the
signal to red. This is unlikely to be a significant problem.

(ii) A queue back will occur of traffic turnin_g left from Whiter_nan
Street into the Kings Bridge low level Bridge (west). There is
approximately 80m storage space to the Clarendon Stree} rounda-
bout which is equivalent to a queue length of 13 cars. This is a
potential problem as this queue may interfere with the operation of
the roundabout however there are ways to minimise this effect.

(iii) A queue back will occur of traffic turning right from Whiteman
Street to the Lower Kings Bridge (west). This movement presently
hasa 50m turning slot which is enough for about 8 cars. Thisisa
potential problem but would probably not be significant.

Queensbridge Square

As discussed in later sections of this report there are a variety of ways in which
a direct LRT link could be accommodated in this vicinity. They involve a
trade-off between:

capital cost,

road height clearance,
traffic capacity and
LRT operations.

As a first cut we have adopted the view that an alternative design would have
the same traffic performance as the alternative presently proposed. The

trade-off was assumed to be be towards a higher capital cost rather than a
reduction in traffic service.

Batman Avenue

The proposed closure of Swanston Street will reduce traffic volumes through
the intersection of Batman Avenue and Swanston Street.

However an additional traffic signal control would be required at the point

where the LRT track would join Batman Avenue a few hundred metres or so

east of Swanston Street. This would have little effect on westbound traffic but
would cause occasional small delays to east bound road traffic.

Loder & Bayly 2 e
Connell Wagner
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F e 21.
ROUTE DESCRIPTIO

| , l N INCLUDING COMMENTARY ON EXISTING
i) Batman Avenue to Flinders Street Station

There are two options for this section of the route:

(a) a rapid turn southwards from the casf end of Flinders Street

Station through the PTC ) o §
R . and on to Bagnan Avcnu:x,:_ar _Park adjacent to the Metrol building

(®) %%ontmuanon eastwards from Flinders Street Station following -
: C tracks past Metrol and the electrical workshops/crew change
acilities and then turn south through car park facilities to join
Batman Avenue. A sub-option is to continue further eastward in
the PTC sidings, past the State Swimming Centre and then turn
south to Batman Avenue. .

- Each of these options involves relocation of some PTC assets as'well as
negotiations with PTC unions regarding replacement of car parking
-spaces taken for the SPTL easement. ' =

The first and' rreferred .option involves replacement of 26 car parking
spaces and relocation of a high voltage underground power cable and
. major signalling and communication cables. :

The second option involves at least 30 car parking spaces plus expensive
- modifications of PTC heavy rail trackwork including points and crossings

as well as overhead traction power equipment.

The junction of the SPTL with Batman Avenue will need careful design
: to manage the traffic and pedestrian interfaces. A pair of LRT tracks
. can be accommodated in this easement, but if constraints in the Station
- ] area so dictate, the SPTL will emerge from Flinders Street Station as a
sing’le track and then transition to two tracks in the Metrol Carpark
be '

re joining the Batman Avenue LRV route.

work to join 10 two tracks will be constructed in Batman

'.{l\lr:nau: in the straight road alignment adjacent the Metrol building

o — Centre. .

od 1 : SPTL passes along the south side of the -.
ot ttl;1/ 13. Thi locatio:gi clashes with both the
: -ial development plans for the west end of the station
nd with PTC Pans to retain the Platform face 13 for
trains, nndp handling defective and out of sequence
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Development Plans

o

" - and stairs.

_ attractive recreation area. -

_ the rear of this report to

There is a binding agreement between the PTC and Flinders
Festival Market Place Pty Ltd based upon an agreed developmen;
concept for Flinders Street station and this also ties into the
approved planning permit.- Some physical works ha"vc been
carried out, but the developer has been granted an "extension of

time" until 31 July 1991 to modify his financing arrangements.

It is understood that the Developer has asked for a further
nextension of time" beyond 31 July 1991 and this may defer the
current programme wi‘;ich anticipates that construction work will
recommence in late 1991 and continue for three years to
December 1994. e : :

The development concept has minimal effect on train operations
at platform level. The activity centres are on two levels above
latform level with access by lift, stairs and escalators at several
ocations from Flinders and Swanston streets. In addition, the
upper floors extend southwards to the centreline of the existing
track adjacent Platform 11 with four large feature towers on this
building line for column support and to house toilets, shops, lifts

Between the towers, at platform level, it is proposed to locate an
entertainment amphitheatre, the "Sports Bar" and a "Grand Stair”
(including a water feature) which leads people from the river front
into the Festival Market. This river front promenade and jetty
area for ferries is fundamental to the development concept in
providing another mode of travel to the market as well as an

The PTC is unable to release a plan of the Developer's current
proposal, but a copy of a 51oster igure 6) has been included at .
ustrate the concept.

The promenade width between the towers and the river front is
about 10 metres and it is within this width that the light rail tracks
could be located. It is evident that a double track or single track
LRV route in this location will jeopardise the promenade concep! |
as presently proposed and a major revision of the design of the
river front access and recreation facilities would be necessary t0
suit the reduced width. It is outside the scope of this Report to
judge the impact of such a revised concept on the operations of
the Festival Market, but the Develt:ser may be able to justify 2

loss of opportunity claim which d Dk the
proposed light r;ag link. oty destroy the viablity of th¢

2

l
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23.

PTC Plans

o At the east end
13 and the south abutment

S s could be accom in thi i
was to rev - : nmodated in this area if the PTC
Platform 11 ? llt: t::,“‘ operations to obviate the need to terminate trains at
: IS situation, the width of Platform 12/13 would be

reduced to serve only P| i
Sreeadhib the);) lat?'zfl?rlr-xr.n 12, leaving space for two LRT tracks on

) Indications that the Platfo

A il rm 13 track is surplus to requirements have

The Festival Market Developer has negotiated an agreement to use

this track for construction access but i i i
only in occupations (nights
and weekends). 2 . o

£ The PTC investigated a proposal in the early 1980s to extend the
Batman Avenue tram route into Platform 13, based on the assump-
tion that the Jolimont train maintenance deport and stabling were
to be decentralised. As this programme has been deferred, the
track to Platform 13 was not released.

The current requirements for the track into Platform 13 were clarified with the
senior operations and marketing personnel at the PTC (R Razga, A Walker
and W Uren). The log of train movements kept at Metrol by the PTC shows
that, on average, 15 trains per day terminate at Platform 13. Three of these
trains are timetabled to terminate at Platform 13; the balance is made up of
trains moving in and out of workshops, trains which have been stabled
incorrectly in the yards, or which have been transposed due to defective
features, accidents, etc. If these train movements are to be as:c.omn.xodatcd
somewhere else in the congested Flinders Street petwork, it is inevitable that
“dead running” and delays to in-service trains will occur. It is also notable that
the Platform 13 track is currently used with the Caulfield Group of lines which
is experiencing growth (Dandenong/Pakenham corridor). It may be possible to
"~ ameliorate much of this disruption by timetabling more trains through the
~ underground loop. Furthermore, it is doubtful that train depot servicing will be
 com y removed from the Jolimont yards in the foreseeable future. Further
Y X gﬁpn on revised operating procedures to remove the need for Platform

13 will be required.

o ~ ThePTC,on currento erations practice, can quantify the costs of
to ::;ervice tra?ns and the cost of “dead running” and thus
' the reasons for retaining the Platform 13 track. Those

0 d against any benefits of dual track LRV
Bgzi:n::fhegsubject of further negotiation and inves-

o
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(iii)

o Kitis no%ossiﬁle to negotiate the release of Platform face 13

with the PTC, then it is possible to include a single LRT track
adjacent a relocated PTC heavy rail track. This would be
accomplished by demolishing a portion of the width of Platfor,
12/13. The PTC has not agreed to this concept but by inspectigp
the remaining, say, 50% width of the platform should be sufficie,
for the infrequent service envisaged for trains using platform face
12 and 13. :

Similarly, it appears feasible to modify the existing stairwa
leading to the concourse from this platform and retain sufficient
capacity. Main bridge beams will not have to be altered, but.
concourse supports will need adjustment, and an office/contro]
room near the stairway must be demolished.

o Heritage controls on these alterations to Platform 13 have been
investigated by reading the "Flinders Street Station" file held by
the Historic Buildings Council. The file records the Council’s
view that the July 1988 Concept Statement prepared by the PTC
in relation to "refurbishment of platform areas......." "..1s
considered reasonable". This statement allows for removal of
platform canopies and recommends possible reuse of original
trusses and columns. . Accordingly, it appears feasible to modify
Platform 13 as outlined above within the accepted guidelines.

Yarra Bridge

The brid‘ie consists of hollow iron piers filled with concrete which
support the steel plate girders and crossgirders. The piers are set parallel
to river flow in groups of three. The five spans of the bridge; each of

-about 40 metres, are supported by riveted iron arches between the piers.

_ Superstructure

The existing bridge has been the Subject of a number of investigations
and reports within the PTC as to its structural adequacy. The most
recent, in 1981 confirms that the main beams are basically sound, that

crossbeams are in need of substantial repair and that the decking is
-unserviceable. .

This assessment has been confirmed as far as is possible in a brief
inspection conducted during this prefeasibili study, and certain other
rectification works have been identified. In .rzon, all metalwork must
protected from corrosion, the main bearings cleaned and restored, the

upper flanges of cross beams replaced, and a new concrete deck
constructed. '

2038-report-us




- inspected by binocularg and it way o1 during this

. ere was no Signiﬁcam vk W above th i
: rust pi '€ the waterline
L . considerable amount of v'veeg gtrtg’&ha" at the waterline there was a

Toject proceed further, an
€O the apparent robust nature of th

- The original design computations for the bri . i
1 ridge are not available, but
fubseqm;nt asse§sments.gy bridge engineers rgted its capacity at E13
ocomotive loading. This loading has been converted to current design
garame}ers and 1S approximately equivalent to the loading requirements ;
or the "Comeng articulated tramegl_RV concept). Observed heavy : f
freight trains on the bridge in the past decade would have been subject to !
~ speed restrictions and special rolling stock configurations were adopted
wE to minimise peak loadings. :

Although a detailed inspection of the bridge sub-structure and
superstructure has not been carried out, it is reasonable to conclude from
the assessment outlined above that the bridge can accept an LRV
service, provided restoration is carried out as described in this Report.

The bridge is classified by the National Trust and is on the Register of
the National Estate; however neither of these classifications places any
heritage control on the structure. The bridge was nominated for the
~ Register of Historic Buildings, but has not been registered. The PTC has
nsibility for the bridge as far as the south abutment and then
nsibility passes to the Victorian Government M?l].or Projects Unit.
I'L not proceed it will be the responsibility of these two

s to maintain or demolish the bridge and viaduct structures

attendant costs.

i each designed to carry two heavy
2 ",f,:;“ggr Se;’TLwill qsgenone of the structures

a pgdesn-ian and cycle access, or for flea

and restored superficially to match the SPTL



PSS FA R P

SOUTHERN PUBLIC TRANSPORT LINK FEASIBILITY STUDY

(iv)

0 Demolished completely.

The latter options are costly and serve no purpose other than aesthetcs,

The first option is constructive but is outside the scope of this Report,

It is understood that the Festival Market Developer intends to use the
bridge for construction vehicle access. For this pugposc, the Developer
will upgrade the existing bridge deck to cope with |

In this event there is scope for cost sharing so that the construction
upgrade can be used as part of the permanent restoration work needed
for the SPTL. The delay in the Festival Market project may jeopardise
the availability of this access. However, parallel delays in implementing
the south bank road works due to Government budget constraints may
retain the relativity between the projects and keep the-access option

-available.

Queensbridge Square
Existing Conditions .

0 In summary, the old Sandridge line bridge viaduct imposes a
significant restriction upon road and tram traffic because of
limited vertical and lateral clearance and tight turning radii.
However, restrictions exist elsewhere in the region to a lesser
extent with width restrictions at Queensbridge proper and vertical
clearances at the Flinders Street overpass. #roposals for
improvements to the road and tram general arrangement in the
area cease at the south side of Queensbridge. it

0 Instructural terms, whilst the main girders following preliminary
* assessment, are considered to be adequate, the cross and
deck would require reconstruction to a degree before being
subject to in-traffic loads (light-rail). :

0 The main girders of the Yarra River bridge are adjacent to the
Maffra Street skew bridge deck. These two spans are

approximately 18 metres each and are highly skewed at 60 degrees.

o The vertical road elearance of 3.6 metres is quite limiting. A :
vaulted masonry abutment lies between Ma&ra and Queensbridge

Streets. Over Queensbridge is a three span bridge deck at a skew
angle of 45 degrees and average span of 15 metres. The vertical
road clearance varies between 3.7 and 3.9 metres. To the west of
Queensbridge Street is a small masonry abutment followed by 2
four span square deck bridge, each of span approximately 13
metres and vertical road clearance of 3.8 metres.

esired vehicle loads,

%,
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o The issue of vertica]
> road clear, ' i
A regional i ance must b
thglFlindre(;:ds ;yesgm.s Aside from the old S:;fi?dgle ﬁ?r?et mglfxct?,e
restriction of 3.3 " Spencer Street viaduct imposes a height
existing bridge.stlt':ctm:n scl:res.d{myproposed <o o
gﬁ’e at least 4.0 metren . aﬁ}il include a clearance adjustment to

: ocations and possible 4.
ould a new bridge structure be considcre%oinlth: evzc::eot;ﬁ;e

old bridge being demolished
, then a cl : :
should be adopted depending upon the exact location "

‘ : Proposals to Accommodate SPTL

0 For the purpose of this stu i il ali :
omt derelg,pas - study, two light rail allgpments have been

8 Retain existing spans and abutment as much as possible.
Epstmg structure demolished to suit new road system.

0 These options are considered as being two basic scenarios typical ;
ofa ras.rﬁe of minor variants and should not be considered as fixed ‘

_ proposals. -

o The first option considers an upgrading of the road system but !
within the confines of the existing spans and structures which are
retained as much as possible. The light rail alignment utilises the
northern pair of bridges so as to permit easing of road turning
movements. A

N

o That portion of the existing structure not utilised could be
*.demolished. The existing ?ans would be structurally upgraded
" with new deck and repaired cross beams and the substructure
- . . would be adjusted so as to give a minimum clearance of 4.0
el " metres. (Refer to Figure 751

INTR grading of the road system would allow southbound traffic
+ .g: t‘;gms to utilise the thr:zs central spans. Northbound traffic
would be carried on a new carriageway just to the west of the
three central spans. The existing deck over Queensbridge and
Maffra Streets would be upgraded, together with lifting of the
T ent seats to increase clearance to 4.0 metres. To allow for
 the new northbound lanes, a new clear span bridge would be
. ugged, together with new abutments.
f - the Victorian Government Major
l proposals for road upgrade in the region
sals consist of a number of works
ages of planning and/or
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. Road, Stage 1 west of Cla:er;don Street
8 e g_ Under construction

'Museum Road (Whjtémqn Street) to the east of Clarendoy -
b) Street including intersection with Queensbridge Street up
to the south of the old railway viaduct. ;
; -~ -Tender documentation complete

eensbridge Square, Queensbridge Street and Maffra
9 (S)tlrleet intersgectign works, includes demolition of old
railway structures. Pt P e
- Preliminary investigation only

o A new light rail alignment would pass Just to the north of the
Maffra Street intersection so as to minimise the length of bridge
. structure. (Refer Figure 8.) - ;

0 The form of superstructure could be either standard Prewst
concrete beam with in situ deck or open steel truss of older
influence but with modern styling. The concrete option would
possibly be cheaper than steel but suffers from increased structure .
depth and hence approach earthworks and aesthetically could be
displeasing. 1

o Having passed over Queensbridge Street, the track returns to the
existing grade close to the proposed Museum Road-Queensbridge
intersection. - : .

0 A tram stop would be located close to this intersection to permit
route and modal interchange. The exact location of the tram stop
depends upon the route selected to cross over Queensbridge
Street. For Option (a) retaining existing structures, the tram stop
would be located on the western approach to the intersection,
owing to the approach grades from the bridge structure. Because
the approach grades for Option (b) start further to the north, the
location of the tram stop is closer to the intersection. . '

Queensbridge to Clarendon Street

Between Queensbridge and Kingsway the proposed light rail closels
follows the 'proposedgMuscum Road )t"or al?ou? 170 megtlrie;: e

At Kingsway the aligupent must take into account several factors which
include the existing bridge pier locations, an MMBW drain and pumping
station and the at-grade crossing of the Kingsway on and off ramps. '

The net result is that the light rail ali ent' deviat e north awa
from the Museum Road such that it gssmes clos;’l ;)eti:ootl?ier:i(l’way J

glignmem. A tram-stop should be located at Kingsway.

Loder & Bayly
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. 29.
R ——

From Kingsway 10 Clarendon Street, the alignment of this 90 metre
section of track 1s§;r edicated by the road alignment at both Kin sway and
at the Clarendon Street roundabout intersection with Museum ﬁoa -
Along this section the SPTL encroaches onto roperty recently cleared
by the VGMPU for realization into residential and commercial
properties. ‘The sale of this land is imminent and prompt action will be

needed if a route for the SPTL is to be reserved.
The light rail géometry at the Froposed- roundabout must accommodate
three lines entering and leavi

eaving the intersection. Some -
modification to the roundabout details would be required to give
acceptable geometric standards but it is not appropriate to detail these at
this stage. , A




sou'nl}:lN PUBLICTRANSPORT
LINK FEASIRIL Ty
STUDY

g

OPTIONAL STRATEGIES TO EQy
| "EQUATE cosT anp p
: EMAND

Given the significant cost impact assqcj :
: Clated with
ting an easement f +€d with some < .
cbf{:?kctg Development, ?tri;h ;rﬁdem.t%a’exncul_aﬂy the intgffgn‘gv(:iké l:;lveo}:"’:s% u:ld
for a reduced light rail service, . * - amine options which reduce these co:ts

The options available are:

Through-Route Option

If the Festival Market Project does not proceed, it is possi ide :

_single hght rail track from Batman Avegue to Flinde?so g?rz}; tS(:al)t;g;l g:s?
expanding to a double track and interchange platform at the western end of the
station. e double tracks can then continue over a restored Yarra bridge and
viaducts on the South Bank, and proceed in a redefined easement to the north of

. the new Museum Road and connect to the existing light rail alignment in the
roundabout recently constructed at Clarendon Street. 1

Pending negotiations with the PTC regarding Platform 13 at Flinders Street
Station, it is possible to provide a double track for the LRT throughout.

Flinders Street Terminus Option

If the Festival Market proceeds, then it is feasible to provide a light rail route
from Clarendon Streetp 10 the Yarra bridge as described above but mttlllx aexistin
terminus at the west end of Flinders Street Station Platformuillhinear gram . g
Elizabeth Street subway, and clear of the Festival Market b g ng: axi, in “;,)o;ﬂd
A new platform/stop plus a ramp extension to the Elizabeth Street subway

be provided. :
Option for Terminus in Existing Flinders Street Station . :
for the light rail can

rminus 1 el
If the Festival Market dqc:i:mp atform ge\:r‘it?:‘xenini alteration to existing
be provided using the existing :
facﬁities.

e Option
Flinders Street Terminus Plus Batman Avenll .

tis possible 10

lﬁ!;ihc event that the gﬁ:vaa:ob:%mgc:: :‘;’{&e‘:{?ﬁ of Flinders Street

Smﬁg:?s%he;:gggg above, and 10 ﬁo ﬁgtll? Carpark travel passengers

- Batman Avenue tram route ﬁrgilag(form 3. Ag,yo‘hu;ﬁ'iﬁh' jval Markst of
Sy s 1o i

* along Platform im'

2038-report-¥




Scope of Works

The following schedule sy
easement:

mmarises quired
| t?xc wo;ks Tequired to create the SPTL

Item Description

1.

10.

1L

1
13.
14.

Revise Clarendon Street roundabout for LRV tracks.

Prepare easement adj
MMBW drain and pr

Tovisio
residential and WMeraﬂnpggém?pe buffer

acent Museum Road including spannmg of existing
zone adjacent

.Eanhworks embankment leadmg to Queensbridge Square Viaduct.

Restore existing Queensbridge S
required to suit the M.P.U. r%)ad (ll:ll;rleanduct Sl b i i

Restore Yarra Bridge: -
Demolition
Protective treatment of metalwork

Repairs to cross beams and bearings
New deck

Deal with unused half of bridge

Credit for demolition and/or maintenance cost of bridges requu'ed if
SPTL does not take over responsibility for the bridges.

Demolition platform 13 and extension.

Modifications of Platform 13, Sta.lI'S, concourse, control room, PIDS, and
communications facilities. -

.Relocate PTC trackwork, overhcad and signals to Platform 13.

les in Metrol car
und HV cables an and signalling cab
g:rlfﬁg ;%(;egr%rt:bmhnent south of Platform 1l

Avenue tram terminus and road restoration.

Demolition of Batman
Clarendon Street to Batman Avenue

Clarendon Street to Batman Avenue.
Flinders Street Station and

LRV track and drainage
LRV traction power system

LRV Signalling Cm“m1s
Batman Avenue.

at (:]arendon Street,

cial stop is
road restoratio on and lan¢sEy f o) No %kct P"’"“‘ls
Tram Setg!;ts- the west end of Pla:fg% indudu

ek s SPIL terminus i

Elizabeth Street subway-

2038-report-i
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optional strategies outlined in the previous section of this Report.

. Cost Comparison Summary -
’ WITH WITHOUT
OPTIONAL STRATEGIES FESTIVAL MARKET | FESTIVAL MARKET _
1 PLUS . PLUS
VIADUCT 5 VIADUCT
CHANGES "CHANGES|
THROUGH-ROUTE BATMAN AVENUE TO | - . $14M $15.5M
CLARENDON STREET : ‘ .
FLINDERS STREET TERMINUS © | $oM 510.5_!4 o
FLINDERS STREET TERMINUS 3 : s 8M | $9.5M
FLINDERS STREET TERMINUS PLUS $14M $15.5M : i
BATMAN AVENUE TRAM EXTENSION

SOUTHERN PUBLIC TRANSPORT LINK FEASIBILITY STUDY

Indicative costs at June 1991 prices for these works items have been estimateq
excluding the consequential costs associated with:

 Cost Estimate i

0 Land acquisition at South Bank .
o - Redesign and loss of opportunity costs at Flinders Street Station
0 Road Upgrade at Queensbridge Square (MPU funded)

In the event that the viaduct bridge at Queensbridge Square is reconstructed 1,
suit the Government’s proposed road ahtgnment in this area, an additional §1 5
Million would be added to the estimate for the Clarendon Street to Flinders
Street station section of the route. R

For the purposes of comparison the estimates have been groupéd into the
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APPENDIX A

THE PASSENGER INTERVIEW PILOT SURVEY

Purpose of the Survey

There were four reasons for undertaking this survey
) To update the information collected in the PTC 1987 sur

transport passengers undertaken b VEREpRof. public
Vice toalightasilaeion efore the conversion of the train ser-

i) To cf:llmz:te the proportion of light rail, tram and bus passengers, who
would value a direct connection to Flinders Street and to ascertain the

nature of the penef it (c.g. one less mode change, less walking, preferable
train connection).

iii) To e:stimate the proportion of light rail passengers who would be incon-
venienced by a direct connection to Flinders Street and to ascertain the

nature of the inconvenience (e.g. one more mode change, more walk-
ing, less preferable train connection).

(iv) To test the interview technique and wording of questions.
Location of Interview Points

For the convenience of passengers and for the ease of interviewing we chose to

v . 1 e
interview passengers waiting for their service to arnfvc. ;‘:1: ael::;:;attﬁ:;s‘;?;
to conduct on board surveys 0T to conduct surveys of pa g

alighting from their vehicle.

Port Melbourne,

e vices in the c
A close examination of the existing transport sery’ ave quite dif-

g h
South Melbourne and St- Kilda areas slé)xlsj that different areas
ferent services to different parts of the ¢

: . The shaded areas
Figure 2 shows these differences in diagrammﬂlcal form. The

ivi into three groups:
can be divided into l gh = i ders Street. €& The east end of
(A)  Those which only B2

Fitzroy Street, St Kilda. -
y h only have 2 service to the Bourke Street/Coll
B which on : hy
= ::r‘:sgf the CAD e-g- Middle Par | s e .ﬁdﬁ:’ t:;:le
i ice of service = ; Melbourne
® -ll;:::le: “g‘tl: ; hﬁeé;l:l};:s Smﬂ(ﬁr 201,203) runs along Flinders Stree
~ bus
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n its route through to Bulleen and the LRT rl6ms along Bourke Street
gn its route to the Exhibition Buildings (No. 96).

isting ‘Fli ices’ category which
i the existing ‘Flinders Street services ca
iv::hrxfiizgtﬁftha}ﬁcn eCity Busg(No. 201, 203), (tih; S%u:;gelsl:::;n; ;—:;n (§§°i ; 1
i h trams (No. 10, 12), and the 1 15,
?é)ag: nsc:t I;:-Ldvai:::;actly the same service to the CAD and they dl(c)i not service
the Flinders Street railway station platforms asa LRT service would.

rvices from Port Melbourne a_nd St. K_llda were to terminate at the
gl:x?;:;fgt::et railway station then the choices available to ;;(aisis:ngers from
various parts of Port Melbourne, South Melbgurne, and.St. a vyould
change. Some areas would have a greater choice of services e.g. Middle Park
residents would have both a Bourke Street destination and a Flinders Street des-
tinations, while others would have less choice e.g. Bay Street Port Melbourne
passengers would be captive to Flinders Street.

For the sake of simplicity, in undertaking the passenger survey, we havg
assumed that all the LRT services from Port Melbourne and from St. KllQa.
would terminate at Flinders Street. As discussed previously, the practlc?lltles
of tram operation may mean that not all services would necessary terminate at
Flinders Street even if the physical connection were provided.

Time of Day

The uneven mix of employment and residential uses across the Study Area
means that the time that passenger interviews take place will influence the
results. Asa general rule the residential areas produce outbound movements to
employment destinations in the morning peak, with the reverse happening for
employment areas. The Port Melbourne area has a net inflow of passengers
during the morning peak — from residential areas throughout the metropoli-
tan region. These passengers are therefore likely to involve a train for part of
the journey and thus prefer a Flinders Street connection. On the other hand,
trips from the residential areas during the morning peak could be expected to

be more localised because of the large number of job iallv in th
City area. These outbound morningg P Jobs nearby, especially in the

expected not to use a train later in their trip and thus
prefer a direct connection to Flinders Street Station.

~ Induced Passengers

f a new LRT service direct to Flinders Street station would:

people from B%im'mlic transport modes e.g. bus, tram;

s or ‘people - who would not be making the
i srethw i1y Yl
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PILOT QUESTIONNA R

pate [ 1 Time S A
Interview Location e
Serial No.
Good Morning/Afternoon. —

Qi.  Willyoube using a train later on this trip?. Yes O (gow0o2
4 No (goto QS5)
Q2.  Where will you get onto the train?

O Flinders Street Station (
O otherwise go to Q4)

Spencer Street Station (go to Q4
O  Other - Fren g

8010 Q3 if waiting for vehicle not passing Flinders Street

Q3. How will you get to Flinders Street Station from this tram?

0 wak : :
Another tram
Other
Q4. Where will you get off the train? (station)

Q5.  Could you show me on this map your destination on this trip?

S ] : (Code number from map)

\ O
Q6. Whgt is the purpose of your trip? 5 wol;::o l
A Y rmsiaty otsis

« waiting for the LRT only)
7.  (For passengers waiting for the | ‘
Q the trip you are undertaking now, would you have preferred this tram (L::.T)
f::l&‘!: te:-pmyinated at Flinders Street Railway Station, or its present route, or

doesn’t matter?

O  Flinders Street Station
O PresentRoute
O Doesn’t matter

Why?

END INTERVIEW. “Thank you for your co-operation’ .

uld you have used the tram rm_ming on
undertaking t::‘:,thwlz tral{l (or bus) if the tram running on
(LRT) rather inate at Flinders Street Railway Station.

3 ,7,,,.'[)wcrewterm
mwmr

» “Thank you for your co-operation’
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iii) divert some people from the LRT service to bus and tram because it no
longer served their destinations; and

iv) divert some people from the LRT to cars or stop them making the trip
at all.

he substitution of the train service with LRT showed that there was signifi-
Zant s;node switching ie. from the Fitzroy Street and Middle Park trams to LRT
and from the Port Melbourne train to the Port Melbourne bus. In broad terms
these changes were in the order of 10% to 15% of the total number of
passengers carried by LRT. That is, about 85% to 90% of train passengers
stuck with the LRT service and merely benefited, or were inconvenienced by
the City end change.

Therefore, it is appropriate that the bulk of the survey effort should be concen-
trated on existing LRT passengers rather than casting a wider net in the hope

of identifying people who may divert to a direct service to Flinders Street rail-
way station.

The most likely group to be attracted to a new direct LRT connection to
Flinders Street railway station are Garden City bus passengers who travel to the

Port Melbourne and South Melbourne areas to work. Some of these people
were interviewed in the pilot survey.

A total of 93 passengers were interviewed.

TABLE Al: INTERVIEWS OF INWARD BOUND PASSENGERS

The figures indicate the number of interviews completed in the pilot survey on
Wednesday 26th June 1991.

Location AM peak PM peak
Middle Park Light Rail Stop 62 —
Montague Light Rail Stop — 23
Bay Street Bus — 8

The Interview Form

The wording of the interview form was satisfacto i
f 1 ry and was readily under-
stood by interviewees. However minor changes to the wording of éuestion 8
u'i’;llsd successfully. The open ended second part of Questions 7 and

' be restricted to a ‘tick-the-box’ type format due to the lim-

°T's given to this question in the pilot survey.



during the ti
present. At Montague, mo he time when the i
interview. gue, most of the time was spent

General Comments

R
C requency. Several suggested that thi
was because the LRT service got caught up in the congested CAgl%estriets (?.tefhls

Bourke Street) and were forced to run lat
: d e. The est i
from St. Kilda which would terminate at Spence); ss‘i%get. P e

The interview was deliberately structured to obtained factual information
about the trip and the subjective opinions about the option of terminating the
!.RT service at Flinders Street Station for the trip the passenger was undertak-
ing. There were occasional inconsistencies between the two e.g. a passenger
destined for Bourke Street (Q5) said that he would have preferred the LRT to
terminate at Flinders Street Railway Station (Q7). Some of these passengers
who gave seemingly inconsistent replies were carefully quizzed when these
inconsistencies were pointed out. It was clear that they generally understood
the questions. We have left their answers intact.

Many of the passengers interviewed at the Montague LRT stop were returning
home from the Montague Special School.

Destinations of Trips

inati i iewed. Asexpected a
the destinations of the passengers interviewe :

-li;al’ble ﬁi sg:t‘;’:n of the Middle Park boan_-dmg passengers were destined for the
CAglgp—- genmuy to work. Many of their destinations were along the present

LRT route.

, ding .

As expected passengers bosr <us Marsh, Craigieburn and Frankston.

 Almost ol de;tinoseauonslml: ‘t:'lgcxilllns%t?:lﬁmn destinations transferred to a train. The
;nl x:;’:p W‘;g one ;”“ nger who 10613 trtrhn ttogzlﬁgeMWehla?lu:;%iced it.

only exception he suburbs according to the tr

Therefo! ‘“groupedt €

at the Montague LRT stop had a very wide
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TABLE A2: DESTINATIONS OF PASSENGERS BOARDING INWARD
BOUND PUBLIC TRANSPORT

Destination
See Figure 3

Boarding Location

Middle Park
LRT Stop

Montague
LRT Stop

—_—

Bay Street
Bus Montague

—~w| |

—
bbb =N

|——I

|

bt | Uy tlil

21 St. Kilda Rd
23 Southbank

24 P.M. and Sth Melb.
25 Bayside Suburbs.

26 S and SE Suburbs.
27 Eastern Suburbs.

28 Nth and West Suburbs.
29 World Trade Centre

TOTAL

b I e PO L

\m\lu.—llh-llIII;.IIIIIIIIIIIlll
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Boarding Station for Panengers Transferj
rin

g to the Traj
Table A3 shows that the ma; rity of e

transfer to a train later in thejr trip. Middle Par Passengers did not intend to

Montague did. owever the majority of passengers at
TABLE A3: PROPORTION OF P,
'ASS
TRANSFER TO TRAINENGERS INTENDING TO
Boarding Location at Interview
' Transfer to Middle Park | Montague | Ba
: Street
! Train? LRT Stop LRT Stg:p Bu’s, Montague
. Yes 7 19 3
No 55 4 5
TOTAL 62 23 8

.f

Table A4 shows the stations at which these waiting passengers intended to
board trains. Spencer Street was the most common boarding point — espe-
cially for passengers interviewed at the Montague LRT stop.

TABLE A4: INTENDED BOARDING STATION FOR PASSENGERS
TRANSFERING TO THE TRAIN

9%
‘ Boarding Location
| | i Montague Bay Street
1 lsmﬁgfd | (it ylllgl'dlsets: It LE'? Stg:p Bus Montague

) 1 3
Flinders St Station i + -
| Spencer St Station pl e i
Other 1 st =
| 7 19 3

e . Flinders Street from a service which
' passengers who intended toi;l;:';s{f:;tal:er :;uestion was asked (Q3). Tabl‘c;’h
ot pass Flinders Street stat interesting to note that the LRT passengerh o
ises t crr.esulu- " I:et railway station by tram u;tended to use the
 Flinders SBt:urke Street instead of the Flinders Street ser-
d No. '-g;fmm Spencer Street.

—
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STREET STATION FROM
. ACCESS MODE TO FLINDERS
TABLE AS: A VICES WHICH DID NOT CONNECT

B
Boarding Location

Middle Park Montague
Ao Ml LRT Stop LRT Stop
Walk -T .—1
Another tram
Other — =£
No reply 9 ——
TOTAL 3 1

Preferred City Terminal of LRT Service

Table A6 shows that most LRT passengers interviewed prefer the present route
of the LRT for the trip that they were making when interviewed.

TABLE A6: PREFERED CITY ROUTE FOR THE INTENDED TRIP

Boarding Location
City End of LRT Route Middle Park Montague
LRT Stop LRT Stop
Flinders Street Station 9 2
Present Route 38 11
Doesn’t Matter 15 10
TOTAL 62 23
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Diversion of Bay Street Bus Passengers to LRT

Table A7 shows that most b ) :
have continued to use the b:: passengers interviewed

< ed (of the tiny sample) would
BUI6f thereason is that .y s::veu if the LRT terminated at Flinders Street.

stop came from the residential et passengers who arrived at this bus

a 1 1 . .
the bus route to the LRT route. rea to the south which is on the opposite side of

TABLE A7: POTENTIAL DIVERSION FR
(NO. 201,203) OM THE BAY STREET BUS

Responses from passengers boarding City bound buses from the
Montague Street bus stop during the afternoon.

Would have used LRT
Stayed with bus
Don’t know

| No answer

u-lo\;—-

TOTAL

Significance of the Results from the Pilot Survey

Although the sample size of the Pilot survey was small, a2 number of tentative
conclusions could be drawn.

n b n | ing the after-
[§)) The passeng ing the Port Melbourne LRT during the a
¢ nooen peak h:\rr: q?:iltred éit%'etrent travel patterns than those boarding the

LRT service at the Middle Park stop during the morning.

inal at
resent LRT route than a terminal

More passengers Pr.ef;"-;%:hheigh proportion of passengers \ytl;‘o e::‘t;:r
e Stll;eet Seiﬁ:i? route or who would Eavle 9%?7"][;':"(31‘,&{'\:‘3)'& ?;‘hen':

ed the pr C ; m the . .
e E"en the mfornll:;l:t‘il:;:for this. One partial explanation

gustble £%0 ers could well be mhere:ntly conserva-
ansport # ¢ destinations of morning peak inbound

g the Bourke Street route.

tral
. Th
ot clll%:a‘:lh;:g:centrated alon
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APPENDIX B

TRAM PASSENGER §
AT THE ‘GLAssHoUs%RVEY OF A MAJOR EVENT

assessing the value of a direct link from B
Railway Station.

Procedure

Constraints on time meant that there were no major events taking place at the
National Tennis Centre in the ‘Entertainment Precinct’ during the time period
of the study. However some major events took place at the Melbourne Sports

and Entertainment Centre — The Glasshouse. The details of the event selected
for survey are given below.

Event: National Basketball Annual All Star Game
South All Stars versus North All Stars

Location: The Glasshouse

Date: Saturday 13th July 1991
Schedule Finish Time: 10.30pm

Official Attendance: 6,712 (300 people turned away)

Weather: Cool with drizzle
. i lled the area
i t a person contmqally patro
From 10.00pm on the mgh‘ti (;_fl lt:; eer?Snt reert, Railway Station an :} i'::::ft da":il:;;n "
hhav'n the’ﬁ:‘ °:’ifut'5 until 11.40pm at which time all sign
behaviour. This con! g
 at the Glasshouse has ceased.

i ds the
. King extended approxn:lately 600m towards
: |- 1““‘ “r p‘] t ROB ) , RS t nor-
A Gh:l":lus;ﬁd;;; f:: for the night — in addition to
jal tram (Vehicle NO- b
P ces. sk u assenger :
day ,,:mv altound 1o.2r(t)l|:x;1ftlgl|i:;§l: rspsl:reet e e night of
.t was closed just n©

antly in their mid to late teens.

2038-preport-ts
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SO

The following con

)
(i)

(iii)

@v)

the survey there were 9 people Wwaiting fo, a
Glasshouse tram stop. )

rises the results of a survey of all pedestriaps a
Table BI w00 rrived at Swanston Street from Batman Ay,
passengers w:?hzt all these people attended the basketbal] g,
pe;n ?:ﬁl?nes that this assumption is substantially correct.
Judge

At the conclusion of

: m at the
inbound tra nd iy
Nue, It ha:

me. Oy,

clusions can be drawn:

Most people arriving at Swanston Street walked northwards.

ignifi centages of people walked to the southbound trapy sto
isr:gsrugrﬁtl:np;:reet ofthc Flinders Street Railway Station. 4

inders Street Raj|
A total of 55 people from the event reached Flin way
Sta?i:n via Bz{’tman Avenue. Of these, 44 arrived by tram.

On the night of the survey one could conclude that a direct tram [ink to
Flinders Street Railway Station from Batman Avenue would be seen by
more tram passengers as an inconvenience than who would see it asa
benefit. This judgement depends on the value placed on being under
cover, the inconvenience of changing levels, and the ultimate destina-
tion of each tram passenger.

TABLE Bl: DESTINATIONS OF WESTBOUND PEDESTRIANS AND

TRAM PASSENGERS
Time: 10.40pm to 11.40
Sample: All = n

pedestrians arriving at Swanston Street from
Batman Avenue

Arrive on
Destination B:;l::lan g Q e o
oot
\ v R
Flinders Street
Railway Station 3 v :
Swanston Street (No
. rth
St.Kilda Road (South) B 109 o
54

TOTAL El

153 65 a

Loder & Bayly
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14 "‘Jug 9/
BASKETBALL

rving for;e: Norths Mike Mitchell

win him the dunk

val ¢
‘went to Adelauable player awarq
Mar

0 came into the game
8t the last minute to repja
team-mate Mar g

levelled the seri
at two all, y series

included a strangely subdued
Andrew Gaze whose illness late in
the week was reflected in his final
tally of 14 points.

with 39 points for North, followed by
Sydney’s Dwayne McClain (23) and
Newcastle veteran Al Green (18).
South 168 ‘(g’aws 31, Crawford 27, Grace
21, R

mSOllthern
All¥cStars
win by 14

By Michael Lovett

§ nment show-
League’s o0 onual AlLKSta"
mec—a-s;roduced night of :m:ec s
gem, high drama and o et
wd at the Glasshouse s P outh
m'rhe crowd of 6712 sav:“ o
Allw Stars overcome
All¥eStars 168-154. e, defence
As the scores indiard.
was almost a dirty :;‘ y
ints scored in the St %0 res -
lmOnly three players talN finest
double figures as th

THE National Basketball

14, Parkinson 13, Heal 10). North 154:

! McLain 23, Green 18, La Fleur
()fn:a:l‘l,:ns M? L:ogmns 13, Withers 10,
Moore 10).

The Injury ig
n
exgep:tdedalo pu:y0 ou:taageh:nl;
- t
ho sert haddwmw for Fisher,
shoot-oyt, s
aw}:; ."n 'I):: p:: "lr; —
hlghllghted b; 'dunkx
i y Mi:c:or:ltchens one-

of
€ most the gam

ide power forwarg
k Bradtke for South,
South's victo uth

‘The Victorians in the South team

Mitchell was the game high scorer

1, Reese Bolden 15, Uthoft 15, Gaze
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b & BACKGROUND DETAILS QF SURVEYS

TABLE 4- jcial - Survey No.of v
o oo gfzignce organ. intrvws U
(1) (2) ke, .

. YFL Sunday - 2.8.81 " 64,149 ORSP 314 MCG
Football - : -
VFL Sundéy 9.8.81 24,287 ORSP 374 MCG
Football P : Y
L 17.2.85 83,000 TTH 235 | Mo

ric ¢ L
'gﬁag;at{iﬁﬁng 8.9.85 58,449 L & B 489  mcg
VFL Grand Final 28.9.85 100,042 L & BNi - 1,432 MCG

: No.
Greyhound . ea A R 2
Meeting 19.10.84 . 2,900 - Qval
' . > g : No.2
ﬁii‘éi’ﬁ:“" 17.3.86 2,208 L &B - oval -
- 4.11.84 900 KP&A - No.l

Soccer i oo,
Julio Iglesias i
Com:e!:t:g 10.11.84 7,200 . KP&A = MSEC
Charlie Pride = ‘ =
Concert : 24.3.86 6,400 Las B~ " 20 MSEC

Notes: (1) . Official attendance. This does not nomaily
3 include officials, police, staff, caterers, TV
crews etc. . f A

(_2) ORSP= Office of Rese#rch and Sacial Policy,

Department of Community Welfare
Services. e -
TTM = Transport and Traffic Management Pty.

Ltd. for Ministry of Transport.

L&B = - Loder & Bayly Pty. Ltd. for Yarra Park
. Study (MCC) or this study

KP&A= Keith Pearson .& Associates for Tennis

Centre EES. =

‘Extract from

by Lod Flinders Park/Yarra Park Development Pla®’

er & Bayly and TTM Consulting May 1986 '

Loder & Bayly

Connell Wagner . : . W"‘
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Tupy

Parkeq Car ;
Car Car ot}!t Qt"hm:y Ca

. drop s
oL Sinday _ off Ren(3) g Perkeg
pootball - = B

594
VFL Sunday L
fFootball =5 - o - .
59% u'“ﬂ(s)
pay/Night : Tl ! -
Cricket " . 4V S Sv T ooy |
gunday Final 26% 8% % @ 6 15,800 6,
Final LR T ' 1100
eyho ® - . 9% &
Gr;ecingmd JERE R 1. 1]
Greyhound i 5 - Lo
Meeting - - 0 g
" Soccer - - e : - L7 L1290
Julio = 300(7)
Iglesias -, T u e N ol ki
' . E - .2,080(7)
Charlie .
Pride Concert 2% 2% 5% -85% 3% 4% 2.9 2.6 1,870

Table Foécnot:es

(1) Access mode can be defined as the last vehicle used before walking to the
event eg. a person driving to a suburban railway station would be categorised
as 'train'. Also, the mode of leaving the event sometimes is different from
the mode of arrival. s

(2) The symbol "-" indicates that this data was either not collected or not
' reported. : g : . _

(3) Quesuomu:e results

(4) direct observatians of car occupancy- rs these
ob;ervatims were of cars entering Yarra Park. For other even
observations were of cars entering
: 1!
(5) This is an estimate of the total number cfd::‘irf
people attending the event. It % streets. . .
Park.andt.boseinsurxomdim!” ) momcmaudsmbym
y : culated by multiplyind on, minus 5% to;' "
(6) These estimates were cal access mode B2 oy tnerefore

2 S 3 e of
chauffeuring, and dividing BY _carparking
Tittle low because they cait £ in the imedizt?

(7) These estimates were m”:tdondtpﬂ‘” on ehe e
event. Their mncyez'l FE .mmud :i &

the vicinity due t0
'éﬁ.x”‘m parks eg. Yarr?

- e ~ a be g
::§ pun::; at remote }oauml ! p.ulopm'l: e
e o om oFlinders POTELYATES Chping MAT 1 i
; u‘:iy ;.:der & Bayly and > 4 _ L
sospreport

Loder g Bayly
Conneyy Wagner
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