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1 ABSTRACT

Perm is a city of slightly under one million inhtits situated on the banks of the Kama Riverhe t
European part of Russia. Being the 4th largestigifgussia in its area and only 13th in terms giyation
Perm stretches for over 80 kilometres along therritargely due to the city’s linearly extended amb
structure a significant part of its population exgece serious commuting problems. Most of the temo
areas of the city are not well integrated into d¢entral part and suffer from poor connectivity and
accessibility. The latter is the feature sharednigny other cities and other post-Soviet statestheo
experience of Perm may also be instructive anduligebther cities.

When it comes to improving the connectivity betweéiferent areas of the city, metro railway is afahe
commonly used type of contemporary urban intereasti In 2004 the project “Urban Train” was launched
in Perm with an ambitious aspiration to become skefeton of the city transport system”. The newteou
was set up using the existing railway lines. It hastal length of 51 km and includes 22 stationdoth
sides of the Kama River. All other modes of tramgpoeamely buses, trams and trolleybuses, wereeto b
connected with this newly established route. Tloggot was funded by the regional budget.

Despite the fact that Urban train has obviousliethto become city’s principal mode it did providesi/eral
remote areas of the city with comparatively fasl annvenient way to get to the city centre. In years
2004-2008 the number of passengers was stableandrl min people annually but starting from 2009,
when several trains were removed from the timetabke number of passengers dropped significaniyyev
year reaching around 0,6 min in 2013. After that glnestion of the abolition of funding for the gdjwas
raised. The service is still in place but the goesof financing remains open. Nevertheless, thmpany
managing the project has plans of further infragtne investment.

The paper analyses the ten years’ experience af Redevelop its system of the urban train tryingeveal
the reasons for its modest performance and deiclittee passenger traffic. The authors show howJitan
Train fits within the city urban structure and exate the potential of the Urban Train to becomeasible
solution to the problem of connecting the peripheith the city centre. Furthermore, the paper tties
answer the question whether the proposed furthezldement of the project, including the formatidrtloe
transport hubs, is worth implementing in terms rafreasing efficiency and volume of passenger traffi
Finally, the authors make some general conclusionghe feasibility of projects of this type in thentext
characteristic of post-socialist cities in Russid heyond.

2 INTRODUCTION

Like many other Russian cities, Perm - a city aftgly under one million inhabitants in the Europegzart
of Russia - suffers from sprawl, inadequate trartggion system and consequent mobility problems.

Urban mobility is one of the most critical issues &ll post-socialist cities. Current mess is tbsuit of the
lack of effective planning and short-sighted andaordinated policies on land use and transportation
Starting from the 1960s many socialist cities addghe pattern of massive residential developmetitea
periphery of cities resulted in longer commutingtances (Becker et al, 2012). The problem was durth
exaggerated during the transition period charaxtdrby suburbanization of housing, retail, and jétighe
same time, the system of public transport was cetalyl devastated during the 1990s and was not tonge
able to cope with this growing demand (Engel, 200Vhile the socialist cities generally possessethlii
developed and efficient public transport netwottke transition period was characterised by the heavy
reliance on the private automobile and the fact phéolic transportation system was largely negketad
underfinanced.

The majority of public policies adopted during thensition period have been aimed at accommodd#tiag
growing number of automobiles at the expense oetmithing all other modes of transportation. Thuesim
of the public financing for improvements in thertsportation system has been directed to expantieg t
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vehicle carrying capacity of streets by adding neaffic lanes and building multi-level intersectgrwith

the main purpose of moving more cars faster. Suticips have achieved little but induce more autbiteo
use, thereby considerably aggravating the exidtimffjc and transport problems, and eroding thdityuaf
public space (Stanilov, 2007). The poor coordimatietween development plans and urban transpartatio
systems has led to chaotic and inefficient trgfitterns, which have generated bottlenecks in xistirey
street network.

In Russian cities these negative trends still peygbday (Vuchic, 2011). Dispersed urban structorgled
with an ill- conceived approach to transport plagncause serious mobility problems. The city ofnPer
shares the problems of other post-socialist citigs also has its own specific features aggravatiteg
situation.

3 CASE STUDY

Since the date of Perm's foundation in 1723 adtesent attached to a copper-smelting plant, tiene
and pattern of its urban growth was largely linddrban forms of linear character are the result of
settlement's development along either natural bawes or artificial boundaries such as transpamati
routes. In case of Perm the river set the direatfasievelopment and served as the city's structuiat

Today Perm stretches for over 80 kilometres altiegktama river. It is the 4th largest city in Rusisiats
area (almost 800 sg.km) being only 13th in termgagfulation. The area of the city is unreasonalgywith

low average density (Appenzeller and Gietema, 20h0jccordance with the recommendations of nationa
planning rules Perm with its current populationiddamccupy a built-up area of only 56 sq. km, tRisting
buildings occupy only about 118 sq. km - seven sifess than its current area (Generalnyi Plan Rermi
2010). This is the result of the city's extensivevgh during the Soviet period. A number of surrding
villages were included in the territory of Perm1i®20s and later in 1938. Such settlements as Zakams
Kuria, Gaiva, Levshino and others became the aitgt8 remote areas while the space between therthand
old centre remained vacant and often not exploitednsport links between them remained poor (inesom
cases one still has to pass through the city camtveder get from one remote area to another).
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Fig. 1: Distribution of population across the cifidapted from Generalnyi Plan Permi, 2010
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Spatial structure and urban form of the city gseafffects the operation of its transportation syst&he
following are the problems characteristic of thiéesi with the linear urban structure and the dispeiow-
density development:

* Increased length of transport communications;

* Increased level of transport dependency;

« Relatively low efficiency together with the highstaf public transport;
« Intense transport use leading to the negative emwiental impacts.

Thus, transportation problems shared by most pmsédést cities, in Perm are worsened by the its
historically formed linear shape. Largely due te ®erm’s linearly extended urban structure a Sicarit
part of its population experience serious commupngpblems. Such remote areas of the city as Zakamsk
Gaiva, Kuria, Levshino, Golovanovo and others aewell integrated into its central part and sufiem
poor connectivity and accessibility.

4 URBAN RAIL TRANSIT FOR PERM: A PANACEA?

When it comes to improving the connectivity betweéferent areas of the city, urban railway is ai¢he
commonly used types of contemporary urban intefoast

Starting from 1970s many cities around the worldehiatroduced different rail transit systems anel fost
popular one is Light Rail Transit (Topp, 1999). LRIbng with tramway and metro belongs to a raigra
family of transport modes providing fast and corigat service to large masses of people. Being h hig
capacity transport mode LRT at the same time requituch lower investment cost than undergroundametr
(Vuchic, 2002). Depending on the city's structung ats transportation system LRT may function as a
suburban feeder to metro or serve as the printi@asport mode. In any case rail modes of transgrerin
most cases superior to motor transport in termstability, speed, comfort and environmental impact
(Morozov, 2010).

In Russia there are no systems that fully comphthe concept of LRT in the conventional senseddie
seven Russian cities have underground metro systmismost major cities have one or another kind of
electric rail transport, be it a tram, commutel, @i light metro. There are also dozens of unseaiprojects,
some of which date back to the Soviet era.

The idea of introducing some kind of rapid railwestem in Perm also has a long-standing tradifowiet
norms required that any city of 1 million people dupiipped with metro. The first official project BErm
metro was published in 1982. However, constructiaa not begun due to the financial constraintsceSin
then Perm authorities have come back to this isspeatedly. The in-depth analysis of the feasyboit the
project was performed in the Integrated Transpathiethe of Perm (KTS, 2008) commissioned by the
Department of Planning and Development of Pernthat time the transportation planners have condude
that the efficiency of metro in Perm will be veig due to "the lack of sufficient volume of passeng
traffic concentrated in one direction” (Petrovi@®10). In the KTS (2008) it was proposed to maleatgr
use of intracity sections of the Trans-Siberiadway and the further development of the existirgntr
network.

Being one of the hubs of the Trans-Siberian rail®aym has more than 100 km of railway lines. InL20@
authorities of Perm region seeking to improve thenectivity between different areas of the cityided to
employ the existing infrastructure to launch thevmpeoject named “Perm Urban Train”. The new routsw
set up using the existing railway lines includingracity sections of the Trans-Siberian railwayhdd a total
length of 51 km and included 8 stations and 14 ptappoints on both sides of the Kama River (Fig 2)
Golovanovo, Bannaya Gora, Levshino, KamGES, Molbhdaya, Kislotnyi, Balmoshnaya, Ubileynaya,
Yazovaya, Motovilikha, Slavyanova, Perm |, Dzersghimya, Perm |l Perm-Sortirovochnaya,
Komsomolskaya, Zheleznodorozhnaya, PromUchastokiaKand three stations outside the city - Las'va,
Mysy, Overyata.

The Perm Urban Train project was the first attetopdevelop LRT-like system in Perm. As stated i@ th
project's official description (PPK, 2013) the @ pursued the following goals:
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* Provision of the higher level of service at theesagqual to the rates of alternative modes of publi
transport (mostly buses) within the city limits;

* Increase in the number of passengers transportedaibyand subsequent road transport load
reduction in the same direction;

< Improving the environmental situation by reducihg humber of bus routes;

* Ensuring the timely delivery of workers to the isthal sites with introducing the train timetable
linked to work shifts schedule;

GOLOVANOVO
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Fig. 2: Railway network of Perm and the Perm UrbeairTroute

Among the remote areas served by the Urban Railasy Golovanovo, Levshino, Molodezhnaya,
Motovilikha and others, with the total populatioh 16,5 thousand people within the radius of pedsstr
accessibility from stations. Large industrial epteyes such as LLC "Galogen", the Kirov Plant, the
Dzerzhinsky engineering plant and others fall witthie coverage area of the Urban Train. Hence tharu
train can serve as a 'suburban feeder' to theittratwork of the city formed by trams as it was
recommended in the KTS (2008).

And, indeed, according to the official document®KP 2014) the project was started with an ambitious
aspiration to become a “skeleton of the city tramspystem”. All other modes of transport, namelsés,
trams and trolleybuses, were to be connected withriewly established route. The Urban Train was to
become Perm's version of LRT resolving the mobpitgblems without much effort and investment on the
part of the city.
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Thus, at the moment of its launch the project hasented a quite feasible solution to the problédm o
connecting the periphery with the city centre ageinsed like a perfect fit to the city's linear urlstucture.

If implemented properly it could potentially becomte basic network for the city's new more comiaga
and efficient transportation system.

5 2004-2014
A decade has passed since the project launch @npassible to draw some conclusions.

The total number of passengers of the Perm Urbaim Trom 2004 to 2013 amounted to more than 8 omilli
passengers. In the years 2004-2008 the numberssépgers was stable at around 1 min people anriually
starting from 2009, when several trains were rerddvem the timetable, the number of passengerspémp
significantly every year reaching around 0,6 mi2@1.3.

1404

1209
1200 4—

108 1pgs 1098

1000 +—

800 +— 730

]

642 05 616
GO0 — —

400 -

200 — —

0 T T T T T T T T
2005 0 2006 2007 2008 2009 2010 2011 2012 2013

Fig. 3: The number of passengers of the Perm Ufiaim from 2004 to 2013, thousand people. Sourbé,R013

Apart from the Perm Urban Train there are also mdveegional trains, which pass the same route
"Golovanovo - Overyata". However, in 2010 the shafr@assengers who chose rail transport to geteo t
city centre in the morning rush hour was only abiti?f6. And only 2 % of all commuters used the Perm
Urban Train (Generalnyi Plan Permi, 2010). Traitso aun half-empty during the day: according to the
annual report for 2013 (PPK, 2013a) the averageacg occupancy rate was 22 out of 110 seats.

Despite the fact that the Urban Train has obviotsied to become city’s principal mode it did praed
several remote areas of the city with comparativaty and convenient way to get to the city cerfderm
Urban Train is the fastest means of public transigothe city centre from many areas. For exaniptekes

38 minutes to get to the terminal station Golovanby train while the same trip by bus may last eetmw60
and 120 minutes depending on the time of the dhg. tAble of comparison between travel times to some
other stations by train and by bus is presenteaibel

Points of departure and arrival Travel time by bus) | Travel time by train, min  Reductign
Perm | - Golovanovo 90 38 58%
Perm Il - Levshino 60 39 35%
Kuria - Perm I 20 23 74%

Table 1 Comparison of travel times by bus and &y irSource: personal observations

If this train does provide faster access to thg céntre and backwards, what are the reasons sdovt

popularity and the constant decline in the passenggic? The reduction in the number of passesdgedue
to the fact that a significant portion of them @t alternative modes of public transport. The erefces of
passengers were determined by the following factors
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» cancellation of a number of trains and simultaneiogsease in the number of bus services, taxis,
parallel to the route of the Perm Urban Train: ¢herere 32 trains per day when the project was
launched in 2004 and only 9 trains per day weraingnby the end of 2014 ;

e poor accessibility resulting in long travel timesthe railway stations;

« high non-competitive price: by the end of 2014 tlost of the journey (regardless of the distance)
was 21 roubles, while the trip by bus cost onlyddbles;

» poor quality of station infrastructure.

The factor having the greatest influence on theufaojty of the Perm Urban Train is its irregulanétable.
There is no regular interval timetable and theme loa gaps up to 2-4 hours outside the rush howsthé
need to increase the number of trains and to retthgcmtervals of their movement is an issue thanhot be
easily resolved. The factors impeding the solutibthis problem will be mentioned in the next sewati

Fig. 4: Perm Il and Golovanovo stations

6 PROPOSED INFRASTRUCTURE DEVELOPMENTS

Several propositions aimed at increasing the efficy of the Urban Train were made in the Perm &jrat
Masterplan (2010) and the General Plan of Perm é@émyi Plan Permi, 2010). Some of them included
both physical improvements of the current infrastinee and its further development.

Looking for the ways to make the train intervalsnpetitive with buses the authors of the Generah pla
emphasize two main factors impeding this: 1. anffigent capacity of rolling stock and 2. an inficient
capacity of railway lines in some sections. Accogdfo the General Plan the left bank section ofRbem
Urban Train line (Perm llI-Golovanovo) has an exazgsacity and the main problem with the capacitthef
railway network is related to the Trans-SiberianlRay. The latter is already running at its capaeitile
the two-track railway bridge over the Kama createsal bottleneck.
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The solution presented in the General Plan is tld leuby-pass track to the south of the city. Theppsed
track would remove the burden of immense freighifit from the Trans-sib section going right thrbutye

city centre. However, the construction of the bggpalemands such amount of investment that is not
currently available to the city. Increase in thentier of trains will also require considerable irtugnt.

Proposals for the development of rail transporiuibe the reconstruction of seven stations on the i
Golovanovo - Perm II: Perm I, Perm |, MotovilikhBpileynaya, Molodezhnaya, Levshino, Golovanovo
and two completely new stations. The reconstrugi@pect of Perm Il implies turning it into a majwavel
hub with redevelopment of adjacent area and reaaton of transport and pedestrian links with thigy
centre.

Although the current infrastructure leaves muclvéodesired, this issue cannot be considered a®r@Etypr
According to passenger survey held in 2013 thevatian of stations' and stopping points' infrastuue is
only 5th in the list of improvements needed (Ur&idl 2013).

16.8%

9.8%
- )0/
f){} S0 5 "0 5 70
DL L0 A1 20/
4.3%
s 0 -0
2.9%  26% o o
1.5% 1.4%
T T T T T T T T T

S = = 5} W 12 = L = e
© = 2 = =R ¢ o = 3 =
7o o= 2 £ S£€ 2z = 2 £ A
© : ) F [,."? q‘j = = g9 = 5} # — =
2% & o S = =5 = = D — L A
=R = 4 . s 7= = = = = 5]
s 2 F = sl q,;l, 18 w2 1 \ q_\'; —_ 2 = _ - =
= = = & 4 = = : Lobn —_ = w N [ = O o)
™ — . -~ 1] = o = ) v o= =
v oE o= v = = g a2 23 2= =R =
s 282 2F > Lz 22 of €% §Fg =
-~ [ — = ; < ] |
v=£ 3 = o0 S £33 &7 o boa o
2] (= QO = = = < ; L <

— ‘ o n . L = =
523 2 - = 2Z 2% § 3 e =

— .= = s— @] ',—J D= = = — L <

328 o = = 5 < = 5] o

== - o o 9 o = )

(] -

—— —

Fig. 5: Suggestions for improving passenger raitgport. Adapted from UralINSO, 2013

As far as the proposed extension of the route atbagight bank of the river with two additionahsbns
Kabel'naya (existing) and Gaiva (planned), thisppeition seems to be reasonable in terms of incrgas
efficiency and volume of passenger traffic. Twdietes may generate almost 13 thousand more passenge
daily in addition to 16,5 thousand living in theear of pedestrian accessibility of existing stations
(Generalnyi Plan Permi, 2010).

Further development is also proposed by the Perbur®an Company that runs the Perm Urban Train
project (PPK, 2013). Their plan is to connect staion both sides of the river into a circular eo(using
existing rail lines) with movement organised bolbckwise and counter-clockwise. Although the praos
seems promising in terms of expanding the areecandspondingly the proportion of the populatiorved

by the Urban Train, it is not clear what sourcdunfding the Perm Suburban Company was intendedéo u
for such a large-scale development.

Apart from the big infrastructure developments ¢hare ways to increase the effectiveness of thstiegi
system of rail transit in Perm which does not regjas much capital investment but strong politedl and
organisational reforms.

7 POSSIBLE ORGANIZATIONAL IMPROVEMENTS

To cover the operating costs of the route it isessary to increase the number of potential passernblee
following reforms are suggested in order to imprthe service and to encourage rail transit ridershi
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1. Reducing the intervals of the train, as alreagytioned, is the most needed step towards atigaoibre
passengers since the inconvenience of the curchrtale for many passengers outweigh all the adgast
of the Urban Train over alternative means of transprhis may achieved either by rearrangementef t
existing fleet, e.g. splitting longer trains intea on the routes running with intervals, or by isiveent into
new rolling stock, thus improving both the intesrzahd the level of comfort.

2. Improved coordination among modes and integnatiothe Urban Train into the city's public trangpo
system is a foreground transformation that may dsgeficial not only for rail transport system, bigaafor
the city's public transport network as a whole.

This can be achieved in several ways. The firstraogt obvious step is to introduce a single (ampks-to-
use/understand) ticketing system compatible witleomodes of public transport. Such systems apésite
in most cities with developed public transit sitice mid 2000s.

Better modal integration on stations and stoppioigtp is also a very important step towards atingcthe
new passengers. Possible developments in thisifieldde turning at least the major stations intoper
transportation hubs with exchange opportunitiemftrain to buses, trams and other modes of trahgptir
simultaneous harmonization of their schedules. O#tlag's of modal integration include:

« Arrangement of near-station parking lots allowirag asers to leave their vehicles safely and change
to train;

* Organisation of short bus routes between placessaiflence and train stations as a feeder service to
the Urban Train;

« Improving pedestrian accessibility and approacbdbd stations and stopping points.

3. Finally, it is important to make the use of tdeban Train clearer and easier. Improved availgbof
passenger information combined with various manieprograms aimed at popularisation of the Urban
Train and rail public transit in general will mafesignificant contribution to the development of fbroject.
One petty nuisance inherited from the Soviet tim@sch may be easily disposed, is that railway dokes
are published in Moscow time (time difference 21spu

However, the implementation of the above innovaioequires monitoring by a locally based transport
company capable to coordinate the full range afigssrelated to the functioning of the urban trartspo
system. The fragmentation of urban administratighich is evident both in post-socialist and deveigp
countries, hampers the success of policy plannmbimplementation. Many authors call for organisadil
change and for better co-ordination of structuratsuof administration having urban transport resloility

as a crucial element of efficient performance bf'sitransportation system (Cervero, 1998; Dimitfiv990;
Stanilov, 2007).

8 PROPOSED ADMINISTRATIVE REFORM

Today the Perm Urban Train project is run by thevP8uburban Company, which is a subsidiary of Rumssi
Railways (51 percent owned by Russian Railways 4&hgercent by Perm region). Around 58 percent of
operating costs are covered by transportation feesrest is subsidised by the regional budge2Oit4 the
regional government raised the question of theitdnolof funding for the project since it was netady to
subsidy intra-urban public transport. The city beidglso does not have the necessary funds. Thesesv
still in place but the question of financing rentapen.

Meanwhile, the problem is not unique for Perm. Maother Russian regions have similar Suburban
companies operating commuter rail transportatiamiridy their creation in the early 2000s the rollstgck
was not included in their authorized capital. A®sult the rental payment for the carriages andrfatives
accounts for almost 70% of their operating costss Tental payment and the tariff for the use dfuay
infrastructure are charged in favour of RussianlviRgis. Many regions consider the pricing policy of
Russian Railways as opaque and refuse to subsidguburban companies (Terentyeva, 2015). This,issue
however, lies beyond the scope of the current study

Coming back to the question of the management ldirutransport systems. Today regional and municipal
carriers (urban train, trams, trolleybuses) are iputonditions of uncontrolled competition with yate
carriers (buses) that offer services of low quatifien delivered by obsolete fleets but at affotdattes.
Such a policy not only adversely affects the penmce of the Urban Train and electric transportateel
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by the city but inevitably leads to the overalleighip losses and forces passengers to switchivateor
automobiles. In order to facilitate integrationatif modes of transport in one efficient system raterimodal
transportation company may be established in cadiper with the Government of the Perm region. This
will increase the level of coordination and co-gtimm between all public transport providers aridvalto
put into action integrated ticketing and tariff 'gra controlled by the city.

9 CONCLUSIONS

To sum up, it may be argued that at the time okgtablishment the Urban Train Project presented an
innovative but ready-to-use solution to the Perisgsie of low connectivity raised from its histofiga
fragmented urban fabric.

Taking into account the linear urban structure @ and the existing railway lines along its stuuat axis,
some semblance of Light Rail Transit embodied @Rlerm Urban Train appeared to be an obvious enluti
And indeed rail systems successfully function agmg@ry connecting mode in linear cities and
agglomerations in Russia and beyond, i.e. Volgodvedrotram, Russia or SKM in Tricity of Gdansk,
Gdynia and Sopot, Poland.

However, the project has not received due atterftimm the regional authorities who initiated thejpct
nor it has attracted enough support from the aittesiof the city. The Perm Urban Train was noégrated
into the city's network of public transport leadioghe competition with other modes and the grhlhss of
passenger volume.

Planning and developing of effective transport exystrequires an integrated approach based on the bes
practices in transport planning but also concereihgs specific features. Among the developments the
reforms described above the creation of the intdahtvansportation company or the local governnixety
managing the whole transport system seems to besaurgently needed one. In Perm as well as iathér
Russian cities it is necessary to ensure a highezl lof coordination between the different modes of
transport and facilitate mixed-mode commuting.

Apart from those already mentioned one of the agperspectives of mode integration in Perm is the
formation of the tram-train system. The basis tartssystem will be the left bank section of théway and

the well-developed tram network in the south péarthe city. As for infrastructure developments thest
important and cost-effective proposals includerdgdevelopment of the Perm Il station, the additbiwo
new stations Kabel'naya and Gaiva, the constructibnintermodal node Levshino. The possible
developments of secondary importance may inclu@atcry several other intermodal nodes of varying
significance and extension of the route in twodimns: 1) to Zakamsk with the construction of maitway
lines (around 8 km); 2) to Ferma using the exislings (see Figure 6).

The development of the efficient transportationtetyswith the rail transit as a backbone presupptses
abandonment of the current overreliance on prigatmobile transport and adopting a new systematic
approach to transportation planning. Overcomingotihaand inefficient traffic patterns characteistf
most Russian cities requires sufficient politicall and civic drive to give the priority to more stainable
modes such as rail transit and to allocate neesllirces. Subsidies in the system of public tramspould

be evaluated against the costs associated withtrafiid: capital investment into road constructitime cost

of road maintenance, road safety, organizationcamdtruction of parking spaces and so on. The tmes

into urban rail systems in the long term may be riwst cost-effective solution improving mobility at
lower total cost, including costs to governmentnsugmers losing time in traffic jams and the city's
environment.
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GOLOVANOVO

Existing railway lines @) Existing major stations = Existing tram network
=  Current Perm Urban Train Route o Existing stopping points @ Redevelopment of stations
e First priority route extensions (@) Planned major stations
== ems=  Second priority route extensions o Planned stopping points

Fig. 6: The proposed development of rail transPe@rm

The work was carried out under the grant of Perai.Kr
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