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CHAPTER 6

BASIC ROAD CARCASS: — IMAGE OF THE FUTURE

Transportation carcass is a form of prospective development of main trunk roads that
provide for the space and functional integrity of a region. In this case, minor elements of the
transport infrastructure may be ignored. Only main traffic directions and modes are
considered as basic features within an age. Such a forecast can not be expressed in the form
of detail financial program. Its aim is different! This aim is to make it possible to assess the
space scope of the road framework future improvements and their consequences.

Starting points of the development of the basic carcass are both key provisions of the
Strategy (refer to Chapter 1) and some additional considerations, including:

1. Territory of the region is to be “cut” in such a way that the size of the infrastructure
grid “cells” (area modules) considered with due regard of their internal filling with
transportation ways provide for the accessibility of each settlement from a trunk road within
no more than 40 to 45 minutes. In this case, any point of Astrakhan Province will be
accessible for a span of time not more than 2.5 hours in the average. However, owing to the
fact that population in Astrakhan Province is spread unevenly (concentrated closer to the
Volga River), it proves impossible to form a classical road grid here.

2. It is strategically important for the whole population of the region to solve the
present transport discrimination problem (related to service of irregular demand) and to
reduce the number of such discriminated people from present 8,7 % to 2.0 - 2,5 %.

3. It is worth «tying up» to future sections of international transportation corridors
«North-South» (the basis of a carcass linking Russia with countries of the Caucasus and the
Far East) and «West-East» (linking countries of the East, the South-East and the Caucasus
with those of the Central Asia, Kazakhstan and China).
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4. Finally, we shall have to reconsider the traditional road rehabilitation approach towards
turning them to expressways with sets of various automatic traffic control means (such as ITS -
Intelligent Transport Systems). A part of expressway will serve as a toll road (360 km of the
Volgograd — Astrakhan expressway).

Il Digression No 8. Transport carcass as space «squeezing» instrument.

While considering any region territory development plan (Master-plan of a region) which is essentially
the art of combining the carcasses of various types (those natural/ecological, cultural/historical, industrial,
dwelling, etc.) within certain area, it should be admitted that the transportation carcass is of the highest
importance among them in terms of the society space organization.

Owing to the need of “compressing” the space of Astrakhan Region in the future (refer to Chapter 2),
vitality of the transportation carcass gets still more important. The space may be “compressed” only by cutting
the time of travel, the cut being attainable first of all through development of the high-speed transport
infrastructure.

This approach is actively used in some countries. Thus, in 2005 in China, ambitious 20-year $ 53 billion.
program was adopted by the Transport Ministry to improve transport accessibility of 80% of the country’s
population (excepting the Tibet and Sinjan-Uygour Autonomous Regions) up to 2.5 days through construction
of expressways. In Netherlands, the government has taken decision to build a high-speed ring railway in order
to still more “compress” the space, although the country has one of world most dense road networks.

In many countries (Austria, Hungary, Greece, Norway, Mexico, South Korea)
expressways serve as toll roads. In Astrakhan Region, it is planned to turn the Volgograd -
Astrakhan trunk road into toll road at the most part of its length, thus making it possible for this
road to compete with the “Kaspiy” federal route, to draw up a part of the future transit traffic and
to provide for a stable source of investment for the road branch. Average toll per 1 km for a
medium truck varies from €0,01 in Greece (the cheapest option) to €0,41 in Great Britain, €0,05
in Japan, €0,12 in China, €0,18 in France, the tariff values tending to rise [14].

In Table 6.1, preliminary assessment of the amount of money to be collected at a toll road
in Astrakhan Region is presented, according to which it is evident that the rub. 2.0 (€0,06) tariff
per 1 km is not feasible, the rub. 3.0 (€0,09) tariff is efficient and rub. 5.0 (€0,15) tariff is super-
efficient.

Table 6.1
Comparative profitability assessment table for Volgograd — Astrakhan toll road
Average traffic Average amount of money Return period, NPV, bin. rub. at
intensity, collected, min. rub. years 0,07 discount)
veh/day
1. Rub. 2,0/km average tariff (from rub. 1,0/km for cars to rub. 3,5/km
for trucks)
a/ 7000 [ 738 [ - -25,98
b/ 10000 | 951 | - -15,5
2. Rub. 3,0/km average tariff (from rub. 2,0/km - for cars to rub.
5.0/km for trucks)
a/7000 | 1107 | 56 -7,90
b/10000 | 1428 | 33 7,82
3. Rub. 5.0/km average tariff (from rub. 3,5/km — for cars to rub. 8.0/km for trucks)
a/7000 1845 | 10 | 28,26
b/10000 2380 | 5 | 54,46

The 2b option is preferable, since it will make possible both to return the project
investment within reasonable time and to draw up private capital through the system of
public/private partnership. This option is also the minimally needed one: NPV (Net Present
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Value, present cost of future money investment) becomes positive from the business planning
viewpoint. Equal shares (by 50%) are envisaged for the public and the private investment. The
project becomes actually profitable at average traffic 8400 veh/day; however, the project will be
financially more attractive at a higher unit travel tariff. At present, in order to pass from
Akhtoubinsk to Astrakhan through this road, the car owner would have to pay rub. 700, the
amount being not realistic. In twenty years, the amount will be equivalent to $ 35.00, average
daily wage at present, and seems to be quite admissible for private budget of an average
astrakhanian of 2025.

Besides, in addition to the public budget, the Region will get a stable road sector financing
source tending to grow every year, since the part of the “North-South” transportation corridor
passing through Astrakhan Region will be most modern. In order to reduce the risk of losing
goods traffic flows, a major multi-modal logistics center must be built in the region of Ilyinka,
Krasnye Barrikady.

Besides, the toll road will give quick rise to roadside services that should become essential
source of financing for the road sector (up to 5% of the total amount by 2020). It should be noted
that income obtained from conventionally indirect sources has become an important element of
reforming both the road and the railway branches in Russia. Same situation is in Germany where
railways get up to 30% of income from sources other than transportation. No wonder that similar
task is set by RZhD OJSC, since any increase in general capitalization of a territory (including
through development of transport infrastructure) stimulates returns in the form of quick rise of
the demand to “near-transportation” businesses. Roads in this country must not lose their chance
too.

Particular condition of turning any highway into toll road is availability of an alternative
toll-free route. At present, it is impossible to provide for such routes at some sections of the
Volgograd — Astrakhan highway. It means that local citizens who are not able to pay and who
can not use alternative toll-free route must be given possibility to pass through the toll road.
Partially, it may be done through construction of closing sections of alternative routes in
Akhtoubinski and Kharabalinski Districts (Uspenka — Bolkhuny - Pirogovka, Kharabali -
Danilovka — Sasykoli), partially through using technical capabilities of turnstiles at toll road
entries (free cards).

The transport/road carcass of the Astrakhan Region consists of two axes and two
links (map 4):
1. Volgograd — Astrakhan — Seitovka — Kazakhstan border highway;
2. “Kaspiy” federal highway and Astrakhan — Makhachkala federal highway with major
bridge near Ilyinka and deviation to Kamyziak — Kirovski;
3. Krasny Yar — eastern Astrakhan bypass;
4 Kharabali — Enotaevka with major bridge over the Volga River.

The road carcass will be added with carcass elements of other transportation modes
(railways and rivers) where high-speed routes will have to be created resulting from respective
rehabilitation.

As evident from Table 6.2, total cost of the carcass construction and reconstruction carried
out up to 2040 will make rub. 111.4 bln. (in 2007 prices), its total length making 989 km. Only
53,5 km of the total carcass length (5.4% of the prospective length) are proposed for new
construction. Measures related to construction and reconstruction of bridges are shown
separately. Their share in the total cost will make 10,4% with 61.9% in the total construction cost
and only 0.66% in the total reconstruction cost. Return period of the whole “carcass project” will
make 29 years (after its completion).

It should be noted that road network that will serve in future as transport carcass
determines, whether relatively admissible magnitudes of transport accessibility will be attained
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both for the Region on the whole and for each of its Districts. As soon as the project is
implemented, integral transport availability values will decrease by 0.611 hour and by more than
1 hour for transportation of passengers and goods respectively (refer to 6.3.). Greater transport
environment quality improvement will take place owing to higher mobility of passengers and
goods as well as to construction of a bridge over the Volga in the region of Kharabaly.

Table 6.2
Carcass cost and efficiency
Work type Length | Cost (min. ITA* effect Effect (bIn. | Investment
(km) rub.) (hours) Rub.)** return (years)
Road construction 53.5 6710,54 ITA ITA
Road reconstruction 935,5 104652,12 goods pass.
Bridge construction 4.4 10900,00 4,217 29,2
Bridge reconstruction 7.9 695,54 1,112 | 0,611
Total 989,0 111362,66

* Integral Transport Accessibility
** average annual efficiency (in 2007 prices)

Some important parameters related to quality of the Astrakhan Region transport network
in case the prospective road carcass concept is implemented are presented in Table 6.3.

Table 6.3
Transport/road carcass concept implementation results
Parameter Period relative to Quality growth owing to
implementation the carcass, %
before after
Integral transport accessibility,
hours
by transportation of goods 3,49 2,38 54,7
by transportation of passengers 2,31 1,69 26,1
Transport discrimination rate, % 8,709 5,916 32,1
Reduced average lack of
accessibility to services of 0,20 -0,785 3925
periodical demand, hours

1. Total costs of creating the prospective transport carcass make rub. 111,4 bln.
including rub. 57,4 bln. for expressways as long as 360 km. Implementation of this
“megaproject” will provide for 26% to 55% of the total growth of the quality of
Astrakhan Region transport environment.

2. The prospective transport carcass solves the problem of historically and
geographically formed space disintegration of the Astrakhan Region. On the basis of
the carcass, “compression” of the region will have to take place as most important
condition of the territory capitalization growth.

3. A part of the expressway network will serve as toll roads with rub. 3.0/km
proposed average tariff (from rub. 2.0 for cars to rub. 5.0 for trucks); project
investment being returned within less than 30 years.

76

GEOGRACOM




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


