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PREFACE

In response 1o the request from the Government of the Republic of Kazakhstan, the
Government of Japan decided to conduct the Study on the Master Plan for the

Development of the City of Astana and entrusted the study to the Japan International
Cooperation Agency (JICA).

JICA selected and dispatched a study team headed by Dr. Kisho Kurokawa of Kisho
Kurokawa Architect & Associates and consists of Nippon Koei Co. Ltd. and

International Development Center of Japan to the Republic of Kazakhstan between
February 2000 and May 2001. '

The team held discussions with the officials concerned of the Government of the
Republic of Kazakhstan and conducted field surveys in the study area. Upon returning
to Japan, the team conducted further studies and prepared this final report.

I hope that this report will contribute to the promotion of this project and to the
enhancement of friendly relationship between our two countries.

Finally, I wish to express my sincere appreciation to the officials concerned of the
- Government of the Republic of Kazakhstan for their close cooperation extended to the
team. '

June 2001

Kunihiko Saito

President 7
Japan International Cooperation Agency
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June 2001

Mr, Kunihiko Saito
President

Japan International Cooperation Agency
Tokyo, Japan

Dear Mr. Kunihiko Saito,

LETTER OF TRANSMITTAL

It is with great pleasure that we submit to you the Final Report of the Study on the Master
Plan for the Development of the City of Astana in the Republic of Kazakhstan. The
report was completed owing to the cooperative efforts of the Capital Development
Corporation and the Municipality of Astana in particular, as well as other agencies and
organizations of Kazakhstan. The report has been prepared for the Government of the
‘Republic of Kazakhstan to implement comprehensive multi-sector development of the new
capital city of Kazakhstan, Astana City over the next 30 years.

The report consists of three volumes; the Summary Report, Main Report and Supporting
Report. The Summary Report presents an outline of the entire study results. The Main
Report provides all the conclusions and proposals of the study regarding the socio-economic
development, urban planning, infrastructure planning, engineering protection, environmental
. management, implementation and economic analysis, institutional framework and planning .
from regional aspects. The Supporting Report provides methodologies, assumptions,
investigation findings, calculations and relevant data.

Taking this opportunity, I would like to express my appreciation on behalf of the Study Team
to the people concermned from both Kazakhstan and Japan who extended support and
cooperation for the successful completion of this Study. My heartfelt thanks go to the
Capital Development Corporation, Municipality of Astana, Ministry of Economy and Trade,
~ Ministry of Foreign Affairs and other government bodies of the Government of the Republic

of Kazakhstan. The Japanese Ministry of Foreign Affairs, the Embassy of Japan in

Kazakhstan and the Japan International Cooperation Agency also receive my warm
 appreciation for assistance given.

The Study Team is confident that this Report shall pave the road for successful
implementation of the development of Astana into a truly attractive and lively new capital of
Kazakhstan in the twenty-first century.

Yours faithfully,

Kisho Kurokawa
- Team Leader
‘the Study on the Master Plan for the
Development of the City of Astana



Terminology

AAKR
ACT
ACTPA
ADB
ADP
AES
ASEZ
ATC
ATCS
AV
BOD
BOT
°C
ChC
cmpd
CIS
CPI

FTTB
FTTC

Abbreviations

Astana, Akmola and Karaganda Region
Australian Capital Territory

ACT Planning Authority

Asian Development Bank

Area Development Program
Astanaenergyservice

Astana Special Economic Zone
Automatic Telecommunication Center
Awtomatic Traffic Control Syslem
Added Value

Biochemical Oxygen Demand

Build Operate and Transfer
Centigrade

Capital Development Corporation
Cubic Meters per Day :
Commonwealth of Independent States
Consumer Price Index

Closed Stock Company

Decibel(s)

Direct Exchange Line

Distribution Frame

Digital Loop Carrier

European Bank for Reconstruction
and Development

Economic Internal Rate of Return
Electrostatic Precipitator

Free on board ,

Environmental Impact Analysis
Extended Producer Responsibility
Family Budget Survey

Foreign Direct Investment

Foreign Investors’ Council
Federation Internationale Des Ingenicurs-
Conseils (International Federation of
Consulting Engineers)

Fiber To The Building

Fiber To The Curb

FS (F/S) Feasibility Study

FSU
GDP
GOK
GOJ
GRDP
HC

. HP

HSW
ICB
IKC
ISW

- IMF

1P

ISDN
ISW
IT

Former Soviet Union
Gross Domestic Product

"~ Government of the Republic of Kazakhstan

Government of Japan
Gross Regional Domestic Product

~ Heat Center

High Pressire

Hospital Solid Waste

International Competitive Bid
Irtysh-Karaganda Canal

Industrial Solid Waste

International Monetary Fund
Internet Protocol -

Integrated Services Digital Network
Industrial Solid Waste

Information Technology

T4
JBIC
JICA
J8C
KEGOC

LCB
LMC
Iped
LP
LPG
LRT
MCM
MDF
MP (M/F)
MSW
MVA
MW
MWh
n.a.
NCDC
NOx
ODA
OECD

oM
0JSC/OSC
PIP
PLP
ppm
PPP
p.s.u.
PV
R&D
PS (P/S)
RDF
SDH
SEZ
SDP
SME
SNiP
SOx

TACIS
Tcal
TFP
T/L

- USSR

VAT
WTP

Internationa! Telecommunication Union
Japan Bauk for International Cooperafion
Japan International Cooperalion Agency
Joint Stock Company

Kazakhstan Electricity Grid

Operation Company

Local Competitive Bid

Limited Liability Company

liter per capita per day

Low Pressure

Liquefied Petroleum Gas

Light Railway Transit

Million cubic meter

Main Distribution Frame

Master Plan

Municipal Solid Waste
Megavolt-ampere

Megawatt

Megawatt-hour

Not available / Not appicable

National Capital Development Cominission
Nitrogen Oxide :

Official Development Aid

Organization for Economic Cooperation
and Development

Operation and Maintenance

Open (Joint) Stock Company

Pubtic Investment Program

Permissible Levet of Pollution

Parts per Million

Polluter Pay Principle

Parking Space Unit

Present Value

Research and Development

Pumping Station

Refuse Derived Fuel

Synchronous Digital Hicrarchy

Special Economic Zone

Sector Development Program

Smail and Medium Enterprise
Technical Standard and Normns

Sulfur Oxide

Sub-station

Synchronous Transfer Mod

" Sewerage Treatment Plan

Technical Assistance 1o the Cominonwealth
of [Independent States

. Trillion calorie

Total Factors of Productivity
Transmission line

United Soviet Socialistic Republic
United Nations Development Program
Vaiue-added Tax

Water Treatinent Plan



Russian/Kazakh Words (Printed in Halics)

Akim Mayor/Governor Aficro Ravon Sub-district
Akimat Municipality Oblast Province
ASA Astana Su Aransy Ravon {Intra-city) Region/(Inier-city) District
(Astana Water Company) SNiP Construction Noroin and Regulation

Dacha Farm house TETs Thermal Power Station
Gorcommunkhos City Communal Management 700 Limited Liability Company
Gorvodokanal  City Water Company TSUA Central Department Store

_ (= ASA, if applied to Astana Tulta Traditional tent house
Kazstroicommitte Comiittee for Construction Zelen Stroi Section of Greenery Planting

Muslikhat City Congress

Kurokawa’s Terminology (Printed in [talics)
Svmbiosis New, creative relationship born from competition and temsion, or a positive
relationship in which the participants necessarily attempt to understand each other,
desptie opposition _ :
Aetabolic city A linear zoning system, where the nature and urban life are in paraliel, relieving a

city from the limit of structural growth, which is a counter-proposal for a commonly
practiced concentric city.

Abstract Symbolism A design methodology in architecture extended upon use of abstract forms and
geomeiric features

Exchange Rate
US$ 1.0 = K Tenge 144.0 = J Yen 108.0, as of November 2000,
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S.1

S.1.1

Overview

Conclusions and Recommendations’

The capital has an inherent inseparability for the nation that it represents.  This is

~ the major reason that a number of new nations seek 10 cslabhsh a new capital. In

light of this, thc motivation of the move is quile straightforward and

undcrstandablc

' Allhough taced wnh criticism and resistance in the beginning, the new capital is

surviving its most difficult times. Constructlon of the new capital was one of the
most important and significant decisions in the new RK, and it needs to be

subslanuated as this is the basis on which lhe future of RK will be expanded.

' . Thc economlc ana]ysm revealed lhat the pm]ecls proposed under this Master Plan,

consisting of urban and architectural developmenl infrastructure dcve]opment and

' engmcermg protectlon, have economic viability as a whole over a 30 years

“ planning penod This ana]ysns is the first of the sort to scrutlmze the economic

cost and benefit ot the entire capital development from an objective economic

'perspecuve

‘ Thrcc key factors cou]d be de]meated for the succcssfu] 1mplcmentauon of capital

development Ftrsl the issue ot an 1mplcmcmalxon body; second the issue of

' 1mplemenlatmn plannm,g, and programming; and third, the issue of financing.

Slab}e / and capable |mp]emenlallon body with coordination and
1mplemcnlauon capacny

.. Formulahon and facilitation of delall p}an for implementation

. Robusl Finance tor umnlerrupled 1mplementatlon of the capital development

* . Prcscnled below are the major recommendatmns tor 1mmed1ale action
. '(Org,amzauonal slrengthenmg)

. Eslabhsh flrmly an 1mplemenlallon body with sole rcsponmblllly for the

dcvclopment of Astana with clear demarcahon of l’CSpODSlblllly and
_strcnglhened Lapacny for lmplcmcntauon ot 1hc Masler Plan

e "Fauhlale an or,g,amzauon with hwh c.apablhty of pro;ec.l mana;,ement staffed

- by Spt:(.ld]ly lralncd personnel adaptlve to the mlernalmnal practices of project

! F_ul_.l. text of Cﬁnclnsinn; and Re&)mmendaliéns appéars in Chapter 11 of Main Report.
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implementation to effectively manage projects financed by international soft

loans.

« Formulate a coordination commitiee with representatives from the provincial
and republican governments to discuss and facilitate the regional development
strategics proposed in this Master Plan, and implement them in due course.

o Allocate necessary budgets and resources and strenglhcn' the functions of
Astana Municipality with regard to the construction and improvement of
infrastructures and engineering protection, based on readily formulated

~ sector-wise detail plans.

(Financing)

+ Seek an international soft loan on the improvement of water supply and
sewerage, on which the feasibility study is bﬂing'éqmpleted.

» Prepare for a feasibility study on the power and heat su'p'p.]y sector of Astna (o
" improve the facilities, by investigating the possibility of grant-based technical
assistance.

. Investlgale options tor provndmo a stable and favorable fmancmg source tor
the telecommumcatmn sector, approprlale to the semi- pubhc nature of this
sector., and accelerate pre- -financing studies appropriate for the, tmancmg

source.

« Harness a stable and institutionalized system to safeguard the indigenous rights
of investors to promote foreign direct investment, and provide a system lo
support small and medium enterprises (SME) with good business plans.

(Implementation of Master Plan)

» Formulate plans to implement this Master Plan over a ten-year period by
clearly stipulating the necessary construction and rehabilitation needs in
specific districts with solid timeframe, reflectmg the due apprecmlmn of the

present conditions therein.

* Workouta detail plan ready lor 1mplementat10n for the new deve]opmcnl area
(parucularly New City Center area) on the left bank of the Ishim, fo]lowm;, the
District Planning and Townscapc Guidelines established in this Master Plan.

. Work out a detail plan ready for imp]cmenlalion tor the exisling urban areas
following the improvement plans for the existing urban areas, roads and parks.
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o Work out a detail plan for the improvement of the Northern Industrial Area,
with possible introduction of technical assistance from an international donor,

to substantiate and strengthen the industries appropriate for the new capital.

¢ Promote agricultural development in the hinterland of Astana, primarily
catering for the growing food demand with an option in the future for strategic
agriculture to cater for wider regional and international demands.

8.1.2  Background

In December 1997, the Government of the Republic of Kazakhstan® officially
announced that the new capital of the republic was to be Astana

Astana City is located in the central part of the republic, which was a clear
advantage to the former capital, Almaty located too close to the rim of the
republic to the southeast. Astana City is situated in the Middle Asia steppe along
the Ishim River, and the topography here is part of the Kazakhstan low hill zone
with gentle slopes. Astana finds itself in the central part of the republic with
good access to all the major cities of the republic by rails and roads, which was

part of the considerations for the capital transfer.

' o Key Mlp of Knzakhstan '
Somoe TheTmAdasoflheWoddmihﬂnormalprowdedbyUN‘EPGRID—Armdal

The new capltal is gmdually u'ansforn:ung 1tself to be a real capital. Besides
Mlmstncs and Agencu:s a new museum opened in 2000 A number of new and

2 In this report, the spelling of the republic “Kazakhstan” is adopted. For its derivative form, Kazakhstani
‘will be used throughout the report.
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S.1.5

rehabilitated buildings are now in use, including residential building, a museum,
theaters and shopping centers.

This Master Plan provides multi-sector master plan over the planning period of 30
years for this fast-changing new capital of RK, conducted under the technica_l
assistance program of JICA.

Obijectives

The purpose of the Study on the Masier Plan are the following.

| (1) To formulate a Master Plan for the development of Astana C]ty 10 the year

2030 in order to support its functron as a new national capital and 10 improve
the quality of life of the residents,

2) To conduct Feasibility Study for the pnorlty pmJect proposed under the
Master Plan, and

(3) To strengthen the 1nstltutronal capaclty of both Central ‘and Mun1c1pal

Governments through technology transfer to oounterpart personnel in the
course of the Study : o ' S

Study Area

| The Study Area, as stlpulated in the Scope of Work encompassed the boundary of B
o Astana City with an area of 258 km’ as of 15' January, 2000. On g" August 2000

a Presidential decree of Republtc of Kuakhstan was 1ssued that stlpulated that the
expansion of the city boundary to 710 km? by newly mcludmg parts of
surroundmg areas. The Study ‘Area accordingly tollows thls new boundary

Flgure 14.1 presents the old and new city boundanes

Authonty

The Study was executed based on the Scope agreed upon between the Japanese :
and Kazakhstam s:des on 5 October, 1999 in Astana The Captta] Development -

Corporatron (hereafter cal!ed “CDC”) and the Clty of Astana are the executlng'
agenctes : : : : :

On lSth Aprrl 200(} the Scope of Work for the FCﬂSlb]llty Study for water supply E
and sewerage was mgned by the Kazakhstam and Japanese srdes whereupon the
Feasrbthty Study was mcorporated as an mteoral part ot the Master Plan .
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Organization of The Study Team

The organization of the Study Team consists of the Study Team under the
direction of JICA and JICA Advisory Committee, located in JICA headquarters in

Tokyo.

Study Team
1) Team Leader

© 2) Deputy Team Leader/Urban Planner I

3) Urban Planner 11

4) chional_Development Planner |
5) Social and Econ()mieal Expert
6) _Land Use Planner

7) Deputy Team Leader/Arehneclural Plannerl

8) '_Archlleclural Planner nm

' 9) Transportatlon Planner
.' 10) Waler Resource Planner | ) |
| 11) Water Supply Planner |

- 12) Sewerage Planner

13) Dramabe and Flood Conirol P]anner

14) Electric and Heal Supply Planner

15) City Ga.s_ Supply Pla_nner '
16) ’I‘.elecornmunicalion Planner

17) Sohd Wasle Planner

.18) Clty Greenery Planner

19) Foreslallon Speual]sl

o '20) Env1ronment Expcrl

21) Nalural Envrronmenl and

'. Hydrogeolog,real EXPel’l.

22) Urban lnslrtuuonal and Admlmslrauve Expert

23) Cosl Eshmalor -

Dr. Kisho KUROKAWA
Koji YAMADA

Seric 1. RUSTAMBEKOV
Haruo YAMANE
Yasuyuki KURODA
Hank CHERIEX

Tadao SHIBATA
Yuji MAKABE

Akio NAKAMURA

Taka.tsugu ABE
 Shin-ichi OSAKA
| Masaynki FUJII

Hideo TSUTA

" Yoshiaki NOMURA/
Kenichi IWAI

Yoshinobu KATO

" Yoshio TANII

Shungo SOEDA
'Slligeru SAl
Victor GRIBOV

Phisenko ARKADIY
' _.Mas'-ao HlGUCl—lI

Hiro OKUDA
Kiyohito YAMAZAKI
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24) Interpreter Yukichi GOTO/
Hiromi WATANABE
25) Coordinator Takafumi KADONO/
Jun KUWABARA
_ JICA |
1) Vlcc Premdcnt Kenjiro IZUMI |
- 2) Managing Director, Social‘Dc:velbprhem Yukihisa SA.Kl.fR'ADA
_ Study Departmcnt (until June 2000) _ L _ ..
7 .'3) ‘_Managmg Dlreclor Social Dcvc]opmem o .Takano'ri.JIBIKl'
.. Study Departmcnt (from July 2000) | _ |
4) Dlrector Planning DlVlSlD[l Soc1al FumloKIKUCHI
: ._.Development Sludy Deparlmem | o
5 _.Dlrcctor 1st Socml Devclopmcm Study o Ta'k:'xol KAIBARA |
- Division, Socnai Dcvelopmenl Study | o
- ‘_Dcparlmem (untll Scptembcr 2000) _
- 6) Dlrec.lor 1st Soual Development Study :4 ToSﬁio.HIll?:A.I' N
| _. Dmsmn Soual Development Sludy SR
Dcparlmenl (from October 2000) _
-' 7) Deputy Director, 1st Social Development  Eri H.OND.A
- Sludy l.)ivis.'i.on Sociai Development | |
Study Deparlmem : . | | _ o
8) 1st Socml Developmeni Study Division, o Jitsllli.yh:'lSI:-l_lGU'RO o
| Socm] Deve]opmen( Study Departmenl | DR o _ -
9) Development Spcuahst | ) '. NObUhl[O KOYAMA
10) Development Specialist Keiko YAMAMOTO
11) De_veioﬁfne_n; Specialist

Tomlkazu INAGAKI __
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$.2.1

SOCIO-ECONOMIC PLANNING

Socio-Economy

The Kazakhstan Govemment initiated the capital transter in late 1997, which
coincided with the economic difticulties following its Independence. They
included a considerable GDP decrease, a rapid expansion of fiscal deficit and
uncmploymcm GDP before the Independence amounting to $50 billion dropped

6 a half.  One of the 1mp0rlam decisions made in this rcg,ard eventually was the

- transfer of the capital.

The Capital of the Repubhc of Kazakhstan was Almaty (formerly know as

& Alma-Ala) when the mdcpendence of the nation was achieved in 1991.  Almaty

is but located too far from the actual geographical center of the republic, and the
city was already overbuilt with its population reaching 1,500,000 with no further

o pmspccl for cxpansmn Dlscussmn of lransfcmng the capital city ‘to another

‘ locatlon sumed as early as 1994 at a hlgh level in the repubhcan Government.
- As thc resu]l ofa lhoroug,h comparatlve rescarch upon the souo -economic, natural

“and mtraslructura] COl’ldlllOl’lS Aslana (thcn called Akmola) was selected as the
new capnal ' ‘

In the course ot lhe demsmn makmg lor capllal lranster lhere were reporledly five
1mponanl conmderalmns

(1)" : Geographlcal Locallon ot the capnal

The tormer c,aplta] A]maty, is localcd but 100 far from the ;,eographlc center
of the Republlc which means that costs of lransporlahon of goods and
maiem]s are cxpcnswc and energy consumption inefficient. Astana, on the
other hand, is iocatcd closc to the geographical center ot the chubhc and is
closcr to major cmes w1lh1n the Republic. '

(2) : Transporiallon Nelwork

'.'Astana is convemenl]y localed at the cross—road of rails and hlghways
" Aslana is on the norlhem route of thc Slbcnan Rail connecllon Astana is

" connected with the major cities, lnc}udmg Karaganda Kostanai, Semey and
| Alm.xly by ralls and hlghways '

.(_3) ".-Slrate;,u. Aspect A

'_: Almdly is localed close 0 lhe mlcrnauonal bordu‘s with lhe neighboring
E nalmns A]though this may not create any immediate issugs, locauon of the

o capnal well apart from the international bordcrs shall be tavorab]e from the
' slrateglc poml ot view. '
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(4) Limitation to Development

Almaty is surrounded by steep hills around the existing city bounds, and

does not provide much contingency for future development. The existing

urban areas is already fairly built-up. Astana on the other hand has almost

unlimited open space around it, and is capable of accommodaung the
~ development needs in the future. '

" (5)  Ethnical Considerations

The ethnical composition of the republrc is hlstorrcally not umform with
higher ratio of Russian populatron in the norlhern part. The proposed
transfer of the capital from Almaty to Astana was expecled to accelerate
mixing of ethnic groups_ and thereby realize better _}_rarmomzalron

_Smce 1997 a substanlral annual mveblmenl of near]y Tenge 40 blllron has been

' provrded for the construcuon of a new capltal in Astana Cny, comprlsmg mamly
. of largc -scale mtrastruclure proyecls In 1999 publrc mvestmenls of lhe cenlral

and crly governments combmed accounted for 60% of lhls total mveslment
Aslana is reallzmg a substantial and raprd growlh of GRDP wrth lhls mvestmem '
The Kazakhstan Govemment eslrmaled thal a high level ot mvestmenl exceedmg
the present Jevel wrll conlmue dunng the trve-year per;od from 2001 and 2005

'_ The popu]auon of Astana loday is 322000 and is z,rowmg The economy “of

Astana is aclive, as the per capita GRDP of the crty is 36% hrgher than that of the
national average. * The present Aslana economy seems to bc powercd by the
'eonslrucuon industry that constitutes 27% of GRDP today. - Social condmons
generally compare well with the nauonal avera;,e, allhough lhe exrslence of below '
poverty line popu]allon shouid not be neglected '

Populalron and Ecouomrc Framework

In thrs Master Plan, 1he populatron pro;ectron was oonducled in con_;uncuon w1lh o

' lhe esumanon of growlh in regrona] oulput paymg allemron lo the increase 1n lhe :

per eaprla output lhrough eompanson with other NIES counlnes as the ma]or :
source of popu]ation mcrease in lhe caprtal crly such as Aslana comes from the
social increase factor. The historical increase ot the tormer caplta] of RK

Almaty, ‘was also eonlemplaled as a benchmark. Aecordrngly, the followrng :

prqeelron was adopted. Delarled resulls ot economrc forecast is shown in Table o
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Population and Economic Development Framework of this Master Plan

a0 e perrae et et st bbb bR
800
700
600
500
400
200 ~~Low Growth
—e— Medium Growth
100 e
o EAENPRE—— e -

1995 - 2000 . Zl_)_OS ) _20!0 . 2015 2020 2025 2030 2035
Mem 2000 | 2010 2020 2030 | Growih
L T T R - RN T e | rate (%)
Population (persons) : e 322,000 490,000 690,000 800,000 | - 3.1
GRDP (Tenge million) -~ 52,000 206,000 409,000 571,000 8.3
Per Capita GRDP (Tenge [ person) 160,000 420,000 592,000 713,000 51

Dirno (US§ | person) -~ -~ - 1111 2916 3.250 4.111 5.1

Fmancml Framework

Thc cosl ot dcvelopmenl of the capital c1ty w:ll mclude the components such as
urban deve]opmenl and archlleclure, mtraslruc,lures and cngmeermg protection.
From lhe naiure of projects, these componenl could be divided into the following

_ lhree categones proﬁt seekmg, less proﬁt seeking and non-proﬁt seeking works.

Thc pmﬂt seekmg works would include commerc1a] bu1ldm g offices and

' res;denua] comp]exes mamly tmanced by forelgn or domestic invesimenis or
commercnal banks 1f lhe mveslors could ascertain that an adequate Jevel of robust
- protll wou]d be g,enerated The less proﬁt seekmg works include infrastructures
= such as vanous ulihlles  public transporl facilities, mamly tmanced by government
budgets Non-proﬁt seeking works consmt mamly of public works such as

govemment ottlces roads bndges parks watcr rcsourc,cs and ﬂood mltmallon

- ”ordlnanly hnanced by lhe t,ovemmenl budgels

The fol]owmg tablc shows an 1mage of tmance to the lhree cate,gonzed works. lt
s lmportanl to reduu: the burden of govemmcnl budgets wnh lhe introduction of

: pnvalc mvcstmenls 10 mfraslruclurcs Deregulauon m pubhc service tariffs or
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improvement of management public sectors would promote the private
investments,

Finance framework to the thiry (30)-year investment to the new capital construction

Use of fund ' Source of fund
Non -profit seeking works Government budget
(1ntra§tructure) - T promotion of private investments

Less-profit seeking works

Private investment
Profit-seeking works Foreign investment

Socml Framework

.Aslana shou]d pursue a role model tor burldmg a welfare c:ly At present

Astana Mumcrpahly has substanllally more budget per caplta in educallon health

care and c.u]lure acuvmes than the nallona] averages. Itis essenlla] that Astana
. 1mproves its socral welfare 1cvc] by eftecuvely usmg this budget and presents the

outcome lo others in Kazakhstan

: Drtterenuauon of i 1ncome m d:lierenl segments of lhc popu]al:on 1mposes a bas:c
_ issue of attordablllly * About a quarler of the popu]atron is said to be below lhe
_mmlmal monlhly wage sel by the Mumcrpallty One basrc eondmon of the
_above is to ascertain aftordablhly of vanous urban servu,es pr0v1ded not only o
the average citizen, but also the uuzen with limited means of ]1v1n5,

Malnlammb the atfordabr]rty of housing and uullty paymenl w1ll be an

' mdlspensable concem in lhlS Master P]an as will be revisited in S.8.

. MASTER PLAN OF URBAN DEVELOPMENT

Hlsloncal Baekground of Astana Clly dnd Capllal Developmenl

The hlslory of Aslana traces back fo 1824 In 196() the crty was desrgnated as
the center city of lhe Soviet Umon 5 plan 1o boost wheat produetmn called Vlrgm
Land S(.heme and the name uf lhe city was changed 10 Tsehnograd ‘This |
lrlgg,ered raprd construction of urban mfrastruclures and fast Erowlh of populallon
by influx of people for agrrcu!lural and mduslna] actmues

- After lhe mdependence of the republlc the c1ly (lhen renamed 10 Akmola) o

experleneed recession due mamly to drastlc dechne in mduslnal and agncu]lural
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production and stagnation of economic activities. The designation as the new
capital of RK came in such an occasion.

Historical Changes of Population of Astana
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S.32  Present Condmons of Urban Plannmg, Archltecture and Land Use

'The ongmal urban arcas of Astana werc locatcd bctwcen the two buffers; the

B raﬁway track on the north and the Ishlm Rlver on the south They extended

' -beyond the rallway track to form the mdusmal city on the north, and the
' remdentlal areas expanded w1thm the two buffers east and westwards Recenlly
' res1dentla] development crosscd the Ishlm Rlver to the south on the left bank of
the Ishim. ‘ '

* Astana éi!y
expanded along the
two physical
buffers; the railway
on the north and

. the Ishim River on

- the south.
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production and stagnation ol cconomic activitics.  The designation as the new

capital o RK came in such an occasion.

Historical Changes of Population of Astana
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Present Conditions of Urban Planning, Architecturc and Land Use

The original urban areas of Astana were Jocated between the two buffers; the
railway track on the north and the Ishim River on the south.  They extended
beyond the railway track to form the industrial city on the north, and the
residential arcas expanded within the two buffers cast and westwards.  Recently
residential development crossed the Ishim River 1o the south on the Ielt hank of

the Ishim.

Astana city
expanided along the
two physical
buffers; the railbway
on the norith and
the Lelim River on

the south.
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S.3.3

Basic Concept of the Master Plan

This Master Plan adopts the basic phllOSOphy and structure of the first
pnzc-wmmng entry by Kurokawa to the international design fender held in 1998
by the_Kazakhstan Government. The first prize winning plan by Ak Orda at the
l996domestic'competition together with the present master plan worked out bya
Saudi group, which is an approved master plan of Astana today, shall also be
consohdated into the present Master Plan.

The basw philosophy of this Master Plan is based on .s:vmbzoszs and metabolism.
Astana will be a sysmbiotic city in the sense that the city’ s past and future will be

'consohdated in harmony. The c:ty will be created on the both banks of the
rmotherly river of the Ishim, which will be safely protected against endangering

citizens with floods. - Astana embodles a City of metabohsm with apphcatlon of

the linear zoning system enablmg to adapt to the ever contmumg development of
the city.

The 20“’ century was the era of the machme prmmple but the 21“ century will be -
the era of life pnnclple The concept of the era of life prmcxple is represented by
the keywords of metabohsm recyclmg, symbrosrs ecology, and env:ronment

7 Astana Clty, based on the above concept w1th the most 1mportant keywords such -
jas symbmszs recyclmg, ecology, and metabohsm w111 become the model clty of '

the 21 century

First Sketch of Kisho Kurokawa
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The Ishim River was flowing along the border of the historical Akmola City, but
was not actively utilized, for it caused spring floods due to melting snow and ice.
For the protection against floods, a dam was constructed at the upper sircam part
of the river. A s'afc and beautiful Ishim River as part of city life will be created
by the reconstructing of the dyke, ihe construction of a balancing pond and the
ﬁdjustmcm of the river width.

Tree p]ant'.ing will be implemented on both banks of the Ishim River to form a
River Park and the new housing arca (River city) there. By this means, River
City will émcrgc in symbiosis with the Nature (the forest and the river). Thus,
the Ishim River will not constilul'e a bdrder of the city any more. Astana City

' w1ll be created on the banks of the moiherly Ishim River that is flowing across the
cny similar lo Paris on the Seme River, London on The Thames, and Moscow on

the Moscow Rlver

.- The Mastcr P]an of Astana may be the hrst and may also we]l be the last one for a

ncw capnal to be constructcd durmg 21 Century. An ideal city of 21* Century,

~ not only for the peop]e of Kazakhstan but also for the mankmd needs 1o be
"rcahzcd and for this purpose experts of Japanese as well as Kazakhstan sides

must collaborale to achieve this historic construction.

Urban P]annmg Framework

. This: sccuon dcscrlbes lhe nurnerlcdl tramework lhat detmes lhc future im age of

~ Aslana, de_veloped from lhe basic concept detailed in Secuon_ 3.3.

1) Archileclure

Based on lhe socso-cwnomlc tramework eslabhshcd above, the archllf_ctur\l
" tramework as pertammg lo lhe housmg,, oftice and commerc:al and retail
: ﬂoor areas, is tormulated as be]ow

‘ Pr:ucclcd Hnusmg Floor Areas (grnas) | (1000m2)

| : year . | 2000 | 2010 | 2020 | 2030
o TmaiHousingﬂm 1 sone 7968 12,4290 15197
Total Ottice Floor L 1,838] 3175 4800 5,625
Commercial & Retail floor : 168 301 462 760

@ LadUse

: The remdenlml areas have been calcu]aied as shown below The gross area
"___mcludes lhe requrremenls for urban greenery area, the area requlrcd for
roads and othcr hard surfaces, arcas required for commumiy services and
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taking into account the necessary open spaces and green buffer areas
between the various residential zones.

Projected Reside.nlial Areas and Densities .
Year 2000 2010 2020 2030

Net residential area (ha) 3,356 4,512 6,016 6,767
Net population density (person/ha) 98 109 115 124
Gross Residential Land Area (ha) 4052 5,726 7,840 9,075
Net population deusity (personfha) 81| . 86 88 88

The total land use framework can be summarized as follows:

ﬁnjectéd Total Land Use Framework _
Year - 2000 2010 2020 2030

Gross Residential Land Area (ha) 4,052 5,726 7,840 9,075
Gf)vemmeul, Diplomat and New Business ?50 850 950
City (ha)

Expansion Area of New Business (ha) - - - 300
Industrial Areas (ha) ' -~ 7,000 7,000 7,000 7,000
Other buffer and unusable areas (ha) - : 59,948 57,524 | 55310 | 53,675

Total Land Area Astana City {City

Boundary) _(ha) 71,000 | 71,000 | 71,000 | 71,000

S.3.5  Future Land Use and District Plan

Flgures 3.5.5,3.5.6 and 3.5.7 respectlve]y prcsenl the Master P]an of tuture land
use of 2010, 2020 and 2030, respecuvcly The fo!lowmg is the e¢ssence of the
spatial allotment of land use.

(1)  Residential District

The allotment of residentjal districts in Astana is delineated mostly alohg the
ishim River on the both banks. This allotment follows the basic (:once.pt of
forming a riverine city in Astana, which presently extends on one side of the
river (right bank). With the exlensmn of residential districts on the both
sides of the river, the lshlm River shall form a natura] greenery and water
axis leading the development of the city symbohzmg the motherly flow of
livelihood. - | |
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3)

Central Business District

Aside from the existing central business district, located in the southern part
of the urban fabric near the river, a new central business district is planned in
the center of dévelopmént area on the left bank. The area around the
business district will accommodate most of the central government functions,

such agencies and ministries, and houses most of the diplomatic missionaries.

This new business dié_trici will be the symbol of the new capital of RK.

'The basic structure of the new business district follows the pattern

established in the existing Master Plan by a Saudi group in essence, although
new ideas were put in to strengthen the integrity of the area consolidating the

$-15
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5.3.6

(4)

business, governmental and diplomatic functions within the spacious and
well-designed super blocks appropriate for the new capital.

Green Areas

To create a symbiotic city, where the city dwellers could enjoy the abundant
greenery and water bodies in the -close vicinity from their living quazters a
green corridor along the Ishtm River is to be mtroduced This will serve as
the eco-comdor of the clty where not only human beings, but also small
animals and insects could resnde in harmony. Around the proposed new
development a belt of greenery will be created to serve as an €co forest that
will protect the city from the florid winds in winter, and dusty storm in
summer. '

Guldehnes for Urban Facllmes

In order to deplct the allotment and control the spatlal structure of dlstnct leve]
structun: guidelines of vanous urban facilities were fonnulated The ma]or

items of the gu:delmes mcludes

Commercral facllmes such as shoppmg centers bazaars and dlstnct centers R .

Educational facﬂmes such as kmdergartens, secondary schools colleges and
hlgher educatlon mstltutlons '

Health care facxhttes such as hospltals and health centers

Pohce and ﬁre-ﬁghtmg fac111t1es .
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District Planning for New City Center

The New City Center is the total of the Government City (District 13) and
Busihess City (District 14) which include the Diplomatic areas, as shown below.

New City Center

Thc New Clty Center area is where the devc}opment of the new capital of RK is
mosl prommem If the exlsung cny center perlams to the city and the nation’s

: pasl and present the New C1ly Center will symbolizes its future and dreams.

The New Clly Cemer w1]l crcalc an excellent environment w1th shady greenery

| lining streets and hvely urban parks where the residents and visitors alike could

relax and enjoy the amenity in the city. The newly build citizen’s park will house
cascades, streams and fountains, and provide information and vending stations
accommodated in Yulta’s.

K The skyhne of the New Clty Cenler will have rhylhmlc changes as in a piece of
- symphony, created by strict limitation ot the maximum height of buildings

accordmg 1o the blocks they are located. For the New City Center to form a

'memorable and mlegral lownscape control of building lines shall be entorced by

whlch a vista along major streets wide open 1o the sky even at the ground level

" shall be crealcd

In cons1dcrauon of the severe wealhcr condition in wmlcr covered promenades

.-' and pedestnan decks will be prov1ded to prov1de shelter to shoppers and workers.
g Parkm;, spau:s shall be covered with roofs in the future as the city grows Shops

and cafés shall be placed moslly on the fist and second floors of commercial
buildings in Business City area. '

S-17



The JICA Study on the Master Plan for the Development of the City of Astana Summary

S38

Religious facilities will be provided in the cultural arca. Consideration will be
given to the multiplicity of religion in Astana, Jand areas will be reserved not only
for mosques but also Russian Orthodox churches and others, which will be an
important measure for symbiosis of ethnic groups.

In the core area of the New City Center automobiles will have restricted entry,
while shuttle buses and city buses wxll circulate for easy movement within the
area. Refer to F:gurcs 3.7.1 and 3.7. 2 for plan and image of the New Clty Center.

Townscape Gu]delmes

_ For creating and mamtammg the favorable and harmomous urban townscape and

“environment in Astana, an mtcgratcd approach for townscape creation shall be

necessary This gu1dc]mc shalI cover lhe ccntral parts of the new and existing '

urban areas in Astana City. Ma]or pomls in the proposed Townscape Guidetines are

_ summanzed in the 1able below

§-18
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Table Major Points in the Proposed Townscape Guidelines

s39

Ohject Item Conients
New City Architectural * Height Limitation (Business Area 100 to 200m; Government area
Conirol 30m; Residential area 15 to 20m)
» Building Limitation Live (Inclined building limitation line
regulation along major streets in Government City)
* Set-back (A 20 m sel back along major streets in Government
City and promotion of planting in the sel-back areas)
* Proposal of Color Management Plan
Street * Tree-lining of streets reflecting the characteristic of each street
. « Naming of strect afler famous people and others
Parking System * Ground level parking for a time being
* Provision of roofs and connection to pedestrian network in the
e -~ future -
Public Transport * Provision of c'lrcular pubhc buss route within Govemmenl Cily
Pedestrian Spaces * Provision of internalized (covered) pedestrian bridges and malls
_ : - in Government City .
o » Connection with shopping malls
Parks * Provision of green belt for pmlec!mu agamsl s!mn;, r winds and
IR formation of urban axis .
Cultural and . | * Designation of land plot not only lor an [slamic Mosque but also
Religious Facilities " for Russia Orthodox and Catbolic Churches
Lighting * Lighting for sale and ameuity of city environment
- * Night-time lighting of individual buildings (Presidential Pnlace
. Presidential Administrative Olfice, Parliament)
» Night-time lighting of monuments (Independence Momiment)
. nghl time Ilg,htmg of szen s Park
E)(lbilng - | Green Corridor . va:smn of greenery in the bt'l bctween Respubhka Avenue and
Clly o DRI * Pobeda Street ..
* Preservation of historic bm!dmgs and archmcmral beritage
s Provision of transit mall (Improvement of Belbllhlllk Street for
S betier amenity for pedestrians) :
East-West * Promotion of greepery planting along Abai Street
Parkways e Promotion of greenery planting along Bogemba Avepue
Bus:ness Cumdur = Induction of bigh-rise bulldmgs along Respublika Avenue and
; —' : Pobeda Street 0 -
Preservation Preservahun * architecture of hlstomal value
of | Subjects and - * architecture functioning as landmarks
Towuscape | Guidelines - = verpacular architecture .
Heritage * | Planning of Scemc = Beibitshilik and Akjzhayk Slreels Preuncls also to propel orderly
S | Zone development to improve the amenity of the area by improving the
. appurtenant wmponems of the city such as parks, pavum nts,
slreel furmlurr elc.
, Transpormlzon P]anmng

_ Therc arc aboul 30000 veh:cles remslered in Aslana Whth corresponds 10 92

o vehlcles per 1, 000 of popu]allon

’ s;m:lar nature

"This rate is cons;derab]y lower than cities with

Wllh fqure 1ncrease in the i income and expansion of the city, the

'number of cars is expecled lo orow subslanua]ly

Wllh lhe tulure mc.rease ot populahon and hcavy dependency on the pnvate

passenger vchu..]es due uansxderauon nceds to be madc in transporlallon p].mmn g

'm order lo avond conecnlrallon of lratilc al specmc tocations that would create

' con;,csuon
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The following lable shows the framework for future demand forecast for

transportation.
Planning Framework for Transport Planning
Year - 1999 2030
Population ' 320,000 800,000
Vehicle ownership (ver./1000 JCISOII) 92 350
Number of vehicles (ver.) . © 29,000 280,000

The basic concept for the lransporlauon p]anmng, is established as lhe tol]owmg,

- Bask Concepl for Tmnsportalmn Planning

Item : : Content
Avoidance of Traffic Concentration *+ Effective conneclion between the exisling and new urban
cenler by ring roads ‘.
Creation of Effective Transporlanon . Imroductlon of gnd patlem road ne!work

enwronmem in new Cliy

Flexibility for Fulure Changes . - _ . Wrde ro_ad cross seclions al major roads allowing for
I ) ) - fulure introduction of rail type public transportation

Based on the basrc concept above lhe proposed road nelwork thus oblamed is

shown in Flgure 3. 9 5. Aseriesof sunulduons of lrafhc flow has been conducted

1o fmd the bouleneck ot the f uture roads and tmd out any necessary modltlcallons

and consequenl]y lhe road hlerarchy struclure of the nelwork was eslabhshed as

'_'shown in Figure 3. 9 6 The pro;ecled traihc flow in a!l the roads is genera]]y' -

wrlhm lhe reasonable rang,e

- For lhe pubhc lransporlallon sphcre buses wril commue to play an |mponanl role

possrbly in combination with trolley buses To turther slreng,lhen the role of
public transportation, a light rallway transit (LRT) syslem is proposed tor

_ 1rnp}crnenl.mon belween lhe exlstmg rallw.ny slauon and the axrporl by 2010

C1ly Greenery P]annmg,

In Asl.ma, the ex1stmb t._,reen areas accounl tor 121.2 ha, mcludmg a 104 ha park
called 1he Cily Park on the left b.mk of the Ishlm This corresponds to the per

~ capita greenery of 3.7 m'/person whlch is consldered 10 be con51derably Tow for a_'
) tulure lnlcrnduonal uly ' ' '

_ The tormauon of lhe envrronmenla} prolecuon torest was slarled in 1997 The

Commmee of Foreslry, Flshery and Huntmg, under Mlmslry of N.llura] Resources
and Env1ronmenla] Prolecuon conducls the toreslalmn A ieamblhly sludy on E

_lhe g,reen zone lormalron allocaled 29, 300 ha, of which 23, 900 ha have already .

been surveyed Planllng ot trees has been slarted and conlmued tor 1he !ast three -

years.
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The targets for parks within the urbanized fabric is set at 12 m?/person, as
stipulated in Snip, while the target for forestation outside of the urbanized areas is
~ set at 250 m?/person.  The following table summarizes the {ramework.

Planning Framework for City Greenery and Forestation

Year 2000 2010 2020 2030)
Urban Greenery Area (ha) ' 121 401 681 960
Urban Greenery Area per person (m2/person) 3.8 8.2 9.9 12.0
Forestation Area (ha) 10,200 | 13,400 | 16,726 20,000
Forestation Area per person (m2iperson) 316 275 |- 242 250

The greenery axes are planned as shown in Figure 3.10.4, major components of
which are the following.

»  Green belt along the outer ring road
* Main greenery axis in the c1ly arca along the Ishlm River

. Mmor greenery axes compnsmg the belts along the Akbulak and Sarybulak
‘and belt from Malblyk Lake towards Telman Village.

L. Greenery cores wzthm the city area consolldated by new parks

. _Enwronmental protecuon area oulsrde of the city tormmg Eco-Forest.

S4 lnl‘rastructures Develbpment Planning for Astana City
S41 Approaches for Infrastruclures Planmng

The basic approaches to mfrastruclures planmng in lhls Master Plan are sel as the
: followmg,

1) ngh rellablhly of tacﬂllles approprmle for 1he nation’s caprla]

. Infrastruclurcs are a stap]e htelme of urban dwellers as well as necessily for

CCOI]OI'H]C aclwmes 1n a cily. Umnlerrupled high level urban services and

o 'uulny by lhe mfraslructures network are essenua] in sound developmenl of a

- city. This i is more true for Aslana as this is the new capital of RK. As the

: 'caprla] vanous cenlra] admmlstrallve functions will continue to accumulate

o _m Astana. Provrdmg a stable and robusl infrastructure network is therefore
: an mdlspensable e]emenl in the developmem of lhe new eaplta]

. ) Envrronmenlal Consrdcrahon

_._As drswssed m Secuon 31 this Master Plan places an emphasrs on

o -.symbmsts and metabollsm which rclate to the environmental dSpCCl of the
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. “face” of a nation.

3)

size.

city. The capital is, and will always be, a model followed by other cities.
The nation will be known by its capital, and on this token the capital is the
A devclopmem stralegy with due consciousness on the
environment is thus adopted. Varlous measures will be contemplated as to
promote re-use and recyclc of resources This principle will be followed in

the planning of infrastructure.

Manageable ]nveslment

Due
attention will be paid to utilize the existing facilities as much as possible

Necessary costs for investment are another 1mportam consideration.

with rehabilitation, so as to control the necessary funding to a manageable

New invesiments will be considered wherever rehablhlalmn of

_taulmes is either difficult or unrcahstlc

“The planning terms are established as the following

+ Medium Tefrn’ Upto the year 2010,
* bong Term; Up to the ycar 2020

e Ulllmale Term; Up to the year 2030 desmbmg the ulnmme 1maﬁe of

dcvclopmem in lhe vt.ry fong term.

Planning of Water 'Resourccs ‘s

_Aslana City dcpends on lhc Iahlm Rlvcr for |1s walcr resour:,e exlraclcd mamly

from

Vyacheslavsky Reservon' located 51km upslrt,am The annual yleld of the

Vyachcslavsky Reservoir was analyzed and the annual yleld was cshmalcd lo be
89 2 MCM wuh a depcnddblhly of 95%. ’

Thct

shown in lhe tollowmo

ulurc waler demands werc csumated tor dlllerenl wie;,oncs ot walcr usc as
A deflut of 15.3 MCM would accrue as S00D as 2010 if

no counlermeasurcs are ldkcn up.

Item

Annnal Waler Dcmand inT [gel Ycars (MCM)

: 1998 | - 2010 - 2020 2030 7| -
Drinking 504 554) 792 96.6| .
Technical water 6.5 8BS 9.7 112
Irrigation*’ 2.7 - 20.9 - 252 - 30.8
Greepery - - 01 03 S04 0.5
Sanitary flow 50 5.0 50 50|
Landscaping, fire-fighting and - 30 30 3.0

miscellaneous use R e
Water loss - 12.0 125 . 131
- Total @ - 64.7 _104.9) 1350 - 160.2
Note *1:Waler requirement for limited period for forestation is not considered in this table.

s
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A oomparalwe study on the alternative source of waler resources for Astana

revealed that the transfer of the water in the Irtysh-Karaganda Canal to the Ishim

~was found to be the prelerred strategy. In view of the necessity for a large scale
' facility to transfer the IKC waler, it is recommended to implement the IKC
. pipeline project in two slages, namely, 1o develop one half (90 MCM/year) of the

water transfer capacity of the project in the first stage by 2003, and to develop the
remaining one half (90 MCM/ycar) in the second stage by 2025. It is proposcd
to adopt stage-wise countermeasures for practical solution of water quality of IKC,
as the water qualily measurements indicate high content of copper in the water.

The Study Team also considers groundwaler {o be a future waler resource option.

Details need to be clanhed as to the available production capacity of oroundwaler
logcthcr with momlormg of water qudhly

P]anmng ot Water Supply

AWater supp]y of Astana is operated by the municipal water company, ASA.

; Separale nelworks exlst tor dnnkmo water and lechmcal water. The water
treated at the punhcallon plant is supphed for drmkmg waler, while the raw water
. extracled trom the Ishim Rlvcr is supplud for technical water without (reatment.

The exlslmg purlhc.mon p]anl was wnsﬁruclt.d m ]969 and expanded in 1982

| _ Despite its onﬁmal desn,n capauly of 2(}0 000 m’ /day, the plant has been operated

'_al 140,000 m/d.iy in summer and 120000 m'/day in winter. Due 1o the
_;uperannuatm;, of mechanical and electrical eqmpment the p!anl shall face

dlthcully in pmwdmﬁ the necessary quality and vu!ume of water in near future.

'Dlstnbuuon pipes are g,enerally old and a larue quanllly of water, 26%, is lost by

]eakage in dlslrlbuuon and 20% lost as lcakawe and wastage in consumers’

- '_tacﬂny

e The bas:c approaches lor lhe 1mpr0vemenl of lhc walcr supply syslem in Astana is

Enhanced relmhlhly appropnate for lhe new cap;lal

. Reducuon of loss and wastage for eiteuhve use of llmllcd waler resources

. Contnbuuon 10 manaﬂenal improvcmenl of ASA by taclllly improvement

o The tol]owmg lab]e summanzes the water demand with the loss and waslage

" reduction in clh_:Ll.
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Daily Average Water Demand

Year [ 2010 ] 2020 | 2030
Drinking Water (m’/day} .
- Water Demand 115,200 165,000 201,100
- Loss and Leakage 36,500 52,100 -~ 63,500
- Raw Water Demand 151,700 217,100 264,600
Technical Water (m'/day) ' o S B
- Water Demand 22,200 25,300 29,200
- Leakage 1,200 - 1,300 1,500
- Raw Water Demand 23,400 26,600 30,700
Raw Water Demand - Total 175,100 - 243,700 295,300

~ This water demand has been discussed thoroughly between the Sludy Team

and

the relevant authormes mcludmg Construcuon Committee, and was accepled duly

by the Kazakhstan side, as mcntloned in Subsection 1.5.1. (8). The following -
table summarizes the overall companson between the estimation herein and those

stipulated in SNiP. The proposed facility deve]opmcnl is shown in Flgurc 4.3. 3.

Comparison of Water Consuniptioﬁ_ Projcction and SNiP

~ Year _ 2010 - 2020 . | 2030 .
Unit Lped m/day - | Lped . m’/day Lped m'/day
JICA M/P . 230 112,840 - 252 173,820 F 272 217,970

SNP Mi 200 - 98,135 225 : 155,574 =237 189,624
! 0301 147,495 342 235,858 357 | 285712
" The proposed tacrlny expansron is summanzed in thc lab]c below.
Facnhly Expansion l'or Water Supp!y up to 2030 e
: Planning Term Medivm (Up 162010) Long (Up_ _102020) U‘.!'lm;;esgj plo
Coustruction Perid 2003-2007 - - 2011-2013 2017 2019 '
Water Source Vycheslavsky Reservoir, the Ishim River - : -
Intake Pump 200,000m’/day; New | - 75 000m3/day, New 75 000m3/day, Exp.
Raw Water S [Cﬂ _ e
Transmission Pipe B N 150 /day, New B R S
Water Treatment Plant | 100,000m’/day; New 120,000|n3/day, New: 100,000m3/day; Exp.
Distribution Pump - 140,000m’/day; New 168,000m°/day; New | 100,000m°/day; Exp.
Distribution Network | 98km Reh./73km New 62km New - 40km New .

Nie:

New; New consimction

Exp; Fxpansion

' Plannir)g of Se\#rera.g_,e _ :

. Reh.; Rehabilitation

The Clellng scwerat,c network connects 1o 73% ot populatlon wnh lhc scrvrcc

: 'populatlon of 220, 100. - The populauon who arc not conncctcd to the scwerage

syslcm have mbht sorl c.ollcucd by scplaﬂe collccllon vehlcles

The ex1slmg sewerage lrealrnenl plam uuhzes aotw.ned sludge process w1th a

desr,&,n capacity of 136000 m’/day.

The aclual amounl trealed al ST P is

estimated to be 100,000 m*/day. ~ Effluent from the SPT is osllmal_ed lo havc a
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BOD of 20 mg/L, which is considered to be normal. The cffluent is discharged
to Taldy Kol Reservoir for storage, evaporation and infiltration.

In accordance with the increase in the volume of water supply, the generated

sewage is projected to grow, as shown below.

Sewape Generalion Forecast up 1o 2030

Year : 1999 - 2010 2020 2030

Sewage Generation (m’/day) 104,133 112,224 171,273 216,842

In the next ﬁfleen'jears, the existing SPT will be subject to extensive

rehabilitation. Expansion of the eapaciiy in the same plant shall be commissioncd

by 2015. The treated water shall continue to be discharged to Taldy Kol

" Reservoir.  Reuse of the _treated water for agricultural purpose will be promoted

for effective water use.

The existing 'sew'er pipes and pum.ping. facilities will be rehabilitated and the

 additional sewerage connections be provxded to the new residential areas. The

p]anned connection rate xs 95% in 2030. The proposed fac1hly development is

shown in Flgurc d. 4 1

Planmng of Power and Heal Supply y

= _' Elecmc power and heal 1s supphed by Astanaenergyserv:ce whlch operales 2

thermal power slauons (IETs-l and 2) the heat supply network and power -

L dlsmbullon nelwork

TET 5-2, the coal tn‘ed lherma] power station, provides most of the electric power
*necessary for the c:ly It is composed of five units of 420 t/h steam generating
~ boilers and lhree units of 8OMW turbine generalors Mosl of the facilities will
have been operaled for more than 30 years within 10 10 15 years lime, needing
3 .rep]acemenl - The e]ecmc power for Aslana Clly is provrded through 110 kv

o lransmlssmn llnes

3 'I'he main sources of heal are TETs-l wnh lhe 'usual heat supply amount 300 to
- 330 Gca]/h ‘and TETS—Z with 470 Geal/h only in the wmler season. ‘The hot
© water healed al aboul ]15 °C at the sources is transmitted to demand ends though
L the dlslncl healmg syslem that eover about 80% of population. There are five
heat eemers m the uly, which balance the supp]:ed heat evenly aMOng CONSUMErs.

: The tollowmg are the rcsults of demand torecasl ot power and heal.
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Demand for Electric Power and Heat ,
Year 2000 2010 2020 2030
Peak Electric Power (MW) 226 362 485 570
Peak Heat Demad (Geal/h) 764 1,306 1,619 1,974

.'proposed for commlssmnmg in two stages.
' proposed plan of facility expansion.

- With the expansion of the city, existing capacmes for both the electric and heat

supply is expected to insufficient. In consnderatlon of lhe superannuallon of the

present -faci]ity and necessity for occasional scheduled stoppage for maintenance,

construction of 11SMW conventional coal-fired electric power and heat energy

generation plant is proposed at TETs-2 by 2006. To minimize atmosphenc
poliutant load, low SOx and NOx boiler type was sclected together wrlh adoptlon

- ofa suspended parucle comrol device.

'Afler 2010 natural gas-f}rcd comblned cycle p]anl for power and heat supp]y is

The foilowmg table shows the

The proposed fac1hty development is shown
m F:gure451and452 '

: Faclllly Expansmn l'or Power and Heat Supply up to 2030 |

Planning Term Medium (Up t02010) Long (Up 102020) Ultimate (Up to 2030) :
o ' ' ' 150MW (Natural gas| 206MW (Natural gas-
Power and H_ﬂt Source HSW (Coalfired) fired combined cycle ﬁred mmbmed cycle

- heduled Commissioning L 2006 - 2011 2 2021
New Substation 2 IlOkV/lOkV S/S 2 110kV/10kV S/8 1 110kV/10kV S/S -
' . Airpon' to Western, 500kV S/S 1o TETs2
New Trans. lines 62km llkV T/L 500KV S/S 1o wc Ste To Hi gh Tech Park
Heat Distribution To NCC 12 and 17|  TO NCC 4B, 18,10 0 'nec 11, 14, 16
Pipelines . : 15,16, 19 S
Ncw Heat Centers - 1 sew and 6 extension

6 natural gas-fired -

] .

5.4.6

_ Nole NCC - New City Center

_w1lh oil and coal.

: P]annmg of Natural Gas

Introducuon ot natural gas wou]d play an 1mp0nant Tole in lhe energy seclor of .

Aslana A]though the cosl of natura] gas may be hlgher than coal, natura] gas

prov1des higher Operabzllly and easier malmenance and more 1mportantly, natural

gas is env1ronmenlally supenor in every aspect (COz, NOx and SO x) compared

agreement between RK and ‘Russian Federauon

Presently, a teas:bllity study is ongoing based on a b}laleral

Plan lhal natural gas would be avallable to Aslana by 2010. .

s assumed in lhlS Masler _

The polenual demand tor nalural g,as in Astana C)ly is esumated 0 be as to]lows
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Domeslic and Public Demand for Natural Gas

Year 2000 2010 2020 2034
Domestic Use (Million Nm3/y) 34.4 51.0 715 82.8
Public Use (Ditto) - - 139 20.2 290 335
Independent Boiler  (Dilto) - 5.0 103 16.7
Sub-Total (Ditto} 483 76.2 110.8 1330
Thermal Station Use (Ditto) - 100.7 - 206.8 3337
Total (Dilln) 48 3 176.9 317.6 466.7

The supply ‘network of natural ,g,as will be connected to the proposed Trans

- National Gas Plpe]me (7 3 MPa), and proper pressure adjustment be done for

high- -pressure (1 2 MPa) d:stnbuuon The distribution network is planned in

“such away as to minimize the river crossmg, and cover all the heat centers to pick

up all po_te_n(ml demands. The proposed iaullly development is shown in Flgurc.

46.1.
.' The tollowmb Lon51derallons need 1o be made in 1mp]cmcnlm0 the plan.
. Ad_aplal_mn lo_the natural gas based en_uwy system at mdw:dua] new buildings

.. lmplemenlm'ion "of the niilural gas distribution system in compliance 1o the

pmposed Trans Nmmnal Gas P]pdme Prq;ect

. Ettec.lwu use of the existing LPG 1aul|t1es as commnency tor future

uncerlalnty ot nalural ;_,as 1nlr0duu10n

3 Planmnu ot Tt.lt.c.ommumcalmns :

“In Asldn.l the lulemmmumcatmns services are ottercd by Astanatelecom, a
E reglonal alhlldle of 0SC Ka?akhlt,h,mm There are 64,500 ltlephone lines,

which wrrupond to an average lelephone density of 20.1 lines per 100 of

, population.  Although renewal of the tblc.communu.auon facility is rapidly in

-'pmurcss 37"/' ol the sw:k.hes are sull the old analobue types. The existing

subscnber m.lwork moally uuhzes condull insulated, lead shealhcd cables

msla]led more lhan 20 10 25 years dbO whu,h au.ount for 1requtn1 disruptions.

~As the ncw capnal of Kazakhslan demand for le]ecommumcalmn connechon is
) "-_'expccicd to gow rapldly in lhe tulure as the lelemmmumcatmns network provide
'__basu, and new servxces tor the new businesses and government offices. The

following lahlc summarlzes the dcmand pm]eumn tor the new development arca
of Astana. - ' ‘
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Summary
Demand for Direct Exchange Lines for Telecommunication
Year - 2000 2010 2020 2030
DEL demand in the existing lown area 64,500 | 145400 194,400 | - 228,200
DEL demand in the new residential area - 70,500 148,100 209,700
Total 64,500 215,900 342500 437,900
Telephone Density ({100 Pqpulanon ) 20.1 44.1 49.8 55.0

The proposed facility development is shown in Flgure 472. The proposed plan

for fac1l1ty expansion for the new devclopment area is summarized below

Facility Expansion for Telecommunication

Planning Te © Medium |- Leng Ultimate
anning Term - (Up t02010) - (Up 02020} . | (Up 10 2030)
Additional Switching Capacﬂy 63,560 84,500 o 61,600
DEL) .o
. - - 1 system
SDH Local Ring 1system (New) . (Expansion) -
DLC Facility 3 stations (New) | 3 stations (New) | Expapsion
Outside Plant Facilities 3 stations (New) |3 stations (New) | Expansion -
Power supply facility and building -~ | 3 stations (New) |3 siations (New) | Expansion
Administrative Data Commumcnllon 1 syst ' : . : o
: Uelwork system (new) B T -

Plannmg ot Sohd Waste Manaﬂement

Landtil) is Lurrenlly the only dlsposa] mtlhod adoplcd in A.slana Thel'é is a

fandfill mlc loc,alc.d 6 km northeast of the uly cenler whu.h has operatcd sm(.c

1972, The landfill w1ll have to be c.]osecl earlier ihan 2010 because of rapld

increase in lhe city’s MSW generation and/or serious ﬂround water pollution
caused by the landl:ll which would call for a need of a new landtill site w1lh

dpproprl ate enpvironm cnla] counlcrm CdSLIl'CS

The table below’ summarizes lhe general:on and collectlon volume of MSW
mcorporalmo Ihe etleub of suba.l.mlml wasie redu(.llon programs

Pl‘llJC(.ltd Gtm.ralmn and Cullccllun vnlume uf MSW

: Ycar G - 2000 2010 | 2020 2030 |
Projected MSW Generation Volume (m /y) 463,287 - 737,393 | 1,175,058 | 1,526,339
Waste Reduction Target Rate () o 0% L0% 10.5% 20.0%
Collection Rate (%) - 80% " O5% 100% 100%
Projected MSW Collection Volllme (m /yl) 370 427 691 652 1,046, 206 1,209,957

Waste g ;,cnemlcd at medical msuluuons is collecled and handied as non- hazardous
waste like MSW, allhoug,h it may contain mtemous waste such as human blood
and blood producls and cu]lures and slocks of mtechous agenls '

Measures to be conducted by 2010 mcludc cxpansmn ot the presenl landtlll sne lo
an adjacent site and 2 small scale batch lypc incinerator for hazardous HSW g
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. lreatment.

In the 10 years between 2010 and 2020, another landfill site will be
needed. Introduction of intermediate processing such as RDF and incineration
will be considered in this period. The latter landfill site will have 1o be further

expanded in the next 10-year term.  The proposed facility development is shown

in Figure 4.8.5.

~ Planning of Engihcel"ing Protection

Flood Prolt_:ctiori

’Ihé maximum dis_cha.rge ever recorded of the Ishim River was 1,200 m’/sec in
1948. Ever since the operation of the Vyacheslavsky Reservoir in 1970, there
has not been inundation in Astana, except in 1993 when a mechanical problem at

one of lhe gates cause.d l‘loodmﬁ

B A probable flood ana]ysm revea]ed 1hat thc pcak dlsuharg,e of the 10 -year tTood at

: .-__The scheme for ﬂnod

:Astana is 700 m%/sec, while that of the 100-year tlood is 1,200 m® /sec Low lying
- areas on lhc left bank of the Ishim ‘may be subject to flooding by a 10- -year tlood

or even smallcr one.. F_lood protection measures thus are necessary.

Estimaliuﬁ of Pﬁ:hable l"‘.lu-od

Rtllll’ll Penod Frobabilny - Vyacheslavsky . Aslgna
(Year) (%) (m'fsy (m*/s)
CLOOD - - 0.1 CL900 | 2,100° 1,700
100 . 10 1,400 1,200

. 15 -7 850 750
U 10 7N 70(]

' Noic) * A.slaud Mumup.nllly Estimation .

" There is a flood plam where laroe floods lruqucnlly inundates, and thereby cuts

the tloed peak. The tuncllon of lhl_&. flood plain will be strengthened in the future,

ﬂow distribufion’ is shown below.  Flood fow

‘ (,on'cbpondmg, roug,hly 10 100- ycar Tretumn penod afler retardation is esumaicd to

bc 750 m /sec

L 750m’s
T ) P Astana
'kS(Im“/s :

New Rescervoir

L L300m'/s.

Vvacheslavsky Reservoir

Fluod Dislrlbulmn Plan

ln lhe medmm len‘n dykt.s a]onb lhe Ishlm nver shall be hu,g,hlcncd near the new

B devc]opmenl areas on the ket bank of lhc ]shlm as planned by Mumupallly In
- the long and ulumalc lerrn, while the dykcs continue to be heig ghtened, retardation
' capacny of lhe upslream flood plam shall be slreng,lhened
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The following table summarizes the proposed plans for the flood protection of

Astana.
Proposcd Flood Prolzclmn Plan
Planning Term Medium (Up 102010) Long (Up 102020) iU]llmale (Up 1o 2030
River Improvement L = 7km; Riverbed Width: L= 14km L = %km _
Work 150m; Bank Slope: 1:3 Riverbed Width: 150m; Bank Slope: 1:3
' . Area 120 km2; Volume 360 MCM
]1; ew Flood Regulating - ' Cresf of Dyke EL+359.5; L = 20km
asin Flood Contro} Gate; 6.5x12x5n0s.

The proposed facility development is shown in Figure 5.1.1.

852 Storm Walcr Dramagc

Nearly all the present slorm water dramagc network in As!ana had been

- constructed bcfore 1975. The network was installed on the rlght bank of the
Ishim River, while there is no dramagc network on lhc left bank The total
lenglh of the network is approxxmatcly 39 km, wnh plpes ranglng 1n diameter
between 200 mm and 1, 000 mm. S :

' Prcsent issues of storm waler dralnage are summanzcd as fo]lows

. Insufﬁcwncy of dralnage network cx1stmg in the cny on lhe nghl bank and no
* drainage network on thc left bank ' - '

. Insufhc;ency ot trealmenl tacﬂmes for ston‘n watcr

* Noor llule operallon and mamtenance of dramage network

_ The probable mtensﬂy with a 1 S5 year rcturn pcnod was esumaled as 24 2 mm/hr o

and was ‘adopted as the demgn mlensny of ramtali for Aslana m thls Master Plan.
The following lable shows the proposcd p]an for the rcspecuve pianmng terms. -

Facility Expansion l'or Power a-d Heat Supply up to 2030

Planning Term - | Mcdium {Up t02010) | Long (Up t02020) [Utimate (Up to 2030)
Diz.<1,000mm L = 22km- L = 19%km - L= 5km -
1,000mm < . o g _ .
Dia.<1,500mm L = 168km L = 39%km - L= 10km
1,500mm< Dia. L = 14km : - : -
Total L = 204km " L = 58km L = 15km

The'pfoposed facility .deve]opniént is shown in Figure 521 .

S-30
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S.6.1

S.6.2

Environmental Management Planning

General Principlc for Environmema] Management Planning

This Master Plan has been tormulated in full consideration of the necessity of
mmgalmg the p0531ble effects accruing from a large scale development on the
environment. As the development of Astana is in essence an undertaking under

the administrative framework of RK, the basic principle for the environmental
" management must follow the standards established in and are in effect in RK.

Mm;,auon Measures Adopied in lhlS Master Plan

Developmcnl and expansmn of a cily genera]ly would cause, among others,

"~ increase in ,t;,cncrahon of waslewater and solid waste and emission of air pollution.

This wou]d normally lead to increase in the po]luuon joads on the anronmenl

~ Such 1n¢.rease in po]lutmn loads will normally materialize in lhu torm of

worsemng air quallly, water quahly, noise levels, etc. In order for prepannor

Masler P]an for city deve]opmcnl that will establish the basis on which 1o create

and mamt.un pleasant and sustainable lwm«v environment, an approprmlc

enVJmnmcnlal tramcwork needs lo be estabhsht.d For this purpose, basic

pnm:lples for Lounlermcasures to mmg,dle lhe expected negauvc impacts caused

. by the dwt,lopmt.nl are Lssmua]

-The prescnl Masler Plan has adoplcd a numbt,r of measures to sateouard the

qualﬂy of the natuml and urban c.nwronmunl The tollowmc Sub-sections will

dlbLUbS the ‘]erddy embedded spcutu measures for mitigating possible effects in

this Master Plan. In ordu 10 mmi,.ue the possible [uture impacts on the

environment dLLI'I.I]n" from the developmem of Astana, the I:o]lowmu measures

were IdLnlllltd and 1ncorp0ralc.d in lhe Master Plan.

$:31
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S.7.1

Table Mitigation Measures Adopted in Master Plan for Environmental Managemet

Category Ttem Mitigation Measure
Aquatic Securing of sufficient * Conpsideration on additional reqummem of water for
Environment | flow in the river landscaping and  sanilary flow for Astana and
: downstream
Control of Pollutant * Expansion of sewerage service area
load * Improvement of solid waste collection
* Betler management of Jand fill
L , : a * Better management of STP effluent
Atmospheric | Reduction of pollutant |+ Adoption  of  boiler with combusllon control
Enviroument | Joad at TETs technologies to minimize NOx emmision
Master Plan » Installation of an electrostatic precipitator to collect
of Akmola dust paticles in the flue gas -
* Installation of a flue gas desulfurization plant to
remove sulfur oxide in the flue gas -
Consideration of * Use of natural gas as an ahemauve epergy souice after
alternalive energy at the year 2010 al TETs :
TETs -~
Better conirel of * Overall lranspomhon p]anmng to avoid traffic
avlomobile exbanse - copcentration : . -
' ' * Proposal of LRT for Publlc lmnspon to lessen the
. : dependency on the individual automobile transport
Noise _ Reducuon of noise * Realignment of residential districts 10 avoid poise
. effects from pronc areas along 1he flight line of aircrafis
automobile traffic » "Additional provision of tree lining and wide sndewalks
Lo L 10 safeguard residents ilong major streets
Mitigation of noise * Realignment of residential districls to avoid noise
impacts of airport prone areas along the flight line of aircrafis :
Preservation - | Preservation of eco - * Green open space a]ong lhe Ishim 1o avo:d dlsorderly

of Fauna and
Flora

system along Jshim

deve]opmenl o

Careful alignment of
new developmenl :

* Choice of river terrace for Dew deveiopment of the new
~ city to mmimize the possiblhly of imparing fauna and

" City isto be deveIOped followmg the Master Plan.

ﬂora :

' Basu,a]ly, no senous env1ronmenta] 1mpacls are expecled to take place if Astana :

The slate expertlse of the RK

- approved ecological the Master Plan on 14™ May, 2001.

lnlegraled lmplementalion Ptograrii aad lnves_t'mel-lt Cost 3

Basu. Principle Po]:cy for Imp]emenlahon

The following basw pr1nc1ples were adopled in fonnulatmg lhe lmplemcnlauon '

'strategles to lauhlale the developmenl largels of Astana:

» Develop Astana City to tac1111ale and eonsohdate admlmslralwe and busmess '

functions

. Balanced and lnlegraled development of urban deve]opmenl 1nc]ud1ng:' "

arehlteclure mlraslruclure developmenl and enameermg prolecllon wuh B

bameally even  priority

in developmenl

a]lhoug,h 1ntra%lruclure and :

engineering protecllon should be pmwded in advance of urban deve]opmenl

works

¢ - Urban developmenl works to be mplemenled in lhe order ot lhe eenlral cﬂy

s
)
o
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parl to suburbs.

« Avoidance of unevenly distributed investment cost over the development
period of 30 years in accordance with the staged development of the city, with
no sizable front Joad investment.

« Due consideration for the balance between development and environment

~ 8.7.2 Description of Projccls '

In all 177 Projects, including 89 Projects® for the land and architecture
component of Urban Development Sector were identificd.

_Numbcr oI.Proposcd Projects
; o Urban Infrastructures Engineering Total
- Type of Project Development Development protection -
Number of Project oo 122 - 43 12 177

B S.7.3 Phasmg lhc Dcvelopmenl

_. The phasmg of Pro;ects m the thrcc Plannmg Terms, each having 10-year period,
were consxdercd Flgurc 7.3. 1 shows the overall implementation schedule for the

developmcnt ot Astana

Number of Proposcd Projects

el L : :  Unit: nos.
Sector - o Medium Long Term | . Ultimate . Total
' : ' Term (2010) 2020) Term (2030) 3 Terms
Urban Development : 42 40 40 122
Infrasiructures Development 20 12 11 43
- | Engineering pmlcmou S 7 : 2 -3 12
| Total - . ' - 69 54 54 177

S.74 lmplemcntallon Program tor Medlum Term (2001 2010)

. Med:um Term perlams lo the upcommg 10 years is consndercd herein to be of hig gh
ur;,cncy and necessny The following 7 lable summanzcs the identified Pr0|ec,ls in
- Medium Term Flg,ure 7.4.1 shows the 1mplemcn1atlon schedule tor urban

i developmenl in lhe new uly ccnter area.

An mlegraled pat ka!,e ni dcvrlopmcnl nclmllcs pubhc or prwalc desnged W achleve the p]:mmng3 goal

scl for cach ot the compnnenl'; in the 3 Seciors above, as dmdcd as necessary by time or Jocation thereof
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Number of Project to Implement in Medivm Term

Sector No. of Major Project or Conients

Project
Urban Development - : : : :
-Land Development 29 17-project at Residential District, 4-project at Industrial
and Architecture District, and 8-project at Planning District D
- Trausporiation 12 Roads, Trolley Bus, Bridges, IRT, Temiinal, Traffic

Management, Airpor ' '

-Greenery 1 Parks and greenery al 24-project for Resndenlml, Induslnal

and Planmng District

Infrastructures Development

- Waler resonrces 1 IKC-1shim Pipeline '

- Water supply 4 3™ Water Pipeline, Priority Walcr Supply ijccl in 1" slage |
- Sewerage 2 STP Rehabililation, Sewer Col]ecuon System Rehabshlauon
' and Expausion

- Electric power 3 110/10 kV T/L and S/S, Conventional Electric Power &

supply Heat Energy Generating Plant

- Heat energy supply 4 | Repair of Heat Main & Distributions, Extension of Heat

: : : Pipes, Consmlchon of Heat Pump Stallon Nn 6 and 3 Heal
Centers 7

- Gas supply 1 - | Gas supply network

- - _ 3 Install, Telephone on Left Bank of Ishlm Rwer, New

Telecommunication Telecommunication - Network, Admlmslrallon Data
LI Communication Network -

- Solid Waste 2 ndtlll 1 iject HSW. lnuueralur Pm]ul (1)

Eogineering Protection

- Storm water 3 Impmw meui Dr.mng,c Syslcm i

drainage - Nt ST

- Flood protection 4 lshlm River lmpmvcnwnl zmd Bauk Protection

Total 5

Project Cost

An 1nvulmenl cost lor the dLVL]Omenl ol the Cny ot A%l.ma in Medmm Long

and Uitzmate Terms was worked out and eshmated on lhe bams ot lhe econemu,

“and lmanual cost on the maslu plan level Table 751 labulales mtecralt,d

invesiment costs on an ewnomu, cosl bdms.

Qnmmury of Econonnc Bdbls lnlegraied lnvcslmtnl (‘ ml Ly

Uait: US$ million. -

Region/Sector Mulmm : l,ung Ulllmaie Tolal (ralm)
Lo (2001-2000) | (2011-2020) (2021-2030)
Urban Development 2,926.5 ~ 2,498.1 _1,808.3 7 2'42 9
Intrastmictures Development - 696.9 - 516.2 - 412.8 1,6259¢ - 0.18
Grand 1otal 3,678.9 3,051.8 - 2,250.1 8980.8] " 1.00
(ratio) - (.41 034 0.25 1.00 2

* The cost inclides to ¢ach disirict and regmn as the * parks and gr‘eenery” and as direc1 construction cost.

1) Price level is in Nove mber 2000. ' L '
2) Exchange rates applied are US$ 1 0 K Teng,e 144.0 = ] Yen 108.0. e
3) An economic basis cost consists the direct umslmctmu cost and engmcenng serv:ccs cost

o8]
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S.8

S.8.1

S.8.2

5.84

Cost and Benefit Analysis of the New Capital Construction

Clarification of cost and benefit for the new capital construction

The eLOnomlc analy31s of the capital development was conducted in a macro
economic framework. The economic analysis looks into the relation between the
n;ccssary inputs for production in the socwly and their outputs retained for
re-production. The inputs in this context are the capital investment and operation/
maintenance cost. The outputs further are esscmmlly benefits or earnings {rom
these inpms It the outputs exceed the inputs in value, the nel earning (net

benefits) would aucrue These net benefits would be rcserved for re-investment

. andre- producnon Thus the wealth in the society would au:umulale

Estimélio'n of the cost and benefit in the New Capital Construction

The' cosl of the capnal lranstur would be an aggregate capital mvmlmcnl and the
opemtmn/ maintenance gosl of all pmju,ls for the Lapllal transter, dishursed over

the 30 years of its 1mp1emen1almn With the accumulation of facilitics and assets

~as th resull of mvestmcnl the necessary opcralmn and maintenance cost would

. ]ﬂLI’t..dSL evcry y(.dr

Thc le_IOI‘ benefit would au.rue from 1hc 1ncrcase of GDP by effective demand

ocncrdlmn ' Thls bt,m.l:t wuld be measured by the increase in added value

(Gross Reﬂlonal Domesm, Pmduct GRDP) in Astana that is projected 1o take
place as the result of the investment as Lomparud with a hypethetical “without

project” casc.

_Approach lor Evalu.nmn

The ovura]l EIRR was LSllmdlLd 1o b(, 11% as shown in the allachcd table. The
'c.apnal lranstcr is LonSIdered to be uonum}cally viable. Imphcalmns of this result

.‘ot lhc economlo analysrs nud lo be cdrt,tully L]JbOl‘dlCd Unlike the rather

' w1dcspredd 5peculalmn lhal l.lrge bc.ale public undertak:nﬂs such as the transfer of

- a nauon s gapllal leads lo wasla;:,e of resources, the economic analyms above

c.lmrly indicates the economic ]usllhcalmn of the capital transfer over a 30 year

. plannmg, honzon

Flnam.e fo lhe mvealmenls in lhe Mdsler Plan -

_ Fmancc for :nveslments ns a crucial 1ssue tor the facilitation ot the Master Plan.

< WIII'I the magnnude of the ncccssary tmancmg and diverse and complex nature of

: lhe avallable sourccs, a clear stralegy needs lo bc esiabhshed

. §.35
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The following figure shows the estimated use and source of funds for the capital

development.
Use and Source of Fund for Capital Development
Use of Fupd . Scurce of Furd
mn profit | Land preparation : : 700 : o Govemment
seeking Parks, preenery ' ) hudget
works Water resources, Nood mili. 160 A
F

Transportation . 950 .. 4,560 Government
. (15230 years) investment

Water sapply. Sl'we.rage
pﬁwn/lral supply, gas. - 1,590

teleconnunund. solid waste

Residential s 3,950 _
building ’ - " 2970 Private Etmipmies

(108x 30years)  or fund ofcifgani?z!iun

Protit office - - . _ . LEs0 S A
secking Commerial buildings . (49xﬁlryrars) Fun:ig.l; investment " {Private
works g R ' ) L investment
ot Lo SY.000 mitlion $9.000 million B

The non-pro]tt seekmg works or some of the less—pr ofit veekmg pl‘(J]eLiS w1ll
" have o be hndnu.d chiefly by gwernrnent budgets, while the proﬁt seekmg
works could be financed by private invesiments or FDI. If international
soft loans and private investments will be involved in the public wurks'
government expendnures could lurlht.r bL r(.duued Dereg,ulallon of pubhc _ |

service tariffs and operallons will promolc and stimulate pnvate mvestmem

A]ODE wnh lhlS derwulallon mandg,emenl of pubhc seuors musl bc,
| lmprovcd RLdULl]Oﬂ of w.ner or power lcdkauc and loss as menlmm,d
before, nueds 10 be delecled and reduccd A]so lanit LO"CLUOB rates should
be raised lo blan“thn the hnanual mndllmn ot pubht, uulmcs and enhance
socm] ]uslluu _

S.8.5  Results of Economic Analysis

1)

Economic Viability
First, judging from the EIRR value of 11% for the capital construction
projects as a wholc - As EIRR does not relate to its beriefil disiribuiion o

whom, the nch or the poor admlmslrauon measures mlghl be ncccssary 0
reduce the income dltterenu:s among citizen, such as ad]ustmcm of taxauon :
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2)

3)

@

and/or preparation of social safety networks, or provision of employment
opportunity particularly for those with limited means of living.

Aftfordability

Sccondly, the gowth of incomes will increase affordability for the

prohl seeking or less profit-seeking works, such as commercial otfices,

housmg, and utility 1ntrastruuurcs The househo]d burden 1o pay house rents
and utilities would decrease relatively with the development of Astana. Thus,
the peop]c could live in a larger space and enjoy better supply of utilities in

‘ lhe fulure

Those w1lh llmltcd househoid bud&,els however, mlghl not be able to atiord
these services. Thc administration measure lo increase the lowest individual

mcomc levels will be necessary Some mechanism for mitigation of the

Jmpacls of 1n(.reased house and uilhly paymc.nls need to be initiated, which

may mc]ude subs:dwed pubhc housmb pro\rlsmn dnd/nr tariff system with

dlticn.nlmuon :n !avor or smal! amounl uscrs.

Fmanun" 01 Non and Le:-.s Prom Su.kmn Works

T'hlrdly, th non- prohl sukmg, works or some of lh«. less-prolit s;;kmg

p!’(‘rthlS w1ll thC to be financed c,hu,lly by E,ovcrnmcnl budgets, while the

o pr of [ seekmg works c,ould be tlnanu,d by prw.m, investments or FDIL.

It mlcrnahonal sotl loans and prlvatc 1nveslmcnls will be involved in the

_public works, ﬂovcrnmenl cxpendllurcs could further be reduced.

: Dt.reé,ulailon m publu, ‘service taritfs and opt,rdlmns will promote and

Sllmuldlb the pnvalc mvuz.tmt,nls.

Inv«.slme nl Promouon _

: Laslly, :t musl be emphamzed that pnvale 1nvestmems to produung: facilities,

“such as in mduslru.s or trades, wou]d suslam the cconomic development in
Astana ew.n undcr reduced g }_,OV(,I'nanl investment. Promotion and support
”_'lo expand and dwe}op lhe pnvate seclors sha]] be essentml to continual

developmunl of Ast.ma

$-37
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8.9

S5.91

Urban Administration and Organizational Issucs
Urban Institutional and Organizational Improvement

The capital is the central, and smg,le mos! :mporlant uly ot a country, with core

pollueal and central g,overnmenlal functions. 1t also represents the image of the

'natlon Often, lhe lmaoe of a nation is not der1ved from the hardware of a

socwty but also (rom the evaluatlon/puceptton on institutional and organizational

arrang,emenls

Presently, it scems 10 be an lmperatwe to estabhsh stable and lastmb mstltuhonai
and orcamzal]onal struclures, as a basis for the developmcnt of Astana City and

tor Kazakhstan based on the tol]owmg consnderauons,

. Almost ten years have passed since Kaz.lkhslan became mdependent With
- the dlsmteoratlon of U.S.S.R, K.azakhstan is no longer protccted in a large
"_system Kazakhstan nceds 1o compete and survwe in the mlernatlona]
_ | society, which is dommated by a tenet of market economy o

» In order to be competmve it is Cl'lllCﬂ] to improve lhe ettnc;ency of the
_admmlstrahve system and reduce the so-called "ransaction costs". The
- transactlon cosis are defined as the costs of coordmallon among peopie
: /orgamzauons _ RIS . -

. ,The resources, both natural and human are ]1m1tcd Ettecnve usag,es of

resources could be demved from better pertormance and coordmalmn ot the :

development acuvmes ot Astana and 1ts economy

Generally, the resp0n31b111t1es for one mfraslructure deve]opment prOJect are

shared by multiple agencies and organizations, and clear demarcatlon ot

respon51b111t1es is deemed necessary. FUI]CllUIlS shared by muluple aé,enues and

: 'orgamzatmns need to be duly consohdated in v1ew of executmu the comp]ex work

of the capltal developmenl Consensus needs 1o be made as 1o the ﬂeneral

dll‘LCllOﬂ ot such dcmarcanon and consohdatlon

Another 1mportant admlmstratwe and orgamzauona] 1ssuc rc]aled to the capltal

deve]opmenl is the tramework for the promouon of direct mvcstmmt The
Government has a set of measures des1g,ned lo this end althou;,h the system is
either difticult 1o understand or chang,ed too often. - There are rcporledly cases
when polentlal tomgn mvcstors are not capab]e of makmﬂ mvestmcnl deusmns '
due to the above mentloned shortta]]s A systcmahc approach to the investment

promotion and rational operation thereot is expected for estabhshment



The JICA Study on the Master Plon for the Development of the City of Astana Swmmary
S.9.2  Proposals of Organizational Structures and Reform in Institutional Arrangements

for Etfective Implementation of Capital Development

A prerequisite for the development of Astana is to clarify the demarcation
between the Republic Govérnmenl and the Astana Municipality and to control
principal develop'menl duly. Inrliﬂhl of the national significance, it is proposed
herein that the Republic Government Lakes the responsibility for the development
of Dlslmt 13 separately, while Astana Municipality shall take the cquivalent

responsnblhly for all other areas.

_chardmo mtrastruulure such as water, sewerage and mad for example, the
responmblhly for 1mplemcntanon will rest on Astana Mumupahly These
infrastructure facilities will be interrelated nelworks and lhcreby these have to be
- .mnlrollcd lnlcwmlly by Aslana Mumupdhly, which has expericnce in verious
field. This demarcation on the responsibilities of city developments will be

descnbed_ as be]o_w.

- 'P‘ropi.nsed Demarcation of Rcsp(:hsihiiilics for Capital De\relopmenl

: Arca/Subjecl ' Republic Fac.ili.ties City Facilities Private Facilitics

Dlslml 13 .- " | Republic Government Repllblic Government | Republic Government

Areas outside District 13 Republic Government | Astana Municipality Astana Mupicipality

Infrastructure - Astana Mliuiéipalily Asiananﬁflﬁuicipaliw | Astana Municipality

 Within the prescnt or"amzallonal structure, lhe Govemmen{ of RK has no spu.]tlc
_'org,amzallon that cou]d manag,e lhe implementation of urban development. 1t is
recommended lheretore lhal the Repubhr, Govcmmenl will establish an

: __'oraamzalmn in Lharg,e 01 lhe 1mplcmcnlauon ot District 13 deve]opmunl

: Re;,ardmo po]nua] dcms:on makmﬂ a cho;u: w1l| be o tormallze and stabilize
. the ‘Working Group tor thc Devclopmem of Astana Clly as a permantnt joint
.c,ommlssmn (lc.nlauvely named Capnal Deve]opmenl Commulee) at the Republic
level Towelher with this formalization, it will be advisable to separate political
h lunchon and pr.mlu.al/lechmcal functions as sub-commission structure. In the
| implemenlauon stage of the Master Plan, lhcre will be a number of practical tasks
that rcqu1re prolesmonal prerlm, in each luncuonal arca Nen.css.lry eXPErIs
' w111 be appomlcd bascd on their cxperl:sc " Each mmmlssmn may wcll be
: m.mned by related mmllers (or hwh ranking ottacm]s in the relevant ministrics)
: 'and each sub-commlssmn will be staffed wnlh Spu.mllsls of public and prlvalu

_ sectors
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This structure of related organizations, particularly the relationship between the
Commission, SECD, and Astana Municipality, is shown below.

development plan, draft budget

Prime Mirister Parlisment

Advisery Group _% adoptionfrejection

Capital Development Commisssion -

Economic and Sodal | Technical Planning Legal Comenission
Planning Comméssion Cotmmission ]'
]

: I |
Sub-Commission on Sub-Commission on Sub-Cotnmission on
Economic Plannin Urban Plannin: Legistrative issues

[ Secretariat of Capitai Development Commission |

 Budget | Check L
Supervi consisten LT :
poriy - consancy }
| State Emerpﬁseonl - Astana Mnk:;:aliy : co l
mnuadt . mntmd¢ : permaslon TEP .
. Private - .
Developer/Contracior
' RepublcFaclties -~ CityFacilities = © - Private Facilites

C District13. L . Other Arca

S..10 Reglonal Devdopment Plan l'or Aslana C:ty, Akmola Provmw und
Karaganda vamce (AAKR) :

'$101 AAKR in National Conlext

Astana City, Akmola Promee dnd Karaﬂanda Provmc,e Rc;blon (AAKR) ocuupy
an area equal to 20% of the nallonal lemtory The per capllal GRDP index, _
compared to the nallonal averaﬂe as 100, mdlcates 122 ior Aslana 102 for
l(amoanda Province and 46 tor Akmola Provmc.c showmg thc strcng,lh ot Astana |
and weakness of Akmola . Provmcc Kara;,anda Provmce has accumu]ahon of
_' mdustndl produc,llon facilities, and Akrnola Provmce is predommanlly an aﬂrarlan

provmcc

S.102 Regona] Dcvclopmcnl Pollucs and Slralemes e
-J(l) Regonal Dwelopmem S%raleﬂles

" The lollowmo three rq,lonal deve]opmcnt slrmeé,lcs are proposed

a) Promouon of economic dcvclopmcni under appropnale dlws:on ot
functions
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b) Development of a spatial structure, which is more balanced and with

easier access 1o other regions

¢) Creation of an appropriate institutional set-up instrumental in

promoting a balanced economic development of AAKR

The AAKR’s economy could be developed most effectively by taking Lull

advantage of the strengths of each region.  AAKR should aim at growing into a

leading and model arca for other regions in Kazakhstan.  The following basic

dmsmn of tuncuons among the subject areas is proposed.

@ s

1)

_2)

Aslana

Political/administrative center

' Busines'sland commercial center at an international level

beadiﬁg' research * and development  (R/D) center of - advanced
l'echnoiogics' in Kazakhstan such as information technology and
_cnvirorjnichla] science '

A_kmdla Prdvi_nc_e '

beading agricﬁ]iﬁre area in Kaiakhstan expanding the produélion of the
existing Lrops and mtroduun;__, new crops

Ago-processmo industry basud on its rich aglculture polentla] and

. lakmc advantage of its proxlmny to Russia and China, polenllal big

. markcls '

Cornprehenswe aﬂronomlc cenler w1th strong distribution function with

- such tacﬂmcs as depols and lranssh:pmenl terminals

Tourism dcvelopmcm area capitalizing on its rich environmental
resource

Rescarch and dcvc]opmcnt {R/D) on farming and bio-1cchnology

Kaméanda Provmce

' Cenler tor proccssmu mduslry in Kazakhstan and CIS

Research and dew.lcmpmenl on advant,cd industrial lechno]o gy, with an

emphasns on apphcallon o produs,hcm
- Center for human resource dwelopment in industrial technology for
' Kazakhslan and ClS c.oumn(.s :

ScLIOI‘dl Dev:.lopmcnl Slralenus

th re;_.ard © lhe mduslry, lhe hrsl pnonty would be to lu]ill] the

'c.xp.mdmg demand m Astand and AAKR as a wholu by loca] products.
- This s an 1mport-subsulu110n slmlc For urlam produus ajfready

domusucally or mlernahona]ly competitive, upgrading the quallly of product
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would be needed 1o expand export fo CIS countries, or even (o non-CIS
countries. This is an export-promotion strategy lo be promoted either
following or in parallel with import substitution stage.

§.10.3 Measures and Prog.,ramq Proposed tor AAKR

The development policies and slrdlcgcs for AAKR are Iormulated in dLLOFddnLC
with areas and sectors as in the following;

Tale Major Regmnal Develnpmenl Slraiegles for AAKR

Strategies - | Content :
Overall strategy | * Develop AAKR inlo Kaz.:khst.m s leading center in advanced rese‘erch and
: : deve]npment (R&D), prooe';smg industries and agriculture.

« Pursiance of economic development in consideration of the \ou.:lly

~ vulnerable population and eitvironmental sustamabllny

* Addressing of the rural poverty issue © -

«  Appropriate division of functions among reguons -

« Capitalizing on improved access in inter-continental lransporl.:hon pro_;et.la
L - | * Promotion of human resource develapment in technical and mananerul skills

Regional | Astana City | * Governmental and administrative center

Strategies | . « Commercial and business center
: ot + R&D cenler on advanced lechno]o,s_.y forKZ -
Akmola * Agriculture arca
Province |+ R&D center on agnculture and bao-lechneloby

. Agro~prooessmg center -
* Tourismzone . = "

Karaganda * Processing industry center & 5o o L -
Province * Development center in advanced mdustnalte(_hnology '
: L + Application of R&D restlls : :
Sector Agriculture | » Expansion in supply. of food “and raw malemls to lhe caplial and
Strategies | . B consumption of industrial goods and urban services

* Inecrease of value added of abncullure products by slrengthemng Imkage to
industrial sector

« Finding of new crops Earéetmﬂ reumndl domuhc and international m.nrketb

« Promotion of R&D in agricultural seclor ranging lrom ndvanced
bio-technology fo basic farming technologies -~

* Emphassis on import substimtion .in a :,horl run, tollowed by expnrt
promolion in a mediom- to long-ran -~

Industry - Acceleration of production by renhzmg an ecunonncally rational producl mix

. Impmvemenl of investment environmen! to altract domestic and fOI’EléI‘I

investment in technology and management .

+ Bmphasis on import substitution in a bh(.\l't-l'l.ll‘l, followed by expun
promolion in a medium- to long-ran ;. -

+ Support of business .actwmes espeually uf Sm.ill and Medmm Enlapnses
(SME) .

. Slrenblhenmp, of R&D funclmn parlu,ularly on lnfonmllon Technoln;_.y (IT)

» Improvement of marketing capabilities -

* Sirengthening of linkages with other sectors : -

+  Human resources development in let.hnolnu md mana&emem o

Service * Encouragement of expansmn of services by be.ller enl'or(,emenl of mveﬁlmcnt

' privileges -

* Market development for re;,:ona] produu_-. lhruubh sirenulhcnmg lr.ndmé,
companiés and others

' Establishment of IT center suitable for Kazakhst.m .md (‘IS coumnc.-. RE

*  Promotion of tourism by |mprovemem af 'acovsﬂh;hly and facility rcnewul




ANNEX

Main Technical and Economic Indicators of the Master Plan of the City of Astana (1/2)

6.2.3 Sewerage Service Popul

Indicalor Unit 2000 2010 2020 2030
1. Territery )
1.1 Settiement area within the ¢ity boundaries ha 71,000 71,000 71,60 71,000
1.1.1 Residendial area 4,052 5,720 7,840 9,075
1.1.2 Govemnmenl,Dipromat and New Business City - 750 850 950
1.1.3 Expansion area of New business - - - 300
1.1.4 Indusirial area 7.000 7,000 7,000 7,000
1.1.5 River zone,waterhodies and Qiher open ateas N.A. 6405 4,191 2,556
1.1.6 Green buffers(316m2/p 1o 250m2/p) 10,180 13,543 16,726 20,000
1.1.7 Buffer zones and open land {non urban areas) N.A. 37,576 34,393 31,519
2 Pepulation K s :
;.1 ?opula.hon la_l..mg.mlo account the dependent seftlements ﬂ!..pﬂ).p]e 11 190 690 500
2.2 Density of population -~
. within the resideial area person/ha 00 189 114 1i8
within the cily developmend area 82 86 88 88
2.3 Number of emploved people, tolal 1h. people 147 254 34 436
=
3. Residential consiruction -
3.1 Housing stock . o 5016 7.968 12,429 15,197
3.2 Maintained housing resources el sp1s s628| 7690 12299
3.3 Demolition for redevelopment - b 338 278 130
3.4 Fioor afea per person ' m’/person 15 16 is 19
3.5 New esdenialdevelapme. Lot i IR 33| a7l 2808
4.1 Kindergaiens, 10121/ 1000 ptqvle places 3300725 14700/30 27600/40] - 40000/50
4.3 Secondary schools. lofal/1000 people places s2700/160] 8330671700 116863/170| 135324/170
4.3 Colleges, 1olal/ 1000 people 7628/23 10915/33 22685033 26269/33
4.4 Higher educalion. lotal/ 1) people 33611100 A9203/30 5499580 G1522/30
3.5 Polyclinics, 1otal/IiKI0 people visits per shifi] ~ 47721a.4]  7350n50] n730n7.0] 16000200
+.6 Hospitals. folal/ 14040 jeople bed 2911/8.5 4312/8.8 6U49/3.8 T005/8.8
4.7 Police sl:lllons(cauhmem area of iPS= 17‘)00[)) No. 19 28 39 44
4 8 Fire siations F'ue;hlhn-mmuf 624 11/61 /N 21/80
I7¢ EAEInes.
5. mepon - : : :
5.} Length of the main sireets and roads, total )
{to be constructed afier 2000) " km Lo
" 5.2.1 Special Road 3.76 .76 3.76
§.2.2 Anterial Road 105.18 177.84 231.58
5.2.3 Primary Road 26.77 62.96 62.96
- 5.2.4 Secondary Road 41.29 115.86 137.96
. 5.2.5 Thentiary Road 19.75 67175 79.60
5.2 Numbert of vechick .
. . (ver./1000 . . : :
. Vechicle owncmship ' person) 92 {178) (264) 350
Number of vec hicle ver. 20,000 (112667) {196333) 280,000
¢ Engimccring equipment :
&.] Waler Supply
6.1.1 Tolal water consumplion 160,320 175,100 243700 295300
(including leakage and waler boss) ' ) :
¢ Drinking water m"lday 138.1600 151,700 217100 264.600
- Technical water . w'Aday - 17.800 23,40 26.600 30,700
6.1.2 Capacily of water treatmeni plants m'/day 165.MN) 200,000 270000 | 320,000
6.1.3 W:ter supply sources ) MCM/year 59.2 152.2 152.2 2152
Ishim River : 59.2 §9.2 §9.2 §9.2
- Irtish Kanganda Canal - 63.0 63.0 126.0
6.1.4 Gmamdwaler rewwes conllrmed hy 1he relevant Stale L o
Commission (polential) : 44-62]  44-620  34-62]  ad.62
- §.1.5 Average daily o ption per capila Vday - 322 235 239 251
© 6.2.1 Total volume of eMluent wAday 14133 112,224 1713273 216,842
“ 6,2.2 Capacity of the wastewaler treatnient facilties ' /day 136,000 136,000 176, (0K} 218,000
: prIson 220,100 421,400 641. 740 T60.000



Main Technical and Economic Indicators of the Master Plan of the City of Astana (2/2)

ANNEX

Indicalor Unit 2000 2010 2020 2030

6.3 Power supply :

6.3,1 Electoric Power Demand Forecast GkWh/year 1.480 2374 3.189 3.749
6.3.2 Annual average power consumplion per head, nu.ludml . . _ i
domestic LWh 4,598 4.845 4,621 4,687

6.4 Heat supply - : ) : i
6.4.1 Capacily of ceniralized sources MW . 1,272 1,596 1,841 2,140
6.4.2 Maximum heal energy demand forecasi Gaal/hour 764 1,366 1.619 1,974

6 S Gas Swpply : - -

6.5.1 Natural gas consumplion, total min.m’/yesr 0.0 1769 76f - 4667
7. Engincering preparation of the urrnm - ] ]

7.1 Network Jenpth :

7.1.1 Water Supply Pipe, Dia: 150 - 1,200 mm .. o
(accumulated length 10 be consiructed afier 2000} km 72.7 134.7 167.6
7.1.2 Pump stations of water supply e L .
(1o be construcied after 2000} unit 1 2 -3
7.1.3 Sewer Pipe, Dia: 350 - 1,500 mm R : e
{accumulated length 1o be constructed afiey 2000) km 36.1 86.6 101.6

- 7.1.4 Pump stations of sewerage ) : -
{to be constructed after 2000) unit 3 4 a
7.1.5 Stormwater Drainage Pipe, Dia: 500 - 1,800 mm : : )

" (accamulated length 10 be constructed afier 2000} km 204.0 262.0 277.0
7.1.6 Pump stations of slormwaler drainage R 3 - S
(1o be constructed after 2{)00) ) unit 19 24 26

7.2 River Improvement - : : : B

Widening river cross and dike construction km 7 21 30
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