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Telecommunication Facility Plan for New City Center

Facilities - Capacily, Type, elc. Coulents Remarks
Switching Total 63,800 lines, Digital New ATC-A, ATC B, ATC-C
Facilities S
Transmission STM-16, Digiial New ATC- 21 - ATC-A -
System _ ATCB — ATCC -—
DLC Equipmenl Indoor Type, New ATC-A, ATC-B, ATC-C

Quidoor Type
Oulsule Plaut Optical Fiber Access Network New ATC-A, ATC-B, ATC-C
Power Supply Power Receive, Rectifier, : R
System Bz;mery, C.}c:ncramr, New ATC-A, ATC-B, ATC.C
Air Conditioner .
o Standard type for 73,000 L. e
Buildings | Standard type for 34,000 L. New ATC-A, ATC-B, ATC-C
- ' Standard type for 16,000 L. L -

Note. L.; Lines

477  Implementation Schedule
@ Prbjéct Irﬁplémcntation Plan
1) Basic Pohcy |

The tollowmg maters shal] be takcn into conmderahon in tormuialmg the
implementation plan.

* The turn-key melhod sha]l be adopled tor 1mplemenlauon of the
' project. . S
.« A consullant shall be hlred for smooth project 1mp!cmenlallon
The job 1o be pcrformcd by the consultant are as follows:
- Preparing the detailed demgn specification and tender
" documents o o '
- Examining bid documents and supporlmg negouallon for
‘contract _ _ _ '
- Witnessing factory inspection of products
- Supervising the construction - work and witnessing the
acceplance'tesl |
» The construction work shall be completed within three(3) years

after the  Contract of loan agreement.

2) Implementation Schedule

The l’ollowin'g table shows the implementation schedule of the project.
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Contract with Consultant

Preparation of Tender Documents

Bidding and Contract with Supplier

Manufacturing and Transportation
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4.8 Planning of Solid Waste Management System

4.8.1  Present Conditions of Solid Waste Disposal

1)

Institutional and Legal Structure

In the ROK, no specific laws regarding the waste management have been in
effect which define and classify wastes and stipulate the roles and
responsibilities . of the concerned bodies. Some of the -en"vironmenta}
protection laws include articles related to waste management, such as “Law
No.160 of July 15", 1997 on the Environmental Protection”. ln terms of
technical and regulation aspects, technical guidelines called SNiP have been

established on the process of collection and transportation of waste and on

the preparauon of the waste dlsposal facility.

Desplte the lack of legal definition, the followmg clasmflcallons are

- presemly in common use lhroughout the country

@

®)

* Municipal solid waste (known as “domesuc sohd wasle”)
Industrla} solid waste (calegonzed as hazardous nsk)

. _ HOSpllal solid waste (mcludmg haz_ardous waslc)

Responsible Organizations

City Communal Management (Gorcommunkhoz) is a state enlerpriée under
the Office of Akim and js responsible for the implementation of solid waste '
management activities including cb]]ecling, transporting and disposing of
solid waste at the landfill site. Besides Gorcomminkhoz, three other
private chlcrpriscs, namely Special Auto Transport of Almaty area
(Almaatinsky), Special Auto Transport of Saryarka area (Saryarkinsky) and
TURMYS, specialize in collecting of solid waste from the city.

From the public spaces such as streets and parks, the Department of City
Care and Development under Gorcommunkhoz is in charge of sweeping,
cleaning and removing the waste.

Ecological Police maintains the city cleanliness by watching illegal activities.

Sanitary and Epidemiological Center, Envi'r_onmenlal Protection Depdnment

and other organizations complement MSW management from the
environmenial view.

Municipal Solid Waste (MSW)

* Full text of Solid Waste Management Plauming appears in Appendix K of Volime 111 Supporting Repont -
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- estimated at about 463,000 m’/year in 2000. This unit generation rate
complies with the range indicated in SNiP 2.07.01-89.

There are a few other estimations by pertinent agencies. The City
Environmental Department cstimates that approximately 364,500 m3/year of
MSW is generated in Astana City. According 10 an interview with the
landfill - manager, daily MSW volume accepted at the landfill is
approximately 800 m® per day, which corresponds to 292,000 m® per year.
These discrepancies may be because either the unit generation rate of MSW
in Astana City is actually Jower than 1.4 m® per d.ay per capita, or because
~ the current MSW collection service does not cover all MSW geﬁeraled
 within the city.

In this M/P siudy, the generation quantity is estimated at 463,000 m’/year
and the collection coverage rate is 80%, meaning that approximately
370000 m>/year of MSW is lransportcd to the landfill. The remaining
97,000 m3/year ot MSW is assumed 1o be dlsposed of somewhere else by
mdlvxduals

Physncal compomllon of MSW andlyzcd in lhc Saudl master plan 1ndlcated
that there are four major components paper waste, food waste, screen
resndues (ash, s]ag) and plasnc wasle Waste volume of these four
_ calegones accounts for more than 80% ot all MSW. According to
: Gorcommunkhoz the composition rate of plastic waste increased
_ mgmhcam]y in recent years. The moisture content of MSW fluctuates
between 30 and 58% and bulk densny of MSW is in the range of 0.18 and
03 lon/m

For tcmporary sloragc of MSW slorage conlamcrs are used. They are
positioned behind buijldings or al common areas in settlements so that people

- can throw their garbage anytime they want. This means that small animals
or Slray dogs may scavenge for food from the container. MSW siorage
containers are emptied at regular intervals or upon requesi when it becomes

- full. I_n addilibn, there are many public trash containers positioned in
streets or in public areas, Workers employed by the Department of City
C_afé and Dévellopm‘cnt regularly sweep streets and collect the waste from

-+ public trash containers.

" Astana Cily operates one a};proifed landfill site, which is the only way of
tinal disposal. The landfill site is 65.6 h_eclarés, located appfoximalely 10 km
ndﬁheast_ of the city center.  The landfill site was commission in 1972 using
an abandoned sand quarry. ~Astana City planned to dispose MSW at this
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(5)

landfill site unti] 2010. Due to the rapid increase of waste generation
volume in recent year, however, the site will have to be closed earlier than
2010. This early closure may also be related to apprehended groundwater
pollution caused by the landfill.

Present landfill is categorized as open dump landfill, which doesn’t have any

seepage control facilities like liner facility in order to prevent groundwater

- contamination and does not operate daily cover with soil to avoid littering,

odor, or breeding of rats. Such open dumping landfill must be improved to a
sanitary landfill from the environmental view.

~ Waste collection and disposal fee is Tengc 48 10 50 per person per month, of

which Tenge 3 to 4 is said to cover the fee for disposal at the landfill site.

Induslrlal Sohd Waste (]SW)

_ Therc are several data or lntormauon regardmg ISW generatlon About

12.7% of MSW, or 44,005 m’, of ISW is reportedly generated annually,
which account for some 20% of the total waste dlsposcd of at the landfill.
ISW is calegorlzed into four classes dcpcndmg on its hazardous risk. Most

" of the non-hazardous ISW consulule% conslrucuon and demolmon wasle.

In prmcnple responmblhty for lhe collecllon, lransporl trealment and
dlsposal of ISW h_es with each m_dl_\(ldual industry enlerpnse. Therefore,
the waste generators leﬁd to intentionally denble_ hazardous waste as
non-hazardous which may intlict apubllc risk. | '

Some iSW is dlsposed ot at lhe spec1fled area wnlhm lhe landh!] site. For

example, used lires, wooden waste, scrap metals are kepl separalely from

olher wasle for convenience ot recyclmg

Hospital SOlld Waste (HSW)

Though more than fifty health care facilities, such as hospitals and medical
clinics, are in operation in Astana City, no comprche'nsive statistical data
clarify the waste generaléd at these health facilities. - In reference to a recent -
JICA study for waste managcmcn( in Almaty, HSW generalio'n volume in
Astana City is estimated to be 7,800 m’ ar'mua]ly' in 2000, or 2,000 tons per
year. On the same basis, HSW presumably includes 600 tons of hazardous
HSW annually, such as human blood and blood producls culture and stocks

of infectious agents, pathological waste or contaminated sharps.

According lo Gbrcorﬁmunkhoz, all the waste collected from the health
facilities is nominally considered as non-hazardous waste and is thereby
disposed of together with other MSW at the city Jandfill.
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The present solid waste flow including MSW, ISW and HSW is shown in
Figure 4.8.1, which summarizes the current waste management system in
Astana City.

Problems to be solved in Waste Management in Astana
The following waste issues need to be solved at present and in future.

* Remedijal actions of the existing landfill site to mitigate the
environmental pollution,

* Selection and securing of a future landfill site to be in use after
closure of the existing one,

* Maintenance and repairing of the existing waste collection vehicles
in operation and additional purchase 1o cater for increasing demand
for collection,

» Improvement of garbage storage and rationalization of collection
system for clean and sanitary urban environment and avoidance of
scavenging,

* Control of i]]cga] dumping, and

> Eslabllshmem of a hazardous waste managcmenl system for both
" mdustna] waste and hospna! waste. |

_Onc of mosl urgem 1ssue pertams to lhe exlslmg }andﬁ]l condition. City
3 Env1ronmcmal Deparlmenl reports that groundwaler contamination from the
']andtlll is occurring. If this contamination is serious, appropriate remedial
Aacl:ons such as construction works 1o isolate the landfill, re-excavation of

* buried wastc cquippmg appropnalc seepage control facility, or al most

c]osurc of the sue may be 1mmed1alc]y necessitated.

Uncontro]led open bumlng or oulbreak ot pathogenic bacteria and vector at

the landfill site may also be causing air pollution. This problem can be
solved by dally scul covering on top of dlSposcd waste Jayer. The exisling
]andtlll site is not a samtary landh]]” with the lack of such a covering soil

_system and lcachale control syslem

In addmon it was pomled oul at lhe semmar on Waslc Mana%mcnl

_' conduc!ed by J]CA M/P Study Team, lhal another 1mp011anl issue related 1o
_waste manabemem is garbage lmenn;, al storage Lomamers in streets by
'stray dog,s numbenng approxxmalely seven thousand in the cny
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4.8.2 Demand Forecast

(1) Future Estimation of MSW Generation Quantity
Future MSW generation quantity is estimated and shown in Figure 4.8.2, and
summarized below. Approximately 463,000 m® of MSW is generated in
2000 and will increase 10 1,512,000 m” in 2030.
Future Estimation of MSW Generation Volume (m*/year)
. 2000 - 2010 2020 2030
1 Central Planning Region 245700 287,700 362,780 416,860
2 Northern Planning Region 22,834 13,551 15,358 17,165
3 Southeastan Planning Region 129,370 323,135 471,925 580,857
4 Southern Planning Region 22417 66,972 185,564 330,543
5 Northwesi Planning Region 42 966 46,035 139,431 180,914
Grand Tolal 463,287 | 737,393 ¢ 1,175,058 | 1,526,339
(2) MSW Composmon Prediction
Composmon of MSW is closely related to ]1fcsly1e pamcularly consumpuon
practices in the current socmty Generally, paper wasle may increase, _
because Aslana City w1]] become chleﬂy an admmlslratwe cny with a
number othccs generalmg predominantly paper wasle Plastic waste may
dlso increase in accordance wnh 1ncreasmg consumption of plastic goods
and readily packed foodstuff. Screen re51due such as ash from dwelling
' houses will significantly decrease in conjuncuon wnh increased connection
of the central heating system and eleclnc or gas systcm '
In the course of such composnlon changes bulk dcnsny and lower calorific
value will also change. = The bulk densny has a tendency to sllghlly
decrease and the lower caloritic value is estimated to rise above 4,500 kl/kg.
" (3) Industrial Wasle Quanmy and Quahly

Thc mduslnal waslc lcnd 10 dltler greally by the lype ot mduslnes The
{uture nt.ns.ranon quanl:ly of 1nduslr1a] wasle lherefore is subject o
unceriainties pertinent mainly to future expansxon and resiruclunng plans of

industrial activities, as wc]l as changes in workmg populauon

The workln;, pOpulanon of mduslnes is prO_]f:ClCd in lhlS Master Plan as
15,901 in 2000; 25,123 in 2010 and 35 118 in 2020 and 37,091 in 2030.
If the gencration quantity of industrial waste is assumcd to grow in
proportion 1o the working population, the volume ot industrial waste will

4-%4




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

Main Report

@)

increase t0 158% in 2010; 221% in 2020; and 233% in 2030 compared with
the volume in 2000.

The present M/P estimated the arca of demolished houses and buildings for
urban redevelopment mostly in the existing urban areas to be, 349 ha by
2010; additional 350 ha by 2020; and 108 ha by 2030.

construction wastes will increase accordingly even though some of the

In due course,

demolition material will be reused,

According to the power and heat supply development plans in this Master

_ Plan,. 154,400 tons of coal ash consisting of 88% of fly ash and 12% of

bottom ash will be discharged annually from the new boiler at TETs-2
commissioned in 2006. In the on-going Feasibility Study for Water Supply
and Sewerage Development, approximately 4,000 to 5,000 tons of dried
shidge cake will be generated annually by solar evaporation from the water

purification and wastewater treatment facility.

Hospital Waste Quantity and Quality

The generation quantity of hospital waste is estimated as shown in the
following table using projected ﬁumbcr of future beds and the unit
generation rate adopted from a JICA Study for Almaty waste management.
The number of beds will be increased in excess of 8,000 and total hospital
waste will be increased to appmxirﬁalc]y 19 thousands m? per year, or about

4.8 thousé_md ﬁ_)ns per year in 2030.  The quantity of infectious waste within
 the hospital waste is estimated 1o be 1.5 thousand tons per year in 2030.

_ Pnnjcciinn of hospital waste gencration quantity

483 Medium Term Development Needs -

(1) Basic Concepts and Proposed Targels

5 . [l 2000 2010 2020 2030
Total population " 33(),748 490,036 687,432 796,024
Estimated bed number i 3416 5,061 7,100 8221
Hospital wasle in volume [m3/y] 7.823 11,590 16259 18,826
Hospital waste in weight  [Uy] 2,007 2,974 4,172 4,831
Infectious waste in weight  [1/y] IL 598 887 1,244 1,440
ditto [1/day] 1.6 24 34 3.9

The basic approach for formulating Waste Management System in Astana

will bé'a_ba_]ancc of ﬁ_ropc:r disposal system, optimal recycling activity and

affordable cost. The tollowing deSc;ibes concepls and largets in detail.
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Waste collection rate will be raised to 95% by 2010; 100% in and after
2020.

Wasle reduction activity will commence from 2010 and waste reduction
target rate is 20% in 2030.

~ Appropriate Sahilary landfill management system will be established 10

meet the environmental standards pertinent to solid waste disposal.

Suitable location for a new .]andfi]] site wi]i be studied and secured in the

" northern part of Eco-forest along the Astana-Pavlodar Highway in
consideration ol the geologlca] environmental and economlc view points.

An economlcal and samlary systcm of MSW collection and

. lransportahon will be cstabhshed in an in-depth study on the necessuy of

a lranster station.

Appropriate waste treatment systems will be considered after 2010.
Analysis needs to be conducted on the necessity of intermediate treatment
methods such as incineration, compostlng, or introduction of RDF
(Refuse Derived Fuel) syStem. Although costly, RDF is a measure to
reduce the volume of waste and recover the réﬁsablé_maleria]s or energy

. from MSW,

Waste disposal fee will be collected to cover whole waste disposal cost

* from all waste gcneralors according to the dischai‘gcd waste quamily.

Matenal recyclmg activily on a market basus w11] be promoted to reduce
the waste generation quantity and accelerate utilize the reusable
malcnals

lndustnal waste generalor w111 have 1o bear responmblluy for lhelr wasle
dlsposal o

Haz,ardous waste managcmcnt pol:cy shal] be cstabllshed as soon as
posmb]e

World lrend of lhe latest waste managemenl pnnmples such as PPP
(Polluter Pay Principle), EPR (Extended Producer Responmbllny) or Zero
Emission policy, will be considered in the waste disposal system. '

MSW Disposal

Reducing the wasle nencmllon quantity’ ‘at the source is now the main stream

of waste managcment in the world As menlloncd car]ner lhe waste reduction

target rate is set at 20% in 2030 stamno from 2010 i lhlS target is readily
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met, the annual waste generation quantily of 1,512 thousand m® in 2030

without any waste reduction policy will be reduced 1o 1,200 thousand m” in

the same year indicated below and Figure 4.8.3.

Future Estimation of MSW Callection Volume (m*fyear)

2000 2010 2020 2030
Unit Generatin Rate (Volume Base; m3 1.40 1.50 1.70 1.90
Collection Rate 80% 95% 100% 100%
Waste Reduction Target Rate il 0% 1.0% 10.5% 20%
Collection Volume of Each Region 2000 2010 2020 2030
1 Central Planning Region 196.560 269,301 323,253 331,968
2 Northern Planning Region 18,267 12,751 13,749 13,732
3 Southeastan Planning Region 103,304 307,343 429,790 429,253
4 Southern Planning Region - | 17,933 589401 148227 283918
5 Northwest Planning Region " 34373 | 433171 131,187 151,086
Grand Total I 370 437 691,652 [ 1,046,206 | 1,209,957

The capacity of wasle disposél facilities and machinery shall be planned for
the reduced quantity hereafier. ‘
- Required area for ':;an'ila.r'-y landfill of MSW is estimated to be 12.6 ha with
" the depth of 20 m for the waste generated between 2000 and 2010. For
" direct MSW collection, about 80 to 90 waste collection vehicles will have to

be newly purchased.

'Recenlly a Spaniéh corhpany has conducted a feasibility study on
“Modernization of domestic waste disposal and improvement of ecological
situzilidn in Astana City”. This study consists of the proposal on the
: improvement of the exlslmg landfill site, construction of a new landfill site,
preparauon of the machinery for city cleamng, collection and landfill
of a Dendrologlcal mc]udmg

and establishment

operation, center,

- preliminary surveys and demgn ‘works. According to this Spanish study,
new landfill area will have 15 ha of land area, with the depth of 30 m. The

- new site will store 4.32 m_ii]ibn m3_ of waste including conslruction waste,
estimated to be 12% of MSW, and its operation period is for 10 years from
2002 to 2012. This Study also propqs¢d to introduce100 waste collection
veh_ic]_e_fg - This sziniSh proposal appears (o salisfy the medium-term

_ devc]opmenl nceds.
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ISW Disposal

If the volume of non-hazardous industrial solid waste is stable at about 12%
of MSW until 2'0'10, required net area of landfill for disposing of ISW is
estimated to be 3.5 ha. This volume is also covered by the capacity of new
landfill proposed by the Spanish company.

HSW Disposal

As the'quantily HSW is small compared with MSW, non'hézﬁr‘dbus HSW
can be disposed of at the iandf)l] mixed logether with MSW Hazardous
HSW, however, musl be controlled strictly to preveni any mfecllous wasle
prob]em In pnnc:plc the responmblhty of such hazardous HSW disposal
lies with each medical institution. A centralized treatment system may be

B consuiered if mdmdual treatment (urns out to be’ too cosl]y, in which case

the expeclcd capacny of the treatment equipment is estimated 10 be about 3
tons per day.

484 Long Tcrm and Ultimate Term Dcve]opmenl Needs

As lhe iollowmg 1ab]e shows, the requlred capac1ly for samtary landfill is

:sl_;_mau_ad 10 be approxlma{e]y 11.1 m}lllonlm mcludmg non-hazardous ISW from

2000 to 2030.
Landhili Plan
MSW Accurmuialion volume Cover Soil 15w “Tonal Landfill Plan (Capacity;m3 ) - Landfill Required
YEAR (n'y 0% of MSW | 12% of MSW | Accumuiation | Landfii--1 Landfil-2 | Landfil2 | DepihHeight | andfil ares
4 : . ohe o RCeni DL (e 1 03] £
2000 - 2010 1,473,040 294,61 07,063 247472 amodool - ) o 5
2013 - 2020 2243941 448,788 1,077,081 3,769,82 YT = =
202] - 2030 2,872,038 £74,408 . 237BSTE 4,325,023 .4,325“022‘ is 46.0
2000 - 2030 6,589,027 1,317,308 3,162,733 11,009,564 . S 793

*1: Compacted and stahilised as 4 times smallker 1han garation source
*2: No Compaction and No Necessary of Cover Soil for Dernolition Waste

This estimation does not présﬁmc reduction of waste 'vclume lhrough intermediate
" treatment. As the Spanish plan (Landhl] 1) covers about a. 3 million m of this, the
additional capacity rcqulred for landfill-2 after 2012 will be about 6.8 million m®,
“Landfill-2 will be divided into two phases. Phase 1 covers until 2020 and Phase
2 covers after 2021. Unlike landfill-1 where the waste is thrown into a former

quarry pit, waste will be disposed of at landfill-2 basicé]]y on the ground level.

Accordingly, the height of landfi}}-2 should be controlled so as not 10 exceed 15 m
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above the ground from a landscaping viewpoint. Based on this condition, the
rcquired area at landfill-2 is estimated to be 64.3 ha in the long run.

Provided that Astana City faces difficulty in securing enough area for the landfi}]
and/or the income level reaches a h'igh enough level to cover additional waslte
disposal fees, some intermediate treatment methods could be introduced as
complimentary means of waste disposal.

For direct MSW éolieclion, about 280 waste collection vehicles with the loading
capacity of 16 m® will be newly purchased from 2011 to 2030. Collection
service area can be divided into two areas on a large scale, one is North-Astana
Waste Collection Area and the other is South-Astana Waste Collection Area.
The reason for this division is to adjust the waste collection volumes evenly in
2030, and to avoid large amount of waste (ransportation partidu]arly from
Residential District 11 and 12 thorough New City Center. The proposed waste
flow is shown in Figure 4.8.4.

" For Hazardous HSW treatment, a capacity of approximately 5 tons for treatment
equipment will be required by 2030.

Formulation of Master Plan for Waste Management

~ Refer 1o Figure 4.8.5 for the Master Plan on Waste Management.

(1)' Master Plan until 2010

The existing landfill site will be closed as soon as a new landfill is
commissioned. Afler closure, surface of the land will be covered by final
reclamation soil, stabilized for a while, and utilized in future as green zone in
accordance with the stipuialion in SNiP.

A new landfill-1 will be constructed with the .cap'acily' of at least 2.5 million
m> and it will have an electric weighbridge, liner facilities, section
' cmbankmenl, leachate control facilities, gas control facilities, environmental
monitoring facilities, surrounding fence, vehicle washing equipment, cover
" soil storage area, gale and an on-site administrative office.  Only
non-hazardous wasle indicated in SNiP can be accepted at the landfill.
MSW and ISW will be dumped separately in different sections.

Collection vehicle parking and maintenance garages will be built in a
suitable location in the city.
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To maintain the sanitation and cleanliness of the city, current waste discharge
procedures should be improved. Waste storage container with a lid will be
provided and always kept closed except for discharging. The discharging
hours should be determined in advance 10 avoid littering by stray dogs and

other small animals.

A small-scale batch type incinerator with the capacity of 3 tons a day equal

10 500 kg per hour, will be set up in Ceniral Industrial District as a means of

centralized hazardous HSW treaiment.

Master Plan umll 2(}20

Sanitary land{ill will accept a maximum of 3.8 million m’ of solid waste in
this period, while the landfill-1 proposed by Spamsh Company accepls
approximately half the quantity as the landfill plan in the previous

~ sub- scclion shows. 1t means that about 18. 3 ha of another landfill-2 with a

height of 15 m will be conslructed to cover ba]ance after 2012 when
}andtlll 1 becomes full.

This period will be a trial period for mlroducmg a pllot intermediate
treatment facility to assess the possibility for further expansion in view of
opération and affordable costs. Proposed intermediate treatment method
will be RDF system or incineration with heat recovery with the maximum
capacity of 50 tons per day, or equal {o about 7% of total MSW in 2020.
The facility will be built in the Central Industrial District.

The hazardous HSW incinerator will be continue to be in operation by
extending operation time, while a new one with the capacity of 5 tons per

- day will be constructed -when the initial one becomes obsolete.

Master Plan until 2030

, The arca of sanitary ]andtlll site w1]l be expanded in order 10 accommodate a

further 4.8 million m® of solid waste with 46 ha of land and a helghl of 15 m.
From 2000 10 2030, 79.3 ha of total land area wou]d be_ required for the
sanitary landfill, 15ha for the landfill-1 proposed by Spéni.sh Company and
64.3 ha for the landfill-2 prloposed in this Master Plan.

Expansion of the intermediate treatment capacity will be considered based

on the result of the above-mentioned pilot scale trial.

Due 1o the increase of waste generation, a transfer station for South-Astana
Waste Collection Area may become feasible and be built in the
semi-industry arca of South Planning Region.
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4.8.6

4.8.7

Infrastructure Plan for New City Center

There is no solid waste treatment or disposal facility plan proposed for the New
City Center. Considering the characteristic of the waste generated {rom the New
City Center with high composition ratio of waste paper or electrical devices such
as computers, a recycling center that temporarily stores such marketable and
recyclable materials separately, will be provided within the Business Area.

Implementation Schedule

Implementation Schedule for Solid Waste Disposal Infrasiructiure

2000 2010 2020 2030 | Remarks

1 Improvement of Existing Landfill
Feasibildy sludy
Basic and detail design
Procurerment and lmprovement
Operalion

Proposed by Spanish
Company

[ 5]

Feasibility study ompany

Basic amd detail design Next to Exsisting one
Procurement and construction o1al area: 15 ha
Cperation Depth: 30 m

Sanitary Landfill-1 ] { Proposed by Spanish
]

Feasibily siudy Height: 15 m
Basic and detail design
Procurement and construciion B3

Expanding construclion .
Qperation =R

3 Sanitary Landfill-2 l alal area: 64,3 ha
|

4 Waste Colleclion vehicks . |
procurement [ ] ] |

5 Hazardous HSW [ncineralor
Feasibility study | Incinerator-1: 31/d
Basic and detail design | | [ ] Incinerator-2: 51/d
Procuremen! and construction ]

Replacemenl conslruction ]
Operation =

6 Pidot Scak Intermediate Trelment Incineralor or RDF
Phlant . [Capacity: 50t/a
Detzil survey and master plan 0l
Fraxibilty study B
Basic and detail design a2

Procurement and construction ﬁ
Operation

7 Transfer Siation For South-Astana Waste
Detail survey and master plan ollection Area
Feasibilily study
Basic and deftail desipn | ]
Procuremenl and construction - |

Operation . ST

8 Recyeling Center Recyclablkes stack yard for
Basic and detail desipn n " [New City Centes
Pracurement and consiraciion |

Operation BARRSRARAAL

9 Large Scale birerntediate Tretment 1Only in case it is Teasible
Plant
Detail survey and masier plan —
Feasibility sindy B
Basic and derail desiyn
Pracurement and construction

4-101
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Table 4.5.1 Implementation schedule relsting to Electric Power

and Heat Energy Generation and Supply

ltem

2001 to 2010 | 2011 1o 2020

2021 to 2030

[Electric Power & Heat Energy Generating
Plants

115 MW Coal Firing Conventional Thermal P.Plant
150 MW N/G Firing Combined Cycle P. Plant

200 MW N/G Firing Combined Cycle P.Plant

Heat Energy Generation and Supply Facilities
(1)Extension of Heat Distribution Pipelines from
the existing district heating system
( supplied from TETs~1 and TETs-2 )

To District No. 17

To Dist. Nos. 4B, 1B and a part of Central
Industrial District

To Northern Industriat District

(2) Heat Energy Generating Facilities in the Area
on the Left Bank of Ishim River

HC-1, HC-2, HC-3

HC-4, HC-5, HC-6

HC-11

(3) New Installation of District Heating Pipelines
in the Area on the Left Bank of Ishim River

District No.12
District Nos, 12, 14, 15, 16 and 19
District Nos. 11, 14 and 16

110 kV Transmission Lines and 110 kV/10 k¥

Airport switching S.8 to Dist. No.13 8.8 I~
TETs-2 to Airport switching 8.5

Branch of TETs~2 to Airport to Eastern Swich. 3.8
Eastern to District No.17 £.85

500 kV Central S. S to High—Tech Park in District |

Airport switching S.S to District No.14

500 kV Centra! 5.5 to Westem Switch. S8
Western Switch. $.5 to Airport Switch. S.8
Branch of TETs—2 to Airport to MHigh-Tech Park Dis]ll

500 kV Central 5.5 to TETs-2
Branch of 500 kV Central 5.8 to TETs-2 to
High-Tech Park in Dist. I!

—=TETs~2

To New City Center and Dist. No.12 -

New City Center —_—

Substation ( .8 ) —

-—1 TETs-1
———t TETs-2
Exten. Exten.
-_— Exten. =—
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Alternative water resources
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@'Irtysh-Karaganda canal
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Figure 4.2.1 Location of Alternative
Water Resources




Astana City

Drinking witer

2010 54 4 MCM

2020 [79.3 MCM

2030 P75 MEM

(Pipeline = ASA)

Water ks {fom whole streich under V. reservoir)

Vyacheslavsky
reserveir

1K C-Ishis Pipeline
Supply capacity

2010, 2620 63 MCM
2030

1 126 MCM

lrtysh-Karaganda Canal {IKC)

H Technical wates 2010 [11,6 MCM (see Profile below)
Outflow to downstreant : 20101 8.5 MCM 2020 [12.3 MCM
{comprising irrigancn waws, H
savivary flow & water loss)  Samitary flow : 2020 § 9.7 MCM 2030 13,1 MEM (ishim river)
2010 11.6 MCM 2010 | 3.0 MCM : 2030 {11.2 MCM
2020 12.3 MCM 2020 | 3,0 MCM
2030 [13.1 MCM 2030 | 5.0 MCM
l—" ——
+ * ‘ + + EL.{m)
Greeoery water Irrigation water Landscaping & miscellaneous use ¢y,
2019 | 0.3 MCM : amapormcm| | z0i0[20mem 0 \ i
2020 | 0.4 MCM 2020 5.2 MCM 2020 | 3.0 MCM a0 : :
2030 | 0.5 MCM 2030 PO.& MCM 2030 | 3.0 MCM 410 ! " Prossure Section. L= Sk e Non-Pressure Seetion, L = 10,0 km
600 « i i !
590 i E ﬂm-—._
. -
380 r )
| !
570 : “\\
Nurs-lshim Caual (currently closed) 560 %
so|  £1E I b [ .
R 3
S 1E WL..538.4 in Ishirn fiver
n - |
Flow of Water Supoly LU Vi - l
ElS £ ;
s0f & // £ !
] ¢
sie) § ! S i
LEGEND v = —= " -
E] 2 L Einishground line ¢
s Flow of waler 490 ] \_L#L Pipeline
affeenvena  Flow of wasie water 480 g Typical Sec_}ﬂmm of Inswilation of Pipeline !
off=x=  Proposed pipeline amf N LWL 727 in KC :
__%—— River/Cangl 460
= Closure of canal
WTP Water treament plant Figure 4.2.2 Development Plan of Water Resources 4 3,000 10,00 15,000 20,600
WWTP  Wasnie waler treatment plant Diswnce in meter
Longitudioal Proflle of IKC-Lihim Pipelin:




250’000 T g

200,000 -— A— — : _—

150,000 |

100,000

50,000

N . . L . N . . i

2000/3 2000/4 2000/5 2000/6 2000/7 2000/8 2000/9  2000/10  2000/11

— Drinking — Tech — Total~Supply —Vvyacheslavsky  ~— Ishim — Total-Intake J

Figure 4.3.1 Operation of Water Supply Facilities
{March 15 to November 25, 2000)

300,000 o . //Z
250,000 _ - /// |

200,000 -~ s
150,000 !
100,000
50,000 F : B _. — ' o
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I ~ Daily Max Demand —-:!:’E)duction J

Figure 43.2 Daily Maximum Water Demand and Production (2000 to 2030)



ASTANA

THE STUDY ON THE MASTER PLAN
FOR
THE DEVELOPMENT GF THE CITY OF ASTANA
N
THE REFUBLIC OF KAZAKHS TAN

LEGEND

WATER SUPPLY SERVICE AREA
wwaw  {EXISTING)

WATER SUPPLY SERVICE AREA
(2010}

' . WATER SUPPLY SERVICE AREA
_____ {2020}

it WATER SUPPLY SERVICE AREA
{2030}

MAJOR WATER SUPPLY PIPELINE
(EXISTING)

MAJOR WATRE SUPPLY PIPELINE
{2010}

MAJOR WATRE SUPPLY PIPELINE
{2020}

MAJOR WATRE SUPPLY PIPELINE
{2030)

WATER TREATMENT PLANT
(EXISTING)

WATER TREATMENT PLANT
100,000md (2010}

WATER TREATMENT PLANT
120,000m3/d (2020}

WATER SUPPLY TREATMENT PLANT
100,000m3/d (2030)

EXISTING INTAKE PUMPING STATION

EXISTING DISTRIBUTION PUMPING
STATION

WATER SUPPLY DEVELOPMENT PLAN

2010,2020,2030

JICA MASTER PLAN TEAM

MEADED BY SN0 KA
[] 1hm 2km Skm
e —————

FIGURE #£.3.3




SUPPLY PIPELINE
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LEGEND

i SEWER PIPE [E)XISTING)
=== SEWER PIPE (2010)
w———=  SEWER PIPE (2020)
~——— " SEWERPIPE (2030)
|:| SEWAGE TREATMENT PLANT
L4 MAJOR PUMPING SYSTEM (EXISTIG)
® MAJOR PUMPING SYSTEM {2010}

L MAJOR PUMPING SYSTEM (2020}

R PIPE SYSTEM

2010,2020,2030
JICA MASTER PLANTEAM

HRADED BY KOG KRR

<
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FIGURE 4.4.1
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- SEWER
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NEW CITY CENTER
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FIGURE 4.4.2
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LEGEND

B ©xsTiING SWITCHING SUBSTATION
@ SUBSTATION (EXISTING)

SUBSTATION {2010)

o
o SUBSTATION (2020)
o] SUBSTATION (2020}

110KV T.LINE (EXISTING)
=——— 110KV T.LINE (2010}
—— 110KV T.LINE (2020)

mem—— 110KV T.LINE (2030)

PLAN OF 110kV TRANSMISSION LINES,

SWITCHYARDS AND SUBSTATIONS

2010,2020,2030
ACA MASTER PLANTEAN

[] 1E'a.. e

FIGURE 4.5.1
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— HEA -LINE {2020)

s HEAT PIPE-LINE (2030)
LAYOUT OF MAJOR DISTRICT
HEAT PIPING AND HEAT CENTER

%MER PLAN TEAM

2010,2020,2030

LEGEND

(HC-) shows the time period of heat center in

service. .
the time period of the completion of the entire

pipeline construction works.

1.The year in Parenthesis below heat center
2.The heat pipeline (2010) in the legend means
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=+ wn : INTERNATIONAL GAS PIPELINE
(BY OTHERS)

e HIGH PRESSURE NETWORK(1.2MP3)
{2010)

muvsses  HIGH PRESSURE NETWORK(1.2MPa)
(2020)

wmammuna HIGH PRESSURE NETWORK(1.2MP3)
{2030)

s e LOW PRESSURE NET WORK
(BELOW 0.6MPa)

STORAGE & PEAK SAVING FACILIYT

A HEAT CENTER
(HC-1,2,3,4,5,6,11)

1  casostriurion station

N § TY N
2010,2020,2030
NOTE; Number of stepsfor | | ICA MASTER PLANTEAM
gas distribution station
Is depended on consumers éb

requirement . tiom o S
e ——

FIGURE 4.6.1
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LEGEND
7~ © : Existing Exchanges
Q: New Exchanges Planned by Kazakhtelecom

W : ITC, AMTC

N
O Figure 4.7.1 Location of Present Telephone Exchanges in Astana
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