The JICA Study an the Master Plan for the Development of the City of Astana Supporting Report







ATC AlC ATC-38 RSU RSU
Agrogor Zavodsk 9-mikr.de. 355/356 335/136
l
l
acar L Larers | ] atess Arsad [
ATC-310 ATC-32 ATC-33 ATC-21
83cv. ATC-39 | ATTE UVs-2
RSU ATC-371 ATC
337/338 Esil ------ Molmein .................................
ATC
Chubarv
[ -Network unit SDM4  ___ .. -VOLS under construction
[ -Network unit SDM-1 — -VOLS in 34 Mb/s
—  -YOLS(fiber optical =~ oo -VOLS development by 2000
communication line)-STM-4
—_— -VOLS STM-1

Figure J.1.2 Optical Fiber Cable Transmission Network in Astana

140Mb/s

ATS-32 ATS-33
ATS-39 — ATTE
140Mb/s
34MbYs
ATS.331 ATS-77 | SAMus RSU
331 T = | uvs? — | ;3w
34Mb/s
ATS-34 — = | RSU-345

Figure J.1.3 Radio Links in Astana



Figure J.1.4 Planned Districts and Sub-Zoning in Astana
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Figure J.3.1 Future Configuration of Astana Local SDH Ring Transmission System(Phase-1)
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K.1 Present Condition of Solid Waste Disposal
K.1.1  Present Condition of Institutional and Legal Structure
(1) Related Laws and Regulations

In the ROK, no specific laws rcgardihg the waste management like “Waste

- Disposal and Public Cleansing Law” in Japan has been in effect which
define and classify wastes and stipulate the roles and responsibilities of each
concerned organization such as national government, municipal government,
private businesses and individuals.

Instead of such waste management law, there are many laws in the country
. pertaining to environmental protection. Especiaily the following two laws

include articles related to waste management.
« Law No.160 of July 15th, 1997 on the Environmental Protection

' Law No.162 of July 15th, 1997 on the Specially-Protected Natural
~Territories

Also the following law is concerned with waste management from the view
of the public health '

. Law of May 19"’ 1997 on lhe Health Protccllon of the Population.

; Bemdes above-menlloncd laws the followmg ]aw is also related for
~ coilecting and removing the waste from the remder_mai bu1]dmgs or houses.

'+ Law of April 161h, 1997 on Honising Relations
In 1997, the Ministry of Health’s Department and Sanitary Monitoring
approved “Sanitary Rules #3.01.007.97 — Maintenance of Populated Areas

~ Territories” prepared by various health oi'ganizalions. Under this regulation,
thc fo]lowing rules are stipulalcd'

. Responsnblllty of municipalities for waste collection and transportation
. Spec1ficat10n 0[ wasle col]ccuon and transportanon eqmpment
e Spcv;:lflcatlon of lhe ]ocallon of waste storage containers
~ Frequency of waste removal -
. Opefalion holtij?r':s for waste collection |
There are also many SN]P regarding waste manaocment The following -

two SNiP are “particularly 1mporlant for the 1mp]ementauon of the Master
- Plan for the Waste Management in this study. = - .
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* SNiP 2.07.01-89 on “Urban Planning. Planning and Building up of
Cities and Rural settlements”

» SNiP on “Landfill of Municipal Solid Waste and Industrial Waste”

(2) Current Waste Classification

Despite the lack of legal definition, the following classifications are
presently in common use throughout the counry.

s Municipal solid waste (MSW, or Domestic solid waste)

Solid waste which is geneﬁiled from Hduseholds,. all bu'il_dings including
residential, gove'rnm'ental and commercial, institutions such as hospitals

~and schools pubhc spaces such as parks and streeis, administrative
offices at industries. = '

. Ina’ustrial solid waste (ISW)

' Solid waste which is generated from industries, especially useless
by-products from manufaclunng processes or other industrial activities.
. Some of those industrial solid wastes have hazardous character and this
: typc of waste is classified inlo 4 classes accordmg to a certain toxicity
~ factor by the ° lcmporary ClaSSItICl‘ of toxic mduslna] wastc and
| mcthodo]oglcal rccommcndailon on asscssmcnl of class of tox1c1ty of
jndustrial waste” (Moscow, 1987). However, this hazardous waste
“classification is not réfer to the international standards such as waste
classified lists under the Basel Convention on the Control of
Transboundary Movement of Hazardous Wastes and their Disposal.
» Hospital Solid Waste (HSW)
There is no definition for the waste generated from hospitals, clinics
and other medical institutions by the Law in this: cou.mry. Such wastes
are divided into two types, one is the wasle with hazardous character
that needs proper ¢ 1rcatmcnl tor disposal and the other is non- -hazardous
waste, which is similar to mumcnpa] solid waste (MSW) The former is
also often called as medical waste including infectious waste, infective
waste, biohazardous waste, r_ncdica] hazardous wasle, m_icrobiolbgical

waste and pathological waste. The latter waste is m:in_aged as MSW in
Astana.

(3j R.espor.)éiblé.Organizati_ons B

City Communal Management‘(Gof&_ammunkhoz) is a state enterprise under

the Office of Akim is responsible for the solid waste management. Especially
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the Departiment of Waste Transporiation and Utilization under
Gorcommunkhoz that founded in 1999 is practically responsible for the

implementation of solid waste management activities including collecting,
transporting and disposing of MSW at the Landfill site.

As city area is presently divided into three collection areas, Gorcommunkhoz
is collecting from one of those areas where is mainly south part in Astana
and also collecting MSW from small settlements such as Promyshlenny,
Internatsionalnoye, Michurino, Kuygenzhar, Telman, Prigorodnoye, Kirovo
or Zhelenznodoezhnwhere where used to be out of old city boundary.

Besides Gorcommunkhoz, three other private enterprises, namely Special
Auto Transport of Almaty area (Almaatinsky), Special Auto Transport of
- Saryarka area '(Saryarkinsky) and TURMYS, are collecting MSW from
residential, governmental and commercial bujldings, institutions, and oftices
at the industries as well as Gorcommunkhoz.

From the publie r‘s:'p'acc.s' such as strects and parks, the Depariment of City
Care and Development under Gorcommunkhoz is in charge of sweeping,
cleanirtg and removing the waste. This organization also has reSpohsibility
for supp}y and mamtenance of equipment such as pub]rc trash bins set up
-throughout the c1ty and plastic containers with wheel and brooms and others
used by street sweepers

Ecologrcal Pohce mamtams the crty clean]mess by watchlng illegal activities.
Sanitary and Epidemiological Center, Environmental Protection Depariment

and other organizations complement MSW management from the

environmental view. '

All col]ected MSW in Astana are transported and dlsposed of at the landfrll
' site where is located approxrmately 6 km northeast from the center of the

~city. Gorcommunkhoz has the responsibility of operatron of this existing
Jandfill site. '

K.1.2 Mumcrpal Solld Waste (MSW)
(1) MSW Quantlty

The quantity of MSW is only otircrally measured at the iandttll site based on
- volume by eountmc the number ot trucks that transport MSW fo the landfill.

‘4 It 1s reported lhal the tota] waste vo]ume lhat has been dlsposed of at the
_:_landflll srte smce 1972 when is started its operatron is approxrmately 1043
__mrlllon m at the time of 9"' of November in 1999 This volume is
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including not only MSW but also some of industrial waste, especially
construction waste,

The existing master plan by Saudi Bm Ladin Group adopted the unit
generation rate of 1 4 m’ per capita per year, which is in a range indicated in
SNiP 2.07.01-89 annex 11 for norms of domestic waste accumulation,
though it is unclear if this valuc is based on the practical waste generation
survey in Astana. Based on this the generation 'quantity of MSW could be
estimated at about 463,000 m*/year in 2000 with population in Astana as

. 330,748.

There are yet a few other estimations by pertinent agencies. The City
Environmental Department estimates that approximately 364,500 m*/year of
MSW is generated in Astana City. According to an interview with the

- landfill man'ager, daily MSW volume accepted at the landfill is

approximately 800 m’ per day, which corresponds to 292,000 m® per year.
PP per da po

- These quantity gaps may be caused by the following reason.

+ Unit generation rate of MSW in Astana is actually lower than 1.4 m’
per day per capita.

"« Current MSW collecuon service does nol cover lhe ‘whole area of the
'cny ' ' o

* Some of MSW is bumed or dlsposed of near thc housc by resu'icnls
lhemselves 1llcgally

* Some of MSW is dumped to the unknown p]ace 1l}egally

In this M/P study, it is summarized that the generation quantity is 463,000
m>/year and the collection coverage rate is 80_% of ‘them that means
approximately 370,000 m*/year of MSW is transported 10 the Tandfill. The
rest of about 97,000 m®/year of MSW may be disposed of somewhere €lse
by individuals. o

It is recommended for more detail waste management plan (o carry out
further surveys such as waste quantily survey at both gencralron source and
landfill site and time and motion study.

MSW Composmon

Physical composrhon of MSW based on wet basc and measured by volume
is indicated in the lol]owmg tablc Though it is unknown whcn and where it

‘was analyzed it can be a lyprca] composrtron ot MSW presently There are

four major components, paper waste, food waste, screen resrdues (ash, s]ag)
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and plastic waste. Waste volume of these four categories accounts for more
than 80% of all MSW.  According 10 Gorcommunkhoz, the composition rate
of plastic waste increased significantly in recent years.

Composition of MSW

No. | Waste Types Percentage by volume
1 Paper wasle 25.85
2 Food waste 24.60
3 Plastic waste " 14.75
4 Waste wood 4.35
5 Textile 3.85
6 Glass 330
7 Metal 435

] Bones - .
9 Screen residue (ash slag) 20.35
10 Leather rubber -
11 Stones, bricks

12 Others -

Total 100

The moisture content of MSW fluctuates.between 30 and 58% and bulk
densit'y'of MSW is in the range of 0. 18 and 0.3 ton/m’. Considering the

- dlfference of bulk densuy of each waste character c.omposrtlon rate of food

7 waste will be larger by welght because moisture content of food waste is

N blgger lhan others

_The reason why the composmon of glass is very low is by recycling it. In

‘ _:Astana there is the depos:t refund system for glass bottles. For example, a

@)

redemption shop at the central open market is accepting various kind of glass
bottles of beer, vodka and soft beverages that can re- -used as returnable
bottles Refund pr]ce is from Tenge 31010 depend on the type of bottle. On
the other hand since there is no such deposit refund system for plastic

. bottles like PET bottles that has been significantly popular for beverages,
" lhese empty boltles easily become the waste.

MSW Storage Coller*tlon and Transportatlon System '
1) Storage ot MSW at the source |
MSW from the buildings

For temporary storage ot MSW storage contarners arc used aecordlno
o size and populatlon dens1ty of 1 the bur]dmgs mt,thods and frequency
~of collectlon and removal ot the waste Thcre are two types of storage
contamers used one w1th eapacny of O 75 m’ (or 0.785 m ) made by

' stee] and the other is wnh the capacuy ot approx1mate]y 8 m’ and 6 of
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charging windows for low-rise dwelling area. Location of these storage
containers are specified by the guideline as follows:

» They should be no less than 20 meters away ‘from windows of
dwelling or public administration buildings and playgrounds;

* They should be no more than 100 mcters away from the furthest
dWelling; '.

« There should be convenient pathway laid out to each container;
and

. There should not exceed five contamers at one place.

They are posrtroned behind buildings or at common areas in seitlements
so that people can throw their garbage anylime they want. As there is
no hd for these contalners or keeping them open even though they have
lid, it might result in emission of bad smell or growth of flies and rats.

This also means that small animals or stray dogs may scavenge for food
from the contamer

_It is observed that some people bnng therr garbage by small bucket or
some people throw them packed in p]astrc bags Other plasuc materials
such as PET bottles of beverages or plastic films for packagmg are also
well observed in the containers. Food waste (or kltchen waste) used to
be separated at generauon source for reeyclmg to feed stuff, but it has
- been prohrbned by the decmon of the Cxty Samtary-Ep]demlc Station
.beeause of mcreased rats and mice around the waste storage area.

Storage contalners may be washed and eleaned regular]y by the same
organizations that collect MSW. Iis frequency during warm season is
much more, maybe double, than it during cold season.

Large residential building with 5 storles or more, garbage-drscharﬁmg
chute is used to annex to the bulldmg, Residents can throw their trash
into the chute anytime and building manager is taking care of those
wastes at the bottom. But some apartment building stopped to use chute

because of littering at the bottom,

MSW from Streets and Pubhc Places

In Astana there. are many publlc lrash contalners sel out a]ong the street
in the publre area like parks bas stops or stadiums, around buildings
such as tvovemmental offices, “markets or hotels The Department of
Clty Care and Deveiopment is takmg, eare of planning, purchasrng,

settmn up and maintaining ‘such containers. There are two types of
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small public container, one is square type which is bigger than other,
and rectangular type with white triangular open lid. Both are colored
in green so that people can easily dislinguish what it is.

It is observed that the cigarette ends, cigarette case, or PET beverage

bottles are often discharged into the containers. In summer season, a lot
of plastics packaging films of ice cream are disposed of into the
garbage bin near the street ice-cream 'shops.

Collection and Transportation of MSW
MSW from the bm!dmgs

As prcv:ous]y mentloned there are tour main organizations that collect

and transport MSW from various buxldlngs to the disposal site,

'Gorcommunkhoz Almaatmsky Saryakmsky and TURMYS. TURMYS

only collects MSW from parucular ]arge residential dwe]]mos newly
constructed such as “Samal” and “Twm Towers” by contract with the
administration office of these houses. Gorcommunkhoz, Almaatinsky
and Saryakinsky share the responsibility of collection area in the city.

‘Waste collection and disposal fee is Tehgé 48 per person per month for

Gorcommunkhoz and Tenge 50 pcr person per month for both Special

“ Auto Transport Company Wrthm these fees, about Tenge 3104 is the
" fee for disposal of at the landfill site.

Gorcommunkhoz has 30 vehrcles with the desrgn capacny load of 10 m®
~ for wastc transportatron 15 of them are special equipped trucks with

auto ]oadmg/unloadmg system and others are jusl dump trucks.

Almaaunsky and Saryaktnsky have also lhelr wasle lransportatlon
.vchlc]cs as wel] as Gorcommunkhoz

MSW_ slorage contamers are empucd at rcoular intervals or upon

- request by pnvate enterpnses or bu1]dm0 administration offices when it
rbecomes tull Co]lecllon and 1ran3portauon is ﬂcnera]]y carried out

during dayllme

In the central open market the market admmrslralron office is in charge

~.of colleclma the waste once from garbage container located all over the

‘market to the waste storage area in the market and orders the contracted

‘waste hauler to transported to the landfill.

' Plastic bags, low grade LDPE, imported from China or other countries

have been used for packaging the goods recently. Large size bag is
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Tenge 7 each and small size is Tenge 5 each. Such change of

consumet’s lifestyle is also reason why the plastic waste composition

rate has been increased.
MSW from Streets and Public Places

MSW collection actlvity is performed by street sweeping workers of the
Dep'artment'otf City Care and DevelOpment, from 8 AM. to 8 P.M.
Usually two to four workers work together with brooms, shovels, and a
plastic mobile container equipped with wheel. They are not only
sweeping the street but also collecting the waste from the public
garbage containers. There is no particu_lar transfer point where the waste
" is loaded into the transportation vehicle. When the truck passes the
' .place sweepers work, collected waste is immediately fransferred into
the truck. Accordlng to the Master Plan Repon by Saudi Bin Ladin

'Group, 15 trucks are ‘used to collect and remove MSW from the public
arca 10 thc landf' IL. o '

() MSW Disposa System

Astana City operatcs one approved landfill site, whlch is the on]y way of
final disposal. The landﬁll site is located near the coal ash disposal pond

along Astana-Pavlodar Hrghway, approx1mately 10 ‘km northeast of the city
center. ' ' ' |

The lan'dfil_l site was commission in 1972 using an abandoned sand quarry
with 65.6 hectares of total 'are_a_, length of up to 1,050m and width of up to
750m, according to Act No. 234, dated 12 July1995, of local municipal
governor. There are su'rrounding ditchea wlth the depth of 1.5m and the
breadth of 2m along the boundary of the landflll srte and only one entrance
gate is equipped facing the hlghway to control the waste acceplance '

In the centcr of ]andtrll area there is onc large quarry (generally called
' “Poly&,on”) wnh total area of 5.2 heclares the depth of 12 20m (it used to be
12- 35m) the length of 200-300m and lhe width of 175- 200m Not only this
polygons but also some _nelghborlng others have been used for dlsposmg of
MSW and it is reported approximately 10.43 million m_3 of MSW are buried
from 1972 10 9™ of November, 1999._ There are three unloading platforms -
facing to the central polygon from different directions so lhat' the waste can
be unloaded from the truck from windward dependmﬂr on the prevailing
~ wind condition each day. One polygon used 1o be for 11qu1d wasle but it is
not used for anymore beca_use no liquid waste r_has been transported 1o the
land(ill site recently.  City is planlning to dlspose of MSW at such polygons

K-8
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after the current polygon will be filled tull. Astana City planned fo dispose
MSW at this landfill site until 2010. Due 1o 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.

As the facilities of the existing landfill site, an entrance gate with signs and

_ guiding-board, a truck checking office, an administration office and wheel
washing pool are equipped. Two bulldozers are used in the landfill site 1o
move and compact unloaded waste.

An operation hour of the landfill is twenty-four hours and it opens everyday,
but most of the waste is transported during daytime and until midnight. Since
there is no weighbridge, the operator at the truck checking office checks and
records the type and number of each _Waste _transpoftation vehicle to calculate
the total volume of the waste accepted into the site. |

It is observed that uncontrolled ooen burning is occurred so often even in
_‘wmter season because of contamination of firing charcoal ash from
households that uses charcoal or firewood for cooklnc or heating. Daily
'cover 5011 to 1solate the waste Iayer is not carried out CfflC]eIllly, therefore
such firmg or httermg of hght waste such as pla:.uc films is happened. A lot

__1of btrds are flymg and plckmg tood waste from the landfill. 20 10 30

- scavengers ‘come lo the site and plck up the va]uable ‘materials from the
waste for their currency income. However, this scavengmg activity is illegal
and they are taken away from the site by force.

In conc]usnon present landtlll 1s categonzed as open dump landfill, which
'doesn t have any seepdge control fac111t1es llke liner facility in order to
prevent groundwalcr contammatlon and doesn’t operate daxly cover soil to

avoid httenng, oclor or breedmg of rats. Such open dumpmg landfill must be

' 1mproved toa samtary fandfill from the envn’onmental view.
K.1.3 industnal Sohd Waste (lSW)
(1) Current Stalus ot Industnes in Astana

: Accordmc to the Masler Plan Report by Saudi Bin Ladm Group, the total
3 nu_mber of all enterp_rlses in Astana was estimated at 3,658, with 3,130 in the
private sector, 473 State compenies and 55 foreign companies

o ln 1997 thcre wcre 75 ma]or mdustrlal establlshment in Astana as follows:

. Mechamca] encmeenng/metal workmU o '36'

+ Power engineering: 4
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* Foodindustry: 22
* Flour milling/cereal processing:
» Construction industry: : 9

Major sectors mclude equipment manufacture, cspccmlly for the agricultural
sector, metalworking sector and food industries. The larger industries

concerned in energy, construction materials. It is reported that 60% of

industries in Astana are not working due to the crisis in the sector. For

example, a building structure of the machinery manufacturing company for
agricuiture industry is now used for a Jarge public market after its shutdown.
Most industries are old and need radical overhaul in terms of infrastructure,
equipment, and new methods of production and environmental control.

I'n' Astana, there are riot so ‘many and la'rge companiés except a medicine
company in the field of chemical mdustry that is the one of the large
generator of the hazardous industrial waste. '

Present Situation of ISW Managemem

"f‘herc are sevcra] data or mformahon regardmg mduslnal SOlld waste

generatlon Accordmg to Saudi Bin Ladln reporl, thc quantlly of industrial
solid waste acceptcd at lhe landtlll suc is approx:matcly 12. 7% of municipal

-- ‘sohd waste, whlch means 44 005 m’ per ycar at thc assumpuon that MSW

quantny is 364 000 m pcr year and it is d1v1ded mto the followmg three
classes by its hazardous nsk

. 117% (40 644 m3/year) Hazardous rlsk Class Vv (non hazardous)
* 0.92% (3,188 m3/ycar): Hazardous risk Class IV
+ 0.05% (173 m3/year) Hazardous rlsk Class 11

On the olhcr hand accordmg 10 Gorcommunkhoz approx1mately 20% of
total waste dlsposed of at the landf111 may be mdustrlal was{e which means

about to 73,000 m per year al lhe assumpllon that lhey accept solid waste
about 1, 000 m> per - day.

Hazardous industrial solid waste is caleéonzcd mlo 4 classes frorn C]ass I to
Class IV depending on its hazardous risk and non-hazardous industrial solid
wasle is categorized as Class V. Most of non-ha_zardous'-induslrial solid_
waste is construction and demolition waste such as demolition debris,
concrete, ceramics, saw dust and glasses. According to the SNiP of the
landfill site, it is proh1blted to accepl the hazardous waslc cateoonzed in

Class I and Class Il Also it is determmed the max1mum quantlty of the

K-10
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hazardous waste categorized in Class I1I and Class IV together with another
non hazardous solid waste to the landfill site.

There is another table, which indicates the quantity of industrial waste
generated at each enterprise in Table K.1.1. ‘This result says that the
quantity of Class V industrial waste was drastically increased from 1998 to
1999, which was about 2.2 million tons per year to 5.6 million tons.  On the
other hand, the quantity of Class Il and Class IV hazardous industrial waste
are much less than Class V and not so increased. From 1998 to 1999, Class
111 of industrial waste changed from 18 thousands tons to 19 thousands, and
- Class IV was decreased from 1.7 million tons per year to 1.4 million tons.

~ The following table shows the result of industrial waste composition analysis
excluding the coal ash from power and heat generation companies and
sludge from wastewater Treatment Company.

Composition of mdustnal su]ld wasle

No. Industrial Waste Types Percenlage by volume
-1 Construction wasile -~ . 428
2 Ferrous metal 23.0
"3 |'Nonferrous metal ° : 05
4 Slag . o . | - - 12.8
5 Ferro-concrete wasle 12 8
6 - | Rubber .. - : o 55
7 Wooden wasle 25
8 Ceramics and clay ' 30
9 Glass - S - : 0.5
10

Others 25

In the existing landfill site, there is a specified area for the construction
wastes. The éxisling landfill also prepares the disposal area for scrap metals
and for used tires individualily The area for used tires is also keeping

_ wooden wasle Iogelher but the area is almost empty recenliy because they
_ has been took away by free to sell by the pnvate organuatmn as a kind of
: economic recyc]mg acuvny Scrdp metals are a]so look away by the metal
recyclmg c,ompany regular. Go; communkhoz can get the profits from this

metal sale.

In pr_incip]é, rquons_ib_ilily for the collection, lrﬁnsporl, treatment and
disposal of ISW lies with each ind‘iv_idtll_al industry enterprise. Therefore,
the waste gehefators tend to inlgnlionally'_ denote hazardous waste as
non-hazardous, which may inflict a public risk.

The disposal fee is Tenge 100 for 1 m® of construction waste and it is

managed by the “Talon system”. “Talon” is the permission ticket for
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dumping waste into the landfill and there are 2 types of talon: talon for 3 m?
and talon for 5 m3. Truck drivers buy these tickets at the disposal site and
then they can dump their waste.

The coal ash from power and heat gencration companies and the dehydrated
sludge from wastewater Treatment Company must be in the category of
industrial waste, but it seems not to be handled as industrial waste.

K 1.4 Hospital Solid Waste (HSW)

@

@)

Currenl Status of Hospltals and C11n1cs in Astana

Health faci]ilies such as hospitals and medical clinics available to the public
in Astana are provided at four levels, which are:

« State Medical Institutions
+ Oblast Medical Institutions
. Cny Medical Instntuuons
. anale Medlca] Inslltutlons

All the pub]]C seclor institutions provxded both resxdenllal and out pahcnt
facilities oftermg a variety of general pracllce and dental facilities. At
prescnt the capacuy of these medlcal institutions is suitable for the

populatlon in Astana, and addmonal capacuy should be prepared as the city
is developing. '

Table K.1.2 shows the list of hos;pi'tﬁls and medical institutions in Astana.
Present Situation of HSW Management

The waste generated from medical institutions is collected by same

organizations that manages municipal solid waste and handled as
non-hazardous waste like MSW.

The tollowmg3 wastc generatcd in hosplla]s should be classified and managed
as infectious wastc Itis vcry common that such 1nfect10us wastes should be
sately treated in hospllal by themselves by mcmeraimg, steam sten]lzmg or
strlclly packaged in specml containers and then dlscharged

+ Human blood and blood products
. Culture and stocks of infectious agents
» Pathological waste’ '
+  Contaminated sharps
» Contaminated laboratory waste
« Contaminated waste from patient care

= Discarded biological waste
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K.1.5

+ Contaminated animals carcasses and body parls

+ Miscellaneous infectious wasie

Though more than fifty health care facilitics are in operation in Astana City,
no comprehensive statistical data clarify the waste generated at these health
facilities. In reference to a recent JICA study for waste management in
Almaty, HSW generation volume in Astana City is estimated to be 7,800 m’
annually in 2000, or 2,000 tons per year. On the same token, HSW
presumably includes 600 tons of hazardous HSW annually, such as human
blood and blood products, culture and stocks of infectious agenis,
pathological waste or contaminated sharps.

According 1o Gorcommunkhoz, 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.

Problems to be solved of Waste Management in Astana

The present solid waste flow including MSW, ISW and HSW is shown in Figure

K.1. 1 wh1ch summanzes the currcnt wasle management system m Astana City.

The followmg waste 1ssues ralsed need 1o be so]ved at present and in future

o ;_Rem_edla] aetlons of the existing landfill site to mitigate the apprehended
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 cxisting waste collection vehicles in
operation and additional purchase to cater for increasing demand for
collection, = '

. Improvemem of garbage storage and rauonahzatlon of collection system
for clean and samtary urban environment and avoidance of scavenging,

. -  Contro] of 1llega1 dumpmg, and

. Establlshment ofa hazardous wasie. manaﬂement system for both industrial
_ waste and hospltal wasle.

; One of most urgent issue pertams to 1he exlstlnﬁ landtlll condition. City
. Env1ronmcntal Dcpartment_ repo_rts that groundwater contamination from the
_“landhll is m progress By this' contamination is a Serimjs one appropriate
oo remedlal acuons such as construction of cuttmg oft Te- exeavatlon of buried wasle,

K-13
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equipping appropriate seepage control facility, or at most closure of the site, may
be immediately necessitated.

Uncontrolled open burning or outbreak of pathogenic bacteria and vector at the
landfill site may also be causing air pollution. This problem can be solved by
daily soil covering on top of dispdsed waste layer. The existing landfill sitc is

not a “sanitary landfill” with the lack of such a covering soil system and leachate
control system.

In addition, it was pointed out at the seminar on Waste Management conducted by
JICA M/P Study Team, that another important issue related to wasle management
is garbage littering at storage containers in streets by stray dogs, numbering
approximately seven thousand in the city.

Demand Forecast

Future Estimation of MSW Quantity and Quality

"7(1) Re]aled Framework Plan and Assumpuon for Estlmauon o

There are two taclors to estimate MSW quamny, one is populatlon
pro;ecllon ‘and the other is unit generauon ratio of MSW.

“Total population in Aslana is estimated in the Master Plan as follow.
_In2000, 330,748 | |
L2010, 490,036
- In 2020, 687,432
- In 2030, 796,024

Figure K.2.1 shows summary of population projection in this Master Plan by
each regional district. Comparing that the population in central region' is
growing slightly, the one in S(julheaslem region will-incrcasc more and
become larger than central regxon in 2010 The growlh ratc of southern

region will be high from 2010 and it will becomc closer o the populauon in
central region. ' ' '

The current unit gcneratlon rate is assumed 10 be 1 4 m3 reterrmg to SNiP.
This unit generation rate has a tendency lo mcrease because tuture
improvement of lifestyles of cmzens ‘and in the use of proc.esacd and
packaged foods. Three cases of an annual growlh rate of unit gcneratlon rate
are considered 1%, 2% and 3% with the assumption that the bulk density is

K-14
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stable as 0.2 tons/m”>. As the result of three case calculations that is shown in
Table K.2.1, unit generation rate in 2030 is estimated as below,

- 1% growth: 1.90 m*/capita-year, (= 5.21 l/capita-day, 1.04 kg/capita-day)

- 2% growth: 2.93 m3/caplla -year, (= 6.93 ]/C'nplta day, 1.39 kg/capita-day)
-3% growlh 3. 40 m3/cap1la year, (= 9. 32 l/caplla day, 1. 86 kg/caplla day)

It is considered lhal the case of 1% growth is more realistic because the unit
generation rate in 2030 reaches near the level of European countries or Japan
that is around 1.0 kg per capita per day including commercial MSW. Only
some countries such as USA, Canada or South Korea generate MSW per
person approxlmately double than othcrs Conmdcrmg the recent trend of

' promouon for av01clancc of waste gcncrauon or recyclmg in the world from

the cnvnoumcntal view, assumpuon of 1% growth is feasible.

| MSW Quanuty Esllmauon

Usmg prev:ous mcntxoncd unit gencratlon rates in conjunction with the
popu]allon projection, lhc volume of MSW is cshmatcd and shown in Flgure

K22 Thc result says that approxrmately 463 thousands tons of MSW will

be generate 1n 2000 and it will be mcreased to 1,512 thousands tons in 2030.
In 2030, about 536 thousands tons of MSW will be generate from
southeastem region, 415 thousands tons from cenlral region, 355 thousands

' lons from southern region, and 189 thousands tons from Nonhwest region.

Only 17 thousands tons of MSW will be generated from northern region
because of industrial zone.

There is another crucial factor for waste management p]an which is the

: rcollecuon rate. Collection rate is the ratc of the number of citizens covered

by the mumc1pal or pnvate waste collection servncc According to the

assumption of this col]ecuon rate, wastr: transporlatnon plan or treatment

_ _mcludmg landflll plan can bc dcswned Usmg lhe following assumption,

MSW volume collccuon volumc can be esllmatcd as Fig. 2.15.4 in the

lnlenm Repon shows _

. Currem co]lecuon rate is assumed to be 80%
. C_ol]ectioh rate will be incrca.sec_l 1o 95% in 2010

* Collection rate will be stable 100% after 2010
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Supporting Report

Composition of MSW is closely related to lifestyle particularly consumption
practices in the current socie.ty. Generally, paper waste may increase,
because Astana City will become chietly an administrative city with a
number office generating predominantly paper wasle. Plastic waste may
also increase in accordance with increasing consumption of plastic goods
and readily packed foodstuff. Screen residue such as ash from dwelling

houses will significantly decrease in conjunction with increased connection

to the central heating system and electric or gas system.

Prediction oi’MSW édmposilion change

No. | Waste Types Expecllng change
1 Paper wasle Increase -
2 Food waste .- - - Slightly decrease
3 Plastic waste Increase -
4 Waste wood ~ Almost no change
5 . | Textile Almost no change
) Glass Almost no change
7 Metal Almost no change
- 8 Bones Almost no change
9 > | Screen residue (ash, slag) - Decrease
10 [ Leather rubber Almost no change
11 Stones, bricks " Almost no change -

In the coursé of such édm'pdsilion_ changes, bulk density and lower calorific
' value will "also change. The bulk density has a tendency to slightly

" decrease and the lower calorific value is cstifriﬁtcd 10 rise above 4,500 ki/kg.
For predicting more detall MSW composmon the following waste
composmon surveys are necessary S ‘
. Physmal composmon analysxs on wet base and esumauon of bulk
densny . '
. Physwal compomuon analysm on dry base
. Chermcal composmon analysns ot the 3 componcnls i.e., water
content, ash content and combustible conlenl

. Chcmlcal composmon analysm of 1he 6 elemenls ie., C H, O, N, Cl,
and sulfa
» Lower calorific value
K.2.2  Future Estimation of Industrial Waste Qt_ianlity and Qﬁa]ily'

The industrial wastes tend to differ greatly by the type-of industries. The future '.

generation quantity of indusirial waste therefore is subject to uncertainties
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pertinent mainly 1o future expansion and restructuring plans of industrial activities,
as well as changes in working population.

“The working population of industries is projected in this Master Plan as 15,901 in

2000; 25,123 in 2010; and 35,118 in 2020; and 37,091 in 2030. It the generation
quantity of _industrial' waste is assumed to grow in proportion to the wofking
population, the volume of industrial waste will increase to 158% in 2010; 221% in
2020; and 233% in 2030 compared with the volume in 2000.

The présent M/P estimated the area 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. In due course, construciion wastes will

increase accordmg]y even though some of them are reused.

_ Accordmg to the power and heat supply developmenl plans in this Master Plan,

- 154,400 tons of coal ash conmsung of 838% of fly ash and 12% of bouorn ash will

K23

be dxscharged annually from the new b01]er at TETs-2 comrmssxoned in 2006 In
the on-going Feamblllly Study for Water Supply and Scwcrage Dcvelopmenl
approximately 4,000 to 5,000 tons of dried sludge cake by solar evaporallon will
be generalcd ‘annually from the water purntxcallon and wastewater ireatment
facﬂlty e o ' ' R S

Fulurc Estlmatlon of Hospnal Wastc Quanuly and Quahly

Future quantity ot hospltai waste is estimated accordmg 10 the following planning
condition. |

. Generatlon quanmy of hospnal waste is related to the number of beds in
.medlcal msmuuons :

* The number of beds is 1n propomon to the populallon mcrease

*  Unit gcnerallon rate of total hOprta] waste is assumcd to be 1.61 kg per bed

' per day referring to thc JICA report “The sludy on Solid Waste Management
for Almaty City in the Repubhc of Kazakhstan (January 2000)”.

. "Composmon of hospital waste is assumed to be 20% of food wastc 50% of
general waste, and 30% of infectious waste also referring to the same JICA

report.

- The following table indicates such design condition for the projection of the
© quantity of hospital waste.

K-
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Design condition for hospital waste quantity projection

Unpit Unit annual

Composition ratio generation | Bulk density | generaton
ralic : ratio
*] *2 *1 *2
% T kgbed-day |  kp/m3 m3/bed-year
Unit Generation Ratio of . oo . -
Hospital Waste 100% 100% 1.61 - 229
Food waste 15-25% 20% 0.32 500 0.23
- |General waste 40-60% |  50% 0.81 200 1.48
Infectious waste " 25-35% 0% 0.48 300 0.58

*1} refer 10 JICA report for waste management niaster plan in Almaty (Jan,, 2000)
*2) design assumption for this study '

In lhe hospilal list shown 1n Table K 1.2, $ome data fdr the bed number are

mlssmg Therefore at first tota] number of beds is estimated with the assumption

‘that the numbcr of j Junior rnedlcal staff has slrongcr correlation with thc number of
rbeds than the one of doctors, nurses, or total staff. As the fesult of thls calculatlon
lolal present number of beds is estimated to be 3 416 in Aslana '

The followmg table is the resuh ot the esumahon The number of beds will be
increased in excess of 8,000 and tolal hospital waste will be mcreased to
approximately 19 thousands m per ycar or about 4.8 lhousand lons per year m
2030. The quantlty of infectious waste within the hospllal waste is estimated to

" be 1.5 thousand tons per year in 2030.

PrnJcclmn of hospltal waste gencrallon quanllly

_ _ 2000 2010 2020 2030
Total population : 330,748 490,036 687,432 796,024
Estimated bed number ' 34161 5061 - - 7,100 8,221
Hospital waste in volume -[m3/y]}l -~ 7,823 ) = 11,590 .- 16,259 18.826
Hospital waste in weight  [ty] 2,007 2974 . 4172 4,831
Infectious waste in weight = [ty] 598 887 1244 1,440
ditto ft/day] 1.6 24 34 -39

Basic Concept and Target for Waste Disposal Plan
The basic approach for forinﬁl_ating Waste Management System in Astana will be

a balance of proper disposal system, opiimal recyc]ing activity and atfordable cost.
The following describes concepts and targets in detail.

+ Waste collection rate will be raised to 95% by 2010; 100% in and after
2020.

* Wasle reduction acliv'ity will commence from 2010 and waste reduction
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K.4.1

target rate is 20% in 2030.

» Appropriate sanitary landfill management system will be established to meet
the environmental standards pertinent to solid waste disposal.

+ Suitable location for a new landfill site will be studied and secured in the
northern part of Eco-forest along the Astana-Pavlodar Highway in

consideration of the geological, environmental and economic view points.

» An economical and san_ilary system of MSW collection and transportation
will be established in an in-depth study on the necessity of a transfer station.

. Appropnale waste treatment systcms will be considered atter 2010.
Analysis needs to be conducled on the ncccssny of intermediate treatment
methods such as mcmcratlon, c0mposlmg, or introduction of RDF (Retuse
Dcrlvcd_ Fud) system. Although costly, RDF is a measure 1o reduce the
volume of waStc_and recover the reusable materials or energy from MSW,

« Waste disposal fee will be collected to cover whole waste dispdsa}' cost from
all waste generators according to the discharged waste quantity.
* Material recycling activity on a market basis will be promoted to reduce the
. waste generation quantity and accelerate utilize the reusable malerials. '
. _ihdustria] waste generator will have to bcat the rgSponsibility on their waste
dlsposal ' .

'« Hazardous waste management policy shall be eslabhshed as soon as

p0531b1e

* World trend of the latest waste 'managemenl pr'inciples such as PPP
(Polluler Pay Principle), EPR (Extended Producer Responsibility) or Zero
Emlssmn pol;cy, will be con51dered in the waste dlsposal system

~ MSW Disposal Plan

Slralegic Reduction Tafget of MSW Generation

Reducing the waste generation quantity at the source is now the main stream of

... wasle managcmcm in the world. As mentioned earlier the waste reduction target
_. _ratc is set at 20% in 2030 starting trom 2010. ‘The tol]owmg four scenarios are

compared to dctermme the waste reduction target rate.

» W]thout reducuon DU e
_+ Scenario 1: 10% of MSW quanmy w111 be decreased in 2030
.+ Scenario 2: 20% of MSW quantity will be decreased in 2030 .
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« Scenario 3; 30% of MSW quantity will be decreased in 2030

The result is shown in Figure K.4.1 and Scenario 2 is the most appropriale target
because the unit gencfzilion volume will be almost stable since 2015 as about 1.5
m> per capita per year that may be less than or equal to the volume of some
European countries such as German, Sweden, Denmark, or Japan at present. As
well as thesc other countries also trying to reduce the waste generation, 1.52 m’
per capita per year (833 gram per capita per day when bulk density is 0.2 ton/m’)
is thc number that can be achieved in Astana

It this target is readily met, ihe annual waste generahon quantity of 1,512

thousand m’ in 2030 without any waste reduction policy will be reduced to 1,200
lhousand m’ in the same ycar mdlcatcd below and Flgure K 4. 2

Future Eslim'alion of MSW Collection Volume (m’/year) . -

2010

2000 2020 2030
Unit Generatin Rate {(Volume Base; m3/y )it - 1.40 1.50 1.70 1.90
Unit Generatin Rate* (Weight Base; g/d) || . 767 822 932 1,041
Collection rate | 80% 95% 100% 100%
Waste reduction rate i 0.0% 1.0% 10.5% 20.0%
Target Unit Generatin Rate ( m3/y ) 1.40 1.49 1.52 1.52
[ Target Unit Generatin Rate* { t/y ) 767 814 - 834 833

* Bulk Densiy of MSW at generation source is stab!e as 0.2kg/m3

- 2000 2010 2020 - 2030
1 Central Planning Region 196,560 269,301 323,253 331,968
2 Northem Planning Region 18,267 12,751 13,749 13,732
. 3 Southeastan Planning Region 103,304 3(:7,343 429,790 429,253
4 Southern Planning Region 17,933 30,351 112,622 176,802
5 Northwest Planning Region 34,373 71,905 - 166,792 258,202
Grund Total 370,437 691,651 | 1,046,206 1,209,957

K4.2

The capacity of waste disposal facilities and machineries shall be planned on the
reduced quantity hereafter. '

Introduction of Ongoing Project

Recently a Spanish company has conducted a feasxblllly study on “Modcrmzatlon
‘of domestic waste disposal and 1mprovement of ecologlcal situation in Aslana
City”. This study consists of the proposal on the 1mprovemenl of the existing
landfill site, construction of a new landtlll site, preparauon of the machmery for
city cleaning, collection and landfill- opemtlon "and establishment of a
Dendrological  center, including prehmmary surveys and. design works.
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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 stores 4.32 million m’® of waste
including construction waste, estimated to be 12% of MSW, and its operation

period is for 10 years from 2002 to 2012. This Study also proposed to

introduce100 waste collection vehicles with the loading capacity of 16 m’,

MSW Coliection and Transportation

There are two types of wasie collection ‘and transportation system currently
existing in Astana. One is called “Direct Collection Syste-m” that is the waste
collection vehicle directly comes to the Iplace where the waste is stored by
residents or building manager for prckmg up and 1ransporlmg them to the final
dlsposal site.

The olhcr is cal]ed “T\vo—Slep Collectlon Syslem” lhat wasles from streel or waste
bins located in the city is once collected by streel sweepers and lhen lhc waste is
lransferred o the lransportatlon vehrcle when it passes their sweepmg area.

Since the waste quanuty colliected by two-slep oollecuon system is much smaller

than direct collection, requrred number of waste collection vehicles is esumated

using the tollowrng assumptlons

-+ The capacity of collection vehicle is 16 m3 and averaged load of the vehicle
is 80%. It says each vehicle can carry 12.8 m3 of the waste at one time.

- » The waste is collected 6 days a week, whrch means 312 days a year, and
collection hour is 8 hours a day. '

* The averaged trip number of each vehicle from co]lectron poml in the city to
the final disposal site is tw1cc a day. This is because 0.5 hours for vehicle
preparatron 1hour for moving from the garage to the city, 1.5 hours for first
collecuon in the ciy, 0.5 hours for transporting to the Jandfill site, 0.5 hours
for unloadmg at the site, 0.5 hours for moving to the city, 1.5 hours for '

- second col]ecllon, 0.5 hours for lranspomng, 0.5 hours for unloading, 0.5
hours tor moving to the garage and 1 hour for lunch and rest.

* The hfe of VCth]C usage is 10 years In 2000 Aslana Crly has enough
number of collection vehicles and all are 5 years of usage life remained.
And the vehicles purchased every ﬁve years

. Waste collecuon rale is 80% in 2000 95% in 2010 and 100% atter 2020,

As the result of lhrs rough ca]culatron requrred number of waste collection

~ vehicles is estimated as tollows
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Required number of waste collection vehicles

YEAR Waste Volume Required no. | - Purchase no. of
2000 370,437 47 0

2005 531,044 67 67

2010 691,651 87 20

2015 868,929 109 - 89

2020 1,046,206 131 42

2025 1,128,082 142 100

2030 1,209,957 152 5

ThlS result shows that approxlmately 370 vchxclcs w111 havc to bc purchased
totally for opcratmg the waste collection and lransportatlon systcm in Astana until

‘2030 Accordmg to the feasnb]hty sludy report sludy on “Modernization of
domestic waste dlsposa] and 1mprovemenl of ecologlcal situation in Aslana City”
by Spamsh company, the unite price of the waste collection vehwlg with the
capacity of 16 m’, compact coefficient of 6 times and equipped with the loading

- scoop is estimated 10 be US$ 53,000. It means that Astana City will have to
prepare about US$ 20 million for purchasing the waste collection vehicle.

" There is another option can be considered for waste col]ect_iori instead of direct
collection system. It is called “Transfer Station Systgr_ﬁ” that the waste collected
- from the city is once transported to thc transfer slat'ion located at s__ome'area in the
city and there it is transferred to another larger transportation vehicles for
" transporting to the landfill site. '

The image of the transfer station is shown below.

Direct Coilecfion System

K24/
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Generation
Source

Transfer Station Systém

LANDFiLL

Transfer -. '
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Waste transfer system Now
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The advantages of this transfer station system is to optimize the cost for waste
collection and transportation when the final disposal site is constructed far from
the city or to reduce the number of trip of the vehicles to the landfill to avoid the
traffic jam. Also at the transfer statjon, recyclable materials from MSW can be
“sorted out with appropriate separating facilities. On the other hand, the
disadvantage of the system is the construction cost of the transfer station equipped
with the proper environmental control facilities such as wastewater treatment and
deodorizer because it is constructed more closed to the residential area.

It is recommended that collection service area can be divided inlo two areas on a
large scale, one is North-Astana Waste Collection Area and the South-Astana
Waste Collection Area. The reason tor this division is to adjust the waste
co}lecuon ‘volumes evenly in 2030 and to avoid large amoum of waste
transportation parueularly from Re51dent1al District 11 and 12 thorough New City
Center. Collection Service ar_ea_ is shown in Figurc K.4.3.

* Main route from the eity to the landfill is the road that cross the railway near the
cast side of Astana Station and connect to the Asiana-Paviodar Highway, which
‘has been present]y used and expected to be in use until 2020 when another route

~ will be deve]oped Afler 2020, the wasle from Soulh Astana Waste Collection
._ _ Area w1ll be separated from North-Astana Waste Collecuon Area and transported
lhough anothcr road from the east 51de of the cny Since the distance from
South Astana Wasle Co]lectlon Area is lm]e further than Norlh Area. A transfer
 station may be necessary for reducmg the lr1p number of wasle transporlallon
trucks to the landfill. Flgure K.4.4 shows the waste volume collected and
transported from each collection area, and the waste volume of each proposed
collection system. The number of vehicles used for waste collection and
transportation is recalculaied as below in case a transfer station is constructed with
~an as’sum.plion't'hat the capacity of secondary vchicle is 40 m® and its loading
efficiericy is 80% The result says.S’! of primary collection vehicles will be
purchased till 2010, 131 of them will be newly added or replaced with overage
vehicles till 2020, and 114 of them Wi_ll be rechired in the last decade til] 2030. 18

of secondary vehicles will be also required from 2020 to 2030.
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Required number of waste collection vehicles with transfer station

North Collection Area (Direct Colleciton) South Collection Area (T/S Collection) Secondary vehicle
Year Reguired No. | Purchase No. Reauired No. | Purchase No. | Required No.j Purchase No.
MSW volumq ;?Vehicle of Vehicle |5 W volum 0? Vehicle | of Vehicte o? Vehicle | of Vehicle
2000 370,437 47 0 : 0 0 0 0 0
2005 531,044 67 ) 67 0 0 0 0 0
2010 691,651 87 20 0 0 0 0 0
2015 868,929 109 © - B9 o} - 0 Q -0 0
2020 1,046,206 131 42 : 0 0 0 0 0
2025 825,054 104 62 303,028 19 19 9 9
2030 603,902 76| - 14 606,055 38 19 18 9
K.4.4 Direct Disposal to the Sanitary Landfill without Intermediate Treatment

: Amele 60 which is “Eco]oglcal Reqmremenls When Handling Protection and

Consumptlon Waste” in Law of the Republic of Kazakhstan on Environmental
Protection indicates that waste is stored destroyed and buned in arcas allocated

by decision of local executive bodies as agreed with speCIal authonzed agencws in

“ charge of environmental protection and other executives of the Republic of

Kazakhstan, which are in charge of environmental protection.

The landfll] is lhe mdlspensable facﬂ]ly for sausfymg 1hxs article regardmﬂ the

waste management becausc lhe waste is generated 1ncv1tably by human activity -

and will never dlsappear even lhough the waste avoidance act1v1ty is promoled in

future lhrough env1ronmental awareness Therefore ‘the landfill site shall be

prov1ded as the final dlsposal site meeting with the env1ronmenlal standards in
“Kazakhstan with approprnale demgn construction and operallon o

Required capacity and area of landfill site is estlmated with the followmg
assumpllon

*» Municipal sohd waste (MSW) will be compacted and slablhzed as about 4
times smaller than generahon source. It means the bulk densuy of MSW

- increases from 0.2 tons per m° to 0.8 tons per m’ at the landﬁll

* Required volume of cover soil is 20 % of settled MSW. _

« The volume of non-hazardous industrial solid waste (ISW) is 12% of initial
MSW volume before its seulemenl and it will be never compacted.

« Cover soil is not necessary for ISW.

« Averaged depth of Landfi]l-l that is planned by a Spanish company with the
capacity of 4,320,000 m’ is 30 m, '

* The height of Landtlll 2 that will be construcled after Landh]l 1is15m
because there is no appropriate deep quarries for the landfill.

CK-24
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As the following table and Figure K.4.5 shows, the required capacity for sanitary
landfill is estimated to be approximately 11.1 million m® including non-hazardous

ISW from 2000 to 2030.
Land{iil Plan
MSW Accumulation volume Cover Soi} Isw . Total Lanxifill Flan {Capacity; m3 Landfill Required
YEAR (m‘ 3 200 of MSW | 1265 of MSW | Accumulation]  Landfill-] Landfill-2 Landfiil-2 DepthyHeight { landfill area
3| *2 Volme ( m3 ¥ (Spanish Plan a5 hase 2 (m) ha)
00 - 20 3, 4, 063 \
2 2010 1,473,049 294,6108 707,06 2,474,720 4370,000 -~ is
2011 - 2020 3, 1077, 769,82
1 2 2,243,94) 4-48.783i 1,077,091 3,769, 1924542 1 53
2021 - 2030 1,872,038 574,403' 1,378,57§ 4,825,023 ) 4,825,023 15 46.0
2000 - 2030 6,589,027 1,317,805 3,162,734 11,069,561 79.3

*1: Compacted and stabilised as 4 |imes snalier than generation source
*2: No Compaction and No Necessary of Cover Soil for Demolition Waste

~ As the Spanish plan (Landfill-1) covers about 4.3 million of this, an additional

~ capacity required for landfill-2 after 2012 will be about 6.8 million m’.
Landfill-2 will be divided into two phases, which the phase 1 covers until 2020
and the phase 2 covers after 2021. ~ As the height of landfill-2 that piles up the
waste on thc ground dlffcrmg from landfill-1 that dumps the waste into the
polygon should not cxcced 15 m above the ground from the landscaping
v1ewp01nt approxlmately 64.3 ha of new land will be rcqulred for the landfili in
the long run. This landfill type 1s called “Excavated cell/trench method” or
“ Area Method” shown in Figure K.4.6.

Spamsh plan cstlmatcs that lotal pro;ect cost of its plan is about US$ 20,5 million

| (US$ 18.9 million cxccpt insurance and contmgency) mcludmg lmprovcm ent cost
of the existing landfill, procurement cost of waste collection vehicle and street
cleaning vehicle, and construction cost of a Dendrological Center. Construction

cost of Landfill-1 of 15 ha and improvement cost of the existing landfill of 8 ha
with heavy machineries for landfill operation is estimated to be about US$ 9.5
million. Using similar cost estimation methods, construction cost of Lanfill-2

" phase 1 of 18.3 ha and phase 2 of 46 ha is estimated to be US$ 6.5 million and
16.3 million each.

Though Kazakhslan has a]ready had SN]P for “Landfill for Municipal Solid
' Waste”, the 1mportanl functions of “Samlary Landfill” are 1nir0duced as follows.

(1) Waste Au.eptanw

. Thc wastcs dlsposcd of into lhc Astana landtlll site shou]d be non-hazardous
municipal solid waste, in principle. Tt will be also able to accept the waste
permitted in SNiP like low hazardous risk industrial waste catégorized in
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@)

(3)

@

Class TV such as dricd wastewater sludge from sewerage treatment facility
with understanding by related local authorities.

Incoming Waste Quantity Control

Incoming waste quantily should be controlled through measuring the
quantity with the electric weighbridge.

* The administration office will have to control not only quantity of incoming

wastes but also types of wastes and particular dumping place'for each waste
for the disposél history recording. ' :

Liner Facilities

The bottom and walls of landfill site should have good impermeable layer,
which is either natural or artificial, to prevent leachate leaking into soil layer
and underground water source under the bottom, and leaking through the
walls, which may cause pollution for surface water.

Leachate Control

Leachate conlm] system lhat cons1sls of leachate collecnon facﬂmes and

_ leachate treatment facmues should be prov1ded lo contro] lhe leachate

©)

quallty below the env1ronmenla1 slandard

Leachate collection fac:hty is lhc ettectlve systcrn for semi- aeroblc sanitary

Jandfill since it can not only rcmovc the leachate from waste ]ayer, but also

_ collect and exhausl the gas from waste layer and supply lhe air mto ‘waste
‘layer

The leachate generated from a landfill sile will vary in volume and
composition depending on the age of the site and stages of biodegradation

reached. Because of the changes in leachate composition with time, the

- Jeachate control systems should adapt to these changes. Leachate treatment

is required to remove any co'nla'min_aling componcnts'of the leachate and
bring it to a standard whereby it can be discharged to the natural

~ environment. Gen'efally ranges of potentially po]lulinc cofnponents are, for

exampie pH, concentration of org,amc materlal ammonlum and nitrate,
suspended solids and metal content.

The leachate treatment facility will be operalcd-f‘or'lo -30 years even after
closmo the landfill site because leachate is generated after the closure.

Gas Control

Gas controlling system shall be equipped to prevent fire, explosion, and to
protect the environment in the Jandfill ground and the surrounding areas.
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Gas ventilation mechanism is very effective for not only collecting and
exhausting the landfill gas such as CHy, CO,, and NHj, but also natural air
circulation within waste layer for keeping the landfill in semi-acrobic
condition effectively.

Environmental Monitoring

Environmental monitoring should be carried out during landfill operation
period and post-closure period. Monitoring parameters include landfill gas,

underground water and surface water, odor, and settlement.

~ Monitoring of underground water is uscful 10 evaluate possible pollution

risks. Monitoring of landfill gas is necessity 10 know the gas density and
explosion risks, especially for site workers safety. Settlement monitoring is
useful to watch the level of stability of waste in order to plan post-closure
land use.

‘Operation Method:

The solid waste must be sufficiemlly compacted so as to stabilize the Jandfill
foundation and prolong use perlod of landfill

The cell- melhod and f111 up method usmg heavy equnpment are
recommended for 1solatmg, beddmg and compacuon of dumped waste. A
layer of cover soil should be systemaucally placed on waste dumped every
day. However it might be very hard to carry oul lhe daﬂy soil cover in
extremely cold season as the soil itself is frozen. Al such days,
alternative-covering methods with plastic films, foams or others can be
considered.

Slle Work Enwronmenl

Samlary and good workmg conchhons Wthh are necessary tor modern

'_]andtlll 31te have been taken mlo consideration in des1gmno site facilities.

Samtary fac11111es and amemues “such as toilets, showers, lockers Tesl rooms
will be prov1ded Da1ly cover soil will help to keep the site sanitary.

Administration building will have office room and meeting room with air

: COndlllomng and lelcphone line. Cars will be provnded for site inspection.

©

Ultlmate Land Use o

The landflll sne w1ll be usecl tor some olher purposes such as green paik or

) sporls tleld to mcrease rea] estate values in tulure atter closure ot the landfill

- ”ac‘,ordmg to Astana City urban plan.
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Disposal to the Sanjtary Landfill with Intermediate Treatment

Intermediate waste treatment is to frcat the waste before disposing of at the
Jandfill for several purposes such as sanitizing the waste, stabilizing the toxic

waste, reducing the waste volume, or recovering the reusable material or energy
from the waste.

Intermediate Treatment System

Direct Disposal to

p
WAST pemejpp|  ~ Intermediate f—ep| LANDFILL

RECYCLING

There is some intermediate treatment tcehnologies in the world shown below.
. Inemerauon o N o .
« Incineration with heat recovery (mcludmg power generatlon)
. lncmcralron with residual ash meltmg
. Gasrhcahon with waste mel(mg
« RDF (Refuse Derived Fue])
. Compostmg
. Shreddmg & sortmg

Countries in the world can be d1v1ded into several group of waste management

policy depend on each regional, climatic, geological, economic and political
condition. '

For example in Japan, more than 70% of MSW is mcmeraled by municipalities.

. Also in Swilzerland, Denmark Luxembourg, around 70% is mcmeraled These

countnes have small land w1th hlgh populanon densrty and hlgher GDP

On the other hand in the US, Canada, Spain, Norway, Great Britain, Germany,
Italy, Portugal and Finland, 60 1o 90% of MSW is directly disposed of at the
Landtill. In Spain, Portugal and Finland, about 10 to 20% of MSW goes to the
composting plant and in the US, Canada and Germany more than 10% of MSW is

sorted out at the intermediate facility for material recyehng

ln France Bel, grum and Netherlands aboul halt ot MSW goes to the Landfill, 25

o 40% is mcmeraled and rernams are treated tor compostmg or material
recycling.



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

The turning point for the MSW management policy to introduce such above

mentioned intermediate treatment facilities is that expecting benefit [rom

intermediate treatment such as energy recovery or recyclable material sales exceed

total waste managcmenl cost including construction and operation cost of such

facilities. The following conditions are important incentives for the intermediate

treaiment,

L]

_ Dnthculty to fmd enough placc for the landfill site

Increasing the cost of operating the landill and lransportmg 1he wasle

Waste generation quantity will increase to meet the cost efficient capacity of
the treatment facility | | '

Waste composmon become suitable for energy recovery or maferial
recycling

Enough demand for recovered energy or recycled materials including
compost |

Affordablllly of Astana Clly for operatmg the mlcrmedlatc treatment
facilities

Estabhshmcnt of the laws, regulallons dnd gulde]mes relaled to the waste

' managcmem '

@

Inuncrauon o

3 lncmcratmn is to incinerate (burn) lhe waste using 1he calonflc value the

- waste itself has in the furnace with high temperature, “usually higher than

800°C, to sanitize and reduce the waste volume as residual ash.

The advantage of incineration system is to reduce the waste volume to 10 —
20% in volume base as incinerated ash. If the ash-melting furnace is
qu:pped after incinerator, the waste volume can be minimized to 5 to 10%
in volume base as slag The slag may be recycled as low-grade construction
materials. Also energy from MSW may be recovered by incinerating when
MSW has enough low calorific value at least 6,000 kl/kg and when
gencra]ly the treatment capacity is over 100 ton/day tfor heat recovery or
over 300 ton/day for power generatlng High temperalure incinerating can

“sanitize and stabilize MSW and some recyclable materials can be recovered

trom the pre treatmem stage of mc..meral]on

- On the 0lher hand mcmcralxon syslem cost 100 much for construction and

operanon Uml mma] cost of 1nunerallon planl is m range between US$ 200
10 500 1housand pcr lon ot MSW mcmeralmg per day Umt opcrauon cost is

| Vusually US$ 50 to 150 per ton, of MSW lncmeralmg For example if it is
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assumed that the all MSW will be incinerated at one incineration plant in

2020, the treatment capacity of the plant is calculated as follows,

(Incineration capacity) = (daily MSW generation quanuty)
X (Operatron time ettlc1ency)
x (Operation conditioning efficiency)

¢+ Daily MSW generallon quantity: 640 tons in 2020 with assumption that

~ bulk densrty of MSW is 0.2 ton/m al generation source.

* Operation time efficiency: 0.77 that is calculated with ‘assumption that
operation day is 280 days a year because _generally 85 days of
non-operating day are necessary for maintenance, inspection, start-up
and shut-down. o '

« Operation conditioning erﬁcwncy Usually 0.96 when incinerator is
operated 24 hours a ddy

Thus, the mcmeralor capacrly in 2020 is estrmated to be about 870 tons per
day. It means that the initial construction cost of incinerator is multrpiled o
be US$ 174 to 435 million and annual operation and maintenance cost
without Jabor cost will be US$ 11.6 to 35 million. More iniliél cost is
required if ash melting or power generation equip'rrrent is added to the
incinerator, though it is expected to reduce the operation and maintenance

cost by using electric power generated in the incinerator or revenue from
energy sales. '

Gasification and wasie melting system has been recently introduced in Japan,
which at first the waste is converted into synthetic g gas at 500 to 600 °C and

then the solid residual is melted into the slag at high temperature of at least
1,200 °C using the calorific value that synthetic gas itself has. The initial and
operation cost of this system is almost same or little less than the

incineration with ash-melting system. :

RDF (Retuse Derived Fuel)

RDF can be made to recover lhe energy trom combusuble MSW and it is
utilized for power generation or energy supply such as healmg and cooling.
The calorific value of RDF is almost equrvalenl to coal about 15, 000 to
20,000 kJ/kg The process of RDF manufacturmg is shreddmn MSW, sorting
out recyc}able malenals such as metal and unsuitable waste ‘for RDF such as
sand, dehydratlnlJ in the dryer and so]rdltymg to requlred shape that is
usually with 15 0 50 mm of diameter and_ 30 to 150 mm of length.
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The advantage of RDF is easy lo storage and transport because of
pasteurized for sanitation with chemical additives like lime, odorless,
strongly solidified to less volume than MSW. Also the quality of RDF is
much better than MSW for smooth incineraling because it is very
homogenized. Therefore RDF system is very useful if the demand for RDE,
' Wthh means demand for energy, exists.

On the other hand, the dlsadvantage of RDF system is that RDF is still the
waste which means that suitable environmental control facilities should be
equipped at RDF incineration facilities as well as the waste incincrator. Also
construction and operation cost of RDF manufacturing plant is too high. Due
fo the mechanical difference between RDF plant and incinerator, it is
difficult for RDF system to expect the scale merit to initial cost reduction. It
means initial cost of RDF plant increases in proportion to increase of
treatment capacity. Initial cost of RDF plant is in range between US$ 200 to
400 thousand per ton of MSW processing to RDF per day. For example if it
is assumed that the all MSW will be treated to RDF at 6ne RDF plant in
2020 the treatment capac1ty of the p]am is calculated as well as incinerator
N lS as follows '

| . (RDF manufaclurmg capacny) = (dally MSW oeneratlon quanuty)
| X (Operatmn time efﬁcwncy)

_ X (monlhly vanauon coeffi c1ent)

. Dally MSW gencratlon quantity: 640 tons in 2020 with assumption that

~ bulk density of MSW is 0.2 ton/m_ at generallon source.

* Operation time efficiency: 0.77 that is calculated with assumption that

_ operahon day is 282 days a year because of 30 days of non-operating
day for mamlenance and mspectlon and operating 16h0urs a day and 6
days aweek o

. Momhly varlatlon coeft1c1ent 1 15 whleh is usual coelficient in Japan.

. Thus RDF manutacturmg capacny in 2020 is esumalcd to be about 1,000

tons per day It means that the mlhal construction cost of RDF Plant is

- mulllplled o be US$ 200 o 400 mlllion This mltla] cost doesn’t include the
cost of conslrucuon ot RDF ullllzln;, fduhly

' However a polenual energy expected 1o recover from RDF is estimated
below:

(Electric value recovered) = (Low calorific value of RDF) -
- x (Annual generation quantity of RDF)
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o

x (Boiler efficiency) x (turbine cfficiency)
x (Electric conversion factor)

Des1gn assumpuon

* Low calorific value of RDF 16,800 kl/kg (=4,000 kcal/kg)

* Annual generatlon quannty of MSW: 233 ,600 tons (—1 168,634 m %)
 Annual generation quanuty of RDF: 93, 440 tons (-— 40% of MSW)
+ Boiler efficiency: 80%

Turbine efficiency: 30%

+ Electric conversion factor 3.612 kl/kW (= 860 kcal/kW)

The calculallon rCSu}l s;mply says that about 12MWh of elecmc power may

be generated at the RDF mcmcrauor_n plant.

Needless to say, although this calculation is an extreme example, RDF
system in small scale for supplying heat energy to a small specified regional
area can be a considerable idea in future in Astana City. '

Compostmg

Composting, usua]]y aerobic compostmg is lhe most commonly used
blologlcal process for lhe orgamc poruon of MSW to a stablc humus-like
material known as compost Composlmg proccss gencra]ly consists of three

steps flrsl is proccssmg of MSW, second is acrobic decomposition of the

organic fraction of the MSW, the third is product preparalion and marketing.
For planning ‘composting system, there are many factors can be considered
such as particle size, carbon-to-nitrogen ratio (C/N ratio), blending and
seeding, mmsture content, lemperalure mlxmg and others. |

| Advanlagc of compostmg is lhe revenue trom composl sales which means

that most crucial factor is that slrong and slablc market demand exists near

the plant for succcsstul composlmg Also by composung, the amount of the
MSW g goes 10 the landfill site can be reduced

Dlsadvama;:,e of compostmg is also ‘high cost for conslruclmvr the
composlmg tac1lny if mechanical composlmg, method is introduced. Even if
non-mechanical (manual) compostino method is introduced wider area is
requlred than mechanical method and suitable environmental control

facilities are required to keep the work environment for labors in good
sanitary condition from odors.

The reducing the treatment load at preprocessing stage, source separation
that sorted out organic matters from MSW is highly recommended. However

it is very ditficult for residents to separate such organic matter when they
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discharge the waste. In history, Astana City used to ask residents to separate
the kitchen waste from other MSW, but it was stopped because of sanitary
trouble by rats.

According to such condition, composting from MSW by municipality is not
feasible option for the waste management system in Astana.

* Summary of Proposed MSW Disposal Plan

Con51der1ng the economy of Astana Clly and the current waste management

system carried out well, it is not desirable to 1nlroduce the intermediate treatment

system tor MSW which covers most of all its generatlon quantlty in early years

because of huge cost of the plant constructlon and operation. Therefore, the

‘hrghest prlorlty is 10 improve the waste management system in order 1o be

perfect]y controlled by concerned organizations in all waste streams using direct

B co]lecllon syslem and samtary ]andf' 1] at Jeast up to 2010,

The Spamsh proposal appears (o sausfy this short term deveIOpmenl needs

Continuously it is proposed lo construct the followmg sanitary landfill (Landfill-2)

" near the existing one in Eco Forest zone because the surface of closed landfill can

be covered by green in accordance with SNiP. Two alternatwes are proposed for

_ ' Landf111-2 one is in same zone as lhe exrstmg landflll and the other is in the
B _opposne zone over Astana- Pavlodar Hrghway The location’ sha]] be determined

by further study of geological condition and it must keep 500 m of buffer distance

. from roads. As it is previously mentioned, Landfill-2 will be divided into two
- phases, which the phase 1 covers until 2020 and the phase 2 covers after 2021.

After establishment of direct dlsposal syslem it is recommend for Astana City to
study the posmblhly of introducing intermediate treatment system from the view
of resource utilization. Therefore, the period from 2010 to 2020 will be a trial
period for iniroducing a pilot inlermediate treatment facil'ity to assess the
possibilily for further expansion in view of operélion and affordable costs.

Lo Proposed mtermedlate trealmenl melhod wrll be RDF system or incineration with

_ heat recovery because Astana Cny 1s very energy consumed city. Maximum
_eapacny of the p1]ol p]anl may be 50 tons per day, or equa] to about 7% of total
_MSW in 2020 The facility w11] be bulll in the Central lndustnal District

northeast trom Aslana Rallway Station and its construetlon cost is estrmaled to be
US$ 10 5 mllllon

Based on the resull of lhlS pllot scale lrla] an expanslon of the mtermedlate

'lreatmenl eapacﬂy will be considered uli 2030.
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For collecting and transporting MSW from South-Astana Waste Collection Area,

it is propdsed to consiruct a transfer station with the capacity of 2,000 m3 (400

tons) per day and its cost is estimated to be US$ 2.6 million.

There is no particular solid waste treatment or disposal facility plah proposed for
the New City Center. Considerihg the characteristic of the waste generated from
the New City Center with high composition ratio of waste paper or electrical
devices such as computers, a recycling center which temporarily stores such
marketable and recyclable matcrlals scparalely, will be prov1ded within the

Busmess Area Construchon cost of a recyclmg center for New Clly Center is
dbout US$ O 1 million. ' : ,

, Thls mastcr p]an does not posmvely propose a malenai recyclmg facxllty which
separates and recover recyclable material such as glass bottles, melal cans, plastics

and so on because in prmcrple such recyclmg activily must be led by market and
prlvale base as a business actlvny Mumc1pa11!y shOu]d have the rcspon31b1]1ty
only for promolmg such recyclmg acuvny ' '

' ISW Dlsposal Plan

In prmc1plc, mduslnal sohd wasle must bc hand]ed lrcaled and dlsposed by
industries thcmsclves with the concept of “Polluter Pay Pr1nc1plc (PPP

| _ “E)\tendcd Producer Rcspon31b1111y (EPR)”.

Due to the difficulty to construct a private landfill site in Astana, however, the
municipal landfill can accept non-hazardous waste such as construction waste and

some of hazardous waste permitted by SNiP with appropriate disposal fee
collection.

An important role of municipality or state government is to eSlabl_ish the ISW
management rules such as manifest system that trace ISW discharge stream and
treatment standard for hazardous ISW. '

Possibility of municipality participated treatment facility for hazardous ISW will
be only studicd in case such facility will be a Slron‘g incentive to invite industries
1o set up their plant in Astana City, or in case the presenl cnvxronment pollution

caused by hazardous ISW from existing mdustrles is 100 senous but lhey have no
money and no technology for conslruclm‘g, a treatmenl facﬂlly

Large amount of coal ash gencrated from TETs-1 and TETs 2 will be dlscharged

into the ash discharge pond as like now and betore lhOUEh uullzmg, such coal ash
will be also tried in future. ' o '
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Wastewater sludge from the wastewater treatment facilities will be dehydrated and
recycled as organic fertilizer, or disposed of at the municipal landfill as
non-hazardous ISW.

HSW Disposal Plan

There is no hospital management guideline in Astana City that might cause
serious environment al 'pollulion and sanitary problem. As t_he' quantity HSW is
small compared with MSW, non-hazardous HSW can be d.iSposed of at the landfill
mixed together with MSW. Hazardous HSW, however, must be controlled
strictly 1o prevent any infectious waste problem. There are some disposal methods
for hazardous HSW ftreatment and incineration is the most commonly used in the
world, '

In principle, the responsibility of such hazardous HSW disposal lies with cach
medical institution. There are two altemalives can be considered; one is that
each institution has its own treatment facility individually in its area and the other
is a centralized intensive treatment system. A centralized treatment system may be
considered if individual treatment turns out io be too costly.

In case of the centralized treatment system, the capacity of incinerator in 2010 is

~calculated as follows:

(Incinefalion capacity)
= (Daily Hazardous HSW generation quantity) x (operation time efficiency)

» Daily HHW generation quantity is 2.4 tons in 2010

* Operation time efficiency: 0.77 that is calculated with assumption that
operation days is 282 days a year because of 30 days of non-operating days
for maintenance and inspection, and operating 8 hours a day and 6 days a

week.

The capacity of Hazardous HSW incinerator is estimated to be about 3 tons per 8
hours, which means capacity per hour is about 375 kg/hr and it will be continue to

be in operation by extending operation time for increasing waste.

Cons'truction' cost of centralized hazardous HSW incinerator is approximately
US$ 1.6 million.

As the life of such a small scale incinerator is generally 15 years, it will be

-replaced in the period from 2010 to 2020 so that its capacity will satisty increased

hazardous HSW quantity in 2030. The capacity of new one is estimated to be 5
tons per day and it costs US$ 2.6 million.
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K.7  Future Waste Flow in Astana

In conclusion, proposed waste flow of MSW, ISW and HSW will be formulated as

shown in Figure K.7.1 and proposed wasle management plan is indicated in
Figure K.7.2.

K.8  Implementation Schedule

' _ Ilﬁplementalion Schedule of prbposéd wasle disposal plan is shown below.
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Implementation Schedule for Solid Waste Disposal Infrastructure

Proposed Infrastructure Plan 2000 2010 2020 2030 Remarks

1 Improvement of Existing Landfill Proposcd by Spanish
Feasibility study Company
Basic and detail design
Procurement and Improvement

Operation

2 Sanitary Landfili-1 : Proposed by Spanish
Feasibility study L Company
Dasic and detail design Next to Exsisting one
Procurement and construction 7 l’l"olal area: 15 ha

Operation m Depth: 30 m

3 Sanitary Landfill-2 Tolal area: 64.3 ha
Feasibility study | Height: 15 m
Basic and detail design |
Procurement and construction a
Expanding construction

Operation

4 Waste Collection vehicles J
procurement + |

5 Hazardous HSW Incinerator :
Feasibility study | Incinerator-1: 3t/id
Basic and detail design n | Incinerator-2: St/d
Procurement and consiruction 7]

Replacement construction @

Operation : B

6 Pilot Scale Intermediate Tretment flincinerator or RDF
Plant =~ . Capacity: 50 t/d
Detail survey and master plan 8]
Feasibility study [ ]
Basic and detail design _ B
- Procurement and construction

Operation

7 Transfer Station For South-Astana Waste
Detail survey and master plan 0 rCoIlecl ion Area
Feasibility study . ]

Basic and detail design o n

Procurement and construction
Operalion

8 Recycling Center Recyclables stock yard for
Basic and detail design L New City Center
Procurement and construction

Operation

9 Lurge Scale Intermediate Treiment HOnly in case it is feasible

Flamt o )
Detail survey and master plan E:l
Feasibility study =~ n
" Basic and detail design
Procurement and construction
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