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ATTACHMENT G-2
Analysis made by Almaty Wastewater Treatment Plant A\?erag’e Value for 1997

Raw water Clarified water Treated water
Temperar | T3 . 743 43 s 793 143 . 737
PH T2 83 B g4 6.7 8.0
19 7.8 1.6
Trensperency 70 __ 170 34 160 ,
26 : 88 25.0
Suspended 310 486.0 140 136.0 3.2 16.0
substance 136.5 31.0 : 73
Dry residue 2640 1760 200.(_} 3520 2760 400.0
3188 307.9 C - 3420 -
Ammonium 15 . 17.6 0.0 : 238 0.0 i 9.2
Nitrogene . - 113 ce o 93 .. . s 238 :
Niito oo I8 00 BE [ 00 ¥
_ 018 93 238 :
BOD 2040 22100 836 10580 [3277 .52

s . : 70.711 . : C 3104 o . 1.62 :

BOC 3636 452.00 1980 24900 780 B X X1
. " 13042 . - 6570 1538

Phosphate 0.4 : 120 003" 3 650 00 . 6.770

3.60 317 199

1[)'drogep ...~ Not detected Not detected . Not delected

Sulfide o . .

o XY 830 [T TI0 [ 000 060
3 210 - - : 0.38 . 020 _
0.00 0.08 - : - 000 0.00

Phenol i 001 0.00025 o

Hydrogen 0.00 : 120 000 : 0.37 0.000° : - 0.160

Products e . 034 . : 0.096 S , 0.032 .

. 2230 50.90 ZIT70 §2.60 30.70 S 50.60
Chiorides 3520 3080 b ese
Sulphates 3570 8270 36.10 - 8680 4130 A .95_.6U_h

52130 . 53.60 . 5570
Dissolved O, o R T
Copper 0 JILAL) 000 0.12 (V27| N 1 X1
S 0.076 : : - 0.025 i ; 0.810
Zink 0.009 0410 0.000 P 0.013 0.000 _ 0.030
0.180 : 0.031 T : 0.020 E
Lead 0.000 0.080 0.0 . 0.007 0.000 R 0.004
0.013 . 0.003 0.001
Chrom* 08 s L Not detected
Chrom" 0.000 0.022 0.060 0'000_  0.0018 0.006 Not detected
Cadmium Not detected Not defected Not detecied
Nickel Not detecied -~ Not defected . Noi detected
BOD 33_.0 1922 2_3.7 9 4.9 133

® 62.16 34.48 - 9.1
Arsenic Noi detected Not deiected . Notdclected
Thiocyanates 000 012 0.00 . 0.12 000 . 0.03

0.06 0.04 0.017
Cobalt ~ Notdetecied - Not detecicd Not detected
Bacteriological | 97500 2106000 | 84000 35000 [ 1100 - 14350
Analysis 429500 . 229300 6150
Mercury 0.000 0_0005' 0.007 0.000 0.0001 0.'0002 © Not delectgd
Iy Minimum measured vatue
2). Maximum measured value
3): Average value (over the year)
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ATTACHMENT G-4

LIST OF MEDICAL ESTABLISHMENT IN ALMATY ClTY

1-Cl F Y HEALTH CARF DEPARTMENT (MNISTRY Ol* HEALTH)

. . Nr of beds as given | Occupancy as given
Nr Medical Establishment _ from Health Dept | from Health Dept
I ICentral Clinic Hospital - 5350 87%
2 |City Clinic Hospital Nr 1 - 615 8%
3 {City Clinic HospitaiNr 2 - 330 94%
"4 |City Clinic Hospital Nr 4 TA00 $8%
5 |Cily Clinic Hospital Nf 5 260 94%
6 [City Clinic Hospital Nr 7~ 835 i 102%
7 ICCH Tor Children Nr 1 300 87%
8 [CCH for Children Nr2 - 310 26%
9 |Emergency Hospital - S 2%
10 [City Infectional Hospital 160 35%
1T Infectional CCH for Children 405 T 84%
12 |Perinatal Center B 285 T 86%
13 IReproduction Cenler ) 55 " 89%
14 |Diagnostics Center B0 5%
15 |City Hospital Nr 6 T 80 oo 80%
16} Maternity Ne T - o ~ 115 90%
17| Matemity Nr 2~ - 90 e 84%
18| Matemity Nr 4 . . 88 921%
19| Matéinity Nr'5 S 120 0%
20 [Cancer Hospifal 170 T 9%
21 Lunatic Asylum 300 5 - [01%
22 |Narcological center. 265 101%
23 {Venerological Hospital 150 82%
24| Turksib Riyon Phihisis Hospital 120 100%
75 [Zhelysu Riyon Phthists Hospital - — 40 102% |
26 |Medcu Riyon Phihisis Hospital 60 99%
27 Auczov Riyon Phthisis Hospital : — o —
' - TOTAL - 6,698 - 39%
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-

OBLAST HEALTH CARE DEPARTMENT (MINISTRY OF HEALTH)

- -

1v-

““ B , Nr of: beds [ Occupancy
e . asgiven | asgiven
Nr Medical Estabhshmei_it feom Healthlfrom Health
‘ Dept Dept
1 [Clinical Hospital ~ : 350 ~ 86%
_ ~2 |[Clinical Hospital Children -~ . 150 §4%
- § 3 "|Clinical Cancer Hospital 8 2%
- ¥ 4 |Hospital Venerological & Dermatological 100 - 100%
5 "|Hospital Psychiatry -~ CU6STT T TIo%
[ |TOTAL -~ 750 94%
NAT[ONAL HEALTH (,ARE DLPARTMENT (MINISTRY OF HFALTH)
_ R , _ Nr of beds O_ccupancy
: . T as given | asgiven
Nr . : Medlcal.Esta-bll.shment. . fromgHealth fromgl-leallh
: : - Dept Dept
| Hospn(al for chlldren c 475 04%
2 [Hospital for the disabled at Wars 240 5%
3 |Psychiatric Hospital o 400 - 101%
4 [Childen Sanitation Rehab:htatlon Centre 238 = TT%
"5 [Children Rehabilitation Centre "Balbulak” 60 - .| 94%
& |Cancer and Radiology Scientific Research Institute - 500 - 99%
"7 ~[Sciéntific Research Institute of Eye Diseases S 160 T 85%
8 [Scientific Research Institute of Dermatology and Venerology 150 14%
9 [Scientific Rescarch Institute of Cardlology 240 82%
10~ |Seientific Centre of TBC Y . TS T T 81%
11 |Scientific Centre of Surgery L 330 11%
12 [Scienti: ﬁﬁ:mﬂmmtmdmn Surgery T 20 9%
13" IScientific Centre of Urology o 240 T1%
T4 [National Centre of Mother and ( Chlliﬂlealth Pfotectlon 145 . 61%
I5 [Psychiatrics Hospital of Sirict Monltonng over Patients - 780 95%
]TOTAL S 4,633 30%
OTI]ER MINISTR!ES '

4 othcr medical establlshments wnh 2077 beds are dependmg on other
_m_mlstnes (such as Defense Mmlslry_, KGB, Transport Ministry efc.} -
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The Study on solld Waste Managenent for Am;d:‘y City in the Republic of Kazakhstan

ATTACHMENT G-6

MEDICAL WASTE QUANTITY (ACCORDING TO THE SURVEY)

1 - CITY HEALTH CARE DEPARTMENT

N No of- Beds gs Occul.)ancy a; Waste Quéntily
No ~ Medical Establishment - m--ﬂ_-wr-glvel? : gwep_ "T"‘E_“". e/ da&
: Dept _S_u_rvey Qcpt Surve_ay Vyear “bed)
I |Central Clinic Hospital 550 | 480 | 81% | 87% | 432 .| 2.16
2 [City Clinic Hospital Nr 1 S Lels |38 |1sw | 1198 | L0
3 ICity Clinic Hospital Nr 2 330 | 280 94% | - 2431 2.23
4 |City Clinic Hospital Nr 4 400 [ 270 | 88% 519 | 4.66
5 |City Clinic Hospital Nr 5 260 | 185 | 94% | . | 144 | 200
6 |City Clinic Hospital Nr 7 835 835 | 102% | 84% | 4327} 119
7 lCCH for Children Nr 1~~~ 300 | 271 | 87% | - | 210 | 185
'8 |CCH for Children Nr 2 310 | 240 | 96% 144 | 159
9 |Emergency Hospital = | s15 | 390 | 92% | 375 | 241
10 [City Infectional Hospital -~ 160 | 160 | 85% | 96 | 140
11 [Infectional CCH for Children’ 405 |1 365 | 84% 75| 047
12 {Perinatal Center o 285 | 250 | 86% o120 |13
13 [Reproduction Center = . - 55 |60 |89% | 1 90 |:3.66 |
14 |Diagnostics Center 80 | 80 | 55% | - 36 | 0.68
15 |City Hospital Nr 6 1 80 |80 | s0o% | [ 24| 066
16 | MatemityNr1 s | 20 | eo% | 90 | '1.85
17 | Maternity Nr 2 90 | 90 |.84% | |48 | 123
18 | Matemity Nrd4 88 | 95 |.91% | ] 36 | 095
19| Maternity Nr 5 120 [ 100 |-70% | - | 72| 138
20 [Cancer Hospital - 170 {156 [:91% . - - [ 96 | 153
21 |Lunatic Asylum - 300|300 |.101% |- - | 108 | 099
22 |Narcological center 265 10260 |2101%: 0 : 0 |27 ] 029
{23 {Venerological Hospital 150 | 120 | 82%. | - | 79 | 149
24 | Turksib Riyon Phthisis Hospital 120 | 180 [ 100%:f .. | 90| 137
25 |Zhetysu Riyon Phthisis Tospital - | 40| .60 [102% | =~ = |72 | 334
26 [Medeu Riyon Phthisis Hospital | 60 | 60 | 99% | 100% | ' 41 | '1.87
27 |Auezov Riyén Phihisis Hospital SRR SR EHEREIPR RN I
C[TOTAL S 6,698 | 5872 | 89% | | 3,897 | 161
G-18 Final Repot



The Study on selid Waste Management for Almaty City In the Republic of Kazakhstan

OBLAST HEALTH CARE DEPARTMENT (MINISTRY OF HEALTH)

II-
_ No of Bedsas Occupancyas| ~ Waste T
No Medical Establishment given gwen__ . 7(21,'?',""? &
Dept [Survey D.cpt Survey| t/year (5%{‘::)
T [Clinical Hospital 350 | 275 | 86% 240 | 1.61
"2 |Clinical Hlospital Children | 150 | 150 | 84% | [ 106 [ 161
3 [Clinical Cancer Hospital 85 35 | 92% 54 1.61
4 [Hospital Venerological & ﬁermatofg:cal 10000 | T00% 59 1.61
|5 |Hospifal Psychiatry 65 30 | 110% | 7 353 | L6l
TOTAL 750 | 640 | 94% ] 469 I.EI_J
II-  NATIONAL HEALTH CARE DEPARTMENT (MINSITRY OF HEALTH)
No of Beds as | Occupancy as Waste
No Medical Establishment __Bven gven Quantity
Dept {Survey| Dept |Survey| t/year (kg/da
: . . y.bed)
1" [Hospital for children §5 T 45 T 94% 298 | 1.61
2 |Hospital for the disabled at Wars 240 | 240 | 59% 24T | 1.6l
3 |Psychiatric Hospital 400 | 400 | 101% 233 ) T.61
4 [Children Sanitation Rehabilifation Centre | 238 | 238 | 77% |~ | 1827 1.61 |
5 [Children Rehabilitation Centre "Balbulak” | 60 75 94% 38 1.61
6 [Cancer and Radiology Scientific Research | 500 | 500 | 99% 299 | 1.61
Institute : '
|7 |Scientific Research Institute of Eye T60 | 160 | 85% 170 | 1.61
Diseases . _ _
8 {Scientific Rescarch Institute of 150 150 | 74% G | 1.61
Dermatology and Venerology : o
9 |Scientific Research Insiitute of Cardiology | 240 | 240 | 82% | — | 172 { 161
10 |Scientific Centre of TBC 465 465 | 81% 340 | 1.61
T1"|Scientific Centre of Surgery 330 | 330 | 41% 476 | 1.61
17 |Scieatific Centre of Pediafrics and 20071 2107 | 9% I57 | 161
Children Surgery N -
T3 |Scientific Centre of Urology 240 | 240 | 77% 1847 1.61 |
14 |National Centre of Mother and Child 143 145 | 61% 140 | T.61
Health Protection : g
15 [Psychiatrics Hospital of Strlct Momtormg 780 ] 780 | 99% 463 | 1.61
over Patients o :
TOTAL - 4,633 14,648 | 80% 34521 1.61
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The Study on Solid Waste Managenient for Almaty City n the Republic of Kazakhstan

SECTIONH:  FACILITY PLANNING

1.  BASIC DESIGN OF TRANSFER STATIONS

1.1  PLANNING CONDITIONS

West and Spasskaya transfer station are composed of the following major components.

& Access road
® Receiving faéility
* Site interior road
¢ Waste re-loading station
e Transfer vehicle parking
* Green belt/ bufter zone

- Planning conditions of {ransfer stations are as follows.

o Item | ' West T/S ' Spasskaya /S
Waste amount to be hauvled-in 753 ton/day in 2005 .. 295 ton/day
782 ton/day in 2010 318 ton/day
Design capacity of T/S - . 800 ton/day , . 480 ton/day
Waste amount at peak .hour ~ 113 ton/hour in 2005 44 ton/hour in 2005

Site location with surrounding environs and layout plan of West transfer station are
~ shown in Figure 1.1.1 and Figure 1.1.2, respectively. .

While, site location with Shrrounding environs and laybilt plan of Spasskaya transfer
station are shown in Figure 1.1.3 and Figure 1.1.4, respectively. -
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ENVIRONMENT PROTECTION

- ALMATY CITY GOVERNMENT

. THE REPUBLIC OF KAZAKHSTAN
MINISTRY OF NATURAL RESQURCES AND

JAPAN INTERNATIONAL COOPERATION AGENGY

53

ol ]

5 £

o w
>

ip f g

mR ..a...m

mmjﬂm_ L

EFS| g

Wm“m Clw

BEieS |3

Mwwam 7]

Site for WEST TRANSFER STATION

N WWM

}
\ S sz

)

/A

—

Vo~ ="F

N -
NN S = R/ o

\wj |
. ;w\\.\\

-




N

30 000 40000 160000 A\
' _ Guard House

25,0

1
16000 \J000 22 000

: L ®
/ . ®  Truck-scale Building
‘ § / X @ CarWashing
| BT / , / N @ Workshop
" S5 s b ~ ® Fuel Station
— Future Plan for W © Control House
’ﬁ** IQ_SEQI [w53t9 Recycling ] : (@ Temporary Storage Yard of Waste
' Waste Re-loading Building
T o —~ @ Main Contro! Building
S WS S e " ; @ Amenity Center
T | n I”"""'l ’,__C'.i'\l® () 'qg /D  Well for Water Supply
i (110 G = [6LF 94, ' @ Water Storage Tank
o Y B '-,t.i}' — X’Z @ Pit for Wastewater Collection
S e=meet ¥ BT [P _ @ Car Parking '
- s IR AR @ Parking for Transfer Vehicles
G _ _ ._._,-5—9:32‘:;“ . @® Guard Rail
1 =T 11 \ /@ Net Fence
e . @ Concrete Block Fence
e = y @ Green Belt
) \ -

s

AR

40 000

'r-|.

1ol

Ll

1 x=-11120

~ Scale: | 0
0 10 20 30 40 50
' A L C { .

THE REPUBLIC OF KAZAKHSTAN
MINISTRY OF NATURAL RESOURCES AND
ENVIRONMENT PROTECTION
ALMATY CITY GOVERNMENT

THE STUDY ON SOLID WASTE MANAGEMENT FOR
ALMATY CITY IN THE REPUBLIC OF KAZAKHSTAR

Figure 1.1.2
Layout Plan of West 178
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Figurc 1.1.3
Location and Environs of Spasskaya T/8
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Figure 1.1.4
Layout Plan of Spasskaya T/S
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1.2 FACiLITY PLAN

" 1.2.1 Access Road

Access road has planned based on the Russian Standard of SNiP 2.07.01-89 “Urban and
Rural Settlements Planning and Building”. Applied road category of the access road by
this standard is “local roads within scientific-industrial, industrial, utility and storage
areas”. Design conditions and dimensions of access road for both transfer stations are
shown as follows.

. Designspeed: o 40 km/h

e Traffic lane width: R T3S m
. Number of traffic l.an'e‘s:_' o Qlanes
e Minimum curve radius: - 50 m

® Maximum 1ongitudir1al gradient: 1%
® Pedestrian way wrdth ._ . 15m

' Whlle, access roads w111 not be newly constructed but improved (of existing roads)
based on Russian Standard of VSN 46-72 “Instructions for Designing of Asphalt Road”.
The typical section of access road and improvement method of existing road for its
- access based on the standard is shown in Figure 1.2.1.

' 1.2.2 Site Inter_ior Road

Site interior roads for West-& Spasskaya transfer stations are basically planned for one-
way traffic, 4.0m width for collection vehicles and 5.0m for waste transfer semi-trailers,
respectively. For the lower level/ passing area of waste re-loading stations for semi-
- trailers (the level is GL+790.50 for West T/S and GL+659.00 for Spasskaya T/S}, one-
way and two lanes wide are adopted for the smooth waste re-loading and traffic of semi-
trailers. While, interiof road for an administrative area of each site will be provided.
Layout plan of each transfer statron is shown in Frgure 1.1.1 and Figure 1.1.2,
respeclwely e e : S

'1"23 \Vaste Re-'loadi-rig' Stalion T

Three waste re—loadmg stations and two statrons will be provrded for each Wcst and
Spasskaya transfer station, respecuvely :

Two level arrangement has settled for each plan, level dl[ferenee between lower and
upper level of waste re-loading stations are designed for 4.5m (GL+790.50 and
- GL+659.00 for the lower and GI.-+795.00 and GL+663.50 for the upper of each Wast &

i Spasskaya transfer station), taking into account the height of waste transfer trailers

which is approxrmately 4.0m. 0.5m clearance between these two levels has set for the
-smooth waste re—loadmg w’orks Detarls of waste re- loadmg statlon are shown in Flgure
1220 ' _

'Whrle temporary storage yard of waste will be’ provrded at the upper level of each
transfer station, its area is 200m for West TIS and 100m? for Spasskaya T/S
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1.24 'l‘ruck~scale

Incoming waste full collection vehicles and outgoing empty vehicles shall be weighed
by using truck-scales s0 as to obtain the following several important data for SWM.

° Checkmg waste amounts are the basic data for collectlon of tlppmg fees

e Understanding the workmg time and the waste collected by each collectron
vehicle, are the basic factors for planning effective collection routes and methods

e Understanding the waste amount transferred to and hauled-in at the dlsposal site
will be the basic factor for future dlsposal planning’

A total of two truck-scales will be provided in cach transfer station, one for incoming
traffic and the other for outgoing traffic. The location will be entrance road of certain

distance for i mconnng vehicles. The specrﬁc'mon of the truck scale is descrrbcd as
follows : : :

o Weighing capacrty 30 ton/unit
e Load-cell type and four point support system
¢ Aulomatic digital counter

& Control post with card rcader

e Connected computer with prrnter to mput and process thc data

125 Main Control Building

Main control buildings shall be constructed for the. administration work .of transfer
stations. Floor areas are 216m? for West and 108m’ for Spasskaya transfer station, and
both are consist of two floors. The building will provide spaces for;use by onsite
personnel, including offices for management staff, meeting room, dining room, toilet,
locker room, shower, store, etc. for all of the onsite workers. While, taking into account
the cold and long winter season in Almaty, boiler is equrpped in this building; Building
frame-types, floor layout, etc. of main contro! building are designed based on Russian
'Architect Standard of SNIP 2,0%.04-87, SNIP 2.03. 13-88 and SNIP 2.03. 11-85 -

Plan of main contro! burldmgs for each transfer statron are shown in Frgure l 2. 3 and
I*rgure 1.2 4 rcspcctwely

.1 2.6 Transfer Vclncle Parlung

Onsite parkmg is provrded for all of the waste transfer seri- trarlers In prmcrple taking
into account the smooth in and out of trarlers to and from parkmg area, forward in and 3
outis adopted for its leadmg way.

In West transfer statron although only l4 transfer scmr-trarlcr umts wrll be operated
parking area will be provided for up to.17 units (mcludmg two. of temporary parking
area). While, in Spasskaya, 12 parking units will be provrded for 7 semr-trarlers

Layouts of transfer vehrclc parking of cach transfer statron are shown in Frgure 1; l 1
and I‘rgurel 12 rcspectrvcly , :
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1.2.7 Workshop

Onsite workshop cquipped with 2 service bays will be provided in each transfer station
in order to carry out minor maintenance activitics, such as daily, weekly and monthly
maintenance, tire inflation and replacement, engine cooling system maintenance, and/or
other small repairs.

Plan of workshop building for West & Spaskaya transfer stations are shown in Figure
1.2.5.

1.2.8 Green Belt/ Buffer Zone

For the environmental protection measures, green belt/ buffer zone will be provided all-
surrounding transfer stations, based on Russian standard of “Instructions for Sanitary
Protection/ Green belt in Industrial Area, Moscow 1984”. Along the local road adjacent
to transfer stations, 23m width of green belt (including fence) shail be installed, while, -
in other directions, 14m width of it shall be provided. Location of green belts in each
transfer station are shown in Figure 1.1.1 and Figure 1.1.2. While, details of green belt
is shown in Figure 1.2.6.

1.2.9 Water Management

1) Wastewater Management

Wastewater which might be produced due to the operation of transfer stations, i.e. at the
re-loading stations, car washing and other facilities, will be collected in the pit which
~ located at the lowest area of each transfer station. Collected wastewater at the sites
will be transporied by water tankers to the treatment facilities in Karasai disposal site.

) Surface Water Runoff

- In case of West transfer station, storm- water which mlght be coming from an upper hill
side of the north shail be collected by drainage system installed along with north and
cast side of transfer station. And it should be discharged to the lower area to the east.

While, in Spaskaya transfer sl.ation, storm-water will be discharged to tributary of
Suttanks river which flow adjacent to the cast of the site.

3) Water Supply

Municipal water supply system does not cover both sites of West and Spasskaya
transfer stations. Two wells, each 300m depth and 150m* capacity, shall be instalied at
~ both transfer stations. Water tank and water supply piping, PVC pipe with 25mm
- diameter, will be equipped and installed at both sites. Water tank will be provided for
the fire fighting purpose, also. While, one of two wells Wl“ be used for the periodical
momtonng of under groundwater quality, also.

_Water management system for both West & Spasskaya transfer stations are shown in
_Plgure 1.2.7 and Figure 1.2. 8 respectwely
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The Study on Solid Waste Management for Almaty City tn the Republic of Kazakhstan

SECTION I: FIELD SURVEYS

1.  RESULT OF SOLID WASTE AMOUNT AND COMPOSH ION
SURVEY

1.1  INTRODUCTION
In order to obtain data on solid waste gencrated in Almaty City, the solid waste amount
an composition survey has been carried out in March and August in 1999, Outline of the

survey is shown in Table 1.1.1. Survey area is selected in Almalinskii, Bostandykskii
and Turksibskii districts.

Table 1.1.1  Outlinc of the Solid Waste Amount and Composntmn Survey
Survey Ttems Classification Sample quantlly
(I) Unit generation rate a. Domestic waste _
(1 week x 2 season) - Block house 20 hh x 3 area x 2 season
- Two story block howse [ 20'hh x 3 arca x 2 scason

- Individual house

20hhx 3 area x 2 season

b. Commercial waste

- Restaurant, shops

24 shops x 2 season

- Office

15 office x 2 season

- Market

6 market X 2 season

¢. Street waste

(2) Solid waste composiﬁon

a. Domestic waste

3 place x 3 arca x 2 season

- Block house

6 Sarﬁplc X 2 season

- Two story Block Hiouse

6 sample x 2 season

“~Tndividual house

6 sample X 2 season

b. Comuinercial wasie

- Restaurant, shops, office

6 sample x 2 season

- Market

6 sample x 2 scason

(3) Solid waste amount
~ transported to franster
- station and disposal sites

a. Karasai disposal site

T week x 2 season

b. Transfer station -

I'week x 2 season

¢. Compost plant

I week x 2 season

d. Other disposal sites
NIKA, BARYS, ENBEK,
Canyo Reisovka, .

70-th Raz-ezd, Zhetysy,
Shanirak, Spasskaya,
Kulagar

1 week x 2 season

1.2

SoLID WASTE GENERATION RATE

Result of survey is summarized in Table 1.2.1. -
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Unit Generation Rate

Table 1.2.1
Waste lype unit Winter - . Summer Average
Domeslic wasle N
“Block house kg/day/capita 0.30(0.18) | 0.45(0.29) 0.38
T.ow rise housc kg/day/capita 0.31(0.19) | 0.60 (0.45) 0.45
[ Individual house kg/day/capita 087(1.03) | 0.42(0.25) 0.65
Commeicial waste . R S IR N
Restaurant kg/day/entity IR 88 10.0 -
~ Shops kg/day/entity 2.5 .29 2.7
Office - kg/day/entity 53 50 52
~ Market kg/day/stall 2.0 43 3.2
Street waste - kg/km 5T.1 - 932 75.2

Note: () shows standar

‘ 1.3

deviation.

SoLp \VASTE COMPOSITION

'I‘able 1. 3 1 Solld Waste Composmon

Waste composition .Domesuq waste Commercnal waste . Market waste

- Win. Sum. ["Ave. | Win. [ Sum. | Ave. | Win. [ Sum. | Ave.
Combustible L ' y ' o - -
Paper 17.6 18.0 ] 17.8 | 378 ] 334 | 356 23.7 183 1 21.0
Textile - 1.8 2.5 2.2 34 1.7 2.6 0.9 0.6 0.8
Plastic 12.0 991 109} 571 1L.1| 84| 178 790 78
Leather 03 - 1.4 091 15 03 0.9 0.2 0.0 0.1
Leaves 1.2 35 231 02 201 14 0.8 1101 59
Food 50.8 5721 540 ) 38.7 429|408 [ 565 | 493 | 529
Sub total 83.7 '] 924 | 88.1 ) 872 | 914 | 893 | 899 | 8Ll 88.5
Non combustible ‘ ' B . _ :
Metal 30 | 22 2.6 36| 19 271 3.0 1.8 2.4
Glass 66 4.5 5.6 791: 29 5.4 5.5 2.7 4.1
Ceramic 1.1 031 -071. 0414 11 0.7 03] .00y 02
Sand 5.6 0.5 3.1 ] 09]. 28 181 13 8.4 4.9
Sub total 16.3 1.5 119 | 12 8 361 107 ] 10.1 12 9 i1.5
Total 160 100 100 100 100 -{ 100 100 100 i00
Density - 0.31 0341 0321 0221 0221 0221 024 0450 @ 034
Moisture content 40.7 456 43.1 342 373 357 449 | 412 | 43.0
Lower calorific value {1,695 1,768 1,731 12,028 12,032 2,030 [1,703 |[1,740 [1,722
1.4 F1ELD SUR\’EYS DATA

" The Field survey raw data are given in the following tables

I-

2
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Table 1.4.1 Domestic Waste Field Survey Results (Winter) (1/2)

gog
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The Study on Solid Waste Management for Almiaty City in the Republic of Kozakhstan

Tabl_e 1.4.1 Domestic Waste Ficld Survey Results (Winter) (2/2)
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The Study on Solid Waste Managemenf Sor Almaty City in the Republic of Kazakhstan

Table 1.4.2 Domestic Waste Field Survey Results (Summer) (1/2)
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The Study on Solid Waste Management for Almaly City int the Republic of Kaakhsian

Table 1.4.2 Domestic Waste Ficld Survey Resulis (Summer) (2/2)
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The Study on Solid Waste Management for Almaty City in the Republic of Kazakhstan

Table 1.4.3 Other Waste Types Field Survey Results (Winter) (1/2)

Unit generation rate
Location Cod|Area |Emplo|Weight |Volume |Densit{Floor {(T00m2 [Emplo /per
N ~|m2 o per kg . | kgl ke | kg H
Restaurant — |Almalinskii I} 360 121 2457 1,083.0[ 0227|975 42.98] 2.93| 12.89] .
Bosiand I 300 24 11401 T,007.0) C.713] 343] 4795] 0.68] 3.99
Turksibsikii i 70 3 146] 350.7) 0.288] 2.98[ 10.33] 0.70] 241
A 281 Z 21 93] 02261 037 1.65] 0.15] 0.66]
_ 3167 4 126 37.8] 0.333) 1.08] 3.23] 045] 133
- " [Subtotal 9781 45| 389.0] 2,187 8] 0.178] 5.68] 31.97] 1.23] 6.95]
Shopping ~ |Almalinskii I 140 9y 733} 101.2] 0724 T48| 10.33] L.le] 1.6l
' 21 350 19]" ~T1.5]  478.2}0.024] "0.47| 19.32] 0.09 3.60
3123 9 22.4| 402.4] 0.056] 2.60| 46.66] 0.36] 6.39
4 44 5 137 297.4] 0.053] 5.10] 96.56] 0.45] 8.30
530 5 241 9.6[ 0250 1.14| 4.57] 0.07] 0.27
6 120 S Iq.4] 2734 0.123] 409 3304) 098] 7.95
7 Tl 5 40.0] 21631 G.185] 743] 4034 14| 6.18
. |Bostandukski| 1 58 [ 20.1]  361.0] 0.036] 4.94] 85.92] 0.43] 8.60
21" 100 7 33| 19231 0.043] 1.19) 2747 O.T7 3.92
3 75 4 99 238.9}] 0.041] 1.39] 45.50] 0.35] 8.53
4] 200 25 70.0] 890.0]0.022] T1.43{ 63.537] 0.T1] 5.09
51 100 6 0.6} 142.§|0067] 1.37|20.40] 0.23] 3.40
6] 101 3] 128 13571 0.692| 1.81] 19.80] 0.14] 1.54
T 1591 s 2TT] 22230095 1.90| 1999 0.60] 6.36
Turksibsikni il 136 3 32 S45170.059 034 5.72 0.15] 2.00
2] 186 T4 4.1 53.3] 0264 T1.08] 4.01f 0.14] 0.55
3185 2 27 T4.6] 0185 6.21] T1.13] 0.1 1.04
4] 154 2 53 245 0216] 049 227] 0.38[ 175
3F 13 1 .1 4310244 1.05] 479 0.16] 0.64
Sub tofal 2353 5| 3278 4,122 0.080] 199] 25.03 G.32] 4.06
' Floor {I00m? [Stall (/stall)
Market : Cod|Area |Stall |Weight |Volume |Densit|kg I ke I
Market Almalinskii 112,492 86| 1,836.0] §,098.0] 0.227] 10.53] d6.42| 3.05] 13.45
. 202,600] 110] 2,350.0|11,347.6] ¢.198[ 12.91} 65.09] 3.05] 15.39
Bostandukski] 1| 929 64} 350.7] 2,613.0] 0.134| 5.39] 40.18| 0.78] 5.
2| 300f 30 179.7] 1,035.0] 0.174] 3.56] 4929 0.5I 2.96
Turksibsikii I 1,440 so[ 182.0] 947.0) 0.192 1.81| 939 0.52{ 2.71
- 32,326 36| 1,020.0] 6,560.0] 0.1535| 5.77] 37.10] 2.60] 16.73
Subtotal [10,287[ - 416] 3,9184|31,100.0] 0.190] 8.22] 43.19] 2.03] 10.68
. Area |Emplo]Weight |[Volume |[Densit]Floor (100m2 [Emplo /per
Office : Codfm2 |per Jkg I kg kg I ke 1
Olfice Almalinskii Il 4D 11 192 3740)0.051] 057 11.16] 0.25] 4.86
o 23,349 225 4237 382] 0.478] 0.18] 0.38[ 0.031 006
310866 1570)  109.6  589.0] 0.186] 0.14] ©0.77] 0.0I] 0.05
47 246] 30 I3 T853|072) 1.85[ 1077 0.15] 0.88
517169 7 10.3 4701702231 6.89 3.98] 0.21] 0.96
Bostandukski] - 1] 300] = 10 765 616.2] 0.0431 0.76] 17.61} 0.38] 8.80
23,084 225 132 7613 0.043] O.15] 3.34) 0.02] 0.48
3] 630] 36 8T.0[ 405.5 0.200} 1.78] B89I| 0.32] 1.61
4] 300 3 40 62.2] 0.064] 0.1 1.78] 0.07] L.II
_ . 5] 2,9506] 1249 400] 11937 0335] 0.19] 038 6.00] 0.01
Turksibsikii i{ Los0] - 7 44°6]  2623] 6.170] 0BI[ 3.57] 0.91] 33
2] 1,800} 35 90 13270204 023 1.03] 0.12] 0.58
3| 960] 43 623 (51870410 0.93] 2326] 0.19] 045
4 240 6D 133 69.51 0.191] 079 414} 0.03] 0.17
. 512,697 M8 3391 161.9f 0.160] 0.14] G.36] 0.00] 0.03
Sub tofal 79 539 4260 373.2] 4,038.8) 0.142] 0.28] 193] 0.02 0.I4
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. The Study on Solid Waste Managenient for Almaty City in the Republic of Kazakhstan

Table 143 Other Waste Types Field Survey Results (Winter) an)

Street _ ., . engt [Swept |Weight [Volume [Densit Road L./km - Swept L./km

sweeping S Cod|m  |lengly |kg | kgl [kg | ke [T
[Street Almhinskil T[ 23200 1607 909] 3i68 0387 4.60[ 16.05| 31.16]282.86
sweeping . R 2] 6,650 135 9571 412.9[70232] 2.06] 8.87(101.27 436.93
31 170 170 19.6] 366.0] 0.108]33.281307.56] 33.28 307.56
Bostandukski 17 1,750] 180 §70[ 2162 0.194] 3.43 17.65] 33. 1317159
272,320 100 205 IV 0010 126 2.04] 29.29] 47.29
. 312,830 130 85 AB 0141 2.43] 17.28] 33.30[378.90
Turksibskii TiyT,400] 200]  95.0] 267.6 03331 1.19] 3.33| 67.86[191.14
S 1460 200|  66.0] 181.6] 0.363] 20.50 36401 47.141129.71
o 3] 110) 1o z30 160.0] 0.343] 71.301207.79] 71.30 207.79
ub fotal p8.530) 1385 §53.1 27990] 0.241) 2.77| 11.51 570503713
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The Study on Solid Waste Managenent for Almity City in the Republic of Kazakhstan

Table 1.4.4 Other Waste Types Field Survey Results (Summer) (1/2)

Volume

Unit generaiion rate

Location CodJArea [Emplo|Weight Densit [Floor (100m2 [Emplo /per
m2 per  fkg 1. kgl [kg | kg |

Restaurant  fATmalinski 1] 360 12 153771 1,180.4] 0.130] 6.10[ 4684 183 14.03
' Bostand 1f 3007 24 12900 823720206 6.15[ 2977 0.7 3.72
Turksibsikii 1 70 I 98 44.0] 0.223] 2.00[ §97] 047 2.10
2 51 3 6.4 555 0.TT5] "1.81| 1370} 030 264
3| T1e7 I 107 47010228 0.91T] 4.02] 038] 1638
: Sub total - 948] 46| 309.7] 195211 0.159| 4.67] 29.43| 0.96] 6.05
Shopping  [AImalinskii I] “140 o 45T 995.01 0.646] 4.68|101.33 .73 1579
: 21 330 191 88 66.3]0.133] 036] 2.71] 0.07] 0.50
I 123 9 37.8] 3533 0.106] 4.38] 41.26] 0.60f 3.65
4 LY | I 200] - 4051 0.049] 6.49]131.53) 0.37]11.57
5] 30 2 74} - 165.0] 0.045] 3.52] 7857 0.53] TL1.79
6] 120 5 482 2710 O.178] 5.74f 3236 138 7.74
7 77 3 2731  366.0] 0.075] 5.09] 6828 0.78] 10.46
Bostandukski] 1 58 0 3031 1385) 0219 7.46]34.11 0.72] 330
2] 100 7 T1.6]  3283] 0.035]  1.66{ 46.97] 0.24] 6.71
3 75 4 7.8] 162.6] 0.048] "1.49{ 30.97] 028] 35.81
4] 2001 25 59.8] 1,157.6] 0.052] 4271 82.69] 0.34] 6.61
5| 100 6 80| T141.6| 0.056] 1.14] 20.23] 0.19] 337
6] 101 3 11.4] 1440 0.079] 1.62] 20421 0.13] 1.38
_ _ 159 3 136 724 0215] 140 6.30] 0.44] 2.07
Turksibsikit T 136 3 33 60.5] 0.088] 0.56] 6.36] 023] 2.88
: -1 2} 186 4 151 53.5] 0.282| 16| 4.11f O.13] 0.35
3 T 2 73 47.0] 0.155] 1.33] 872 0352 136
47N 2 10.0] - 65.0] 0.154] 4611 2995 G771 4.64

T 5 15 | 2.1 1271 0.165 200[ 12.10] 0.30] T1.31
Sub total 21228 142 379.5] 5,008.5] 0.076] “2.36] 33.72| 0.38] 3.04

. & Floor (100m?2 [Stall (7stall)

Market : Cod|Area |Stall |Weight |Volume |Densitfkg I T |

Market - Almalinskii il 2,492 801 3,103.0]10,740.0] 0289 17.79} 61.37| 5.54] 1918
: 22,6001 T10] 5,134.0] 9,285.0| 0.553]| 2821 31.02| 6.67[ 12106
Bostandukski] 1 929 551 - 497.0{ 1,4980[0332] 7.64] 23.04] T1.29] 3.39
21 300 42 733 1535|0478 3.49] 731] 0251 0.52
Turksibsikii T} 4521 37 57.8] 251.01 0230 1.3} 7.93] 0.22] 097
211,290 561 2,458.0| 3,015.0| 0.490] 27.22| 55.54] 6.27{ 12,79
Sub total 3,003] 380(11,323.1(26,942.3] 0.420] 20.06} 47| 4.26] 10.13

. - JArea” [Emplo|Weight [Volume |Densit[Floor (100m2 [Emplo /per

- |Office : Codim2 fper |kg - - |l kefl (ke T [kg |
Office Almalinskii If 479 I 6.2} 1131 0.052] 0.13] 3.32] 008 1.53
- 21 3,349 2% $5.1F 15700351 0.24] 0.67] 0.03 0.10
3110,866] 1570 737 1209 0.610] 0.10] "0.16] 0.01] 0.01
412,600] 421 697  204.9] 0340 0.3 1.13] 0.24] 0.7
: : 5] 169 7 87 48.6| 0.179] 0.7 X121 0.13] 0.99
Bostandukski] [ 300  T0] 263 394.0] 0.0435] 0.76[ 1657 033] 3.49
2| 3,084 190 513 3251 0.158] 0.2 1.51 0.04] 024
3| 650 30 5841 3268|0170 128 7.18] 0.28] 1.36
4] 500 3 10.4 8001 6.130] "030] 229 0.19] 1.43

312,950 1249 48,01 206.0]0°233] 0.23] 1.00] 0.01] 0.0
Turksibsikii 1] 705 30 40.3] 380.0] 0.106] 082 7701 0.19] 181
' 3] 450 30 34.3] 200.0] 0.173] 110} 6.38] O.17] 0.9¢
3960 A8 3Z] 190 6.168] 0.05] 0.28] 0.01] 006
417309 5 19.9]271.0] 0.073] 0.92] 12.33] 0.11] 1.35
. 51 2,697 748} 156 59.0) 0.764] 0.08] 0.31] o0.00] ©.01
Sub total 30,2671 4223F T 5218] 3,1T051 0.168)  0.25] 147 0.02] 0.11
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Table L.4.4 Other Waste T ypes Field Survey Results (Summcf) (2/2)

Street ) Tengt [Swept [Weight JVolume Densit[Road L/km  [Swepi L7km |
sweeping - lcodlm - |lengly |kg ;i kel (kg o0 ke |

[Street Afmlinski [ Z80] 160 633] 2311 0274] 3.21 T1.71] 56.52]206.34

sweeping 31 6.630] T35 38.7|  237.2| 0247 1.26] 5.10 62123101

—t—0l T70] - T15.7] . 229.5] 0.504} 97.23[192.86 97.23]192.80

Gostandukekil 117750 180 — 389| 2574 0.151] J.18 21.01] 30.87[204.29

. 312370 100] 1044] 259.7/ 0.402] - 6.43 T13.99[149.14371.00

T 3[2,850] 130 %501 4T1.8| 0.138] 3:26| 2061 7T1.43452.53

Turksibskh T[I1,400] 200 3017 950.8] 0.308] 3.78[ 1229]215.50 700.57

T —t—agol 200} - 91.3| " 308.0] 0.297] 2842] 95.65] 65.36 220.00

_ : 3 TI0f Ti0} - 645 324,21 0.288| 83.7TT[201.17| 83.77291.17

- |Subtotal - 128330/ 1385 9037 3,139.7] 0.283] 4.53] 15.72 93211323.85
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