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F.3 Water Supply Development Plan

F.3.1  Outline of Water Supply Development Plan

Water supply development plan will be established 1o cope with the projected
future demand, considering the current and future conditions of the existing water
supply facility. '

Tendency of the future water demand and the required future water production
capacity is shown in the following graph.
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Water Demand and Proposed Production Capacity
Annual increase of water demand is shown in Figure F3.1.
Also, district-wise daily maximum water demand is shown in Table F.3.1.

Three major developments are planned by 2030.

Phase 1 2003 - 20G7
Phase 2 2011 - 2013
Phase 3 - 2017 - 2019

Present conditions and development plan for major facilities are summarized in
the following table.
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Water Supply Development Plan

(Unit : m*/day)

Facility | 2010 i 2020 ] 2030
1, Quiline of System : : :
Population 490,000 690,000 800,000
Water Demand(Daily Max) '
- Drinking 172,800 247,400 301,700
- Technical 44,5 50,500 58,300
2. Water Sources - ' :
Waler Source Vyacheslavsky Res. Vyacheslavsky Res. | Vyacheslavsky Res.
{(Vyacheslavsky Res.) Ishim River = _ Isbim River Ishim River
(Ishim River) (Inysh — Karaganda (Irtysh — Karaganda { (Intysh — Karaganda

Canal — Ishim)

Canal ~Ishim)

Canal ~ Ishim)

3. Intake Pump Station

275,000

" - Technical

Vyacheslavsky Res. _ 200,000 . 350,000
Counstruction of new Instaliation of Installation of
____________________________________ pumpstation | additional pumps | additional pumps
Ishim River 100,000 100,000 - 100,000
Rehabilitation of Construction of new
clectrical facilities pump station
4, Raw Water Transmission Pipe
Vyacheslavsky Res. 200,000 350,000 350,000
(1000 mm x 2 pipes) D Construction of new
(40 mmxtpipe) | 1 1400mmxlpipe |
Ishim River 100,000 - 100,000 100,000
(1000 mm x 1 pipe) . Counstruction of new
By : : pipe to new plant
5. Water Treaiment Plant :
Right Bank (200,000) - .. 100,000 100,000
(actual : 165,000) Coastruction of new Construction of
B Rt ‘treatmient plant additional plant
Lefi Bank 120,000
o Construction of new
: treatment plant
6. Distribution Pump Station
Water Demand
- Drinking 241,900 346,400 422,400
Construction of ~ | Construction of Installation of
new station new station additional pumps
Construction of .
fransmission pipe
1000 mm x 1 pipe
"""" 49,000 64,100

7. Disl.n'bulinn Main

- New Service Area

Resident District
. 9,10, 13, 17 and
“14(pant) -
Industiial District
I, 1V, VI and VII

Resident District

_ 4B, 14 (pan), 15,
16, 18 and 19

lndustrial District
HI apd 1V

Resident District
11, 14(part),
and 16(part)},

Industrial District
11

Detailed d_e_velopment plan for each facility and each'phas-c' is described in the

following subsections.

Figure 4.3.3 shows-outline of water supply development plan.
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F3.2

F.3.3

Water Source

Detailed development plan for water source will be described in Chapter E. In

this chapter, water sources are explained only for water supply of drinking and
technical water.

' Proposed intake water volume in 2010, 2020 and 2030 is as follows

Raw Water Pl'O_](.LllOl‘I for Drmkmg and Technical Water Supply
. (Mllllon m’/year’

Raw Water Volume 2010 2020 2030
Annual Water Demand 63.9 89.0 107.8

Vyacheslavsky Reservoir and Ishim River will also be two major water sources in

future, ]nish-Kh’faganda-IShim Canal, - however will Supply waler to the
Vyacheslavsky Rcservoir Groundwater will be only a spare water source for
emergency due to limited producuon

'_Inlake from Nura-Ishim Canal is nol considered, since the posmblhty ot waler

: mldkc from the canal is siill uncerlam due to mcrcury contamination, Theretore

main surface water source will be Vyacheslavsky Reservoir mcludmg Intish-
Karaganda Canal, and Ishim River.

- Water Intake Facility .

(1) Outllnc of Dcve]opment Plan

A new intake pump station at Vyaches]avsky Reservoir is proposed at 100 m

upstream of the existing pump in Phase 1 Pro_]ect, due 10 the deterioration

and the difficulty of up grading of the exisling,.facility In Phase 2, an

additional pump station will be proposed to meet the water productlon for

2030, However, pumps will be installed on]y for the production capacity ot
- 2020, and the remammg pumps will be 1nstal!ed in Phase 3 Prq]ecl

(2) 'Oullmc 01 Fauhly
Phase 1

* A new pump station with an intake capacny of 200,000 m */day,

including civil structure, bUllde, mu,hamca} and clectrical facilities
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Phase 2

»  An additional pump station with an intake capacity of 150,000 m*/day,
including civil structure, building of 150,000 m’/day and mechanical
and electrical facilities for 75,000 m*/day

Phase 3

« ' Additional mechanical and electrical facilities for 75,000 m*/day for the
"additional pump station

F34 Raw Water Transmission Pipeline
(1 Outline of Development P]an

The Kazakhstan Government has been 1nstallmg a new raw waler
transmission pipeline “Third Transmission Line” wnh_.a diameter of 1,400
mm and a length of 51 km, connecting the Vyaches]évsky Reservoir intake
pump slation and the WTP. The pipéline will be able to cope with the
water demand by 2014, subsequcmly an additjonal plpelme shall be
_ conslructed to meet the water producuon capacity for 2030. The pipeline
shall have transmission capacity, pFOVldan some allowance tor leakage of

this plpelme and losses at the waler trcatmenl plants _
o (2)  Outline of Facﬂﬂy
Phaée 2 |

'+ An additional raw water transmission pipeline (150,000 m*/day) from
VyacheslaVsky Reservoir pump station to new water treatment plant

« A new raw waler transmission pipeline from Ishim River pump station

to new water lreatment plant

F3.5 Walcr Trealmenl Plam
(1) Outline of Developmenl Plan
Since ASA 'plans 1o implement some improvement works to the existing
lreatnicnl planl which is evaluated to have a current production capacily of
- 165, 000 m /day, and the plant can treal the current capacity tor several years.
The planl however will lose the treatment performance again soon, in terms

* of both qu.muty and quahly A new treatment plant (NO. 1) is proposed to

be (.onslrucled with a capacuy of 100, 000 m*/day 1o strengthen production
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capacity in Phasel Project. A 120,000 m*/day water treatment plant (NO.
2) is proposed at the left bank of Ishim River in Phase 2 Project. To meet
~the rapid increase water demand in 2030, a 100,000 mslday waler treatment
plant (NO. 3) is planned to be constructed in Phase 3 Project.

(2) Location of Water Treatment Plant

There are two adequate options for location of new water treatment plants.

The options and their advantages/disadvantages are as follows.

Option 1 — Existing Water Treatment Plant
(Advantage)
1. Raw water (ransmission plpellne and distribution plpelme has already
connected.
2. Itis easier 10 operate and maintain the treatment plant located at same site
than two plants located different sites.
3. The existing plant is located at almost center ot the service area, and it will
_minimize cost.
(Dlsadvanlage)
1. Space in the existmg plant is llmlled s '
Option 2 — Near Ex:stmg Ishim Pump Station (Left Bank of Ishim River)
| (Advantage)
1. Raw water can be taken from Ishlm River w1lh ]ess cost
2. Future service area is close-by.
3. Wider space is available.
(Disadvantage} .
1. Raw water transmission plpelme has to be extended
2. Itis easier to operate and maintain the treatment plant ]ocated at same site
than two plants located at different sites.

Examining the above features and distance-water supply volume, new water

treatment plants will be constructed at both locations by the following
stages. ‘ '

(3) Outline of Fucility
Phase 1

* A new waler trealment plant (NO 1 - 100 ()00 m /day) at lhe existing
walter treaiment plant -

Phase 2
* - A new waler trealment pldnl {NO. 2 120 000 m /day) near lhe exnslmg,
Ishim River Pump Station

'Phase 3

* A new waler treatment plant (NO 3 - 100, OOD m /day) at the exlstmo
water trealment plant -
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This development of treatment plant is summarized as follows

Production Capacity and Water Demand (Unit: m*/day)

' 2001 2010 2020 2030
- | Existing WTP 165,000 160,000 50,000 -

Production| New WTP (No.1) --- 100,600 100,000 100,000
Capacity | New WIP(No.2) | - 120,000 | 120,000
(m7d)  'New WTP (No.3) - 100,000
Total = 165,600 200,000 270,000 320,000
Daily Maximum Water Demand | 159,000 173,000 . 247,000 302,000

Layouts of new water treatment p]ants are shown in Figure 3.2 and 3.3.

F3.6 Waler DlSlI’lbutan Pump Station

(1) Oullme ot Dcve]opmenl Plan ) '_

. The existing pumps and lhelr elecirical facilities are well mamlamed

© however it is recommended to introduce some automatic operation system

. for accurate operation. New distribution pump stations will be constructed

@

to meet hourly maximum capacity, 1.4 times of plant capacity..
Outline of Facility -

Phase 1

. A new dlstrlbullon pump slallon wnh a capacny of 140,000 m*/day,

lnc,ludmg civil structure, building and mechanical/electrical facilities

“next to the existing distribution pump station

Phase 2 2

e A new dlSll’lbUllOI‘l pump station wnh a capauly of 168,000 m*day,

including civil structure, b_u_lldlng and mechanical/electrical facilities in
- NO. _Z‘Water treatment plant, and treated water transmission pipe (1,000
mm dia.) between NO. 1 and 2 water treatment plants

' P'hasc 3

¢ A new dlslnbullon pump station with a Lapacny of 140,000 m*/day,
1ncludmg, civil stru(.lure bu1]dmg and mechamca]/c]eclncal facilitics in

NO. 3 waler trcatmcnl planl
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F.3.7  Water Distribution Pipelines

1)

Outline of Development Plan

Basically water distribution pipeline network will be divided into two
networks, one for the existing service area, which is located in northern and
western part of lh_e'city and another for new service area, which is located in

southern and eastern part of the city.

Distribution Network . District

Distribution NelWork A Planning District: IV
(Existing Service Area) * | Industrial District: Central, Norlhem Weslem

Residential District: 1, 2, 3, 4A, 4B 5,6, 7 8

Power Station: TETs 1&2

Distribution Network B 19
{New Service Area) Planning District: I, iL, 111, V, VI, VI, Vlﬂ IX

Residential District: 9, 10,11, 12, 13, 14, 15, 16, 17 18,

Industrial Dnslnct Station 40

@

Distribution network analy51s has been carned out for the ex1st1ng and future
water supply system. In the ana}yms ve]ocny of flow and head loss in all
pipes was examined to use adequate pipe diameter. Most of the existing

pipelines are over-sized but they will have sufficient capacity against future

* water demand. However, deteriorated pipes should be replaced as soon as

possiblc 1o eliminate the water leakage, one of the main targets of ASA.

Therefore, replacement of the existing pipeline is proposed in Phase 1
Project. ' -

In Phase 2 and 3 Projecls new pipelines for the dcirclépcd arca wﬂ] be

mslallcd as well as some pipes for remtorcmg the ex15ung pipeline.

In general dxslnbuuon network analysis and demgn has been conducted on
the tollowing criteria.

a) Hourly maximum flow (1. 68 times larber than da;ly average water
demand) for 2030 is apphed | A _
b) Residual water head at end of the network shall be more than 21 m.
) Network devclopmcnt is planned in lhree slaoes tollowmg, the urban

area development plan.
Outline of Facility
Phase 1
e Dueto agih. some exmlm;, dlslnbuuon plpes shall be replaced 1o the
- following criteria to minimize lcaka;,c

a)  Steel pipe installed before 1970
b)  Castiron pipe installed before 1960

F-28
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¢) Al Asbestos cement pipe, considering unstable joint and
hygienic issues
d)  Polyethylene pipe installed before 1960

* Replacement of Existing Pipe (Unit: m)
Materials <100mm | 125-200mm | 225-400mm | >500mm Total Rate (%)
Steel Pipe -~ - . 8,746 9,355 17,7151 15,987 51,839 5331
Cast Iron Pipe 1,195 38,093 2.342 0 41,630 427
ACP - 0 3,835 237 0 4,072 4.2
PP ' 0 00 0 : 0 0 0.0
Total 9,941 51,283 20,330 15,987 97,541 100.0
Rate (%) g 10.2 52.6 20.8 16.4 100.0

Remarks: ACP-Asbcsios Cement Pipe, PP-Polycthylene Pipes

e To relieve the low pressure and high flow velocity, {Wo exrstmg pipes
should be replaced v wrth new pipes of larger diameters.

District - Existing New Material ' Length {m)
District 5 - 600 mm - 900 mm Steel Pipe - ' 150
District 4B 200mm 250 mm Ductile Cast Iron Pipe 1,250

. _Néw distribution pipes will be installed at new and expar_ldéd service
“areas. The following list summarizes the service districts and the
- major distribution pipes to be installed in Phase 1 Project.

e : Residential District: 9, 10, 13, 14, 17 -
3&2‘;‘21:0;?;“;0*- Ar Planning District: I, IV, VI, VII
panded Service Arca) Industrial District: Western - o

.. Matenial - - - Diameter {(mm) - - Length (m)
Ductile Cast Iron Pipe : 150 3,900
Ductile Cast Iron Pipe ~ -~ 200 o ' 15,600
Ductile Cast Iron Pipe = . 250 - 6,900
Dugctile Cast Iron Pipe ' : 300 - 19,200 -
Ductile Cast Iron Pipe - oo 400 12,500
Ductile Cast Iron Pipe S 5000 <9590
Ductile Cast Iron Pipe -~ 600 1,140
Ductile Cast Iron Pipe ' 800 ; 2,000
Steel Pipe = © 900 .- 1,850

Phase 2

. To relieve the low pressure and high flow velocrty by i increase of water
demand, five exrstmg plpes in Dlstrlct 2 should be replaced new pipes

with larger dlameters

.. District Existing - | . -~ New - il Material Length (m)
District 2 300 mm 450 mm Ductile Cast Iron Pipe - 180
District 2 300 mm 450 mm | Ductile Cast Iron Pipe 380
District2 . [~ 150mm | | :250mm . | Ductile Cast Iron Pipe | . 240
District 2 500 mm 700 mm - | Ductile Cast Iron Pipe 630
District 2 500 mm - 700 mum Ductile Cast Iron Pipe 110




The JICA Stuey on the Master Plan for the Development of the City of Astana Supporiing Report

F4

¢ New distribution pipe will be installed at new and expanded service
areas. New main distribution pipes will serve water from new NO. 2
treatment plant to the distribution network. The following list
summarizes the service districts and the major distribution pipes to be
installed in Phase 2 Project.

Dlstnbutronthwork Residential Dlstnct 4B 14,15, 16, 18, 19

{New/Expanded Service Area) | Planning District: {II, IV

Material Diameter (mm) Length (m)
Ductile Cast Iron Pipe 150 19,100
Ductile Cast Iron Pipe 200 8,600
Ductile Cast Iron Pipe - 250 - 5,800
Ductile Cast Iron Pipe 300 2,200
Ductile Cast Iron Pipe 350 2,100
Ductile Cast Iron Pipe 400 1,900
Ductile Cast Iron Pipe 450 560
Ductile Cast Iron Pipe o o500 - 2,600
Ductile Cast Iron Pipe 600 - _ 1,200 -
Ductile Cast Iron Pipe 700 3,900 .
Ductile Cast Iron Pipe . 300 : - 6,400
Steel Pipe 900 . * 2,200
Steel Pipe Lo L1000 e s 0 L000
Stecl Pipe 1 1,200 . 2,900

Phase 3

¢ New dlstrrbutron prpes wrll be mstalled at new and expanded service
areas The followmg lrst summarlzes the service drstncts and the
E “major distribution pipes to be mstal]ed in Phase 1 Pro_rect '

Distn'butlon Network Residential District: 11, 14, 17
{(New/Expanded Service Area) | Planning District: 1] : =
- Material : Diameter (mrn) - - Length (m)
Ductile Cast Iron Pipe - 150 : 9,000
Ductile Cast Iron Pipe . 7200 ' - 5400 .-
Ductile Cast Iron Pipe o300 - 6,200 -
Ductile Cast Iron Pipe - 350 2,200
Ductile Cast Iron Pipe 450 1,100
Ductile Cast Iron Pipe 600 - 6,400
Ductite Cast Iron Pipe 800 .. 950
Steel Pipe 1100 1,600

Pre-Design Proposal for New City Center Area L
New City Center consrsts of Govemment Area Drplomatrc Area and Busmess
Area, and it is located at Resrdent Drstnct 13 and a part of Resrdent Dlstnct 14 in

Southern Planning Regron The center will have a populatron of 8 800 and

working populatron ‘of 94,300 in 2030 - Hourly maxrmum water consumptlon of
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21,630 m*/day is projected for domestic and public/commercial use in this center

in 2030.
Outline of New City Center and Water Demand
Year 2010 2020 2030
Population 8,800 8,800 8,800
Employment 87,600 102,700 110,000
Domestic (m’/day) 1,150 1,320 1,500
Public/Commercial (m’/day) 7,880 8,730 8,800 -
Total Water Consumption (m’/day) 9,030 10,050 10,300
Hourly Maximum (m’/day) 18,960 21,110 21,630

By 2014, water will be supplied from the existing water treatment plant, while

- water will supplied from new treatment plant at left bank of Ishim River afier
2014, Therefore, this center will be linked with both treatment plants after 2014,
and it will be well secured for 2 water supply system.

Main water distribution pipelines (300 to 700 mm) will surround the center. The
main pipelines (500 mm) are connected to two main pipelineé from north and the
other two pipelines (300 and 350 mm}) from east, and an additional two pipelines
(700 and 600 mm) from south after 2014,

Water distribution network will be designed using hourly maximum water demand
(21,630 m3/day) in 2030, which is 1.68 larger than the above water consumption
with 20 % of leakage from the network.

Water supply pipelines on Street No. 1 and 2, which are planned to install using
Akimat’s budget, can be considered as the branches to sﬁpply water to each facility

- in this center. At this stage, the urban plan for this center has been established,
but detailed plans for each building are not determined. Therefore, detailed
design for water supply pipelines from these distribution mains to each building
shall be carried out at the next stage.

Detailed major water distribution pipes in this center are shown in Figure 4.3 4.
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TableF. 1.1  Waier Quality (Maximum of 1999)

Item WHO Kazakstan Reservoir| Ishim | Treated

1|Odour - - - 20 172 2/1 1/1

2|Taste - - - 2.0 - - 1

3|pH - < 8.0 - 6.0-9.0] 8.65 8.25 7.9

4{Colour TCU 1 150 - 200 25.0 30.0 10.0

5|Turbidity NTU | 5.0 mg/l 1.5 18 22 14

6{Hardness - - | mgequl| 7.0 42 5.9 4.3

7|General Radio Activity NIS - - -

8/General B-Radio Activity NIS - - .

9 Beryllium (Be) mg/l mg/l | 0.0002 - - 0.0000
10{Barium (Ba) mg/l mg/l NIS - - -
11{Boron (B) mg/l mg/l NIS - - -
12|Bromine (Br) mg/l mg/l NIS - - -
13{Cadomium (Cd) mg/l1 mg/] NIS - - -
14|Sodium (Na) mg/l mgl | NIS - -
15{Molybdenum (Mo) mg/l | 0.07 | mgh 0.25 - - 0.000

| 16| Arsenic (As) mg/l | 0.01 | mg/l 005 | <001 | <001 | <0.01
17|Nitrate (NO3-) mg/l | 500 | mg/ 45.0 1.8 3.4 2.3
18{Res. Acrylamide Polymer | mg/t - mg/l NA | 0.0015 | 0.0015 -
19|Lead (Pb) mg/l | 0.01 | mgl 0.03 - - 0.005
20{Selenium (S¢) mg/d | 001 | mgl | 0.001 - 0.009 | 0.000
21|Silver (Ag) mg/l mg/1 NA - - -
22|Silicate mg/l mg/l NA L - - -
23|Fluoride (F) mg/l 1.5 mg/1 1.2 0.48 0.38 0.42
24|Chromium (Cr) NIS - - -
25|Cyanide : NIS - - -
26{Iron (Fe) mg/l 0.3 mg/l 0.3 0.29 0.17 0.27
27|Manganese (Mn) mg/1 0.5 mg/1 0.1 024 | <0.05 | 0.084
28| Copper (Cu) mg/l 1.0 | mgl 1.0 - 0.06 -
29} Sulfate (SO4) mg/l |2500| mgd | 5000 126 20 94
30(Solid Redisue mg/ |1000.0 mg1 | 10000 | 598 440 462
31|Chloride (Cl) mg/l | 2500} mgl | 350.0 124 105.3 114
32|Zinc (Zn) mg/l 3.0 mg/l 5.0 - 0.000 -
33|0il Producis NIS - - -
34| Volutile Phenols _ NIS - - -
35|Microorganisms pc/l00mi| O |pc/mm’| 100 175 10 820
36|Bacterias pc/10Iml| O pe/l 3 270 <3 450



Table F. 1.2 (1) Vyacheslavsky Reservoir Intake Pumping Station

Power ' - Pump T
Facility Receiving Pump Operd!lon & Loading Administration | g poom
e Reom Electric Room Room
Building Room
Tyoe Prefabricated Concrete Concrete Brick Brick Brick
yp Concrete Structure Structure Structure Structure Structure
Number 1 1 1 1 1 1
Wi2m x L34|Wi2m x L34 - Wi12m W3idm x
Dimension XWS?H:( L30m m ;vgg‘; L18m xL9.3m L122m
x H9.4m x H7.3m xHdm x H3m
ol o _ 1¥ and 2™ Basement :
Location |Sround . 2 s 1*Floor . |includedin Electric Room
Structure Basement Basement
: X and Pump Room

Note : * Power Receiving Building does not belong to P/S, but a  independent structure.

" TableF.1.2(2) Ishim Intake Pumping Station

. Power - Ground ~ Screen
Facility Receiving Pump Room et 4t . Electric Room
, M : .Building | Loading Room A
Building : :
Type Bﬁck structure - (Sloncrete Brick structure |Brick structure |Brick structure
. tructure . _ - -
Number 1 i1 1 -1 . 1
: ' W10.5m x ‘ . W8.8m Xl A Qo
- . H7.7m_ -~ - x H6m '
Others Independent - o
Structure




Table F. 1.2 (3) Vyacheslavsky Reservoir Intake Pumping Station

Item Intake Pumps Drainage Pump | Sand Drain Pump| Ventilation Fan
Type ~ Centrifugal Centrifugal Centrifugal Centrifugal Turbo
Number 2 (D 1+(1) 2 2
Dimension [Q: 4,095 m7/hr |Q: 6,300 m*/hr {Q: - Q: - Q:-
H: 95 m H:95m H:20 m H:20m H: -
Dia. 800 mm |[Dia. 800 mm [Dia. 150 mm |Dia. 150mm [Dia. 1.0x1.0m
kW: 1,250 kW: 2,000 kW: - kw: - Kw: -
item Electrical Facility - Intake Screen Pipe & Valves
ierd Power Control Panel |Vertical Steel Pipe
Type POWIS; c%?gglsvmg Receiving  |Central + Side  |Bar screen
: 1. VOUAge) | (U.H. Voliage) -
Number 1 1 - 143 2 units /2 line 1
Dimension 50KV 10KV - Central: 1unit [W2.5m x h5.5m [Dia.600-1000mm.
o fo Side: 3 unit Auto Valve 6 unit
o PP Transmission Transmission
Item Ceiling Crane Ceiling Crane | Pipe No.1 Pipe No.2 Flow meter
Mobile . Mobile Steel pipe, " |Steel pipe and - [Ultra-somic Meter,
ongitudinal, ongitudinal, |Installed in 1968 |Ductile iron pipe, |lnstalicd on March
Type pe
yp horizontal and horizontal and _ - |installed in 1988 12000 - -
vertical direction) | vertical direction) L -
Number 1. 1 . 1 S | . 2
W8m, 2 ~ .| - Diameter 1,000mm x 51km [Transmission pipe|
Dimension Loading - . Basement - | 800-1,000mm x - : 2
equipment | ‘WI12m x 20t . 51km
C 201432t .

Note : U.H. Voliage = Ulira High Voltage, () Stand-by



Table F. 1.2 (4) Ishim Intake Pumping Station :
Item . Intake Pumps B Drainage Pump | Intake Screen
Type Centrifugal Centrifugal Centrifugal Centrifugal Vertical
' B _ Bar screen
Number | (2) (Stand-By) 1) 1 2 2 units /3 line,
Dimension |Q: 2,400 m'/hr  [Q:2.200 m/hr  [Q:1,600 m/hr  [Q: -
H:55 m H:55m H:55m H:- Coarse and fine
Dia.600x800mm{Dia.600x800mm | Dia.400 x 400 m{Dia.100x100mrm screens
kW: 500 - k'W: 500 m kW: - © W35m
- kW: 350 :
Item CoL Electrical Facility . Pipe & Valves
_ Electric Receivel - o AR | .
Type Facilities Steel Pipe Steel Pipe . Steel Pipe
(U.H. Voltage)
Number | 1 1 1 1
» PR . Dia.400-800mm| - o
Dimension 50KV Dla.§00~1090mm o Dia.400-800mm.
: L Aul_o_Valv e 6 unit Autou\:]’iatlve 6 Auto Valve 6 .t.quﬂ
Item ,‘_"_"“é’,ﬁ:ﬂ"“g _.Sg%:;,?: 1lmg - Flow meter | - Flow meter
: Mobile (length, | Mobile (length, . R
Type side and vertical | side and vertical |  Ultra-sonic Ultra-sonic -
~ direction) direction) S -
Number -1 1 ) =200 2
Dimension|  witmx20r | Wemx3z |/ [suledin § - Installed in
ransmission pipe | Transmission pipe




Table F. 1.3 (1) Sedimentation and Coagulation Facilitics

Item Rapid Coagulant Dissolved Coagulant Powder Activated Polymer
Mixing Tank{ Dissolution Coagulant Injection Tank | Carbon Injection Injection
: ‘ Tank Storage Tank Facilities Facilitics
Type {Ventical Flow| Reinforced Reinforced | Gravity Injection,| Dissolved Tank | Dissolved Tank
Mixing, Concrete Concrele Reinforced and Iujection and [njection
Reinforced Concrete Pump Pump
: Concrele :
Number 2 . 8 3 6 -1 1
Dimensio{V=368m' [WS58x58x [WI1lTmx Im'x6 Dissolve tank: 3|Dissolve  tank:
n H25, L57mxH3m, [+ Injection Pipes m’ im® -
V=84 m’x7 [V=200 m’ x3 and Valves with agitator, with agilator,
=588 m’ = 600 m’® : Injection Pump:  |Injection Pump:
Mixer: Air Transportation Centrifugal type  |Centrifugal type
Bubbling, Pump: Chemical ' , -
Blower 6 vaits |[Pump
Status . 1 o {Used occasionally| Used occasionally| Used occasionally | Used occasionall
Item Inlet Valve | Rapid Mixing | Flocculation Flocculation Sedimentation
o Tank Outlet | Basio [nlet Valve - Basin Basin
~ Valve ' -
Type | Motor Valve [ Motor Valve Motor Valve Up-flow - Horizontal -
: Co ‘ Reinforced Reinforced
N : Concrete ~ Conerele
Number 4 3 3 - 20 : 20 .
Dimensio |D-1000 D-1000 D-600 V:2,290 m’ V:23,200m’ -
n : o T:16.5min DT:2.8br
Average
Horizontal Speed:
. . 0.3m/min
Status By-Pass Drain Pipe is Drain Pipeis -
Valve is installed installed
installed
Table F. 1.3 (2) Filtration-Facilities
Item . Filter Filter Laycr and Filter Pipes and Electric
Trough Washing Valves Facilities
. Pump '
Type Rapid Quartz Sand Centrifugal | Steel Pipe and | Control Panel
' : Gravel Motor valve
Number 10 .10 1(1) - 10 10
Dimension|{1)w5.1xL10.5mx2  [A:107.1 m’ :5,000 m*/hr |Tnlet:d-600mm  [Manual
' Area:107.1m’ Filter Bed : t= 0.26m (83.3/min)  [Out-det:d-600m |operation for
Filtration rate: Installed  steel D: §00mm m Drain: valve &
186.7m/d petforated Pipe H: 30m d-1.000mm washing
{no stand-by) Gravel Bed :t=0.6m kW: 500 Back-wash: facilities
Back-Wash: 0.6m/min, |(4th Layer), d-800mm
Washing Time:10min, |Quartz-sand (0.5-1.2mm}):
Water cousumption of] t=1.0m _
washing: 6,000 m*/d  {Trough : W0.8m x L5.4 x
6 unit x2 line
Status Mutor Valve
is installed




Table F. 1.4 (1) Facilities of Drinking Water Distribution System

Item Distribution Pumps Electric Power Hoist
Facilities Supply Crane
: Facilities
Type Centrifugal | Centrifugal | Centrifugal | Centrifugal | Standing | Standing | Hoist type
: g ' Panel Panel
No. of Unit (1) 2(1) -1 2(1) ) 1 N |
Specificati [Q:6,300 m*/hr[Q:3,600 m’/hr|Q:2,500m’/hr |Q:1,500.m"/hr|Renewed in  [Renewed in (W : 12m
on H:50m H:55m | H:60m H:65m 2,000 2,000 Loading
D:1000,800m |D:800,600m [D:600,500m [D:600,400m Weight: 20t
m . m kW:630 - |m kKW:500 |m kW:315
- (kW:1000 . S
Siatus  |Motor Valve |Motor Valve (Motor Valve |[Motor Valve
- |included Included included  }included
Note : () shows stand-by ' v
Table F.1.4(2) Facility List of Technical Water Distribution System
Item Distribution Pumps Electric | Power Supply
: Facilities Facilities
Type Centrifugal Centrifugal Centrifugal Standing | Standing Panel
. L S : Panel
No.of Unit| = (1) . : 1 - 3(1) 1 1
Specificatio}Q:3,600 m/hr  [Q:3,200 m’/hr Q:500 m'/hr . Renewed
n  |HS5m .. - |H:55m . H:70m . 2,000
D:800,600mm  jD:800,600mm D:400,300mm '
kW:630 kW:630 kW:320
Status  [Motor Valve Motor Valve Motor Valve
included included included

Note : ( ) shows stand-by -




Table F.2.1 SNiP and Water Demand Projection

[SNiP

Max. Min.
High Houses with Bathtubs and District Hot Water Supply System 230 350
Middle-1 |Houses with Bathtubs and I[ndividual Water Heaters 160 230
Middle-2 |Houses with no Bathtubs 125 160
Low Public Faucets 30 50

2019

Population Ve T Min | Mp

—SNiP A

e ——
High 322,500 | 74,175 [112,875 | 51,278
Middle-l | 42,100 | 6,736 ] 9,683 | 5,768
Middle-2 | 47,800 | 5,975 | 7,648 | 4,923
Low 77,600 | 2,328 | 3,880 | 1,040
iCommercial , - -| 14,610
Public ceeoab - 5520
UFW 8,921 | 13,409 | 28,800
Total 98,135 147,495 |112,839

2020 | Population SNIP___1 JICA

Max | Min M/P
High 575,700 132,411 {201,495 | 94,990

Middle-1 : S -
Middle2 49,700 7,082 9,69_2 6,460
Low 64,6001 1,938 | 3,230 | 2,050
Domestic 690,000 |141,431 [214,417 {103,500
Commercial . - -| 21,063
Public -l . . -] 8016
UFW 14,143 | 21,442 | 41,240
Total 155,574 (235,858 |173,819
: . SNiP JICA
2030 Popul.auon viox T Min M/P
High 691,700 §159,091 {242,095 {124,510
Middle-1 ' : ;
iddle2 49,700 7,_0_82 9,692 7,960

Low . 58,600 | 1,758 | 2,930 | 3,530
Domestic 800,000 {167,931 |254,717 {136,000

Commercial - -| 23,000
Public : - - -1 8,688
UFW 16,793 | 25,472 | 50,280

Total

184,724 (280,188 }217,968




Table F. 2.2 Per Capita Water Consumption

Country Lpcd
Astana, Kazakhstan : 184

(2010) (230 x 0.8)
Austria 162
Czech 121
Denmark 145
France - 156
Germany ' 132
Hungary o - 113
Italy S 249
Norway . 260
Sweden e 191
Swiss : . : . 237
Sapporo, Japan B - - 260

Source: Journal of J apaﬁ Water Works Association
Data: Per capita water consumption in 1995,
excluding industrial use and leakage



Table F.2.3 Water Demand Projection

. 1998 1999 2010 2020 2030

L Drinking Water Unit - |(Moditied) '

Population (Person) 276,900] 300,800} 490,000 690,000 800,000{
Public 33,232] 36,100 61,900 94,300 108,600
Industry 14,637)  15,900| - 28,000f  37,000{ - 44,000
Commercial 87,728]  95300] 164,900] 247,800] 287,500

Demand per Population 130 150 170

Demand per Employee _ ;

Public (Vempl./day) 133 90 85 80
- Industry (1/empl./day) 1M %0 85 80
Commercial {(I/empl./day) 90 85 80

Average (l/empl./day) 133 89 8] ... 80

» |Domestic (m’/day) 37,452]  54920| 63,908 103,500 136,000

£ |Public - 6222 4,814 5,520 8016| 8,688

S |Industry : ' 2,550 3,145 3,520

E Commercial 26578 lf"7,,90 14,610 21,063[ 23,000

< {Thermal Plant o T 22.060] 28,5901 1 29.250] 29,880

' Sub-Total 70,251] 96,783 115,180] 164,970] 201,090}

Drinking Water Demand per Capita “{l{c/d) 254 322 - 235 . 239 251

Leakage ' (m'/day) | - 50,862| 34279 28,800 41,240} 50,280
Ratio (%) . - _ . 2% 26% 0 20% - 20% 20%

Total Water Demand 121,100]  131,100] 144,000f 206,200{ 251,400

Total Distribution Water per Capita ~ (Yefd) 437 436 264 299 ~ 314

Loss (WTP) ' (m'/day) 13,460[ 70000 ~ 7,690| - 10,900| " 13,200
T I ol 0m| 5% C5% . 5%

- Sub-Total 134,600 138,100] 151,700 217,100 264,600

IL. Technical Water

Demand for Industry o o ; o
Thermal Plant lasoo| 1564 21444 24314 28004
Others - _— ’ 436 756 999 1,188
: (Vempl./day) - TR IR | IR v ] 1
(No. of Employment) | 14,637]  15900] 28,000 37,000[ 44,000
Subtotal . - o 14,600 ©16,000|  22200] 25310| 29,190

Loss & Leakage - o 15%| o 0% - S%| . 5% 5%
Total - 17200]. - 17,800] ~ 23400] - 26,600] -~ 30,700

. Grand Total 151,800 160320{ 175,100] 243,700 295,300

1 Drinking Water o -
Daily Maximum 1.2 172,800 247,.400| 301,700
Hourly Maximum 1.4 2419001 346400] 422400

I1. Technical Water X o i -

Daily Maximum 19 44 500 50,500 58,300
Hourly Maximum 1.1 49,600 55,6001 . 64,100



Table F. 3. 1 Projected District-wise Daily Maximum Water Demand

Planning Region

Sub-Zoning

Domestic Water Demand

Public/Industry/Commercial Water

Demand

Total Water Demand

(2000) [ (2010)] (2020) | (2030)

(2000) ] (2030) ] (2020) | (2030)

(2000} ] (2010) | (2020) | (2030)

A. Ishim River - Right Bank

1. Central Planning Region Residential District 3 12,492] 9,057] 11,811 14,941 5,378 3,209 4,723 5107 17.870 12.267 16,535 20.048
Residential District 4A 15,325} 12,363] 15719 17,837 5,580 4,470 6,131 6,474] 209050 16,834 21.850 24310
Residential District 5 9.254] 7.629 9,914 11,250 2,794 715 838 8281 12,048 8.344 10,752 12,079
Residential Distnct 6 10,230 8,275] 10,524 11,942 3,894 639 792 786]| 14.174 8.964 11,316 12,729
2. Northern Planning Region Northern Industrial District 3,480] 1,100 1,270 1441 3,160 2,841 4,039 4,081 6,640 3,941 5,309 5.522
TETs-1 o 0 0 ol 4,938 4,938 5,928 5,928 4,938 4,938 5,928 5.928
Centra) Industital District 920 667 770 874|]  4.597 4,274 5,837 5,866 5,517 4,941 6,607 6,740
TETs-2 0 0 0 Ol 35,661{ 37,9471 37.947] 38,8954 35,661 37,947 37,947 38,895
Plansing District I 0 0| [} ol 0; 0 0 ojf [ [ o [
Planmag District 1T 0 0 0 oll 0 0 0 ol 0 0 o 0
Planning District II 0 0 0 ol 0 [¢ 1) i)} 0 0 0f O
Planning District IV 0 0 0 _gl _? 80 155 218 0 80 155 218
3. Southeastern Planning Region Residentinl District 7 13,922] 15,433] 18,494 20,987 1,267 1,285 1,391 1,382)t 15,185} 16,717 15,885 22,368
Residential District 8 8,148] 6,025 6,956 7,893 8104 574 598 591 8,958 6,599 7,554 8,484
5. Northwest Planning Region Residential District 1 1,214 380 2,033 3,460 130 34 175 259 1,344 964 2,207 3.719
Residential District 2 6,071] 4,402 7,046 10,225 2,217 420 606 765 8,288 4,821 7652 10,951
West Industrial District 19 14 16 18 0 495 578 596 19 509 594 614
Residential District 4B 977 708] 10,373 11,770 0! 67 892 881 977 776 11264 12,651
Sub-Total 32,101 66.554] 94.926] 112,638]| 70426{ 62.088] 70,630] 72,657} 152,527 128542 165.556] 185295
B. Ishim River - Left Bank
3. Southeasiern Planning Region Residential District 19 0 o] 4,047 1,502 0 0 348 344 0 0 1,304 4,936
Residential District 17 0] 11,567] 15644 17,753 Of 1,103 1,345 1,329 0] 12.670 16,989 19,081
Residential District 9 28| 5,707 6,589 7477 0 544 566 560 728 6,251 7,155 8,036
Residential Disirict 10 3591 1,135 2,484 2,819 0 108 214 211 359 1,243 2,698 3,030
Industrial District - Station 40 678] 1,963 2272 2579 52 485 569 544 730 2,453 2,842 3.123
Residential District 18 0 0] 6412 7,276 0 0 551 545 0 [¢] 6,963 7,820
Planning District V 1,051 762 880 998 0 63 65 62 1,051 825 944 1,060
4, Southern Planning Region Residential District 11 432 771 1,599 13,879 504 73 137 1,039 935 844 1.736 14,518
Residential District 12 34271 3,192 3,685 4,181 1,155 304 317 313 4,581 3,49 4,001 4,494
Residential District 13 0] 1,726 1,993 2,262 0 7,268 8,969 9,291 0 8.994 10.962 11,553
Residential District 14 0] 1908 6,043 11,743 0 4,461 7,192 8,833 0 6,369 13,235 20,575
Residential District 15 0 o 3.494 4614 0 0 300 345 0 of 379 4,960
Residential District 16 115 83 4,618 10,550 0 8 357 790 115 91 5,015 11,339
Plaaning District VIE 47| 489 565 641 0 65 287 471 337 554 852 Li12
Planning District V1II 0 0 0 L 0 O 0 0 0 0 ! 0
5. Northwest Planning Region Planning District IX 0 0 0 o 172 0 0f 0 172 0 C 0
Sub-Total 7,136] 29,3081 60324 91,362 1.882§ 14,817] 21,581} 24,978 9,018] 44,125 81,905] 116340
Grand Total 39.237] 95.862] 155.250] 204,000| 72.308] 76.005] 92.211) 97,635) 161,545 172,767] 247.461] 301,635
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Fifure F. 1. § Comparison of Water Consumption

1. Apartment with Bulk Watermeter

a. Per Ca

pita Water Consumption

All

Total

Max

4282

Min

116.7

Ave

283.1

Median

2939
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" 2. Fat with Individual Watermeter

b. Water Consum

ption - No. of Family Member

Lpcd | - Max Min § Ave |Median| NO.
1 - 750 52] - 262} @ 321 - 26
2] 384 69] - 143] - 133] . 28
3 358 58] 111 107 32

o4 361 - 54] 106 86| 11
5- 248 728 121 145 5

a. Per Capita Water Consumption o
All NO. | Days { M-D | Hot | Cold | Total
Max - 51  772] 3,335] 562.5] 354.0} 750.0
Min . 1 71 107} 17.2) 517
" jAve 242 271] 667t 65.5| 67.0] 1325
Median 2| 281] 562] 66.01 68.3] 130.6
Tpcd  NO.
100 33
150 28
2000 13
- 250 6
300 4
350 4
400 8
450 - 1
- 5008 - 2 .
50013 ; .
- 102 ) .@i.‘_s.? ¥ "?"? “*“’? f?__‘?_,_‘ip &3

800
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500
400
300
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Figure F. 3. 1 Demand - Production

100,000

350,000
300,000
250,000
200,000

150,000

50,000

¢ :
2000 2005 2010 - 2015 - 2020 2025 ¢ 2030 ¢
| —Daily Max — Production |

Year Water Demand Water Use (Daily Average) - : Production : -
.-} Deily Max | Daily Ave] Total ) Domestic] Commercial | TETs Total _§ Existing | No.l No.2 No.3
2000 156,947 130,789] 96,784 54,920 19,604 22,260 lﬁS‘,CDﬂl 165,000 ’
2001 158,774] 132312] 97911 55,759 19.892] 22,260 1650008 165,000
2002 1606281 133.857F 99.054] 56610 20,184]  22260] 165,000] 165,000
2003 162,511 135,426] 100,2158 57475 20,480] 22,260] 1650000 165,000
2004 1612381 134365] 101,394] ~ 58,353 20,7811 ~ 22,260] 165,000 155,000
2005 159,981 133,317 102,590 59,244 21,086 222608 165,000] 165,000
2006 161,070 134,2253 105,328 60,149 21,396 23,784 165,000§ 165,000
2007 159,799 133,166§ 106,561 61,067 21,710 23,784] 165,0000 165,000
2008 161,718 134,765] 107,8129 62,000 22,028}  23,784] 200,000 100,000} 100,000
2009 163,624] 136,353] 109,083] 62,947 22352| - 23,784] -200,000] 100,000 100,000
2010 172,767] 143,973] 115,178%F 63,908 22,680] - 28,5901 200,000]  160,000{ 100,000
2011 178,718}  148,932F 119,145) 67,065 23,4911 © 28,590] 200,000] 100,000} - 100,000
2012 - 184,947  154,122] 123,298§ 70,377 24,330] - 28,500] -200,000] 100,000] . 100,000
2013 | - 191,465] 159,555} 127,644] 73,853 25,200  28,590] 200,000} 100,000] 100,000
2014 198,280} 165,240] 132,192 = 77,501 26,101 28,5901 200,000Q 100,000 100,000| - - =
20i3 205,430 171,192] 136,953) 81,329 27,034 © 23,5900 270,0004 50,000| 100,000 . 120,000
2016 - 212,906 177,4218 141,937 85,347 28,000 28,590] 270,000] 50,000] 100,000 . 120,000
2047 220,730 183,942] 147,154] 89,562 29,001 28,590] 270,000 50,000] 100,000} ' 120,000
2018 2289211 190,7684 152,614] 93,986 30,038] 28,5001 270,0000 ' 50,000] - 100,000] 120,000]
2019 | © 237,495; 197913] 158,330) 98,628 31,112] 28,590] 270,000§ 50,000 100,000} ' 120,000
2020 | - 247,461] 206,218 164.974] 103,500 32,224] 29250] -276,000] 50,000] 100,000] 120,000 -
2021 252,189| 210,158 '168,1264 106,365 32,511  29,250] 320,000 - ~ | 100,000f 120,000} 100,000
2022 257,040 214,200] 1713600 109,310 32,800 29,2501 320,000 100,000{ 120,0001 100,000
2023 262,017] 218,347] 174,678] 112,336 33,092 29,250] 320,000 100,000} 120,000} 100,000
2024 267,123|  222,603] 178,082] 115446 33,386] 29,250} 320,000 100,000] 120,000{- 100,000
2025 272,3631 226,969 181,575] 118,642 33,683] 29,2500 320,000 100,000 120,000] 100,000
2026 277,739 231,449] 185,159) 121927 33,983|  29,250] 320,000f 100,000] 120,000] 100,000
2027 283,256] 236,047] 188,8373 125302 34,2851 29,2501 320,000 100,000]| 120,000| 100,000
2028 283,917| 240,764 192,611] 128,771 34,590] 29,250] 320,000 100,000] 120,000§ 100,000
2029 294,726 2456051 196,484] 132,336 34,898| 292501 320,000 100,000] 120,000] 100,000]
2030 301,632] 251,360] 201,088] 136,000 35208] 29,880 320,000 100,000} 120,000} 100,000




— uam .;I
A = l
" , ]
i 253 5
g g 1z
i L2
-]
g aa 3| 88 [33
|l § T B0 3% |5 3
2 §E 1) i |43
g A : ™
3_ Administration
-
: : — p
g g 58 2
=1
. g — ) E E k: g g
il ] _3_\]
= o = 5 . 5T
I 5% g1 3
= A&
L
clee s | 3| [123] —i3
L
|Dilchlr[e Pn_cq _ 1 | gg ,ﬂa gu‘i
. " - - [z -"
—~ N7m -
Legend
I::l Exi;ting Facilities
|:] Facilities will be _bi_;ilt in 2010 (No.1)
[:] Facilities will 't_,e built in 2030 (No. 3)
Figure F.3.2

Master Plan for the Devélopmeht of the
City of Astana. - ‘ Cot e

JAPAN INTERNATIONAL COOPERATION AGENCY

General Plan of the Existing and Pfopo'sed
Water Treatment Plant { No.l1 & 3)




220n

Sluflge Drying| Bed

! C—, )
Q=@ N
o —J/
!
Distribution
Pump Station
(" N

Distributioh EKeservoir .
=
q Jl
(- Y ( )
Rapid
Sand Filter |
Administratien
Chemical
Sedimentation Building
Basin |
| L J L _J
Master Plan for the Development of the Figure F.3.3
City of Astana. ) :
General Plan of Proposed
JAPAN INTERNATIONAL COOPERATION AGENCY Water Treatment Plant ( No.2 )




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

~ CHAPTERG




Contents

G.1 Present Condntlon of Sewerage TP OROTPO TP TOOURPTRPRRURTRRN G-1
G.11 General ... G-1
G.1.2  Sewerage Collection ...................... SO UPSOSUIPUIS G-2
G.1.3  Sewerage Treatment Plant..............ccooniiiniiciiinn G-3
G.1.4  Discharge and Re-use of Treated Sewage.............................. G-4

G.2 Basic Concept of Sewerage Development Plan..........cvevinrcnninans G-§
G.2.1  Framework for Sewerage System Development ........ SR G-5
G.2.2  Basic Concept for Long Term Development Project.............. G-6
G.2.3  Alternative Study for Sewerage Development Plan.............. G-9

G.3 Sewerage Development Plan c.....cninicnciieninannas essessnessnesersarsensen G-21
G.3.1  Medium Term Development Needs....................cccecernnn. G-21
G.3.2 Long Term Development Needs............. [EUPUTOTURRUVUPRTTPRN G-21
G33  Infrastructure Master Plan................................ ISR G-22

G.4 Infrastructure Plan New TOWN CEnter ....vrmioresssesssssssnsossens G-26

G.5 Implementation Schedule..........occonvnninrennicriosinsiensessnsssnsssassarenss G-27

List of Figures
Figure G.1.1 Layout of existing Sewage Treatment Plant
Figure G.1.2 Layout of Transmission System for Irrigation in Sov1et Union
Era

Figure G.1.3 Proposed Layout of Sewerage System in Pre-feasibility Study

Figure G.2.1 Alternatives for Sewerage System

Figure G.3.1 Expansion Plan for Sewage Treatment Plant

Figure G.3.2 Systematic Diagram of Proposed Sewerage Collection

SUPPORTING REPORT G: SEWERAGE

System



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

G1
G.1.1

Present Condition of Sewcrage
General

Exisling sewerage system covers about 3,500 ha mostly urbanized part of Astana
City, which spans 71,000 ha of total administrative area. The following table
prepared by Astana Su Arancy (ASA) shows the breakdown of population
accordmg 1o the condition of each type of water supply and sewerage service in
1999. Norms of water consumphon on each condmon are also shown in the
table. '

Water Service Population and Type of Houscs in 1999

Type of Water and Sewerage Service Condition at houses Population Water
Co registered | Consumption
by ASA Norm (L)

Without Sewcrag_ ¢ Seryice : : ‘ e

1) Water Consumption from outside stand pipes 76,600 22
'2) Houses with central water supply wnthoul sewerage 4,100 30
With Sewerage Service . - - :
3) Houses with central water supply and sewerage wnhoul bath 5, 600 95
4) Houses with central water supply and sewerage withow! 14,200 120
batbtubs, with gas supply e
5) Houses with central water supply, scwcrage and balhlubs w1lh 500 150
heaters on solid fuel - i Sk o
6) Houses with central waler supply, sewerage avd ba|hlubs w:lh - 14,500 190
gas healers. ' '
7) Houses with ceptral water supply, sewerage and balhlubs with 4,500 210
fast gas heaters _ i S
8) Houses with same mudlhon as abovc, and with smmg 3,00 - 230
batblubs_ R : : -
9) Houses with same condmon as 'dmve, and with balhiubs at 172,000 250
length of 1500 mm — 1700 mm, equipped with showers i
10) Dormﬂom's with central water supply, sewerage without 3,400 85
showers
11) Dormitories with central water supply, sewerage and public 1,100 110
showers
11 Dormitories wnh showers in evcry room 1,300 110
Total -+ 0 .. o i : Ve e 300,900 -

- Data Source: Astana Su Arancy (ASA)

_ _Accdrdinﬂ 0 the 5bovp lable 300 900 of Aslana cil.y residé.nlé receive waler
- supply service (T otal populallon in Aslana Cny is 318 000) and, out of this sum,
© 220,200 res1dcnls had sewerage servu,e in 1999. Thc residents who live in the

houses ldenlltled as Type 1) and 2) do nol get seweraﬂe St,l’Vl(.e but have septic

tanks or m,g,ht 301] storage tanks, and ‘subscribe 10 septaue collection service.

" Collected scplaoc and night soil are dlscharg,ed to sewer pipe through manholes.
It means that, lhcorchcally, al] of 1he waslewaler ;,cneraled in Astana City can
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rcach the existing sewage treatment plant by using the sewage collection networks

and seplage collection vehicles. In reality, however, considering water

consumption and sewage generation amounts, it is estimated that a substantial part

of the wastewater generated in Astana is discharged to public water bodies or
infillraled into soils without proper treatment. )

VVThe sewag,e co]lecuon nelworks sewage pumplng stahons and the sewage

lreatmcnl plant are operated and managed by ASA. ASA is carrying out
repairing works of STP and small construction works for sewer mslal]allon as

emergency works with their own budget.

Sewaé,e Collecuon A

@

@)

Presenl Condlllon ot Sewagc Coi]ecuon System

Exlslmg sewer mains have capacity enough to collect and transmit all the
sewage generated in Astana. However aboul 30 % of househo]ds are not
connected to sewerage as sewer pipes are mstalled oniy 1n llmlted areas.

Insta]]auon ol new sewer p]pCS is requlred in order to 1ncrease sewemg,e
connechons

The network mcludes sewer plpelmes and 34 major pumpmg stauons All
the sewaée collected by the network is transmitted to a central ‘sewage
treatment plant (STP) located on the left bank of the !shlm rlver at about 7
krn southwest ot lhe city cemer, as shown in Floure 4.4.1.

. The malenals ot 1nsla11ed sewer pipes are remtoreed concrete asbestos
cement, clay, steel, cast iron, and the dlameter of the plpes are belween 100

mm and 1,500 mm.

According to an ASA report, one of major defects on the sewer system s
bloekage Twenly to fifty incidents of bloekabe are reported dally The
larger number occurs mainly during the spring, espeua]]y when melted snow
is flushed with rubbish into the manholes. = This is equivalent to about 1 ,500
blockages per 100 km/year. This bloekage frequency is considered very
high. International experiences indicate that the frequency is normelly a

' max1murn of 50 bloekag,es/lOO km/year A mamlenunce team reporl

indicates that many bloekaées are the result of all sorts of I'UbblSh and

‘ bu1ldmg rubble ete. falling in open manholes of lhe sewera;_,e

Presenl Condmon ot 0n slle Wastewater Treatmem

- About 30 % of lhe households have not been connected 1o the sewerage

system, and have on-site treatment facilities. (septic 1anks and- méhl “soil

storage tanks) As there are no reuu]auon nor deswn criteria for on-site

G-2
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treatment facilities in Kazakstan, quality of on-site treatment facilitics
depends on the owners of each building. Most of the facilities are a siorage
type with no treatment component, such as bucket latrine or cesspools.
Therefore, septage is generally required to be collected very often, once a
week to once a month. Some residents are making request 1o the
department in Astana municipality named Golkomhose to collect septage
and/or night soil. About 15,000 houses have their septage collected
penodu,ally

Fltly (50) seplage collection VCth]CS are in operatxon by Golkomhouse.
The charge for septage collection is 1,200 tenge/hour for vacuum vehicle
- operation. '

Sewage T reatment Plant

The sewage treatment plant (STP) uses the conventional acl:vaicd sludge process
with a design treatment capacity of 136, 000 m 3/day. However, the actual amount
of influent to the STP is estimated about 100, 000 m*/day at a dally average. The

 effluent from STP is discharged to Taldy Kol reservoir by using pumping facilities.

Until 1970 the reservoir had received wastewater directly from Astana City

. _.wnhout any lrealment The present syslem was adopled in 1974, and between

1971 and 1973 the eff]uem Ireated only by a sedlmenlatlon process was
B _dlscharged to the reservmr The Taldy Kol reservolr does not have any outlet,

and the waler m the reservmr somellmes overﬂows 1o the surroundmg lowlands,

' wcst ot the reservmr through an cmer&,ency plpc

As the avmlable water qual:ty data on effluent of the S'I'P the acuvaled sludge

~ process were observed to be working well. . The eftfluent of the STP is estimated
.. Jess than BOD 20 mg/L level, which is considered a normal operation condition of

an activated sludge process. The quality of the effluent is estimated 10 be

. suitable for an irrigation use. - The layout of existing STP is shown in Figurc

G.1.1 and prin'ci'pal features of the STP are given below.

G-3



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

G.14

Principal Features of Existing Sewage Treatment Works

Existing Dimension " Required
Inlet Pump Station 4 units x 2700 m3/hour Replacement of pumps
Grit Chamber - 4unit - ' Re-construction
Primary Classifier 6 units (dia. 28 m) Replacement of sludge pumps
Aeration Tank : 4 units (28m x 105m) Instailation of blowers
Secondary Classifier 10 units (dia. 28 m) Réplacemem of sludge pumps
Chlorination Channel 1 unit No-problem
Qutlet Pump Station 4 units x 2700 m3/hour Replacement of pumps
Shudge thickener 2 upits (dia. 20 m) No-problem §
Sludge Digestion Tank | 2 units (dia. 18 m) " | Re-constniction of 1 unit
Sludge Drying Bed 34 units (25 m x 110 m) Construction of new de-watering

facilities

Discharge and Re-use of Treated Sewage

" As mentioned in Supporting Report (A), the capacity of water resources around
- Astana Cny is limited. Consideration of reuse “of treated sewage is important
_trom the view point of effective usage of water resources. R

In lhe old Soviet Umon Era a deveIOpmem p]an of 1rnga110n area around Aslana
Cny was prepared For a posmvc reuse of lreatcd wastewater for mlgalmn in the

'new developmem area, Ka7akstan governmenl staned lo construct a water

transmission plpelme system belween Ta]dy Kol 1mpoundmg reservoir and
Karabidaic impounding reservoir crossing the Sarkrama and Nura Rivers, as
shown in Figure G.1.2. The plan of the transmission system consists of a

pipeline with dia. 1000 mm, L= 22 km-and a pumpmg station. However, the

" construction works were not: completed. After the collapse of Soviet Union,

many farmers left agricultural land. Agncullura] act|v1l1es around Astana,

~ - theretore, have declined and the 1moauon development p]an is at a stand stil.

“Pre-l‘easibi]i!y _Study for Aslana Cily Water Supply and Sewerage System -
Development Project” was prepared in October, 1999 by CDC. The proposed
plan in the pre-feasibility study is as shown in Figure G.1.3. This plan is also
bascd on large irrigation water demand in the left bank of Nura River.
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Basic Concept of Sewerage Development Plan

Framework for Sewerage System Development

(1) Sewerage Service Population and Area

The sewerage system is planned to cover all of residential districts (14,060
ha in 2030) and the industrial districts. As shown in the following table,
Residential sewerage service arca will increase from 3,284 ha at present 10
14,060 ha in 2030, and the sewerage service population will increase from
220,100 at present to 760,000 in 2030. About 90 % of the sewage will be

generated in the residential sewerage service area.  Sewerage service

population rate is planned to increase 73 % at present 1o 95 % in 2030.

Sewcrage Service Area and l_'—‘opulaiiun

Year Residential - Population in Sewerage Sewerage Service

Sewerage Service | Residential Sewerage Service | Population Ratio

-Area (ha) Service Area Population .| per total population
1999 3,284 306,249 220,100 73 %
2010 7,535 474,537 421,400 86 %
2020 1 12320 | - 666,933 641,700 93 %
2030 |- 14060 | - - - 780525 - | 760,000 . 95 %

- *) Sewage service area excluding Industrial Area

L

" The area located out of 2“ anenal road, including the alrporl the leehnolooy
parks, the new umversuy, etc will not be covered by the sewerage system,

and 1nd1v1dua] treatment facilities are to be installed for each area because of
far from the STP.  Even in the urban area, it is assumed that a small part of

residents who get water from standpipe are not expected to use sewerage
service. '

_.Sewerage Generatlon Forecast and Type of Sewage

: Amoum ot sewage generallon depends on the vo]ume .md types of water

eonsumpllon and the sewage generation ratio.  As mentioned in Supporting
Report (F), two types of waler supp]y syslems ndmely the potable water
supply system and the lechmea} water supply system, are operating in
Astana City. Waler supplied by the potable water supply system is mainly
consumed by domesﬁe inslitutidna] and commercial water users.  About
85 % of the amount ot consumed waler are dlseharged lo sewer pipes at
present. Waler supphed by the technical waler supply syslem is mainly

consumed as coohng waler for boilers, and cleamng water, and most of the
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supplied technical water is not discharged 1o sewer pipes.

For the planning

of the sewerage devclopment, sewerage generation rate is assumed as in the

table below.

Sewage Generation Ratjo

~Sewage Generation
_ Ratio
Potable Water Supply Bomestic Use: with sewerage 9%
: Domestic Use: without sewerage 0%
Public Use - AN0%
Commercia] Use - 70%
Industrial Use 70%
Thermal Plant Use 30%
Technical Watcr Supply | Industrial Use W%
Thermal Plant Use 0%

* The volume of sewage generated in 2010, 2020 and 2030 are forecasted

considering the above conditions.  The results are given below.

Sewage Generation Forecast

Year | Domestic | Institutional | Commercial | Industrial | Filtration Total

1999 66,810 5,199 : 22,658 5 9;466 .104,133
2010 69,020 5,958 10,744 16,29§ 10,203 112,224
2020 111,977 : 8,651 15,654 19,421 15,570 171,273
2030 | 147,492 10,003 18,781 | 20,853 19,713 | 216,842

*) Total sewage amount includes not only waslewater, but also infiltration water equal to 10 % of

wastewater amount.

Basic Concept for Long Term Development Project

The main objectives of sewerage system are to creale a suitable living

environment and 1o preserve a suilable natural environment protected from water

pollution.  For preparing an appropriate plan, the following issues are considered

“in this Section.

- Preparation of suitable living environment in Astana

- . Environmental impact of treated sewage discharge

- Effective use of water resources

- Harmonization with surrounding environment of STP

- Financial suslainability
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Consideration of Taldy Kol Reservoir

Preparation of Suitable Living Environment in Astana

For preparation of a suitable living environment in Astana, all of wastewater
generated in Astana City should be treated properly. The sewage service
area shall be expanded to cover the entire new city development area as
described in G.2..1 1. The wastewater generated in the sewerage service
area will be 'colle_cl'ed'by sc_w_er'pipes and treated at the STP, and wastewaler

generated outside of the sewage service area will be collected by septage

~ collection vehicles and also treated at the STP.

Consrderallon of env1ronmental 1mpact of trealed sewage discharge

' As a desr gn concept of the exlstmo sewerage syslem a]l the treated sewage

is dlscharged 1o Taldy Kol reservorr, and evaporated or infiltrated from the
TESErvoir. However the reserv01r does not have an enough capacity 10

accommodate all the lrealed sewag,e Even at present surplus water from

Taldy Ko] Reservorr is dlscharged to wel land northwest of the reservoir

lhrou&,h an emergency out]et prpclme Some of the surplus water reaches to
Ishn'n Rth‘.l’ '

: Taldy Kol Reserv01r is expecled to have an addrtrona] trealmenl function of
STP. It is eblrmaled 1hat Taldy Kol Reservorr 1akes an 1mp0rlam role to

improve water envnronment around Aslana Clty Taldy Kol Reservmr'

therefore, ‘could not be reclarmed and a cerlain amounl of treated sewage
w111 be discharged to the reservorr conunuously by 2030. The wet land is

also expected to work for waler lrealmem by a ndlural trealment process.

Due to increase ot sewage amount in future, Taldy Kol Reservmr and the

:__wet land wrll geta hlgher load of po]lutlon Addmona] treatment process
of the exrstmg STP wrll be mlroduced in order to reduce the pollution load.

Consrderanon of eitectlvc use of waler resources

The capacﬂy of Vyaches]avsky reservoir is esumau,d 87 2 MCM/year.  On

the other hand, the forecast amount of sewage generallon amount is 79.2

N MCM/year in 2030. Well-treated sewage has a big potenlm] for a future
_ water resource. -

- As menuoned in lhe section of Waler Resources Developmenl future water

resources for Astana City are very limited, while the eftluent of STP is not
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used for any purpose at present.  The oplions of reuse of treated wastewater
are shown below,

Options of Re-use of Treated Wasicewaler

Tllems Details

Industrial Water Cooling, boiler feed, process waler

Agricultural Irrigation Irrigation water :

Landscape Irrigation Trees in the city, Sprinkling to streets, Gardening
Sanitary Flow (to maintain river flow)

Others ' ' Washing water, Toilet water

About 1,700 ha of agricullurai area, which is located to the south of Taldy
Kol Reservoir, has been operated usmg treated wastewater. As recent

dec]me of aoncullure _activity after the collapse of Sovtet Union, the
operahon has stopped in 1995.

For makmg a propoaa] of reuse of treated wastewater the demand for its use
and the requ1red waler quahly level shouid be consndered
Consnderahon of harmomzat:on wnh surroundmg envm)nmem of STP

A numbcr of reSJdems and ottlclals in Astana would hke to have STP
relocated far from the res1denual area, because of ottenslve odor, though

" M/P team could nol tmd oul senous sﬂuahon durmg site survey Especially,

_s]udge dryln&, beds in lhe ex1stmg STP are consndered as a major source of

offensive odor }’meordn'nU to the future land use p]an of lh:s Master Plan,
residential areas will be developed within 3 km from lhe existing STP site.
_Reqidents within a few k:]omeler radiuses may taee lhe 1mpaet of offensive
odor, though it may dt.pend on the wind direction,

_ Reloedlmn of STP ‘was reeommended in Pre-tea51b1]ny Study Report
'prepared by CDC in 1999. However lhe relocation opnon is extremely

expensive, compared with the other 0pnons and is considered not advisable.
Under well- manag,ed condition of sludge treaiment, ottenswe odor
gencralion lmm sludﬁe drylng, bed can be reduced eonsnderably

Consideration ot Financially S'uslainabilily

Suitable operauon of a sewerage syslem depends on lhe lmanual condition

of the operaling ag,eney Considering the financial situation of the
Kazakhstan government, pI’O]CLIS with low initial costs will be appropnate
and advisable. ' '
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The existing sewerage system shall be rehabilitated and utilized as much as
possible, and the sewerage system will cover only urban area, which consists
of all residential area and industrial area, and not the entire city.

1t will be also necessary to propose suitable projects and implementation of
an efficient step-wise rehabilitation and development plan, paying attention
to the financial aspects.

Con31dcrat10n of Taldy Kol Reservoir

All the effluent of STP in Aslana is presenl]y dlscharg,cd to Taldy Kol
Reservoir with a surface area of 21.3 km®’. ~ While the reservoir was
desrgned to cvaporale all the effluent, it does not have an enough capacity
for the volume of present influentce. The rescrvoir is consiructed over a
mashy terrain with dykes around, and thus the normal water level is higher
than the surrounding ground. '

There is a widespread conception that Taldy Kol ReSei-Voi_r is a heavy
po]luied water body, as it receives effluent of STP. In reality, the water

. quality of Taldy Kol Reservoir is much better than 11 is genera]]y conceived,
- due to the proper lreatmcm of waslewater at STP and addlllonal natural
' lrcatmcnt process in effect in the reservoir. Accordmg to the results of the

: snc survcy of the Study Team 11 is conhrmed that there 1s no offensive odor

while a number ot wild birds are 1o be seen in the TESEIVOir. Taldy Kol
Reservmr nonetheless poses some issues reoardmo the development of

Astana City, due to the tollowmg reasons.

- - . Taldy Kol Reservoir occupies a large area near the center of Astana City.

- Infiltrating and overflowing water from Taldy Kol Reservoir creates

. swamps around the reservoir. Due to future development of Astana City,
. amount of the ouloomg water is expecled to increase.
The volume of dlschdrﬂe water to Taldy Kol Reservoir shall be reduced.

G2.3 Alternative Sludy for Sewcraée Development Plan

" Sewerage syslem dcvelopmem plans have been prepared in the existing

Master Plan- prepared by a Saudi group and a Pre-Feasibility Study for

"Aslana Cily, Water and Sewera;,e System Development Pro]ecl 1999, as

shown in Figure G. 1 3. The proposed plans of each report are summarized

. bclow
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Comparison of Existing Plan of Sewcrage System Development

Saudi Grout Master Plan ~ Pre F/S prepared by CDC
Target Year 2030 2010
Location  of | Same as existing STP site New site near the Nura River
STP i
Treatment Secondary Treatment Process Secondary Treatment Process
Process (Activated Sludge Process)  + (Activated Sludge Process)
Advanced Treatment Process
(Rapid Sand Filter) ' -
Final Land iz summer and the Nura River | The  Nura  River through
Discharge and Ishim River in winter Karabidaic impounding reservoir
Point (No structural plan is established) : S
Sludge _ Sludge thickening + : Sludge ihickening +
Treatment Sludge Digestion + Siudge Digestion +
Method De-watering process : De-walering process
' {centrifuge type) {centrifuge type)
Reuse plan of ' Irrigation mainly left bank of the
treated sewage { . = Nura River -

Referring to the above plans, an alternative study of alternatives was carried
_out in this Section.

(1) Discharge of Effluent of Sewage Treatment Plant .

- Al ot the lrcaled sewag,e is dlscharg,ed into the Taldy Kol Reservmr and the
surp]us water of the reservmr is dlscharged to the wet land. ~ Surplus water
would increased due 10 the pm]ectcd increase of sewage generallon amount
'm future. The amount of scweragc gcnerahon in Aslana is csumated at
216 842 m /day in 2030 Even if re-use of treated wastewaler is pmmoted
" it is not realistic to use up all the elﬂuenl from ST P in Astana City. In any
case, a large part of the effluent of the STP is discharged 1o Taldy Kol
Reservoir, and the surplus water from Taldy Kol Reservoir shall need some
‘area 10 be dlsc,harg,cd The amount of surplus water from Taldy Kol
Reservoir can roughly be estimated by the to]]owmg_, tonnula

(Surplus Water Dlscharge) = (Sewag,e Generanon Amounl)
-(Volume of T rcatcd St,wage Reuse)
- (Evaporation and Infillrulion from Taldy Kol Reservoir)

Under the condition mentioned above, locations for discharging of treated
- sewage should also be considered. Allernauves of final discharge point of

large amount of treated sewage are as shown in Figure G.2.1 and below.

- WetLand

-~ Taldy Kol Rc.servoxr (atler expansmn of capauly ot Ta]dy Kol Rescrvmr .-
to evaporate and infiltrate all of treated sewage.)
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The Ishim River and/or The Nura River

Agricultural Land

Discharge to Wet Land

Disbhdrgé to the adjoining wél land west of Th]dy Kol Reservoir is

v1rlua]ly just the same as lhc prcsent c.ondmon which is acceptable for

a temporary measurcs. Howcver the dlscharge shall be stopped in

future because of the reason dcscnbcd inG.2.2 (6)

i is believed in Kazakh experls lhat lrealed wastewaler discharge (o the

wel land is not preierred from an env1ronmenlal point of view.
Though even at present Iarg,e amount of treated wastewater is
_dlscharged to lhe wet land, any kinds of environmental impacts have

“not been reported at presem

The wet land is used as pasture at prcscnl Watering to pasture is one

of most popular re-use method of treated wastewater in the world.

Taldy Kol Reservmr

About 36.5 mllllon m /)ear ot lredlcd ser}be is discharged to Taldy

- Kol Reservoir, and about 9.6 million m3/year of surp]us water of the
' rcscrvolr is .dlscharged to the wet Jand using the emergency pipe with

the _chpacily of 1"1“5,000 m3/day'in about 60 days_a year. About 29.9
million m*/year of treated sewage are evaporated or filtrated in the
reservoir.

In this allcmatwe the existing Ta]dy Kol Reservoir is assumed to be
expandcd S0 lhal there will be no dlschargmu of treated sewage to a

river occurs. In order to deal w1lh 79.2 million m’ fyear of treated

. sewage genérated in 2030, the area of the reservoir should be expanded
" 10 about 2.7 times of the present arca. This alternative plan of Taldy

Kol Reservoir expansxon was found to be difficult, from the view point
of cost and I_ut_ure land use in Astana.

Ishlrn chr _

. Basu,ally, dlrcc,l dlscharbc of lrealcd scwaﬂc 10 ariver is not allowed in

Kazakhstan The master plan prepared by a Saudi Group proposed that
effluent of STP be discharged to the Ishim River only in flood season,

when the river flow is enough to receive it without serious impact.
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Generally, well-treated sewage is discharged to public water bodics in
many countries, including Japan, United States and European countries.
To maintain river flow al a favorable level, well-treated sewage
discharge 10 a river is considered as one of the sound and useful
methods. In Japan, there are several small rivers, in which all the river
flows are from well lrealed and well- dlsmtecled cifluent of sewage
treatmem plants, and children can play in these water bodies.

Comparcd with Japanese slandard for water bodies, Kazakhstan
standard is stricter.

From view poml of water ba]ancc of Ishim Rlver discharge to Ishim

_ Rlver is recommcndable Dlscharge of poorly treated sewage may

cause delerlorduon of publlc water bodies un]css enough precautions

are enforced. Kazakhslan government lhcretorc does not allow the

treated sewage discharge dlreclory to a river.

Nura River

The plan 1o discharge to the Nura Rwer is one of the plans

recommended by the Kazakhstan side. Howcvcr costs of installation
“of transmission pipes and pump operanon are more costly, compared
"with the Ishim River optmn In addmon this plan has environmental

' 1mpa<,ts on water quahty and might cause water balance problem of

Tengiz lake. The lake is an env1_ronmemal conservation area located
150 km downstream from the proposéd discharge point, and is famous
for {flamingos and other wild animals.

lmpaét on water quality in the Nura River is not expected 10 be
relatwely serious, beuause of the large amount of river flow in Nura
River, compared with the ishlm River. This option of discharge 1o the
Nura River does not have any apparenl merits other than this.

Agriculture Land -

At present, there arc no any agricultural lands, prepared to accept
treated wastewater around Astana. However, there is large potential of

land activity around Taldy Kol Reservoir for ngricullura] land.

Trrigation water use will be discussed in the next sub-section.
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(2) Re-use of Etfluent of Sewage Treatment Plant

From the view points of effective use of limited water resources and

discharge of treated wastewater, re-use of treated sewage is conceived as

important. In this scction, possibility and tentative re-use promotion plan

of the irrigation water use, industrial water use, river sanitary {low and other

waler uses are to be considered.

1)

Irrigation Water Use

Though agricultural activities around Astana City have declined due to
collapse of Soviet Union, Ministry of Agriculture has a plan to
rehabilitate the irrigation system with a total area of 6,548 ha.

Irrigation use of trealed sewage has been considered since the Soviet
Union era. However, only 1,700 ha of irrigali'on by using water from
Taldy Kol Reservoir has been realized and collapsed around Astana.

o Over head sprinkling machines were introduced to the irrigation system.
It is recorded that 1he tol]owmg crops are taken for cultivation.

Potato: 20,000 kgrha
Corn for silage: 37,900 kg/ha
: Forage Crop 21,000 kg/ha

As lhc umt water demand for the 1rr1tfauon area 1s esumated at 4, 000

m /ha /year by Mlmslry of Agnculture wa(er demand for 1,700 ha of
irrigated area is roughly estimated at 6.8 million m*/year for the six

" months between May and December. The daily average demand in

2

' the 6 monlhs is calculaied at 37 260 m’/day, while on the other hand,
" the water demand in w1nler season between December and April

becomes ml

: There is a big polcnrial to develop abricu]lure land to the south of Taldy

Kol Reservmr Itis recommendab]e that about 1,700 ha of agriculture
land cqual to have 1he prevrous a},ncullure land, will be developed for
re-use of ihc lrealed sewaoe ‘as a pl]Ol pm]eu by 2010, prior to the

large- -scale deve]opmenl

‘ 1ndustrial Water Use (Techniéal Water Supply)

Presenlly, about 120 000 m’ /day of water is supplled for the industrial
‘waler \ usc w1th0ul any treatment from the Ishim River, of which a 95%

s supphed 0 the thermal plant.  In case of reuse of treated sewage for
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