1.6

‘Table l 13 Planned Water Demand for the reschcdulcd Project
(Umt thousand m’lday)

Description | 1995 ] 2000 2005 | 2010
Daily average water demand
T-Nukus Urban 184, 257.0 2793 | 3029
R Rural 402 342 437 55.2
. Total 2333 | 2912 | 3230 0 | 3s8d
TUfge_ngp_ Uban | o0 | 2399 | 2366 | 2410
Rural 88.2 808 1044 | 1308
Toal | - 2192 310.7 C 3410 | 379
Daily maximum water demand _ B o
“‘F-Nukus Urban 2017 2955 313 3483
' Rufal 56.6 393 502 63.5
| Total 2683 334.8 ks 4118
T-Urgench Uban | 2197 264.4 2719 271.2
- Rural 014 929 | 1199 | 1504
Total 201 | 3513 | 3918 | 4216

Water demand for the rescheduled project is showa in Table 1.15-(a) and (b), Table
1.16 and Figure 1.1-(a) and (b).

Iniprovement in Drinking Water Quality

Presently, the raw water for drinking purpose is taken from water sources polluted to
different degrees - the Amudarya river, canals or wells. Consequently, water (reated by
ordinary treatinent process or by sedimeniation process only, is not suitable for

- drinking because of the hlgh concentration of contaminants. Moreover tolal hardness

and mineralization cannot be removed by the ordinary treatment process.

- According to the Basic Plan, Kaparas teservoir, where good quality water is (o be

stored during the flood season of Amudarya river, will be used as the water source

: insica_d of the existing poltuted sources. The quality of driﬁkiug water will improve
significantly. The preliminary forecast for anticipated water quality improvement in

2010 is shown in Table 1.14. According to this table, the improvement in quality (total

“hardness and mincralization) are estimated as 6.7 and 6.3 meq/l, and 733 mg/l and 690

mg/l on an average for cach system respectively. These figures are less than the
maximum allowable levels in the Uzbeki standard. - {Toial hardness (? meg/l) and
mineralization (1000 mgA)} In practice, the dcgree of improvement in water quality by
district depends on the mixing ratio of the water in the Kaparas reservoir and the local
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“source. However, it is possible to predict the tendency of improvement in water quality
on the average in future by using the Kaparas reservoir.

Table 1.14  Calculation of Water Quality mprovement in 2010

Walter supply Daily asserage water demand Water Quality
system {thousand m*day)
“Total from l'{apara:’s fromLocal | - Kaparas Local sources | Calcutated
reservoir - | - sources | | 7 reservoir quality
@ b © & © U]
_ _ ' ) Total ha;dﬁess(meqfl)
T-Nsystem - 358.1° “315 43.1 6.1 1038 . 6.9
T-U system 3ne 360 11.9 6.1 10.8 6.2
' ' Mineralization (mg/l)
T-N system 358.1 315 43.1 675 1,156 754
- JT-U system 3119 360 119 675 1,156 682
_[Remarks 90 % of the c=a-b. . average quality é\'cragc quality |f =(bxd+cxe
design capacity | - in July at in Marchat |/a
of Tuyamuyun Tuyamuyun for] Shumanat for
WTP about 20 years | about 20 years

Note: Waler qualily of eachwater source is estimated as shown in

derived from Chapter 5 of the Basic Plan report (Part ).
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CHAPTER 2 ENGINEERING DESIGN
2.1 Design Criteria

2.1.1 Introduction

Rchaﬁilitalion, improvément, and expétnsion of the existing water supply system are
undertaken, based on the facitities for the feasibility study, This chapter develops the
| d'esign concept and the preliminary design of the cxpar{déd facilities to obtain techinical
specifications of each facility.

‘Fhe projects identified as the facilities for the feasibility study are given in fable 1.7 in
‘Chapter 1. However, of all listed facilitics, the pipeline between Takhiatash and
Kungrad was excluded as a result of preliminary evaluation.

Some of these p'roposéd facilitics have been already désigned by the Uzbeki side in their

own water supply master plans (the Uzbeki master plans), some are under construction,

while the constriction of some facilities has been suspended. Therefore, the design for
‘% this study has been conducted based on the design of existing facilities and plans.

2. l .2 besign Criteria.

Criteria, formulae and conditions used for the design of the water supply systein are as
follows: o

Design quantity of each facility _ |
1) Storage capacity of reservoir : 1,1 x 365 x daily average water demand

2) Intake pumping capacity : 1.1.x daily maxinmuin water demand

3) Raw water main : 1.t x daily maximum water demand
* 4) Water treatient plant : 1.1 (or 10/9) x daily maximum water demand _
' 5) Transmission pipeline : - daily maximum water demand :

6) Tranémission pumping station : | daily maximum water demand
7) Distribnition pipeline : hotirly maximum watér demand
8) Distribution pumping station :  hourly maximum water demand

Formula used to design pipelines
Formuta for hydraulic analysis : - Hlazen-Williams

H=1/1000xL

2-1 - FIS



I=10.666 x C** x Q'*5.

“where; R
H: Head loss (n)
I : Hydraulic gradient (no dimension)
L : Pipe length (m)
Q: Flow rate (m/s)
C: 110 -

Note; As a result of comparmg hydrauhc analysm by the Hazcn erhams
fornula’ with results of the analysis by the Uzbeki side, C—l]O was
conmden,d to be appropnate for the analys:s and the demgn

2.1.3 Natural Condit'ions

2.2

In general, crucial natural conditions in the area used for the design are as follows:

1) 'The depth of seasonal soil freczing is 0.7- 1.0 m.

2} ‘The ground waters are dis.closcd at the deplli of 1.10 - 6.0 m, depending on the
location.

Kaparas Reservoir and Conirol Gate

The natural depression for the reservoir for drinking water (Kaparas reservoir) has been
prcparcd and construction of the control gale structure has been COmplclcd. All facilities
for storing good quality water in the reservoir have been completed. The operation mode
of the rbservoits o store the necessary water needs to be planned. Flow rale at control

' galeis 250 m’/sec and the bottom level of the stwcture is 110 m,

Specification of the reservoir is below.

@  Length: 15 km

®  Width (imax./ave.) : 9/4km

] Dé'pfh (max.lave.) : 36/13.7 kin
& Ara(HWL): 149 kn?
®  Water Level (HWL) : 130m

@  Waler Level (DWL) : 115m

Water volume of the reservair according to the water level is shown in (able 2. L.
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2.3

Table 2.1 Water Yolume and Level of Kapafas Reservoir

Water level | Total Voluine Effective Volume Remarks
(m) {miltion m?) (million m*) .
o 960 700 _ High Water Level
125 60 390 o
120 410 150
115 260 - 0 Dead Water Level
110 -0 . Average Bottom Level

Intake Facilities

2.3.1 Design Conditions

Intake facilities are needed (o deliver raw water from the Kaparas reservoic to the two
Tuyamuyun water treatment plants.

Design conditions of the pumping station Kaparas Ps based on the Uzbek water supply

master plans are summarized as follows:

Total delivery capacity : 1,350 ths. m’/day

®

@  Capacity at first stage : 690 ths. m*/day

®  Total water head : - 63 m '

®  Number of Pumps : ~ total 6 sets including 2 slandby sets
4 sets mcludmg 1 standby set

® Minimum intake water level: 116 m ; -

®  Waterlevel at receiving wells in water treatment plants

129 m (Tuyamuyun-Nukus WTP)
126 m (Tuyamuyun-Urgench WTP)
®  Distance from the pumping station to waler treatment plants:
10.7 km (Tuyamuyun-Nukus WTP)
17.2 km (Tuyamuyun Urgench WTP)

Delivery capacity of lhc raw waler main and lhe pump from Kaparas reservoir to cach o

Tuyamuyun WTP is planned based on the total water quanlily required for the water
trealment plants in 2002 of 721.4 thousand m*/day, including 328.0 thousand m'/day

- for Tuyamuyun-Nukus WTP and 393.4 for Tuyamuyon-Urgench WTP

2.3.2 Kaparas Intake Facllities

Kaparaé intake facilities are composed of two facilities:
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i)  Intake box culverts and conriecting pipes for' flow of raw water (o the initake pump
© station (Kaparas pumping station) by gravity
ii) Kaparas pumping station '

From the above, intake box culverts and connecting pipes have been completed. The -
Kaparas pumping station is under construction.

(1) Intake Culvert and Pipe

The dimensions and sketch of the constructed intake pipes are as follows:

Box culvert _ Kovaras
diameter : 2,000 mm : PUII’l,lping
Number ; 2 lines Station ~ Connecling gﬂ‘r i go:nrol
Length : 280 m ~  Pipe ulve | e
Connecting pipes

- diameter . 1,600 mm

- Number : 4 lines
Lengih : 20m

" (2) Pumping Station

Using the above design ‘conditions, the existing facilities and the alrt_iady arranged
cquipment, the pumping station has been designed and its épeciﬁcaliolis and dimensions
are shown in table 2.2 together with the present progress of consiniction and the
.« arranged equipment. Figures 2.1 and 2.2 show the plan and the design drawing of the
| pumping station. '
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~ Table 2.2 Specifications arid Dimenstons of Designed Facllities

Ttem - Speciﬁéations / dimensions Present construction
' progress
I '|Power transmission |35 kV and | 10 kv
tine Leagth: 12km
2 |Power substation 110kVo 1OKY
3 |Under ground structure |Diameter : 38.0 m 80 % has been
' ' . |Top level: 131.25 m lcompleted.

Botiom level : 107.2 m

Height ; 24.05 m . _
Reinforced concrele structure for column and beam
Concreie block structure for wall

4 |Overland building Diameter : 38.0 m

Top level : 1480 m

Bottom level @ 131.25 m

Height : 1675 in

Reinforced concrete structure for column and beam
" |Concrete block structure for wall

5 |Pump cqui'pmem Type of pump : centrifugal vertical type 4 pumps with motor |.

. . {Suction head: 4.1 m and electric ¢ontrol
@ Delivery quantity : 14,400 m*hour equipment has boen

Total water head : 63 m ' procured.
“ISpeed of rotation: 500 £.p.m ‘
.[Pump input : 3,200 kw
[Voltage : 6,000 V

6 |Other buildings Boiler house, administrative building _ Cbn#lruction_ has been) |
' , L completed.
7 [Miscellancous |Plumbing and valves, equipment, Ventilating, : Smn§ plumbing |
heating, water network, drainage o filiings and valves.
have been procured.

2.3.3 Raw Water Main

Design
|
The existing water intake fziciiiliq:s of the two Tuyamuyun water treatment plants are-
located between each plant and the Kaparas pumping station. Accordingly, the proposed
“water main is td be connected with the existing water main at the existing inlake
pumping station for cffective use. Table 2.3 shows dimensions of the existing saw
water main.
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Table 2.3, Dimcnsion of Existing

‘Raw Water Main

Length -

Numbes -

Total Length

Raw water main pipeling Diameter
: (mm) (m) (m)
T-NWTPtointake P.§ 1,260 1,540 2 3,080
T-U WTP to intake P.S - 1L200 8,250 1 16,500
- - 1,400 1

The proposed pipeline toutes are the same as the routes in the Uzbeki master plan.

As a result of hydraulic analysis of raw watet main, two pipelines with diameter 1,400
mun for the Tayamuyun-Urgeich water treatment plant and one pipeline with diameter
1,400 mm for the Tuyamuyun water treatment plant ar¢ necessary to deliver the water
quantity fequired for each water treatment plant in 2002. Table 2.4 shows the
specifications of the designed raw water mains from Kaparas pumping station to each
existing intake pumping station and their routes and s'c_hématic layouls are shown in Fig.

2.3 and 2.4.

Table 2.4  Planned Raw Water Mains from Kaparas Reservoir

to Exlisting Intake Pumping Stations

Detivery _ ~ Dimension
Scction capacity ‘Diameter |- Length Number Total Length
_ (ths. m*day) | © (mm) (m) (in)

o existing intake P.S off 3280 1,400 | 10,700 1 10,700
T-N WP - B

to cxisting intake P.S of|  393.4 1,400 | 9,000 2 18,000
T-U WP :

total 721.4 3 28,700

Specifications of Pipeline

1) Pipe materials :

to

3) Deplh of buried pipe : |

Al present one line of dia. 1,400 mm which will be connected to lhe:exisling waler mains
of ‘Tuyamuyun-Urgench water treatiment plant at the existing intake pumping station, is

Stezl pipe with cement mortar lining and tar epoxy coaling

prevent corrosion due to underground water.
2) Air-valve and wash-out valve: ' ' '

Installation of air-valves at high poinis and wash-out valves

1.0 m
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under construction and is scheduled for completion by the end of 1996, -

River Crossing -

There are four river crossings over Amudarya river, Left bank canal and water way to
Sultansandjar along the route of the proposed pipelines. Their designs specifications are

'givcn below.

1) Amudarya river on the route to ’I‘uyamuynn Nukus water treaiment plant

©  Location : 8,800 m - 9,200 m distance from Kaparas pumping station

® River width: 400 m

® Typcofcrossing:  Aqueduct bridge

® Type of bridge : Truss bridge

@ Length of bridge : 500 m

® Bridge width : 5 m (for installation of two pipes including one line reserved
for the future)

L

Foundation : Caisson type pile with steel and reinforced concrete (RC)

2) Left Bank canal on the route to 'l‘uﬁmuyanukus water treatment plant

® Location: 7,910 m - 8,055 m distance from Kapatas pumping station

® - River width : i45m

® Typeofcrossing:  Aqueduct bridge

@ Type of bridge : Continuous girder

© Length of bridge : 200 m

@ Bridge width : * 5 m(for installation of (wo plpe.s mcludmg one lme n,served
for the future)

®

Foundation : RC

3) Left Bank canal on the route to ’l“uyanﬁuyu‘n Urgench Waﬁtcr trealment plant

® location: 7,730 m - 7,850 m distance from Kaparas pumping station

@ River width: 120m

@ Type of crossing : Aqueduct bridge

® Type of bridge : Continuous girder

¢® Length of bridge : 200m :

® Bridge width: 3 m(for installation of two pipes including one lme rescr\ed
for future) _

]

Foundation : RC

4) waler way to Sultansandjar reservoir -

® Jocation: [,465 m- 1,565 m distance from Kaparas pumping station
® River width: 100 m
® Type of crossing : dlrect laying on the river bed
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2.4 Tuyamu)fmi Nukus Water Supply Systel_tl:{T-N%\VSS) _
2.4.1 Tuyamuyun Nﬁk'tls Water Treatment Plant (1‘%N WTP)

Design drawing of proposed expansion and rehabilitation works for T-N WTP is shown

in Fig 2.5.
(1) Product Capacity @
Bxisting : 200,000 m*/day
Expansion: 150,000 m’/day
Total 150,000 m’day
(2) Supply Capacity
Existing : 180,000 in’/day (170 000 nﬂday)
Expansion : 135,000 m'/day
Total: 315,000 m*/day

Duc to the insufficient transmission capability of supply water, viz., incomplete
* transmission pumping stations, current supply capacily is 170,000 m’lday However,
after the expansmn works, it become 180,000 m*/day. In the dcssgn aspects; ten percent

{10%) of the produced waler is pranned for mainlenance purposes in water treatinent
~ plant and the rest (90%) of the water is used for actual delivery.

{ (3) Rehabilitation

* 1) Receiving Basin
‘No Rehabililation
2) Clarifier
 No Rehabititation
- 3) Horizontal sedimentation Basin
~ No Rehabititation
g 4) Filter :
Q=11, 100 m‘ldayfuml W=45m L=il.5m A=518n? Nr’-lS units
Replacement of Under Collection Pipe, Gravel and Sand |
5) Chemical Dosing System
Improved by USAID (Under Installation)
+6) Chlorination Dosing System
hnproved by USAID (Completed)
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7) Cicar Water Rescrvoir

~ No Rehabilitation |

8) Transmission Pump Equipment
No Rehabilitation

9} Electrical Equipment
Replacenient of Panel and Cable for the Water Treatment Facilitics without Filter,

* Chémical Dosing System, Chlorination Dosing System
]0) Laboratory
' Supplemcnt of Device for Water Quality Analysis

“) Expansion

1} Receiving Basin
Q=200,000 m*/day/unit W=3.15m L=54m Z=19m N=1 unit
Under Construction

2) Clarifier . :

Q=50,000 m*/day/unit D=50.0m  Z=20105.0m N=3 units

Under Construction '

3) Horizontal Sedimentation Basin
Q=9,450 m*/dayfunit W=60m L=750m Z—2 S5m N=18 units -
Under Construction

. ‘4) Filter

Q=11,100 m’fdayfumt W=4.5m L-ll 5m’ A=51.8m’ N=18 units
Under Construction

5) Chemical Dosing System : : . P
Q=150,000 m’/day (Solution and Storage Tank Dosmg Pump, Dosmg Plpclme)

- 6) Chlorination Dosing Systein

Q=150,000 m*/day (Dosing Equipment, Dosing Pipeline)
T Clear Waler Rcservmr
C=3,000 m* N= 3umls T='42 minules (forQ 315, 000 m’iday)
Existing
8) Transmission Pump Equipment
Q=4,000 m*hour H=95m P=1,600 kw N=6 units
Q=3,600 m*hour H=230 m P=2,500 kw N=6 units
Existing. |
The above pumps_a:c:plarincd al two slages pump system. Total number of
“operation pumps is four (4).
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9 Eectrical Equlpmcnt -
Panel and Cable for Expanded Water Treatment Facilities

2.4.2 Tuyamuyun Nukus Transmission System

Design .

Detail hyclrauhc analysm of the plalmod transmission facmt[cs is carricd out using the %
watcr dcmand in 2010. The water demand by region and the produchon capacity. in

2010 by source are as given betow and in table 2.5, |

@ Total water demand: 411.8 thousand m’/day
® Local water source 98.0 thousand m*/day

® Tuyamuyun Nukus water lreatment plant 1
- 313.8 thousand m*/day

As result of the hydrautic analysis, the planned facilitics for 2010 arc desigined as shown
in table 2.6-(a) and Fig, 2.6 (Transmission pipeline) and 2.6-(b) and Fig. 2.7 to Fig.
- 2.9 (Pumping Station).
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Table 2.5  Water Demand in 2010 in Karskalpakstan for Design of
= ' Transmission pipeline .
' (anit : thousand m*/day)

Node No. Region Name Daily maximum | Demand covered | Demand covered

in fig. demand by local sources | by T-N WTP
2 |Turikul 3320 224 10.80
@ '3 . |Beuni - 36.50 . 126 23.90
3 |Biikali 1 000 : 2000
'3 |Karatay S 1420 | . - 14.20
6  [Nukus ' C 11260 60.0 52.60
6 °|Akmangit 350 _ - 3.50
7 . |Knalkabad 580 - 5.80
11 {Kigali : 9.80 Lo 8.80
17 ]Bozatau : - 3.30 AR 13.30
8 [Chimbai - 2490 20 22.90
9 |Karauzyak 8.70 - 870

10 |Takhtakupyr w030 | - 1030
) 12 |Takhiatash 28.10 - 28.10
& 12 |[Vodnik 2.40 . 240
12 |Khodjeili 4090 . 40.90
13 |Shumanai 8.50 - 8.50
14 |Kanlykul 680 I 680

15 |Kungrad ©29.90 : 2990

15 |Karakalpakia = 1.60 e
15 |Komsomol 0.20 - B 0.20

15 |Zhastyk 160 . 1.60
16 |Muynak 9.00 - 9.00
) Total 411.80 93.0 31330

Note : Total includes urban and rural dgmand
For the number of node, refer to the Supporting Report.
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Table 2.6-(a) - Planned Pipelines for the Tuyamuyun-Nukus
' . TrahsniisSionSSyﬂmn n 2010

Séction : Diameter Length Present Conslruction progress
(mm) . km) '

1 [T-NWIP-PS 1 1,400 63.0
2 Kigali - Bozatau = - 400 - 500 . A
3 |[Nukus - Takniatash | 1200 | 110~ |10 ki of tofal 21 kiir has been completed,
4 |Takhiatash - Kungrad . '1.2_00_ _ ‘ :ll_l.O o Uztransgas,’ExiSIiné
5 |Kungrad- Muynak | . 500 | 965 | ?_
om0 - | 2205 |Notincludiog L=11] km

Specifications of Pipelines _ _
1) Pipe materials : © Steel pipe with inner cement mortar lining and tar epoxy
coating ‘with protection tapc to prevent corrosion due to salinity soil
or underground water.
2) Air-valve and wash-out valve: | _
Installation of air-valves at high points and wash-out valves
at appropriate points for washing pipelines
3) Depth of buried pipe: 1.0 m @3

Table 2.6-(b) Planned Transmission Pum;i_in’g Station
of Tuyamuyun-Nukus System in 2010

. Section _ Specification Present construction progress
l.lps2 1. Pumip 3,600 m’h x H 290 m x 6 unils{Power substation and power
-(Slslwbn'dgc P.S) 2 Reservoir  |3,000 m®x 3 basins jtransmission lines have been
' ~ |3.Chtorination ~ Jcompleted. 5 % of other work has
_ facility ~ |been completed.
2.|Nukus North P.S{1.Pump 1,800m*h x H 190m x 6 units

2 Reservoir | £0,00 m? x 1 basin

3.Chlorination

- facility . : _ -

I3.|Kungrad P.S |1.Pump 270 m*h x H 160m x 4 units e
2 Reseovoir [ 10,000 m?® x 3 basins @
3.Chlorination

facifity .
" 1. Distribution [ {220 m¥h x H90 m 8 units)
fpunmp {200 m*h x HE2S m 4 units)

H : Head
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2.5 “Tuyamuyun Urgench Water Supply System (T-U WSS)
2.5.1 Tuyamuyun Urgenéh Water Treatment Plant (T-U WTP)

Design drawing of proposed expansion and rehabilitation works for T-U WTP is shown

Fig. 2.10.

(n Product Cap&c_ily
Existing : 200,000 m’*/day
Expansion: 200,000 m*/day
Total : 400,000 m*/day

{2) Supply Capacity
Existing : 180,000 m*/day
Expansion: 180,000 m'/day
Total : 360,000 m*/day

Ten percent (10%) of the produced waler is planned for maintenance purpose and the
rest (90%) of the water is for supply water. '

*{3) Rehabilitation

‘1) Receiving Basin
No Rehabilitation | _
2) Clarifier S ‘ L
No Rehabilitation | - o
3) Horizontal Sedimentation Basin
No Rchabilitation
4) Filier o
" Q=11,100 wdayhunit W=4.5m. L=11.5m A=51.8m? N=18 units
Replacement of Under Collection Pipe, Gravel and Sand
5) Cheimical Dosing System - :
Imp’rovécl by USAID (Under Installation)
6) Chtorination Dosing System
lmp’rovod by USAID (Completed)
7) Clear Water Reservoic
No Rehabilitation
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8) ‘Franstuission Putnp Equipment
" No Rehabilitation -
9) Electrical Equipment
Replacement of Pancl and Cable for the Water Treatment Facifities wnlhout Filter,
Chemical Dosing System and Chlorination Dosing System
10} Laboratt)ly
Supplcmcnl of Device for Watcr Quality Analysxs

. (4) Expansion

1) Receiving Basin _ _
Q=200,000 m*/day/enits W=3.15m L=54m Z=19m N=1 unit
2) Clasifier | | |
Q=50,000 m’/day/unit D=50.0m Z=2.0105.0m ' N=4 units
Under Construction
3) Horizontal Sedimentation Basin
Q=9,450 m*/day/unit W=6.0m L=750m Z=2.5m N=I8 units
Under Construction '
4) Filter
Q=11,100 m’/dayfunit W=4.5m L=11.5m A=51.8m' N=18 units
Under Construction
5) Chemical Dosing System
'\ Q:=x200,000 m*/day (Solution and Storage Tank, Dosing Pump, Dosing Pipcline)
-6) Chlorination Dosing System
. Q=200,000 n/day (Dosing Equipment, Dosing Pipelme)
. 7) Clear Walct Reservoir
C=2,000 m* N=2units T= 27 minutes (for Q:360,000'm’lday) '
Existing
- 8) Transmission Pump Equipmént

Q=1,250 m*/hour “H=125m- P=630kw - N=2 units
Q=4,000 m*hour H= 90 m P=1,250 kw' © N=4 units

" (9=3,200 m*/hour H=70m P=1250kw  N=2 unils’
Eixisting

The above four pumps are in operalion.
- 9) Eleclrical Equipment
Panel and Cable for Bxpanded Water Treatment Facililies

2-14 s




2.5.2 Tuyfimuyuh Urgench Transmission System

Design

Detail hydraulic analysis of the planned transmission facitities is carried out using the
water demand in 2010. Water demaid by region and produiction capacity in 2010 by
soufce are as shown below and in table 2.7,

© Total water demaﬁd:_ 427.6 thousand m’/day -

55.0 thousand m*/day |

372.6 thousand m*/day

® Local water source :

® Tuyamuyuir Nukus water treatment plant :

As result of the hydraulic analysis, the planned fecilities for 2010 are designed as shown
in table 2.8 (Transmission pipeline) and Fig. 2.11.

Table 2.7 Water Demand in 2010 in Khorezm for Design of
Transmission Pipeline
(unit : thousand m¥day)

Node No. © Name Daity maximum | Demand covered | Demand covered
in fig. | : demand by local sources | by T-N WTP
1 |Druzhba 14.80 . . 14.80
2 |Khazarasp 31.00 31.00
8 |Bagat - 2410 24.10
9 |Yangiayk 18.70 1870
10 |Khiva - a70 4970
3 |khanka 32.00 3200
4 |Urgench 116.10 45.00 71.10°
4 |Chatysh 2.90 10.00 10
4 {Karaul 12.60 - 1260
11 |Koshkupyr | 2380 ; 23.80
12 - |Shavat 27.20 . 27.20
5 |Yangibazar 15.50 - 15.50
"6 |Guden 29.00 - . 29.00
7 |Mangit 27.80 27.80
~7  |Djumurtau 240 - _ 2.40
Total 427.60 £ 55.00 372,60
" Note : 'l‘olal includes urbanandmra1 demand

Minus indicates that capacity of water source exceeds the area’s waler demand, This
- capacily is used for the other area's demand through Tuyamuyun system.
© For the number of node, refer to the Supporting Repon :
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“Table 2.8 Planned Transniission Pipelincs
“of Tuyamuyun-Urgench System in 2010

Section Diameter Length Prescat construction progress
. {mm) (km)
1 JT-UWTP - Khazarasp 1200 21.0
2 [Khanka - Usgench 1200 13.2
3 lspi- Koshkupyr - 600 4.0
4 Yangtaryk - Khiva ' 600 2000 4 L _ o
S—GUiIen'-Sh:wal 600 195 |27 km of total 23.2 km completed,
| fota Y ]
Specifications of pipeline
1) Pipe materials : Steel pipe with inner'cc_ménl'mor:iar lining and tar

epoxy coaling with protection iape to prevent
corrosion due to salinity soil or underground water.
2) Alr valve and wash-out valve: Installation of air-valves at high points and wash-out
_ : valves at appropriate points for washing pipelines
3) Depth of buried pipe : 1.0m |

River Crossing

There is one major riverf crossing over Amudarya river and sevetal small crossmgs over
~canals along the roule of proposed pipelines. Their design specifications are given
below. '

"1) Amudarya rwcr on the route between Nukus North pumping station and Takhlatash

@ location 17,175 m*-17,585 m distance from Nukus Noxth
pumping station

@ River width: 410 m

® Typeof crossing:  Aqueduct bridge

® Typeofbridge:  Triss bridge

® Lengthofbridge: 450m

@ Bridge width: Im

® Foundation : ~ Caisson Lype pile wnth steel and remforccd concrete

2) Other small canals on the rolte belwecn Nukus North pumpmg station and
Takhiatash.

@ River width: 40-50m

® Typcofcrossing:. Aqueduct bridge
® Typeofbridge: *  Contituous girder
® lLengthofbridge: 40-50m

®  Bridge width : "3m
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® YFoundation:: = RC -

2.6 Vodokanal Watcr Supply System (Vodokanal WSS)

2.6.1 Nukus Water Treatment Plant (Nukus WTP)

Dosign drawing of proposed rehabilitation works for Nukus WTP is shown in Fig.
2.12, :

o (1) Product Capacity
Q=65,000 m*/day

@) Suppl.y Capacity
Q=60,000 m*/day

Eight percent (8%) of the produced waler is planned for mamtenancc puipose and the
rest (92%) of the water is planned for supply water.

%}2’; (3) Rehabilitation

1) Intake Pump
Q=1,800 m*/hour H=22m P=160 kw ~N=6 units
Replacement
2) Sed1menlat|on Basm : -
Q=32,500 m*/day/unit W-—60 0 mL=150 m 2—4 0 mC=38 000 n’ N—4 units
No Rehabilitation
3) Lift Pump for Filter
Q=1,800 m/hour H=22m P=160kw N=4 units
Q=3,200 m*/hour  H=33 m P=160 kw N=I unit
Replacement
4) Filter
Q=17,200 m’/day/unit W—4 SmL=11.5m A= 51 8 m’ V-—l39 mlday N= 9 units
Replacement of Under Collection Pipe, Gravel, Sand and Valves
5) Backwashmg Pump for Filter
Q=3,200 W/hour H=33m P=320kw N=2 units
" Replaceinent :
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6) Reservoir _ R
W=48.0m L=480m Z=45m C=10,000m’ N=2 unis
No Rehabilitation . '
7) Distribution Pump _
Q=2,500 m*hour H=62m P=500 kw - N=3 units
Q=2,500 m*howr H=62m P=630 kw ~ N=2 uvnits
Reptacetnent S

8) Chemical Dosing System , :
Replacement of Chemical Dosing System ( Dosmg Pump, Dosmg P:pelme)
9) Chlorination Dosing Systens _ , -
Replacement of Chlorination Dosing  System  (Chlorinator, _I:ije(’:tor, Dosing
Pipetine}
10) Electrical Eqmpment
Replacement of Panel and Cable for the Water Treatment I*acdmes
11) Laboratory
Supplement of Device for Waler Quality Analysis

2.6.2 Chimbai Water Treatment Plant

Desigh drawing of proposed rehabilitation works for Chimbai Wells is shown in Fig.
2.13.

(1) Supply Capacity
Q=2,000 m*/day

© (2) Rehabilitation
1) Well
Z=23m N=14 wells
Cleaniﬁg
~'2) Pump for Well
Q=36 m*hour H=10m P=3.5 kv N=14 unils . %
Replacement of 5 Pumps
 3) Reservoir
C= 400m’ N=1 unit
C=1,000 m® N=1 unit
No Rehabilitation
4} Distribution Pump
Q=290 m*fhour H=20m P=55kw N=l unit
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Q=240 m'/hour H=20m P=38kw N=2 units
Q=290 m¥hour H=20m P=38kw N1 unit
Replacement |
5) Chlorination Dosing System
Replacement of Chlorination Dosing System (Chlotinator, Injector, Dosing
* Pipeline)
6) Electrical Equipment.
. Replacenient of Pane! and Cable for the Water Treatment Facilities

2.6.3 Urgench Water Treatment Plant

Design drawing of pioposed rehabilitation works for Urgench WTP is shown in Fig.
2.14.

(1) Product Capacity
Q=50,000 m*/day

(2) Supply Capacity
1 Q=45,000 m*/day

Ten percent (10%) of the produced water is planned for maintenance purpose and the
rest (90%) of the waler is planncd for supply water. '

(3) Rehabilitation

1) Intake Puinp ;o
Q=5,000 m*fhour H=32m P=320kw N=2 units
Q=2,000 m*hour H=22m P=160kw N=1 unit
Q=1,360 m*hour H=21m P=55kw N=1unit -
Replacement

2) Sedimentation Basin
N=6 unils
No Rehabititation

3) Lift Pump for Filter
Q=2,000 m*hour H=22m ‘P=160kw N=1unit
Q=5,000 n¥'/hour . H=32m P=320kw N=2 units
Replacement

4) Filter
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Q = 8,300 m*/day/unit W=6.3 m L=6.8 n A=42.5'm? V=195 m/ddy N=6 units
Replacement of Undcr Collection Pipe, Gravel, Sand and Valves |
5) Backwashing Pumip for Filter '
Q=1,000 m'mour H=27m P=110kw N=3 units
Replacement ' |
6) Lift Pump for Rescrvoir S o
Q=2,000 */hour H=22m P=160kw N=2-units
Q=2,100 m’/hour - H=27 ni - P=160 kw N=1 unit’ :
" Replacement - '
7 Reservoir
C=6,000 m' N=| unit
No Rehabilitation
8) Distribution Pump _
Q=2,500 m*hour H=45m P=400kw N=1 unit
Q=1,250 w/hour H=54m P=250kw N=4 units
Q=2,500 m*/hour H=62m P=500kw N=1 unit
chlaccmenl
9) Chemical Dosing System _
Replacement of Chemical Dosing System (Dosing Pump, Dosing Pipeline) @j
10) Chiorination Dasing System
Replacement of Chlorination Dosing System  (Chlorinator, Injector, Dosing
Pipeline)
11) Blectrical Equipment
‘Replacement of Panel and Cable for the Water Treatment Facilities

: 12} Laboratory

2.6.4

* Supplement of Device for Water Quality Analysis
Chalish Water Treatment Plant

D;$ig:1 drawing of proposed rehabilitation works for Chalish Wells'is shown in Fig.
2.15. R ' ' %%
(l).Supply_' Capacity

Q=11,000 m*/day

(2) Rehabilitation

1) Well
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'Z=40t0'50m  N=26 wells
Cleaning -
2) Pumyp for Well
Q=50 m*hour H=85m P=25kw N=4 units
Q=40m’fhour H=110m P=25kw N=3 uvnits

@ ' Q=100 m¥hour H=100m ' P=45kw N=1 unit
Q=63 m*hour: H=100m P=25kw N=2 units
Replacement of 13 Pumnps

3) Reservoir
C=500 m* W=10m L‘-:l2 m Z=4m N=2 units
No Rehabilitation -

4) Distribution Pumnp _ .
- Q=900 m’fhour H=60m P=250kw  N=3 units
Q=400 m¥hour H=50 1 P=90kw N=1 unit
Replacement

5) Chlorination Dosiﬁg System
Replécenﬁnt of Chlorination Dosing System (Chlorinator, Injector, Dosing
Pipeline) '

@ 6) Electrical Equipment

Replacement of Panel and Cable for the Water Treatment Facilitics

2.6.5 Distribution Facllities

‘(1) Planned Extension .and R_epléc'ement of DistribullonNehvofk

The length of the planned pipes to be installed ncwly and to m replaced by 2010 for thc S

feasibility study is extracted from the Basic Plan. All planned pipes to be replaced by
- 2010 are installed for the prevention of leakage, whose ratio is planned as 15 % in 2010.
Planned pipes to be installed newly by 2000 in the Basic Plan are instalied up to 2010 as
shown in table 2.9. By 2010, a tota! length of 348.4 km of pipelines will be installed in
Karakalpakstan and 241.8 km will be instalied in Khorezm. -
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Table 2,9 Planned Length of Extension and Replacement of
Disteibution Network by 2010

{unit: km)
Karakalpekstan Khorezin

Year Replaced and New Pipes : ReplacedandNew_ Pipes

Replaced . | Expansion | - total Replaced | Expansion total '
1998 | 176 92 | 268} 131 | 55| 186
1999 17.6 92 26.8 i3.1° 55 F 186
2000 17.6 9.2 26.8 13.1. 55 18.6 .
2001 17.6 9.2 26.8 13.1 55 186
2002 17.6 9.2 268 13.1 5.5 18.6 -
2003 1.6 9.2 26.8 13.1 5.5 18.6
2004 17.6 9.2 26.8 13.1 55 18.6
2005 176 9.2 26.8 13.1 5.5 18.6
2006 17.6 92 26.8 13.1 - 5.5 18.6
2007 1.6 9.2 268 13 5.5 18.6
2008 17.6 92 26.8 13.1 5.5 186
2009 17.6 92 26.8 13.1 55 186
2010 17.6 - 92 . 26.8 - 1311 5.5 18.6
total 2288 119.6 343 4 170.3 715 241.8

(2) Pipe Leng(h by Pipe Size

# The existing distribution of pipe sizes in each arca is as follows; -

H

Table 2.10 Percentage of distribution pipes by diameter in 1995

{unit ; %)
ﬂ)iamgtclr : 50 - 100 mm 150 - 250 mm 300 - 400 mm < SOO mm
Karakalpakstan - 34 31 32 3
Khorezm 36 37 17 10

Source : the World Bank report

Using the above figures for total length and the' distribution, the pipe lengths by
‘diameter are decided for the present project.

@

{3) Pipe Material

Ductile iron pipe with cement mottar lining and tar epoxy coating is used as the pipe
material for preventing of corrosion dug to underground water, '
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| - (4) Valve

Air-valves and wash-out valves are installed at high p’oi.nts and at appropriate points
respeclively for washing pipelines.

2.0.6 Water Meters

(1) ‘Planned Installation of Water Meters

In the Basic Plan., water melers are to be installed for only the first group consumers

- using public funds. Two types of consumers - the al'rcady - served households (existing

éonsume_rs) without water nieters and the newcomers to the water s’ujaply system in

future, have been taken into account for the installation of water meters. The number of
planined water meters by type to be installed by 2010 for the Feasibility study is shown

in table 2. 11, From the Basic Plan, all water meters for existing customers are planned |
1o install by 2010. Water melers for new comers by 2000 in the Basic Plan are planned

to install by 2010.

Table 2.11 Number of Planned Water Meters to be Instalied by 2010

Karakalpakstan : ' Khorezm
Year Existing | New comers total - Existing | New comers total
| customers customers - |
1998 7,250 | 4,670 8,920 4030 | es0 | 4690
1999 7,250 1670 | 8920 4,030 . (660 | 4,690
2000 7,250 1,670 8520 | 4,030 660 | ¢ 4690
2001 | 7,250 1,670 | 8920 | 4030 660 | 4,69
2002 7,250 1,670 8,920 4,030 | 660 4,690
2003 7,250 1,670 8920 | 4030 660 4,690 |
2004 7,250 1,670 8,920 14,030 660 4,690
2005 | - 7,250 1,670 | 8520 4,030 660 | - 4,690
2006 | 7,250 1,670 8920 | 4,030 660 | 4,690
2007 7,250 1670 | 8520 4,030 660 | 4,690
2008 | 7,250 1,670 | 8920 | 400 660 | 4,690
000 | 725 1,670 8,920 4,030 660 4,690
2010 | 7,250 1,670 | 892 | 4030 660 | 4,690
' fotal 94,250 21,710 | 115960 52,350 8,580 60,970 -
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_(2) Diameter of Water Meters

Diameter of the service pipes co'nﬁ'ei:ﬁng residences is 15 mm or 20 mm. So water
meters of the above diameters are to be installed.

(3) Installation. Method for Waler M_et'eré

A major problem in installation of water meters, is that watér méters readily freeze in
winter due to the very cold weather. Freeze-resistant water meter must be installed.
'Ilowcvc'r‘, the cost of preventing freezing, preliminary estimated by Vodokanal Nukus
and by JICA Study Tear, is so high that residents cannot afford to install it at their own
expense. Especially, installation of freeze-resistant box ciilvert underground is costly.

The cost of the installation is épproximatcly_ 10 times the annual water tariff of the

consumer. The best solution for this problem is to install water ineter inside individual
houses. ' | |

'Ap'pr:oxima{ely 75 % of the consumers, however, are supplied water by stand pipés and

yard taps outside in Karakalpakstan presently. In contrast, similar consumers in
Khorezm amount to 1S % only. Therefore the JICA Study Team has proposes that
installation of waler meter and replacement of standpipe and yard taps to inside taps be
implemented at the same time, especially in Karakalpakstan. This will reduce ‘costs for

- preventing freezing and also enable consuines to use water conveniently.

 Summary of Proposed Water Supply System

Outline of the proposed water supply system and'gthé major proposed fhciliiics arc
summarized in Fig. 2.16.
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'CHAPTER 3 SYSTEM OPERATION AND MAINTENANCE
‘3.1 - TIntroduction

Until now, the water supply systems of Karakalpakstan and Khorezm have becn
developed centered arcund the Tuyamuyun inter- reg;onal water supply systems for the
wo regions. Moreover. the development plan of the water supply systems of the two
regions based on the Basic Plan of this report are also centered arcund the T‘uyamuyun
systems. It the Basic Plan, the Tuyanwyun systems use the Kaparas reservoir as the

major source of water, and each system comprises water supply facilities such as the
Tuyamuyun water treatrent plant, transmission pipelines, and transmission pumping
stations. The two areas also have water supply facilities of the regional water supply
systems '(Vodokana] and Agro-Vodokanal) receiving water from the Tuyamuyun
system, such as water treatment plants and distribution networks. -

Presently, the daily operation and maintenance of the facilities has almost no problems
except for the problems like a shortage @)f chemicals for the waler treatment plants.
Consequently, daily operation and maintenance of each facility is not covered in detail
in this chapter. The focus of attention in this chapter will be on the points listed below,
which will be important and necessary when the water supply plan is implemented
based on the Basic Plan. -

1) Integrated operatwn of water resources of the 'l‘uyamuyun hydro-unit mcludmg |
Kaparas reservoir
2) Intcgrated opcratlon of water supply systems of *I‘uyamuyun and Vodokanal
- systems ' ‘ P .
3) Response in an emergency of the water supply systemi
4) leakage control measures

3.2  Integrated Operation of Water Resources

3.2.1 Related Plans

When the Basic Plan is implemented, the operation plan of the Kaparas reservoir must
be seriously considered. An efficient operation plan is neccssary that enables the
required domestic water demand quantity to be stored in the Kaparas reservoir from the
- Amu Darya tiver during the season when the quality of water in the Amu Darya river is
satisfactory. "'l"he'poin'ts mentioncd below should be considered when framing the
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operation plan. The plans related to the Kapacas reservoir operation plan and their .
‘relationships are shown in Fig. 3.1.

1) Coordination between related plans such as water supply plans, irrigation water
plans and hydrautic power generation plans :

2) Integrated operation plan of water source for the Tuyamuyun hydro system
- including the Kaparas reservoir _

3) Collection of water quality and watet quantity data of thc Amu Darya river,
analysis of the dita and predictions of water quality and quanitity

3.2 ' S U
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3.2.2 Establishment of Coordluating/Implementing Organizatlons

- Many related organizations are concertied with the opefation of the Kaparas reservoir.
For example, Ministry of Melioration & Water Managenicnt (MM & WM) deals with
water allocation and issues of the Amu Darya river basin including the Kaparas
reservoir. Also !he Inter- State Water Basm Department for Amu Darya River
(IWBDAR) coordmates wnh the othcr countrics concerned. SCNP dcals with’ water | @
quality monitoring and water pollution contro}l of the Amu Darya river by constructing
and operating the Right Bank Collector Drain, éte. 'l‘uyamuyun Hydro System deals
with management and operation of the whole mymnuyun reservoir syslém. MPU must
be responsible for the managerent of the intake control gate of the Képaras reservoir.

Plans and data related to the operation of Kaparas reservoir and related org'ahiz.alions
are listed in Table 3.1 accordmg to the dala collected by the JICA Study Team (for
details please refer to the Basic Plan in Chapter 6).  As seen in this table, the number of
organizations relited to operation and management of the Kaparas reservoir is quite
large. 'To check the consistency of the plans of the various organizations, and to frame
a rational and efficient water source operation plan, a new coordinating organization
nceds to be established. In addition, an organization that will actually implement the
managenment and operation plan for the Kaparas reservoir must be established.
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Table 3.1 “Plan and Data Organizations Assoclated with Management and
Operation of Water Sources

Plans, data, inforntation ' Related organizations

1. - Vodokanal Water supply system Vodokanal, Agro-Vodokanal
- Water deimand plan |(Repubtic of Karakalpakstan)
) _ - Treatment watet plan Vodokanal, Agro-Vodokanal
@ : Water reccivin B, plan : (Khore?.m Province)
2. Tuyamuyun watcr supply system Depatimient for Opcration and Maintenance of
Water transmission plan . . C Tuyaimiyun-Nukus Inter-Regional water pipeline
. Trealed water plan ' _ WDc'pa.'nnient for Operation and Maintenance of
Intake water plan Tuyamuyun-Urgench Inter-Regional water pipeline

Republican Production Amalgamation for Operation and
Development of Régional Water Pipelines of the MPU ofj
the Republic of Uzbekistan

3. Kaparas reservoir waler storage plan- - New coordinaling organization must be eslabl;shed
consisting of sepresentatives of the Ministiy of
Melioration and Water Management of the Republic of
Uzbcekistan, Departinent for Operation of the Tuyamuyun
Hydro-system, Republican Production Amalgamation for
Operation and Development of Regional Water Pipclines
of the MPU of the Republic of Uzbekistan

4. Tuyamuyun Hydro-system opetation plan " [Department for Operation of the Tuyamuyun Hydro-

' system of the Ministry of Melioration and Water
Management of the ROU and Ministry of Energy of the
|ROU

5. Tuyamuyun hydraulic power plan | Ministry of Melioration and Water Managenienl and -
' Ministry of Energy of the ROU, Depastment fot
Operation of the Tuyamuyun Hydro-system

6. Trrigation Water Plan : Deparlment for Operation of Irrigation Systems of ‘lhe
Ministry or Metioration and Water Managcmem of thc
Republic of Uzbekistan, Ministry of Melidration and
Water Management of the Republic of Karaka]paksnn,
Department for Water Management of the Khorezm

: . Province .
7. Amu Darya river waler quantity and quantily International Water Basin Department of Amu Darya -
predictions River, MM&WM SANIIRE SCNP, GosSIAK, Vodgeo,
: |Department for Hydrometeorology '
8. ~Other related plans : |Olher related organizations

3.2.3 Monitoring and Predicting Amu Darya River Water Quality/Quantity

Water quality and water quantity models for the Amu Darya river including the
- Tuyamuyun Hydro-systein should be formed and the quality and quantity of the Amu
3 Da.rya river bed teservoir correctly prcdicted beforehand so that the opcration plan for
Kaparas reservoir can be framed by the coordinating or implementing organization
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3.3

3.3.1

established as mentioned above. Examples of dala necessary for such predictions are
given below. :

" a) Weather data (snowfall, rainfall, ete.)
b) Aiu Darya river upstream water storage plan
¢) Nhrigation water plan
) Collector drainage condition _ _
-¢} Amu Darya rivet waler quality ang water quantlly
) Tuyamuyun llydro system waler quahty and water quanuly

In addilion o the predictions madé by lhé models, the q‘ualily- and quantity of water of

Anmiu Darya river should be monitored by continuous measurements at fixed locations
in the Am Darya river, or by collecting data from the data momtormg organizations. A
flexible response is nceessary even for unpredictable conditions.

| I'nl'egrate:d Operation of the Water Supply System

Establishment of a Joint Management Organization

When water can be stored in the Kaparas resérvoir according to the plan by the
cootdinating organization mentioned above, or even if it cannot be stored as planned,
water shoutd be utilized efficiently among the various water supply systems and water
supply facilitics. |

Untit the Kaparas reservoir starts the operalion, the T-Nukus and' the T-Urgench

‘systems will be operated and managed independently, but after the start of utitization of

the Kaparas reservoir, the two Tuyamuyun systems will share the Kaparas resesvoir
and the Kaparas intake pumping station. ‘Consequently, these facilities need to be
joinily managed by the two Fuyamuyun systems. Therefore, a special organization for
carrying out thc overall management of the water supply systems in the two areas and
for jointly managmg these facilities will become necessary.

"This joint management organization should be established under the RPADORWP
which ‘is rcsponsrble for all inter-regional water supply systems in’ the country
including T-Nukus and T-Urgench. - Their office should be set up around ' the
Tuyamuyun Hydro System to manage'watcr supply systems of both areas effectively
and comprchensively. In addilion, ] communication network - atnong T-Nukus, T-
Urgench, RPADORWP, and other related orgamzatlon should be estabhshcd The
roles of |hxs specml orgamzauon are given below.
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3-3.2

| a) Managenient of the entire water supply systemi from the water source to the

diStribution"('l_‘uyanmyun system, Vodokanals and Agro-Vodokanat)

b) Study of water supply conditions, collection and analys'is of data

¢) Collection of water supply plans of each water supply system and area, analysis
of these plans and coordination

©) Development of water supply technology for these areas

f) Coordination r_wilh related plans (irrigation water plan, hydraulic power
generation plan) _

g) Creating pro'pnsa_ls for c_fﬁ_cien_t.- rational and comprehensive utilization of waler

h) Response to an eniergency in the water supply system

Response to an Emergency in the Water Supply System

The Tuyamuyun-Nukus inter-regional water supply system (T-N I-R WSS) comprises
the Kaparas reservoir as the water source, and all water transmission systems up lo
approximately 450 km to the notth of the Tuyamuyun-Nukus water {reatment plant (T-
N WTP). Similarly, the T-Usgench-I-R WSS comprises the Kaparas reservoir as the
water source, and transinission systems up to approxitnately 200 km to the north of the
T-Urgench WTP. If the Tuyamuyun system: consisting of one water treatment plan and
a singular number of water transmission pipeline has an accident, and the intake water,
treated water or transmitted water is stopped, the cntire system will be subjecté'd. o a
major loss. Particularly, the loss will be more severe as the accident occurs nearer to
the upstream part of the system. Appropriate measures are néccssary to ;ire‘venl

- accidents and to iminimize losses in the event of an accident.

" Generally, accidents can be prevented by routine operation and maintenance therefore,

operation and maintenance should always be carried out appropriately. Additionally, an
emergency response system, including a backup system in the cvent of an enicrgency
should be established. The measures given below may be considered. The necessary
measures should be implemented sequentiatly considering the financial condition and
the management level of the Tuyamuyun system. Judging from the water sﬁtp})ly
conditions in the study arca, the provision of a_backup system in an cmergency‘by
expansion of (he capacity of the facilities, which will incur a large a&dilional cost; is

“very difficult. It is more realistic to wlilize existing facilities efficiently and prepare a
“manual in an emergency for responding promptly and appropriately to minimize losses.
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3.4

EXR

1) Provision of water supply facilitics and equipment
a) Insla]lalxon of multiple power supply systems or lndcpendent powcr
generating equipment
| b) Installation of a bypass line connecting the inflow pipe to the water
treatment plant and the water transmission pump -
¢) Expansion of the water reservoir
d) ‘Dual ttansmission lines -

2) Provision of a backup systcm for the fac:hly '

&) Provision of a backup systam from the intake puinp stauon in the existing
Tuyaniuyun system to prepare for an accident to the Kapatas reservoir and
the Kapa'ras intake pumping station ' _

b) Ensuring: that a backup system from local watér treatment plants is alivays
available for use in the evemt of an accident to single long-distance
transmission pipelings ' .

¢) Local water treatment plants should not be completely abolished after the
expansion of Tuyamuyun water treatment plants has bc'en-éompletcd. The
treatment plants should be operated all the time even if it supplies a small
quantity of water.

- d) Ensuring that a backup system from the Urgench'Transgaé WSS is available
¢) Ensuring thal important spare parts and chemicals are available all the time.

"3} Information Control
a) Grasp details of the damage quickly -
: b) Prcpare an cinergency response manual and adopt prompt and appropnatc
' measures
¢) Sct up a communication system that operates dtiring' an emergency
d) Shut off distribution water from reservoirs and use the water stored in the
reservoirs effectively untit transmission of water from Tuyamuyun system
starts.

Leakage Control Measures

Target of Leakage Control

‘In the Basic Plan in this report, the current leakage ra_iié was estimated as 30% in the

survey of Nukus by the JICA Study Team. However, according to Vodokanal, the

leakage ratio varics depending on the regions or cilies. For instance, the ratio in some .

city oxceeds 50% or 60%, which is very serious. Such a high quantily of leakage
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means a wastage of money and precious water resources. To inceease accounted for
water and to use limited water resources effectively, leakage control measures  are
‘essential. ' '

In the Basic Plan, Leakage ratio is to be brought down to 23 % in 2002, the target
year of the feasibility study, and 15 % in 2010.

&
N

To achieve this targctg:, it is necessary that Vodokanal takes more effective leakage
control measures in addition 1o the existing measures as follows.

a) pressure control in the distribution network
- b) repairs of reported visible léakage on the ground only

Although such mcasures are adopted, these alone are inadequate and not very effective
because of the lack of spare paits, and machines and equipment for carrying out repair.

3.4.2 Leakage Control Measures

¢} Outline of Leakage Control Measures

In general, leakage control measures can be divided as below, Details are shown in -
table 3.2. o

1) Preparatory works

2) Leakage repairs
3) Preventive measures
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Table 3.2 Leakage Control Meastire

Category - ' " Jem

Arrangement of financial resources and organization

Preparatory works Procurement of pipes, valves, cquipment & machinery for repair -

Steengthening leakage repair and training team staff
Rescarch and development (R &D)
1) method of reducing leakage (lining, materials, fittings)
. 2) equipment and machinéry for repair
3) method of detecting leakage,
4) detection of buried pipes
* §) effective repair methods

Above-ground leakage repairs

Leakage repairs Underground leakage repairs

1} detection of I_cakége volume

2) discovery of leakage location

3) repair

4) moniloting and evaluation for effectiveness of répairs

Preventive works Replacement of aged pipes including changes in pipe materials

Improvement in pipes
1) anti-corrosion lining
2) cleaning %
3) reinforcement :

Control of water distribution pressure
1) Division into distribution block
2} Installation of pressure-reducing valves.

Distribution neiwork patroliing -

@) Léakagé Repairs

In this section, practical leakage repairs, to be adopted as urgent measures for
improving the existing leakage conditions, are discussed.

- Leaks are of two kinds-visible on the ground leaks and invisible undérground leaks.
Leakage control measures should start with the former. Measures for the former can be

- started casily and will be very effective, especially during the initial stages. The %@
measures for above-ground leakage control consist of pa{rolliﬁg, leakage detection,
repair and recordin g leakage repairs.,

Simultancously, -preparation should be started for underground leakage control.  As

illustrated in Figuse 3.2, preparations should be systematic, 'Each "leakage district”
should be “completely isolated hydraulically”. The supply of water to the district is -

3-10 ' FfS



allowed through a single feed pipe, on which a flow meter and préssurc gauge are
insialled. Minimum night flow (MNF) observed by mc‘_asilring water flow in the
district for 24 hours will show the amiount of leakage. If the leakage voluine is large,
the exact location of leaks in the leakage district should be confirmed during night time
by mcans of sounding rods and electronic leak detectors after the exact alignment of
pipes is traced by the electronic pipeline detector, as well as from the records.  Also,

~ after leakage repair, MNF should be measured to confirm that leakage drops below the

allowable level. Leakage detection and leakage repairs should be continued until
observed MNFs arc within (he allowable range.

Leak*agc contro} should be en fofccd in with districts where leakage is high. Area-wise

~ analysis of léakage level by measurements of minimum night flow is necessary,

although this will take a considerable amount of time.  As an alternalive, high-leakage
areas can be identified empirically, based on experience and prior information, both
formal and informal. Such high leakage generally occurs in areas with 1) aged pipes,
2) long, small service pipes, 3) high pressures, 4) high saline ground water with high
water level,

Prior to these measures, preliminary training should be given to the staff of the leakage
repaic team. o
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Fi:g.3..2 Procedure for Leakage Repair

Preparation of pipe drawings and reoords

}

Establishment of ‘TLeakage District”

|

Checking of pipesivalves on the pipe drawings for
isolation of the district. '

|

, !n\;cslig'ation of botndary valves for isolation

|

Repair/replacement of fault valves or instaltation of
- new valves, if necessary

Installation of flow meter and pressure gaugé

Y

Measuvrement of leakage flow
(minimum night flow)

—— Preparation of drawings

I-—— Preparation on siic

7
¥

Detection of leaking points

Y

Recond of Ic-akiﬁg poinlé

i

‘ Measurenent of leakage flow

y

Evaluation of leakage quantity

if acceptable

N
4

e Leakage detection and repair

¥

Fnd
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CHAPTER 4 INSTITUTIONAL AND MANAGEMENT"

IMPROVEMENTS AND REFORMS
4.1 In'lr_oductlon

The global trcnds in water supply pohcu:s, inslitution and systems, the basic

prmcnplesl(:ntena for service dchvery in the walter. supply sector, the goals and
objectives, history, dcvelopment ahd current situation of the water supply sector in the
ROU are briefly discussed in Chapter 6 in Part One of this Main seport. The issues,
prospects, necessary improvements and refornis pertaining to the water supply sector
in ROU are discussed in this: chapter giving emphasis to the goals and targets to be
achieved through the priority projects under this feasibility study.

_Critéria of - Institutional and

4.2 Project

' Manag;cmént Improvements

Basic . for Consideration

'The institutional and management improvements and reforms suggested and
secommended in this chapter are based on the Project criteria discussed in the
preceding chapters. The basic Project items in the Feasibitity Study for High Priority
Projects are summarized below.

Project Item

Déscription

1. Water Source

Shifting of main water source from
water inlakes on Amudarya River to
Kaparas Reservoir

a) Completion of intake facilities at Kaparas Resetvoir
b) Construction of Conlro! Building and Housing for Staff
¢) Installation of Elecirical and Water Quality Monitosing Equipnient

2. Waler Supply System

Completion of Tuyamuyun-Usrgench
and Tuyamuyun-Nukus Regional
Water Supply Systems which are
now under construction.

a) Consteuction/completion of Raw Water Pipelines from Kapaas
Reservoir to Lhe water trealment plants

b) Improvements and expansion of Treatment facilities through
Construction/teconstruction, instatlation/furnishing of equipment

¢) Construction of Transmission Facilities and installation of
- equipment

d) Construction/expansion of Water Distribution Centers

Improvements to Nukus City Water
Treatment Plant and Urgench Water
Trealment Plant .

) Constwcuon and re-equipment of facilities to upgfade treatment
| process
b} lstaltation of Electrical and Water Quality l.aboratory F.quapment

‘ Rehabshtaglon of Chlm'qm Water
Treatment Plant and Chalish Water
: Tréatment Plant

a) Rehablmahon of outdated wells
b) Replacement of machinery and ¢lectrical equipment

Laying of Distribution Pipcline
Networks

‘a) Replacement of outdated and laying of rew distribution pipelines

‘ lnsiallauon of Water Melers

1 a) Instaltation of Water Meters in the six cities'
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4.3

4.3.1

General and Speeific Areas Reguiring Institutional Strengthening

In the present Feasibility Study emphasis is given to 1) the improvement of the quality
of water that will be supplied to the six cities and 2) the inslitutional and management

improvements required for efficient operation of waterworks in the Study Area.

Institutional and management lmprovements and/or reforms are consmlered necessary -
for the following purposes and reasos.

_ A)General Improvements and Rct‘orms To cnsure sniooth and early achxevement

“of the ovcrall goals and taigéts sct ‘up by thc Governmeni in the water supply

sector through réform imeasures such as administrative deccntralization and
structural reorganization ete. These inchude nnprovements ‘and/or reforms
required for efficient operallon and management of the waterworks in the Study
Area ained at better service delivery. -

B)Specific Improvements and Reforms: To enstire - smooth and efﬁctent
achievement of all goals and targets proposed in the priority projects under the
feasibility study. o

General Improvements and Reforms

Giving emphasis to the Study Area, issues, prospects and some suggestions for
improvements and reforms that are considered necessary in general in the water supply
sector pertaining to a) the water sector policy planning and nianagement, b) national
infrastructure and water _resources. ¢) locat production and distribution infeastructure
and customer services, d) sector support from central and regional administration, )
management of :waterworks at regional and local level, and f) orgammtlon etc , are

discussed in the following sections.

Specific Improvements and Reforms

The issues considered to be closely related to smooth and efficient imptemerttation and

' long ferm sustainability of the priority projects include; a) management of _qttality of

water tesources, b) management of infakes for public water supply, ¢} maintenance

" and management of treatment facilities, d) water metering for all consumer
categories, ¢) reduction of non-¢ssential water use, ) human resources development

and training g} application of appropnate managemem techmqucs, h) water: qua]:ty

" monitoring and i) institutional siréngthening of waterworks. These are discussed

below along with suggested improvements and reforms. As s'ome"of the suggesti011s
or recommiendalions “can not be 1mplemented for the time being due to prevallmg

ﬁnancml constraints and orgamzattonal difficulties such as lack of competent staff with -
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4.4

experience in- working under markel economy conditions, priorities should be
established for: gradual iniplementation taking into’ consideration of the regional and

institutional characteristics.

Issues, Prospecis, Necessary Improvements/Reforms and Their

Importaince

1) Watér Suﬁply P'ollcy and Systems -

(a) Pelicy and Slrategy Management in Water Sector

Responsibility for water policy is shared among a few agencies rcsponmblc for the

sub-sectofs, but these are coordinated through the Cabinet of Ministers of the ROU

which has t'he'powcr_ to detérmine major trends of national water policy for the use and

protection of water resources, and accept country-wide state fraineworks for waler

economics.

* Lffective mechanisms are important to ensure that all sub-sectors and agencies can
provide appropriate input and influénce over water policy,

* Strengthened water policy analysis and development capability are needed (o enable
* promulgating of comprehensive and long-terin national water policy.

{b) ‘Legislation and Regulation Development

- With shifting to the market economy policy, a number of legislative changes have bccn
~introduced to 1mplement the policy changes. '

* These need 10 be supported by effective 1mplementauon and change management :
plans. Necessary legis!auve improvements may need to be consndcred pamcula:ly at
 the initial stages to check whether proposed changes takc place ef fccuvely

{c}) Donor Coordination and Management
Enhanced assistance from external support agencies is anticipated in the water supply
sector. With a view to ulilize such assistance effectively and efficiently, it is important

‘for the Government of ROU not only to identify, delineate and prioritize the areas and
‘'scepe of cooperation by the donors, but also to identify an enlity or set up a unit
(involving ministrics and commitiees responsible for foreign resources & relations,

national & economic planning and water supply sector), at central level which shall be
accountable to interface, negotiate and coordinate wilh the donors and among the
agencies responsible for the sector in managing donor involveient.
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(d) Subsldlzation
 The government has given highest pnomy o drmkmg water suppiy ensuring
accessibitity of all citizens to safe drmkmg water which should be available at
affordable price. At the same lime, in the Study Area and elsewhere in the country,
enormous production and delivery cost is incurred in distributitig the water treated to
drinking quality standards to a large population who receive them at a fraction of the
“cost. The VodoKanals which are sequited to manage as self supporting eiiterrises, -
charge low tariff from the Ist group: of consumers and ‘compeénsate for this by |
charginé higher tariff from the other groups. Too low tariffs are cownterproductive in
waler conservation efforts and moreover are 166 much a burden on the VodoKanal and
- on the other consumers who are forced to pay higher charges. : ' |
* The water fariff for the 1st group of consumiers need to be increased appropriately.
* The state nced to provide subsidies exclusively for individuals in lowest income
groups until such time they become economically sound and afford to pay full
charges of water received. The system for subsidies need to be devised taking into
consideration of the overall and gradual changes that may require to the présent
social protection system under the market eéonomy conditions. |

(¢) Separate System for Drinking Water Supply

In the Study Area, a large volume of treated drinking water is irrationally used by the

households for gardening and irrigation. Although there had been a separate system of

irrigation canals in the past, it is mostly defunct due to Sllperannllation or damage.

* Bxisting water supply policy need to be implemented so that treated drinking water
and gardemng water are distributed to the urban population through two separale
systems.”

In remole areas like Muinak yet to be connected to the TWSS, the water that is
supplied hardly satisfies the quality standards. Yet, the scarce, treated (chlorinated)
waler is inevitably used in large quantilies for gardening. Socioeconomic conditions
are pathetic and quality drinking water is an urgent requisite to the residents.

* Policy considerations and intermediate measures are needed for dehvermg drinking
waler that meels the standards (treated groundwater or desalinated water) as bottled
waler or in bowsers, until such time the TWSS water becomes avallable to this area
in the future. '

(f) Water Quality Standards

Uzbekistan has its own Gost Standards for water quahly (e.g.Gost 2761-84,2874- 82)
of drinking and service water supply. The State Comittee for Stanadards and the State
Conmittee for Construction alongwith ' the MOII are sesponsible for forinulation,
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‘revision and implementation - water supply slandards and their control. These
-aijthoritiés. rccognizing “the need to revise watcr quality standards taking into
consideration of the changing environmental conditions and development needs in the
country, have taken the initiative to revise the standards.

* Besides the present members of the existing conunittee responsible for revision of
| standards, all other parties whose pariicipation, advice and suggestions etc. become
useful and desirable in this. task, need to be identified carly and set up suitable
subcommittees etc. for necessary consultation and deliberation,

2) National Infrastructire aind Water Resources

{a} Development of Water Resources
The scarce water resources in ROU are limited mainly to the surface water from Ama
Darya and Sir Daryarivers and groundwater.
* Regardless of the water source, central governnient, 'reprcsént_cd by the MWM&M,
~ the SCGM and the SCNP. must retain the ability to regulate, plan, control and
protect the national waler resources, and therefore shall be responsible for the direct
cost of these functions. The ability to finance, manage and develop the resources
should be at the national level. '

(b) Planning, Development and Construction
In the FSU, these functions were handled centrally in Moscow. Some major national
infrastructure development projects currently implemented are the result of master
plans dev'clopéd' then. While planning funclions for national in_frasm.lcturc= and ;
resources are consolidated into one entity/authorily which has control oﬂ{er the 'SL;b-_
‘sectors and agencics, several cenlral agencies are now' responsible ifo’_r the other
functions. : ' ' |
* Clear accountabi'lily' need 1o be continuedly maintained for construction of national
infrasteucture as against construction of infeastructure for local water and sewerage
service delivery. - '

(¢) Operations, ‘Maintenance and Management _

These functions related to inter-regional infrastiuctures ' that are common {6 two oOr
- more administrative territories are the responsibility of the central goverament, A
 production amalgamationt (RPADORWP) is set up under the MPU of the ROU to
manage -and - coordinate development and operation of regional water pipelines
- (including Tuyamuyun/Nukus *and Tuyamuyun/Urgench inter-regional’ pipelines
which are now in operation but not to the full capacity).
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* Bven after construction of the TWSS is completed, it would be desirable to retain

the responsibilities of the respective depatiments for operation and maintcnancc of -

the two mtcr-rcgtonal pipelines inanaged at national level.
3) Local Distribution Infrastruciure and Customer Service

(a) Platining, Development and Construction

‘Some Provincial VodoKanals siiil depend targely on the center for advice on planning,

design and development functions. Their construction activities are now limited to

rouline construction, minor rehabilitation works. '

# VodoKanals practically do not have in-house capahlhty for long term plannlng as
these arc not given the power to handle infrastructure planing: Such powers may be
‘given when they prove (o be self-sufficient in management

* Clear accountability need to be contmuedly maintairied for construction, éxpansion
and rehabilitation of infrastructure for local water and sewerage service delivery in
urban and rural areas. In this context, role and responsibilities of Vodokanals and
Agrovodokanals over waler supply in the rural areas need to be well defined also
considering the fact that their patent ministries are different.

. (b} Corporate Planning

Corporate planning, or systemalic planmng o determme overall long termy busiriess

goals of the enterprise and development of an agenda to achicve those godls, is aimed

to increase institutional autononiy of the enterprise in decision making and to reduce
reliance on the parent minisiry/TCMA f_or' all substantive policy related decisions.

* Planning responsibilities of Proviﬁcial VodoKanals are basicall;i limited at present to

routine and annual pi_anning activities, one reason being the nmi-avéilability of funds

to handle such responsibilities.

* Preparation and execution of a corporate plan is a fundamental step towards the

" delinealing and achieving of corporate management objectives including self-
sustenance.

(¢) Operations, Maintenance and Management .

In this respect, waterworks in thé Study Area are confronted with many problems due
~ 1o lack of funds and material supplics. The lat_tef is pa:tijv due to the supply systeims
and supply depots not being organized ® properly (o suit the conditions after

decentralization. : ,

* Clear accountability nced (0 be mairtained for repair and maintenance, operation and

management of infrastructure for local waler and sewerage service delivery in urban
and rural areas, and for the suppoxt systems for supplies. '
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‘Also please refer to Chapter 3 of this report for dctalls on system operaton and
- maintenance. '

4)  Sector Support

(a) Consultative Role of the MPU of the ROU/RPADORWP

Techiical support by way of advicé on design, issues ori mainichance, training and
manh power development etc., and the managerial support to the Provircial

© VodoKanals come basically from (he MPU of the ROU through the TCMAs (or
. MPU-ROK in Karakalpakstan). '

*+ The VodoKanals, which "are expected to opérate as commercially oriented
enterprises need to be looked at as a “water authonly in itsetf.

Water suppiy in the rural arcas which are dealing with agriculture is now served by the

Agrovodokanal. With the growth of population served, the AgroVodoKanal would - |

*find it difficult to continue serving the gradually urbanizing peripheral rural areas.

There will be an increased trerid towards handing over of water supply responsibilitics
in such areas to the Vodokanals which is also desirable. There is the need for better
coordination beiween those involved with rural and urban water supply.

* For such shifting of responsibilities, consultative role and policy guidance of the
MPU of the ROU are essential, besides coordination at central government level.

* To meet new rcsponsibilities. the VodoKanals are req:uired to continue develop and
strengthen their capacitics to function autonomously in the arcas such as corporate
and operational planning. _ :

Scope of responsibilities of cach depariment of the MPU of the ROU are specnﬁed

However, afler the restructuring of the MPU of the ROU, ‘some of its departmcnts

suffer with the lack of qualified specialists who are able to work undcr the condmons

of market economy.

* The shift in role of the MPU of the ROU from direct management to consultation
and ‘support needs to continue. The MPU of the ROU needs to continue
strengthening its depariments through management improvcmeht so that it can

* deliver the required supporl services efficiently and effectively. "Specially, at the
present stage of transition to market economy, ltrttiﬁing of present staff and/or
employment of - the services of specialists knowledgéable in market economy is
desirable.

~ % The MPU of the ROU needs to provide continued and enhanced assistance to the

- Vodokanals in’ problem solving and facilitating technology and expericnce
exchanges from one territory to another Carrenily such exchange is done through
. $eminars, etc. :
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* The MPU of the ROU, the TCMAS and the MPU-ROK must exariine to detérmine
and implement the necessary additional msl:luhonal development (suchas structural
transformation through ama]gamauon reductionfaddition of dcpartmentsfdmsmns)
and extension of autonomy of the Vodokanals that ne¢ds to be carcied ot taking
regional characteristics of each walerworks in to due consideration.

(b) (,onsumer Relatlois and Servicc Management

The VodoKanals must continue to have the capabihly to assess the water demand _

characteristics in cach consuirier Sector takmg into account of developmeént trénds, the

level of service both in- “quality and quantity, appropnatencss of tariff and impact of

tariff changes on service level and consumer response.

* Capablllty of VodoKanals to conduc_t consumer/iarket needs assessment studics
need to be developed. ' o o

In spite of the govertment instrictions lssued regarding payment for services and

works delivered, still there had been difficulties in bilt collections for water stipplied to

the population. To ensure that Vodokanals recover the water charges from - this group

of consumérs, itis nec‘:essa'ry to render subsidies to the poor strata of the population.

* Consumer managément operations need to be well supported by a strong
enforcement mandate and programs to- ensure compliance with regulations and
“account payment.

5) Management of Waterworks

(a)  General _ _

Yo improve management of the ‘waterworks, lrrespechvc of thc;r status as- inter-
regional, provincial or local level, it is necessary to evolve and develop. their overall
institational capability in improving, developing and applying procedures and
operaling the systems for, budgeting; corporate planning; strategic problem solving;
policy development; actounling and financial analysis; financial management,
management information analyses billing - and collection; "deécentratization and
delegation of funcllons dutics and responsibilities; application of modern management
techniques; - operation “and- maintenance and service delivery; - human resources
development; training, research and development; consuiner ‘education on reduction of
non-essential water Lisc, and telations with external entities and cohs'umers, among
others. '

Waterworks in the Study Area, in their new capacity as self “supported c;iterpriscs,
have to develop new systems and methodologies appropriate to the market’ econoniy
conditions. Although efforts are apparently made by the waterworks administration for
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improved management, some of their plans cannot be implemented right now due to
lack of funds and material resources; technology and trained/qualified staff able to
work under the new conditions of market econory.

To start with, it is important that the managerial staff at all levels become aware of and
be alert to the issues and problems that hinder efficient management, Realizing the

" need for changes, erideavors must be made by themselves to identify and analyze such

issues and problems and to device solutions, as most of the solutions are usually
found t_o be available from among the staff who are involved with the routine activities

- and have gained enough experience through trial and error,

- (b) Ma'nagcment' Structure

Information collected on operational and managenienit aspects through the present
study would not be sufficient to comment fully on the management structure. Any
deficiencies in the management struciure will be well understood by the insiders with
time ‘and experience. Therefore, if the present management structure of the
walerworks is judged to be ineffective or inadequate to achieve the corporate goals, il
must be revised' allowing for increased delegation of authorily and delineation of
functions to emphasize the need 1o provide satisfactory service to customers
{commercial and operation and maintenance aspects) and to pursue financial goals

(increased  aitention on billing, | collection and “accounting aspects).  Specific

opportunities need to be identified to achieve savings lhrou gh i.ntcgraling

adnnmstratwe support functions.

* To cnsure that talent, knowledge and skills are being properly matchcd w:th the job
requirements, increased attention need to be paid on staff assessment and posmon
'quallﬁcauons Staffing practlccs, process: for staffing decisions ‘and 'work force
adjustment policies need to be reviewed 1o achieve optimum work force.

* Retrenchment of redundant staff is a delicate issue and therefore their effective -
redeployment in other sectors/duties need to be considered. In dealing with work
force rationalization, due conisideration need be given to social security regulations
etc., for which advice of the concerned authorities must also be sought. .

* To maximize effective utilization of staff talent and experience, mechanisms need to
be fritroduced to encourage staff participation in management decision making.

(¢) Management Development Program

During the Study it was bften observed that senior management staff (e.g. Direclors,
Chief ljngiheers) inevitably dea]-with even the sundry issues. This may perhaps
indicate a lack of participation by, or insufficient de!egauon of duties to, thé staff in
middle (and lowcr) level management,
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% It is necessary 1o study how lo delegate functions and duties to the staff in lower
-management levels, thereby relieving the top management enabling theni to aitend to
more important matters and crucial issues, '

* While low salaries can not altract skilled/competent staff, it is not easy to Sunply
raisc the salary scales igrioring those in paratlel institutions. There is a need to
‘encourage staff to gam h;ghcr quahficauons and mofivate them with higher rank

‘salafies. :

* A managcment unprovcmem program need to be introduced whiich mvolves grading
of the waler supply and sewerage schemes  and cstablishmg job duues and
designation for each position according to the type and complexity of each scheme,
and assigning stalf to these schemes according to technical/managerial competence,
abilities and disciplines of the employees. To make this program suceessful, support
needs to be provided through scttmg up of promotional Jadders and a’ significant
lraming effort.

* To achieve goals and objectives set up in each schémc. or in respective departmenls,
and in the ofganization as a whole, greater organizational cbopera{ion and teamwork
need to be encouraged by introducing suitable mechanisms and required lraining.
These may include workshops designed for the staff to discuss each one’s mission %
and responsibilities,approach and attitude towards one’s dutlgs, problems faced and
solutions to them ,innovative ideas, and suggestions from colleagues etc.; which
- will help the staff to recognize the collective mission of the grohp that they belong
to. L

S(d) Personal Performance Evaluation System o
- Towards resulls orientation, a well designed performance evaluation system need to be
established by which the managers arc able to observe employee performance based
on performance requirements and agreements, to compare behavior with ‘standards/
norms, and document performance and conduct quarterly/annual - performance
- teviews. This system must link personal objectives and the organizational objectives
and the individuals role in team work. " ' _
* An cvaluation scoring ‘system nced to be eslabhshcd to assess” the employee ' @
:perfonnanoe. based on which the employecs achieving scores above a certain level
could be provided with incentive pay or other benefits while those achieving below
‘a certain standard may be pcnalnaed ¢.g. with dcpnvod annual increases, bonuses
or promotions.
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| “(e) Managemem Training Program- '

Managemcnt shoncommgs are not unigue to waterworks, bm they are typicat of any
organization faced with a major role change. The degrec of inadequacy is perhaps
exacerbated by the fact ihat waterworks managers are mostly enginecrs or technicians.
In gcnefal, engincers tend to be unrecognized as managers perhaps due to their
training’ that makes them somewhat inflexible in understanding organizational and
humian issues, less socially oricnted anid feel less confident in management issues.
Engineets who have received pr'opef management training have shown same positive

 characteristics, in terns of human relations, as management graduates.

* If engincers or technicians are appointed as managers they need to be given
appropriate management training. '

¥ Managcment training and Human Resourccs development must be given high

priority. Partl_cularly the senior management staff be givéen management training
through participation in seminaf-workshops organized by competent training
institutions. Tfainfng progiam must be aimed to develop: a base of management
skills for achieving better results with staff and developing a rcsponsible staff team,
for defining mission and purpose, increased possibilities for risk-taking and taking -
individual responsibility for new initiatives, for communicating with staff, for
presenting the waterworks to the public and to colleagues, for conducling meetings,
and providing feedback to monitor staff. The midtlevel and lower level management
staff must also be given appropriate management training. '

* Employees muisl be viewed as an asset to the organization requiring investment,: In _
other words, the waterworks must spend for continued education, (rammg and skill
upgrading of its staff so that they could offer enhanced and lasting service in Telarn,
A comprehensive strategy for Im_man resouice developmcnt and staff trammg need
to be established. o

* The accountabilily of agencies/training centers rcsponslble for the dcvelopmcnt of
human resource policies and programs related to the sector nced to be clearly
established.

At present, staff are given on:the-job-training as one of the most effective and’ praéliéal
method, while selected staff members are trained at “Uzkommuniukuvzhorii™ training
institute under the MPU of the ROU in Tashkent or its affiliated training centers in the
proviri'ces. Special training courses, seminars, lectures, simulation workshops etc. are
organized by this training institute, but training programs are drastically cut down due
to financial difficulties: and hence the employing of resource personnel. Besides,

- Vodokanats do not have adequate funds to send their staf€ for training at the center.
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* Institutional sirengthening of the training institute, which also ‘prorote research and '

development in water supply ad sanitation sector, ‘and ils other affiliated centers
within the Study Area need (o be promoted for the benefit of concerned waterworks.

{F) ~Incentives to Staff
After the rcslrucmrmg and decentralizallon of functions, the number of staff in some
key departmcms of the MPU of the ROU has been drastically reduced. Spec:ahsls
interviewed complam of not having adequale supporling staff o handle even the
routine work. Salaries fixed by the government at different tithes adjustmg wuh
-~ inflation are not necessarily considered by the employees as sufficient to ﬁght
inflation. Incentives, privileges and opportupities elc., given to the employees in the
public sector are considered by thent as inadequate to motivate them for better
performance at work. - ' ' ' o
* Incentive schemes arc necded to conmpensate the MPU and Vodokanal emmployces
with salaries/privileges commensurable with their duties and: responsibilities, in
comparisoil to those in the private sector. |

(g) Transfer of Technology :
Application of modern management techniques are necessary. In the background of a

sudden and drastic changes in the economic policy in the country, it is encouraging to

note that management staff are not averse to, but welcome new ideas and advanced
techniques. The senior management staff of waterworks, who have made recent
- overseas visits, have brought with them concepts of new methods and technologies.
'Ihcy have already tried to adopt some of the new concepts into their own systems
with reasonable modifications to suit the local conditions.

. Knowledge on modern management techniques need to be promoted through

iransfer of techriology taking the best opportunities of foreign technical assistance
programs.

" {h) 'Billing and Collection _
Introduction of an efficient billing and colléction system is a fundamental key to
improving the financial status of the VodoKanals, Yet, improved billing systems alone
would not ncccs'sarily result in improved COllcotions if the sér_vice‘ provided to the
~ consumers did also not improve. ' | _
* Parallel interventions must take in the areas of semce lmprovcment (e 3 increased
emphasis on rehabilitation, improved water quality, prompt and positive response to

consumer complaints) and consumer selations, 'Atténti_on must also paid to cost

contalnment to lessen the severity of future water tariff increases.
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(i) | ‘Markeling. and Public Relatious

Enhanced corsumer education capability based on water conservation and water usc

policy need to be built up. Conslant contact between the VodoKanal and the

consumers through public relations and public awarcness campaigns is essential to

- achieve propet uriderslan'dihg and cooperation of the consumers with respect to not

~ only the services delivered, but also their lapses, difficulties confronted and the cfforts

. taken by the VodoKanal to solve consutier problems.

* A well orchiestrated public awarcness campaign emphasizing the need to use water
wisely and pay for it could ml!;gatc the trend for negative reactions by consumers
during tariff increase; Enhanced willingness to pay must be developed ini the mind
of the consumer. Some typicat activities suggested under the campaign may include:
TV coverage, documfcntary' films, posters, radio and other media announcements,

schoot level compelitions, awareness and education campaigns, media interviews
“ete. on national and regional water supply issues (c.g.seasonal shortages, poor
“quality of water sources); efforts taken in water treatment, distribution etc.: save-
‘water campaigns; value of waler; explanation on the problems of :VodoKanal and
putting the problems in right perspective than micre propaganda and activities of
VodoKanal.

(J) Public Image of VodoKanals _

As a productive enterprise, public image of VodoKanal is very 1mportam and the value

of good public relations need to be appreciated by VodoKanal staff- at all levels.

Surveys are needed to dctermmc how the pubhc image can be’ cnhanced

* Itis necessary to deSIgn and detiver training courscs on pubhc relallons parllcularly_
to those staff members coming into day-to-day contact with the pubhc

* A Consumer Relations Officer is generally assigned at the VodoKanal who shall be
specifically responsible for dealing with consumer complaints. Introduction of a
complaints monitoring and analysis system would help togalhér basic information -
on the roots and causes of complaints as to why the supply has been stopped or.
why had the cost increased ete. and to expedmously attend to such complamts

| (k) Reduction’ of Non- essential/Non- revenue Water Use

Reduction of non essential water usc is important frem the point of ﬁnancnal so!vency

© of watcrworks., Conneclions to many houscholds, and some institutions and
enterprises are not prov'id:ed with water meters and the amount of water that is actually
consuimed, ‘pilfered, irrationally used of wasted can not be precisely measured. -
}‘xistmg pipeline nelwork in some areas is rather old and the actual volume of leakage

- ¢an only be guesssed. By a rwcnt decree (No. 185) of the Cabinet of MlIliS(erS steps
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are bemg taken to have waler meters mslalled to all consumer connections. As

installation ‘of water meters’ alone can ot help save water the superannuatcd

pipelines/etworks need to be replaced/repaired simullancously to minimize leakage.

Internal pipelines of the dwelings and buildings, including damaged/leaking water taps

.~ also need to be replaced/repaired to reduce leakage: A’ staged programs for the

replacement of outdated distribution pipelines and installation of water neters in the

- six cilies are taken into cohsideratio’n among the priority p’rojﬁcis )

A syslemahc program for reducuon of noh essential water use is necded before long
and it would be des:rablc to set up a specm] unit at the waterworks and ass:gn an

- officer responsible for this subject. :

* Implementation of the proposed programme for installation of -water melers to all
consumer connections need to be prioritized and expedited. For this it is neoessary
to supply the Vodokanals - with the  required water - mefers  through
importfmanufacture for which additional funds are required. While cach Vodokanal
is rcspoilsib!e for installation of water meters within its service arca, nation wide or
territory wise general consensus would be necessary regards to the sharing of the
costs by consumers and the waterworks. It is considered necessary to set up a unit

- within the MPU of the ROU which can exclusively concentrate on these issues and
conduct necessary research and planning into the financial and technical aspects al
‘national level.

* Water nieter installation progeam will be implemented in stages over a long period. A
unit concentrating on the planning and programming: of water meler installation,
snpply and installation, maintenance and repairs need to be identified/set up in the
:Vodokanals. :

- 1 - Fines on Exccss Clalms by Waterworks _

The Provincial Finance Department in Khorezm is authorized to check excess claims
made by public utility agencies from the state or provmcml budgclary organizations for
~ the services provided and to recover such over-claimed monies with surcharges or to
© impose fines when agency -oonsumer agreements indicale overestimated volumies of
- supply. But, there is no fool proof method for fair arbitration under this system as the
actually consumed volimes can not be'correctly estimated when the consumer is not
provided with meters. -

~* Particularly in public institutions, where water is generally hkely lo be wasled in
large volumes by neglect, it is essential to install water meters not only to ensure
collection of appropriate water charges, but also to discourage non-essential use and
wastage. '
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(m1) Management InformatiéwSysiem {MIS):i .

Analyses of performance indicators at regular intervals and communicating their
results' and data are essential in dealing to management problems with timely

- countermeasures. Such data should not become mere statistics, but also be effectively

utilized in policy making and planning ' processes, public awareness etc.  Even at
present, VodoKanals do possess some management information data which are

- = presented in regular or ad-hoc reports. The Director and individual managers of
© respective depariments hdve their own data béanks, but there is no formal system now

existing for exchange and utifization of such information for management purposes.
Vodokanal in Khorézm has recently installed compuiter facilities which are being
gradually and effectively used for information management,
* A reliable and timely MIS need to be introduced as an essential support mechanism
for successful development of capabilities of Vodokanals in corporate planning,
management development, commercially oriented operations, problem solving etc.,
" aimed to achieve through the decéntralization process. A well coordinated MIS
will help not only in giving the corcect perspective of the VodoKanal affairs to all
concerned, but also in countering irrational directives and external pressures.
* The data or the parameters required in the MIS nced to be sorted out in different
levels according to the purpose of their communication/presentation. For easy
- compilation of regular reports, it is desirable to have all relevant data documented in
detail with ready access to them.

(n) Research and Development (R&D) o
R&D in the water seclor is shared among several agencics undcr thc reievant

‘ministrics. : o -
* R&D requirements in the Water supply scctor need to be identified at national ic\{el

and the capability for R&D need to be strengthened by pooling together effectively
the limited resources available. Accountability of R&D in water supply and
sewerage at different adininistrative levels need to be established. The capability of
training institute “Uzkommuniukuvzhorii” and individual waterworks need to be
strengthened for developing new scientific research and dcvelopmemprogramé to
méet current and fulure needs of the waterworks.

- (o) Compu'te.r Assistance for Management and Technical Services
A computerlzed system need to be developed with menu driven modules for case of
‘operation;- ~These modules in the simplest form would include the following arcas.
' Metermg, Billing, Payment and installment plan, Consumer complaints, Technical
" servicé and Managémcﬁt information reports. '
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% Melcr_ing' Module provides for entry of metér teadings, verification and validations
and chetks for feasonableness of information and out put reports of water use above
~ stipulated limits for follow up action. It can also be used to generate meter feaders’
itincraries and lists of unread meters. The validated readings will be transferced to
the billing module which also obtains information from payment and other modules
and process and print the bills, | ' '
* Paymient Module provndes for enlry of all payments made to the collection units. The
- payments are _matched agaihst the relevant customers. account, analyzed to the
relevant monthly bills and transferred to the billing module after validation, A
subsystem for control and momtormg of installment paynients and arrears may be
included, ;
* Consumer Complaints Module records the movement of billing related consumer
compiamts and provides reports on the time taken to handic_mdmdual complaints
and aging of complaints by area and type and category of consurher.
Technical Services Module records requests for new connections and movemient of
~ progress in installation and feeds the main system with all new connections
installed. _ ,
* Management Information Module provides monthly statistical, accounting and other
reporls which include information on;
- monthly analysis of water consumplion, number of connections, revénue by
arca and category of consumers, _
- .monthly sdmmary of billings, payments and arrears, _
- Age analysis of debtors and overall debtors movement for the month
- Statistical summary of collections and water use.

(p) :Computer Assistance for Technical Areas

- Application of computer assistance in technical areas need to be encouvraged in order (o
implement water supply and sewerage system modeling, system mapping and CAD
programs,

(q)  Improved Communications _

Tn Khorezm Provinee and still the more in the ROK, the service areas are distributed
over a vast territory. Communication between the DOMIWPs and the Provincial
VodaKanals, and - the Provincial YodoKanal office and its branches in smaller cities,
requice improvements in order to achieve higher- management performance for
delivering a satisfactory or beller scmcc to the consumiers in these remote cities.

* Besides the use of available telecommunication systems, g:onmmmcauon through

other facilitics like wireless linkages; vehicular lransport need to be considered as.

permancnt fealures to meet cmergcncy snlualions
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: (r) Protection of Water Resources

Kaparas reservoir, when ready,' will store snow-melt water from Amu Darya river. It
has been pointed out that during sone periods of the year, particularly between mid
September to mid June, Amu Darya water does not fully satisfy the State Standards
for drinking water sources, Environmental pollution that may take place due to adverse
human ‘activities in the upstream areas, including the territory outside Uzbekistan,

- conld aggravale poor quatity of water sources already prevailing during certain
‘ pcnods :

¥ Ytis desirable to have Turkmenistan counterpart authoritics actively involved, where
necessary, in: joint en_vxronmcnta] conservation and pollution control programs
beéau_ée‘ a considerable part of Amu Darya river catchment upstream of Kaparas
water source is in Tlirkmcnistan territory. Instilutional réquirements and resources
for such joint activities need to be planned in consultation with authoritiés on both
" countries. | '
* Construction of the proposed drainagé collectors aimed at diverting polluted water
“from farmlands away from Amu Darya River nced to be given priority and
expedited. '

(s) Water Quality Monitoring _

The present Study leads to the improvement of quality of water supplied to the Smdy
Area. Technical solutions and a system for maintaining improved water quality
through improvement of facilitics are considered under (he Priority Pro;ects Now '
there are several institutions involved in water quality momlormg and control 'xchvmes
in the: water supply sector, mctudmg some rclevant dcparlmenls laboratones and B
affitiated agencies under the SCNP, the SCGM, the MPU the MM&WM the MOH
and the MOA, ‘and the respective waterworks in the Siudy Area, Many of the
laboratories, responsible for water quality monitoring and analyses (with respect to
water sources, raw water, treated water, tap water, sewage and waste efftuents
draining: into the water sources) are poorly equipped. Non4avmiabili=W of reagents,
lack of trained personnel, available equ_ipmént’ being unserviceable, non avdilabilil'y of
suitable transport facilities to reach distant sampling locations are some problems that-
hinder even the routine testing programs. | '

- * Besides thc water quality mom(ormg equipment considered for installation under lhe

Priority Projeéts, the televant laboratories that are directly involved in water qualily
' momtormg and controf need to be slungthened with adequale staff and the essential
equnpment and facilities. _
* Asystein must also Bo evolved for collection, documentation and exchange of water
quality management information. The SCNP is learnt to have alréady taken the

4-17 - | F/S



initiative to establish a water quality management information center. Apart from
identifying the resources' and facilities -required, appropriate arcingements for

testing, analyses, reporting, and -implementing of nccessary actions nuist also be
organized on a continuous basis involving the relevant agencies.

(4) Organizatiml 'of Waterworks

(a). Organization Slructure :
Orgammuon structures of the waterworks have been evolved lhrough many years of
experience. But, for efficient and effective performance of their corporate functions,
modifications are needed from time to tirme to nicet new functiotial requirenients.

* Alternative structures must be sugg’eslédr aiid reorganization issues must be taken up
at waterworks meetings and be deliberated thoroughly involving all levels of staff.
‘Great care must be taken not to fall into the trap of hastily agrecing to a new.
striicture which may faler found to be unworkable. ‘Al the key changes . need to be
approved by the higher authorities; the MPU of the ROU, Khokimial and the
TCMA. Changing a structure again at short notice would be embarrassing to say the
least.

* Besides the new dmsmns required in connection with reduction of non—essenual

waler use and water meter installation activities, it is considered: appropriate to

strengthen the repair and maintenance workshop facilities and construction uhits in
the VodoKanals so that these can attend to minor . constiuction, repair and
~ maintenance works more effectively and efficiently.

" (b) - Service to Newly Urbanlzedling Areas

~ Some cilies in the Study Area, €. g Urgcnch Nukus, Kungrad, are fast growmg and

the peripheral rural areas which are presently served by the AgroVodoKanal are
gradually becoming urbanized. Handing over of water supply systems in such areas to
the Vodokanal may become desirable. In Khorezmy, TCMA is considering to bring the
AgroVodoKanal system under it. But the advantages and disadvantages of such
reorganizing of water supply adminisiration needs careful consideration also taking
into account that parent minisiries of theVodokanals and the . Agrovodokanals are
 different, : : :
In the ROK, “Ka:aka!pakselkhoslvodoprovodtrcsl” or the agency responsnble for
water supply to the farms and rural areas, already finds it difficult to manage because
recovery of revenue from water sales has become extremely difficult, Under such
circuinstances, VodoKanal-ROK may not find mérging with this agency or taking
over the water supply syslems in fast urbammg rural areas to its advantage, at least
for the time being.
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* The advantages and disadvantages  of such reorganization/amalgamation needs
careful consideration in the light of experiences gai_ncd by VodoKanalKz in this

- process which wonld be useful in planning such changes in ofher areas not limited
to the Study Area.

(¢) Strengthening of District/City Offices of VodoKanal:

Water supply and sewerage services in the district and city centers are operated under

tocal offices subordinated to the regional VedoKanals.

* With grédual growth of consumer connections handled by the District/City Offices
‘of VodoKanal, lhcse aréa offices nced to be developed with the transfer of
following responsibilities:
‘Meter read_mg. Data entry of readings, Validation and correction, Rendering of
bills, Collection of amounts due aid follow up of outstanding, Tnitiating
reminders, red notices and disconnections, Attending to consumer queries and
complaints, Repaits and rectification of defective meters. |

(d)  Sepavate Water Supply Systems for Domestic Use and Other Uses
If separate supply systems are (o be adopted again for the drinking water and the water
for gardening etc., some orgwaizali'orial'changes will be necessary for operation of
these systems.

* Existing departmcnts under the TCMA/MPU-ROK responsible for gardemng water
supply need to be rejuvenated in order to handle Tepair, restoration and maintenance
of any existing facilities or construction and maintenance’ of new’ disiribuiidn :

' facilities and pipeline networks, and management of these systems. : - S
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CHAPTER 5 PROJECT COST ESTIMATION

5.1

'AND IMPLEMENTATION PLAN

Construction Considerations

- Construction materials, construction machinery, labor wages and construction

conditions were studied. For ‘malerials procured overseas, the costs prevailing in
Commionwealth of Independent States (CIS), Europe and Asia were vsed.

The cost of using lh_é {rAnsmission pipeline of Urgench Transgas from Takhiatash to -
Kungrad has not been considered.

Since the following listed facilities are under construction, the estimated costs in' the
report consider only remaining portion, of these facilities. '

(1) Kaparas Intake Station _

{2) Raw Water Main Pipeline (Kaparas Intake Station {0 Tuyamuyun-Urgench
Intake Station)

(3) Tuyamuyun-Nukus Water Treatment Plant (Recewmg Basm Clarificr,
Horizontal Sedimentation Basin, Filter) |

@) Tuyamuyun-Urgench  Water Treatment Plant - (Recemng Basm CIa_nﬁcr, :
Horizontal Sedimentation Basm Filter)

(5) No. 1, No. 2, and No. 3 Booster Pumpmg Stations (Tuyamuyun Nukus
system) :

(6) Transmission ptpclme (Nukus to Takhi atash)

The machinery and equipment lisléd bclow and stored on site were pioéured in1992. It
is difficult to judge by visual inspection of these machinery and equipment visually
whether there are problems in using these equipment, such as cor‘rosi(m during the
permd of storage. However, these equipment should be used so that costs can be
reduced, Detail are as proposed in Chapter One(l) of FS’ report lnspcctlons and
operating tests should be cairied out on the cqurpment below, repairs should preferably.
be carried out based on the results of the inspections and tests, and cfforts made to »
utilize the equipment to the maximum. For this cost estimation, the cost of machinery
and equipment is taken as 20% the cost of newly purchased machinery and equipmeat,

" Por electr_i_ca] equipment, the cost is taken as 70% of newly purchased clectrical

equipment.
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(l) Machinery and e!oclncal cqu:pment for Kaparas intake stalion  (wilhout
transformer) S

2) Machmcry and electncal equnpmcnt for No. I, No 2 and No. 3 booster -
pumping stations (Tuyamuyun-Nukus system)

5.2 Consiruciion Cost Estimation

The standards for cstimates are aIready gwen in thc Basu:. Plan bul repcated here for
c!anty

(1) The major maerials could be imported from the countries where the materials are’
reasonably available. However the countries written below only for estimation.

1) Mild steel pipe (transmission pipeline) : Russia, Ukeaine

2) Ductile cast iron pipe (distribution pipeline) : * South Korea

3) Mechanical and electrical equipment: ~ Japan

4) Water meters : _ : " Uzbekistan (joint venture
| | with Republic of China)

(2) Import route
D Rdulc from Asia to Uzbekistan
* The materials/equipment wﬂl be unloaded at the Port of Bandar Abbas in Iran
and transponcd to Uzbekistan via Turkmenistan.
2) Route from Russia, Ukralnc to Uzbekistan
' 'lhe materialfequipment will be transporied to Uzbeklstan via Kazakhstan and
T ur_kmemslan.

(3) Exchange rate _ _
1 Uzbekistan Sum 0.025 US doltar
1 Uzbekistan Sum’ 2.75 Japanese yen
1 US dollar = 40 Uzbekistan Sum
1 US dollac = 110 Japanese yen
{as of July 1996) |

(4) Engineering fees were taken as less than 10% of the consiruction cost. |

(5) Physiéal contingency fees were taken as 5% of the éohslructitm_ cost.
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