8.2.4

a), Presently, ap‘propriatc tand for the reservoir has not been found in the relevant area,
* Also, local persons concerned are of the opinion that there is no land for a
reservoir.

b) To reduce the high turbidity of the Amudarya river itis necessary to install a vast
- sedimentation basin bcsnde the storage or to build thé reservoir in the flow of the
Amudmya river,

¢) Groundwater of high salinity exists in the area where the reservoir is to be
constructed. It is highly likely that it will pollute the stored water in the reservoir.
Even if the land is prepared, costs will be incurred for preventing groundwater

from infiltrating the reservoir.

d) The discharge rate of Amudarya river a1 the reservoir is not appropriate for storage
especially during the summer season according to local persons concemed.

¢) Itis difficult to obtain water rights for the water to be stored.

Comparison of Alternatives

(1} Cost Comparisen

To select the most appropriate 'Alternative from the four Altcmalivcsf coSls" arc
compared. 'lotal construction cost and operation and mamtenancc cost (O&M cost) 'uef
considered. '

1) Conditions for cost estimation

i) Gencral Conditions : -
- The exchange rate for the Uzbekistan Sum is lakcn as 40 Sum to l US dollar |
(as of July 1996). ‘ o
- Costs are calculated lakmg 1996 pnccs
- I‘acahucs commori 1o the four Allematives are excluded and the O&M costs of
the facilities are neglected. Consequently, only costs of water supply system
for Karakalpakstan are compared.
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i) Construcuon costs

' - For: prices for cqmpment machines and materlals not: procured in lhc
Uzbekistan, the pricés in Japan, Korea, Chma etc. are used.
- Local rates and prices in Uzbekistan are used for estimation of Iabor,
materials etc. procured in the Uzbekistan.

- Since the intake pumping station at the Kaparas réservoir and the raw water

* main up to each (reatment plant in Tuyamuyun are cormon to all Aliernatives,
the total cost is divided in propottion ta the (rt,ated quantny al each treatment
plant in Tuyamuyun

iii) O&M cost .
- Futuze O&M costs after 1mplememahon of the project are estimated based on
the existing O&M costs. '
- For the unit eleclricity cost, 1.6 Sumkah (as of 1996) is used.

2} Total Construction Costs

Table 8. 12 shows (he total construction costs for each Alternative.  Alternative 2 is the
most economical Altemalwc The construction cost for Alternative 3. 1 is high because
costs for construction of the RO plant and installation of two way distribution network
in the whole KKP left bank block are high. However, the difference in the costs is so
small that comparison of lotal construction costs cannol be a decisive factor in the
‘selection. '

“Table 8.12 Comparison of Total Construction Costs:
' (unit:_million US$)

Description “Alternative

i 2 3.1 4.1

Construction Costs 409.0 382.1 456.5 404.8

3) Operation and Maintenance Costs in 2010

Table 8.13 shows the O&M costs in 2010 for each Allernative.  The costs for
~ Alternatives 1 and 2 are hlgh because clcctncuy charges for water-transmission pumps
are hlgh The lowest maintenance cost is fer Altcmauve4 L.




Table 8.13 Coniparison of ()peraﬂon and Maintenance Costs in 2010

. . | (unit:_miltion US$/ycar
Déscription -+ Alicrative B '
' i 2 -1

4-1

O&M costs 23.7 23.1 20.1 19.6

4) Net Present Value

In this part, the costs are compared by the Net Present Value Method, by which both
construction and O&M costs’ can be compared simultaneously. The assumed
conditions are shawn below.

- Implementation Schedule
For cash flow of costs by year, itis assumed that 70% of the total construction cost
is equally distributed over a period of five years from 1998 to 2002 and the
remaining 30% of (he cost is equally distributed over a period of five years from
2003 to 2007. The first period of five years is the period of large-scale investments
for improving the water supply systems radically, while the next four-year peﬁod is
the period for the expansion of new and improved water supply systems to meet the
future watet demand.
O&M cost _
O&M costs are estimated form 2001 to 2025 taking 25 yéars as project life
‘The O&M cost for each year is estimated based on the O&M cost in 2010 and the
annual water demands for each year.

Table 8. 14 shows thé calculated results of present value of tofal cost at discount rates

of 3%, 5%, 10% and 15%. The same result was obtained for alt discount rates, which L

indicated that the net present value for Alternative 4.1 is the lowest. However, the

difference in the net present values is ‘so small that comparison of the net present

values cannot be a decisive factor in the selection.
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(2) Non-Cest: Comparison

A comparison of costs for the Altérnatives would be the main method for selecting the
optimum Alternative, Howcvcr,'AJtérnatives must be considered from faclors other
than costs, parlicularly when costs do not differ significantly. The factors to be
considered are as follows:

- difficolty in maintenance and operation

- appropriateness of technology adopted
- Flexibility in an emergency
- Convenience of consumer -

1 Difficulties in Maintené\nce and Qperation

 Difficulties in maintenance and operation for the Alternatives in Karakalpakstan are

summarized in Table 8.15. The Alternative for Khorezm is not considered here
because only one water supply system is proposed. Among the proposed facilities,
the RO plant is the most difficult to maintain and operate properly. In addition, it needs
specific spare'parls and equipment, not avaitable in Uzbckistan. Considering the
exisling state of the Study'Arca, RO plant is not recommended especially when large

capacities are to be handled. '



Table 8,15 Fealuves of Maintenance and Operation for Alernatives
' in Karakalpakslan

Alt. | No.of | No.of | No.of _ Features’
- major pump RO
treatment | stations | plants
plants ' .

1 1 6 0 | With many largedift pumps, maintenance and operalion of the
pilmping station afé troublesome; but whese RO plahts do not exisl,
this Altemative is preferable compared to ‘Alternatives 2, 3-1, and 4.
The treatment plant will beat onélocation in KKP enabltng ccntrahmd
conlrol, which makes maintenance and operatmn easy.

2 1 5 1 th many targe-lift pumps, maintenance and ope;ahon' of the
pumping plants are troublesome; in addtion, maintenance and
operation of RO plant in Muynak are cumbersome, ' '

3.1 2 3 2 Since pumping slations are reduced (o three, maintenance and operation
are easiér compared (o Alternalwes 1'and 2. However, the number of
‘RO plants increases to two making maintedance, operation and
management very difficult, In addition, lhedlstnbuimn of watcrlreated
in RO plant is very troublgsome, .

4.1 3 2 2 || The numberoftreatment plants increases to three in addition to two RO

plants, therefore, maintenance and operation are very troublesome. In
addition, the distribution of water treated in RO plants is very
troublesome. L

A major que;stion is whether maintenance and bpcfation of _!ﬁc RO plant and its supply

of treated waler are possible or not. If the maintenance and operation of the RO plant

ar¢ inadequate, the performance of the plant degrades steeply, and maintenance cost

- tises sharply. Procurement of spare parts that cannot be acquired within the counuj,r al
% hlgh cost may become necessary, and whether such parts can be acqmrcd or not -
consuienng avallabll;ly of funds, needs to be confirmed. However, considering that
“the RO plant (capacily of 2,400 m’/day) currently installed in 1 "akhtakupyr, is

operating for only five to six hours aday because of a shortage of chemicals, erection

~of a large-scale RO plant is difficalt. If such a plant is erected, follow-up of

maintenance and operation of the plant would probably become necessary.

'2) Fléxibilily in an emergency

The_ ease or difficully in responding to an emergency indicates the flexibility of the

iwater'supply system when the (reatment plant stops because of an accident. In

principle, the damage is less in Alternative 4, in which the water treatment facilities are
dispersed. There is arisk, if the drinking water supp_lylo'f the entire area depend_s on
only onc water supply system which extends lo'approximalcly 450 kilometers from
Tuyamuyun to Muynak, Operation of slandby' trealinent plants uéing locat water
sources in each region has to be considered as a countermeasure in an emergency. In

8§-20 | | B/P




8.3

addition, it is nccessary to (_:onlinuously operate the existing local water {reatment
plants in case water demand in sunimer increases unexpectedly.

3) Convenicnce of consiimers

The water treated by thé¢ RO plant is distributed to consumers by the incthod of-
distribution which docs not have individual house connections. From the consumer is
viewpoint, this micthod is very inconvenicnt, For alt consumers, a house connection is
very bonv_e:iient. Alternative t is preferable for all coisumers.

' Selected Water Supply System

The Study Team selected the optimum Alternative based on thé results of the
comparison desciibed above, and after holding a series of the discussions with the

- concerned Uzbeki personnel:

Alternative 1 is selected as the optiium water supply system for the Study Area
from the considerations below.

i} Total consteuction cost; present value of total cost including construction cost and
operation and maintenance cost do not show appreciable differences; cost is not a
decisive factor in the selection, '

i) Maintenance and operation of the waler system are casy and distribution 1hcﬁ10d_ is
very convenient for the consumers. The waler distribution methiod as well as the
ROplan in KKP Left is very complicated and troublesome because the water from’
RO plant must be suppliéd to many cities and some rural locations dlspcrsed over a.
vast area. Also, this distribution method is not considered to be a long lerm‘
measure for large cities like Kungrad. Conscquently, Alternatives 3-1 and 4-1 are
not recommended.

i) Many water supply facilities have already been constructed, ‘or are under
construction and machines ‘and equipment have been procured ready for Allernative
I, which is similar to the water supply system of Uzbeki Water Supply Master
Plan.

Although Alternative 1 is sclected, there are some difficulties such as poor flexibitity in
an emergency. There is arisk, if the drinking water supply of the entire area depends

on onlly one water supply sysflcm which extends to approximately 450 kitometers from
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8.4.1

~Tuyamuyun to Muynak. Operation of standby treatinent plants using local water

sources in ¢ach rcg_ioh has 1o be considered as a countermeasure in an emergency.

As stated above, Alternative § was selected as the optimuni inter-regional water supply

system for the Study Area. Once the inter-regional water supply system is selected, the

regional water supply system of 'Vbdo!\aﬁal can be readily envisaged. - Based on this

Alternative, engineering design, project cost and implcimntallon plan for both systeins : %
are proposed in the fo]lowmg sections. - :

Plan for Inter-Regional Water Supply:Sys.lem (Tuyamuyun System)’
General
As stated in the previous section, the Tuyamuyun systems sells treétcd water by

delivering it throughi the water trunk main to' Vodokanal and Agro-Vodokanal, which
supply the water to the residents of the area. “Tuyamuyun-Nukus and Tuyamuyun-

_Urgench systenis cover Karakalpakstan and Khorezm including the Amudarya region

of Karakalpakstan respectively. The improvement plan for water supply is envisaged
based on these two inter-regional systems- Toyamuyun Nukus WSS and Tuyamuyun

Urgench WSS. The outline of the selected water supply system is described as below,

- i} Waler Source : Kaparas Reservoir and local water sources with a small capacity

. ii) Major Treatment Plant : Existing and expanded Tuyamuyun-Nukus WP and

- 8.4.2

= (1) Future Water Demand and Supply Capacity

_ o “Fuyamuyun-Urgench WTP
iii) Water Transmission System : Tuyamuyun - Nukus Transmission System and
' : Tuyamuyun - Urgench Transmission System

The planned water supply facilities in 2010 is summarized in Table 8.3 1.

Expansion Capacity of Tuyamuyun Water Treatment Plants

Table 8.16 shows the water demand in the future for the Tuyanuyun systems and

" Table 8.17 shows the capacity of the existing waler treatment plants, including the

local plants of Vodokanal and Agro-Vodakanal.
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“Table 8.16 I‘ulure Water Demand for Tuyamuyun System
(unit: thousand m’/day)

Water supply 199s | 2000 2005 2010

~Ave. | Max. | ‘Ave. | Max, Ave. Max. Ave, Max.

Tuyamuyun-Nukus | 233.4 | 268.5 | 304.0 | 3496 | 379.6 | 4366 | 477.5 | 5492

Tuyamuyun-Urgench] 2794 | 3212 | 3222 | 3705 | 405.6 471.2 | 484.5 | 557.2

Ave. @ average daily water demand, Max.: daily maximum water demand

Table 8 17 Capacity of Ex[stmg Water Treatment Plants
(unit : thousand m>/day)

Water SUpply | Actual capacity l Present opérative capacity IActual capacity ised in future
T-Nukus system .
Tuyamuyun i70.0 140.0 _ 170.0
(V.Kand AVK 157.5 (Vodokanal) 1351 93.0
total ' . 275.1 _ 268
T-Urgench system : o :
Tuyamuyun 180.0 186.0 - 180.0
VKadAVK | iSO | 550
total - 249.1 235.0

V.K : Vodokanal, A.V.K : Agto-Vodokanal *
excluding capacity of water treatment plants of UzTransGas

(2) Future Expansion Capacity

Expansion capacity of the waler treatment plants in fulﬂre shall be dcc:idéd to suit the
increasing demand in future As stated in the previous scctlon, additlonal expansion
capacily of Vodokanal was planned as below: ' '

(Area covered by Tuyamuyun-Nukus system)
a) Nukus water treatment plant with a capacity of 30,000 m® /day
(Area covered by Tuyamuyun-Urgench system)

“b) Urgench water treatment plant with a capacity of 45,000 m’lday

¢) Chalish wells with a capacity of 20,000 m*/day

Based on the above figures, thé tolél required capacily of Tuyamuyiin water treatment
plants in the targel year 2010 is planned as shown in Table 8.18. A capacily of 500
this. m*/day each will be requiced for the Tuyamuyun water treatment plants in 2010.

+
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8.4.3

“Table 8.18 - Future Expanslon of Water Treatment Plant in 3010
(unit ; lhouséndxmjiday) .

Covéred | Total daily |Capacity of local (Vodokanal) WTP|  Capacity of Tuyamuyun WTP
area maximum | Existing - | Additional| total cap. |Required cap. capacity incl.| Design
“demand | max. daily |max. daily . waler use in cap.

cap.usedin| . cap. WP
Lo futuce _ : o . g : _
@ | W © j(d=b+q| e=2a-¢ | (=11x¢) | (@ -
T-Nukus | - : ‘ o A : :
System 1549.2 98.0_ | 200 | 1280 | 4212 |- 4633 | 5000
[T Usgench | _ |

System 557.2 350 65.0 120.0 4372 481.0 300.0 -

New Water Sources (Kaparas reservoir)

The existing water sources of Tuyanmyﬁn systems are canals drawn from the
Fuyamuyun Bed reservoir. In this improvement plan, the water source of “both

Fuyamuyun systems is changed from canals to the Kapatas reservoir. During the

months of June, July and August when good-quality water is available at the Kaparas
reservoir, water is stored in the reservoir to satisfy the annual total water deimand of
Karakalpakstan and Khorezm. The existing waler sources of Tuyamuyun systein are -
used as standby sources in an emergency.

On the other hand, some existing water sources of Vodokanal and Agro-Vodokanal
{hereafter called “local water source™) will continue to be used in fulure.

~ Table 8.19 shows the annual water quantity to be stored in the Kaparas reservoir for
‘the Tuyamuyun water (reatment . plants, together with the quantity’ of local waler

sources for water (reatment plants of Vodokanal. The annual water quantity requiced

for sources is cateulated as 1.1 times the annual water demand for the area covered by

the water treatment plants, including the water quantity used in the water treatinent
plant. '

Table 8.19  Required Annual Water Quantity in 2010 by Source

(unit : million m’fyear)
Description Al} water: Kaparas Liocal waler source
_ SOUICEs FESEIVOIT Karakalpakstan |  Khoream
Waler quantity . 187 - w0 . | 45 42

including water quantity used in treatient plant




8.4.4

1n addition to this quantity, losses such as infiliration and evaporation at the reservoir

should be accounted for in the storage capacity.

According to the table, at least 300 million s’ per year of water should be stored at the
Kaparas rescrvoir in 2010 so that water can be supplied to the regions. The concerned
Uzbek authorities should operate the Tuyamuyun hydro-system including Kaparas

 reservair properly and store the required water quantity during the flood season, when
" the quality of river water is good.

The natucal depression for the reservoir has been prepamd and construction of the

‘contro] gate slructure is cc_)mplétc. The water drawn from Ruslovoye reservoir is being
~stored in the Kaparas reservoir. However, good quality water has not been stored

because intake facilities of the Tuyamuyun system are not yet ready.

Intake Facilities

The planned intake facilitics are: Kaparas intake pumping station {Kaparas pumping
station) and raw water mains to Tuyamuyun-Nukus and Tuyamuyun-Urgench water

treatment plants.

Table 8.20 shows the daily maximum intake water quantity, which is calculated as 1. 1
times the daily maxiinum water demand including the water used for treatment plants.

;Note: 1.1 times the max. daily water demand may not be ncccssaiy for wells.

Table 8.20 iDaily maximum Intake Water Qua_nlity in 2010 -

(unit : thousand m*/day)

Covered | Daily maximum supply capacity | Intake water quantity
aca - total Tuyaniuyun Locat tolal Tuyamuyun Local
T-Nukus 549.2 4212 | 128 604.1 463.3 140.8
T-Usgench 5512 | 4372 120 629 | 4s09 | 120
total 1,106.4 8584 | 248 12170 | es42 | 27128

~ 1) Kaparas pumping station

The trémsmissi_on capacily of Ka'pafas pumping station is based on the daily maximum
 intake quantity in 2010 of 944.2 thousand m*/cay.

The capacity of the pumping station is decided in the water supply master plan of
Uzbekistan as given below:



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

~ Capacity at first stage : 690 ths. m/day
Total water head : 63 m
Number of pumps : 6 scts including 2 standby
Minimum water level : 116 m

200096

The pumping station is presently under. construclion. Parl of the station has been

completed and pumps, elec!nc equipinent, etc., are ready for mstallallon Four sets of

- pumps with a total capacnty of approxlmate]y 1, 350 thousand ' m’lday have been’

purchased already. This capacity is sufficient for dehvcrmg the reqmred quantlty of
- raw water in 2010 {o the Tuyamuyun water treatment plants.

l{owevcr,_ construction has alniost stoppcdbecfause of the tack of funds. The pumping
station will be completed during this project.

2) Raw water mains
The delivery capacity of raw water mains from the Kaparas puinping station to cach

fuyamuyun water treatment plant is based on the daity maxtmum intake: quanlity in
2010 of 944.2 thousand m*/day.

The existing water intake facilitics of the lwo Tuyamuyun water treatment plants ate

located between cach plant and the Kaparas pumping'stalioii Therefore, the existing
. raw water mains can be used effectively in future Table 8.21 shows the dimensions
- of these existing raw water niains.

" ‘fable 8.21 Dimension of Existing Raw Water Main

Raw water main pipeline Dhiameter Length Number Total Length

(mm) {m) ' _ (m}
T-N WTP to intake PS - 1,200 1,540 2 3,080
AU WTP o intake PS 1,200 8,250 1
' . 1,400 8250 1 16,500

Hydraulic analysis:of water mains showed that two pipclfncs'eaéh with diameter 1400
mm for the Tuyamuyun-Nukus water treatment plant or for the Tuyamuyun-Urgench

water {reatiment plant are necessary, Table 8,22, figuré 8.8 and figure 8.9 show the

planned raw waler mains from the Kaparas pumping stallan to each e:-csstmg intake
pumping station.

$-26 . B/P
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Table 8.22 Flanned Raw Water Main from Kaparas Intake Pump.ing
Statlon to Existing Intake Pumping Stations

Raw water main Pelivery . Specification Remarks
pipeline capacity  |Diameter j Length [Number|  Total
Length
1 ‘ (ths. m’/day)_ o) | m) | m |
to c\uslmg intake 463.3 1,400 | 10,700 2 21,400 |Amudarya river and left
PS of T-N WIP _ - e ; ) [bank canal crossing
|to exisiing intake 4809 | 1400 | 9000 2 18,000 | |Left bank canal crossing
PS of T-U WTP . | .
Jrotal 9442 | - - |4 | 39400

At present one line of dia. 1,400 mm, which will be connected to the existing water
mains of Tuyamuyun-Urgench water treatinent plant at the existing intake pumping
station, is under constiuction and is scheduled for completion by the end of 1996.

Water Treatment Plant

Presently there are two Tuyamuyun water treatment plants: 'I‘uymnuyun-Nukus plant
with a design capacity of 200 thousand m’/day and a distribution capacity of 170

~ thousand m’/day, and Tuyamuyun-Urgench plant with a design capacity of 200

thousand m*/day and a distribution capacily of 180 thousand hl’lday The required
desngn capacity of Tuyamuyun watcr treatnient plants is calculated as shown in Table .

8.23. In 2010 a total capacity of 500 thousand m’lday for each plant is necessary o

meet the water demand i in 2010.

'

‘Table 8.23 Planned Capacity of Tuyamuyun Water Treatment Plant
_(unit : thousand m’/day)

Walter treatment |Max. daily water|  Required cap. ~ Design capacity
plant demand {intake quantity) _ : N
_ in 2010 total existing - expansion
T-Nukus 22 463.3 500 200 | 300
T-Urgerch 4312 | 4809 500 200 300
total | 848.4 944.2 1,000 400 600
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' 8.4.6 Transmission Pipeline System
'(l)- 'I'u'y:hﬁ_uyun-NukuS Transmission Facilities

1y Eiisling Condition

As described in the chapter 3, the existing pipelines and pumping stations are inistalled
and vsed in the existing system. In addition to these facilities, several {ransmission
facilitiés aic under construction of constiuction of some of them has been suspended
due (o lack of funds. In future, these inconiplete facilities listed below néed to be used
cffectively. |

i) “Pumping stations between Tuyamuyun-Nukus water téeatment plant 'a._nd Nukus
Tutkul Pumping Station (Pump'i.ng station No. 1), 81st Bridge pumping station
_ (Pumping statiori NO.Z); Kipchak pumping station (Pumping' station No.3)
i) Nukus North pumpiog station _
i) Transmission pipeline between Nukus North pumping station and Takhiatash

2) Planned Transmission Facilities

2

-E?
i
&

&

£

Transmission facilities are planned and designed to meet the daily maximum water -
demand in 2010 considering the existing facilities, especially the capacity of the water
treatment plants of Tuyamuyun and Vodokanal. Results of hydraulic calculation in
Table 8.24-(a) and -(b) show the planned transmission pipelines and pumping stations
of the Tuyanmuyun-Nukus system ‘respcctivély: Fig. 8.10 shows the same for
Karakalpakslan.

Table 8.24-(a) Planned 'l‘r_ansmission Pipeline
of Tuyamuyun-Nukus System in 2010

Spegification o
Transmission pipcline Diameter " Length Remarks
: o (mm) (km) ' : @

LJT-NWTP -PS 1 b 1,400 63.0
2lps 1-Ps2 . _ 1400 | s90 | .
3 [Khalkabad - Kegeilti 500 U B _
4{Kegeiti-Bozataw {400 | - 500
5 |Karauzyak - Takhiakupyr - 500 290 - . :
6 [Nukus - Takhiatash 1,200 11.0 |10 km of total 21 km completed
7 |Takhiatash - Kungrad 1,000 1i1.0 ' :
8§ [Kuongrad - Muynak . 500 ¢ 96.5
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Table 8.24-(b) - Planned Transmission Pumping Station
of Tuyamuyun-Nukus System in 2010

Trang¢misslon pioeline ' Specification Remarks
‘filrs2 ' Pump 13,600 m¥h x H290 m x 6 units  [substation compleied
{(81st bridge PS) | Reservoir - 13,000 m® x 3 basins 5 % of remaining
; L HE o work completed
2lps3 Pummp 3,600 m*%h x H290m x 6 units  [substation completed
(Kipchak PS) Reservoir 3,000 m® x 3 basins 5 % of remaining
N o _ work completed
3 |Nukus NorthPS {Pump 1,800mh x H 190m x 6 uaits
' L - |Reservoir 10,00 m® x 1 basin
4 {Kungrad PS° Pump 278 m’h x H 160m x 4 units
(Distribute (220 m’fh x H90 m x 8 units)
pump) {200 m%h x H125 m x 4 units)

Reservoir 10,000 m* x 3 basins

(2) Tuyamuyun- Urgench Transmission Facilities
i) Present Condition

!1%» The present condition is almost similar to that of the '[‘uyamuyun-Urgench
transmission facilities.

- 2) Planned Transmission Facilities
Result of hydraulic calculation in Table 8.25-(a) and b) shdwl specifications of the -
planned transmission pipelines and pltn)ping stations of Tfllyajxldytin-Ufggnéh system

respectively, which are shown in Fig. 8.11.

Table 8.25-(a) Planned Transmission Pipeline
of Fuyamuyun-Urgench System in 2010

| Transmission pipeline Specification Remarks
%% : _ : " Diameier Length

< : {rnm) - - {(km)
L [TUWTP-Khazarasp | 1200 | - 270
2 [Node 1 - Khanka 1,200 15.6
3 [Khanka- Urgench L20d | 13.2 .

|4 | Yangiaryk - Khiiva 600 200

5 ISP. 1 - Koshkupyr - 600 140
TQ_ Koshkupyr - Shavat 600 100 6 km out of total 16 km completed
7 [Gurlen - Shavat 600 19.5 3.7 kni out of total 23.2 ki compleicd|
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8.5

8.5.1

Table 8.25_-(13). “Plamicd Transmission Pumping Station
- of Tuyamuyuii-Urgench System in 2010

Pumping slation Specification ' Rematks

1 [Khazarasp PS Pump 3,300 m’h x H90 nt x 6 units

Reseevoir 3,200 m® x 3 basins

Régional Water Sui)p_ly' Systemn (Vodokaﬁal System) -

Gén‘_eral

Based on the selected inter-regional water shpply system, Vodokané],glheiregion_al
water supply system, is scheduled to be éxpanded for improving and rehabilitating the
water supply.

The present prablenis in the Vodokanal system in both regions are sammarized below:
i) Poor qualily of treated water

i) Aged and corroded pipes in neiwork
iii} No watet meters for consumers

~ The first point can be solved by improving the water quality in the Tuyamuyun

- system. The second and third points are major problems specific to Vodokanal.

' 8.5.2

Water Treatment Plant

- In future, some of the existing water tecatment plants of Vodokanal, and other plants
" after expansion, will continue to be used in case of accidents to the Tuyamuyun water

treatiment plants, with the aim of reducing the project cost. Two fypes of treatment

“plants and wells of the existing plants will be used effectively in future:

i) 'Oﬁly‘weﬂs wilh relatively good quality of ground water as water source

if) Nukus and Urgench water treatment plants, which have appropriate treatment

processes, sedimentation and filtation processes

Future planned capacitics of the waler treatment plants that can be expanded, including-

Agro-Vodokanal plants, are shown in Table 8,26, Rehabilitation and improvement of
Nukus and Urgench water treatinent plants are also necessary.
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Table 8.26 Capacity of Water Trealment P!ants Used and
‘Expanded in Fu(urc

' (unil : thousand m’

Vodokanal 'Distribution Capacily Source of | Typeof reatment
Agro Vodokanal| Design § Capacity | Capacity | Capacity [ total water process
capacity | operated | used in | expanded
at present]  future | in foture .
- Karakalpakstan S 4
iNukus(VK) .| 6501 600 | 600 300 900 |canal sedimentation &
. 5 - : ' ~ |filtration -
2Tkl (VK) | 84| 84 8.4 8.4 | groundwate:
3 Beruni (V.K) 46| 46| 46 4.6 | grotnd water
dchimbai (vK) [ 57| 10| 20 2.0 | ground water
SKegeill (VK) 2.5 1.0 1.0 1.0 |ground wateq
6 Beruni (A.‘\’) _ 801 80 8.0 |ground water
7 Turtkul (A.V) 14.0 14.0 14.0 |ground watcs
total ' 97.0 98.0 30.0 | 1280
~ Khorezm .
1Urgench(VK) | 500 450 450 | 450 | 90.0 [canal sedimentation &
‘ filtration
"2 Chalish (V.K) 10.0 100 200 30.0 | ground water
total 550 | 550| 655 | 1200

8.5.3 Distribution Network

Q) ;Existing Ceonditions

Distribution pipes

Information on existing distribution pipes was ooliecled from Vodokana] Nukus

(Vodokanal Urgench has not prepared it). Based on the information on pipes collected
by the World Bank {almost same as that of the JICA Study Team collected from
Vodokanal), the total length of the pipes and the length of aged and corroded pxpes to
be replaced are shown in Table 8,27, '

Table 8._27 Existing Condition of Distribution Pipes in 1995

District | Length in 1995 | Pipes (6 be reptaced| Aged pipes | Corroded pipes | Percent of pipes
: ‘ _ to be replaced
(km) {km) (km) (km) (%)
Karakalpakstan 631.22 228.80 122.30 106.50 36
Akhorezm 637.98 170.30 8320 82.10 27
- Source : World BanK report.
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Pipes in the existing distribution network are mainly made of three types of materials:
asbestos cement, cast iron and steel. Many of thcéc pipes arc corroded by alkaline soils
and saline ground water with ﬁ'igh water level (40 - 100 cm below ground) in addition
to aging. According to the table, the length of such pipes account for 36 % of the total
length in Karakalpakstan and 27 % of the total length in Khorezn, |

Leakagc :
Corrosion of pipes and valves has been increasing as ground watcr Icvel has mcreased
since the seventies. These aged and corroded pipes and valves have caused lcakage_ln

the network. Most of these defective pipes have not been repaired or replaced because

of lack of spare pipes, valves, machines and equipment for repair. Moreover,
improper repairs (o lt:al-cingE pipes have increased leakage; in sorie cases, the leaking
pipes are connected to sewers. Although cast iron pipes are coated with aspha!t this
material is not very cffccuvc against-corrosion. As a result, leakage has been
increasing year after year since Vodokanal started operation in the fiftics. To reduce
leakage, Vodokanal of Urgerich controls the distribution pressure of the network by

~ time as follows:

in summer
day time(7 -9, 12-14, 19-21): 2.5 bar
night 1.7 - 1.8 bar
in winter - 1.8 bar

voﬂdkanal ha.é leakage repair teams in each city or town; which monitor leakage 24 -

o hoxjrg aday and repair only (he reported léakage on the ground.

“Influence of water used for gardens on the distribution network
In the Study arca, piped water is used for walering gardens in households. This
amount of water is considerable, accounting for more than 50 % of the total domestic
“consumption. The distribution network was not designed considering this amount.
“Fherefore, the distribution capacity of the network is unable to deliver water fo the
outskirts of citics, cspecially in blg cities such as Nukus and Urgench.: The quantity of
water used for walering gardens should be reduced to malmam the proper d:smbu{lon
capacity of the network.

Devélopment of new pipelines . :

Although new pipes are needed to increase coverage, their installation has not
progressed because of lack of funds. Vodokanal of Urgeiich coutd 1nsla]| only 2 ki
last year.
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Wastage
In- addition to the leakage in the hetwork, lea!\age wnhm buildings (was{age) is

- estimated to be considerable. Poor plumbing and packing in buildings causc
considerable wastage of water, Wastage from flash toilets is estimated to be specially

* high. To estimate the amount of waslage currently, Vodokanal of Nukus conducted a
site survey as described below:

In summer 1995, at midnight when water quantity is not supposedly used by
conswiers, wastage in sewer pits of several apartment buildings was measured. This
water was very cleah, did not look like sewerage, and was considered to be drinking
water. ‘The results of measurement, showed that wastage in all apartments in Nukus
was about 10,000 - 12,000 m’/day. When the wastage in individual houses, second
and third groups are added, the total wastage adds up to a very significant amount.

(2) Planning

Planning should consider two types of tasks for distribution pipes: replacement of
aged and corroded pipes for prevention of leakage and instaliation of new pipes for
increasing coverage {extension). By taking these measures, ‘ta:g'ét figur'es for leakage
prevention (15%) and coverage rate in 2010, as stalcd in Chaptcr 4, will be achieved.

The mclhoclology of plannmg is as follows: '

i} replaccmenl plan for aged and corroded pipes

All agcd and corroded pipes are to be replaced over 14 years from 1997 to 2010 at Lhc ‘ "

same pace per year, that is: 16.3 knvyear in- Karakalpakstan and 12.2 knv’year in
Khorezm. ‘

ii) extension plan for increased coverage _
Time and information required for planning for these pipes are timited and inadequate

~ for framing a detailed plan. Consequently, a simple plan is formed using the average

existing pipe length per person of served population to arrive af the figures 1.258
m/person’in Karakalpakstan and 2.179 m/person in Khorezm,

_ From lhc_ calculations, the planned length of new pipes for the extension and .
“teplacement of pipes by 2010 is shown in Table 8.28. This plan starts from 1998,
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Table 8.28 Planned Length of New and Replacénient Pipes by 2010

L (unit: km)
Year Karakalpakstan -~ Khorezm
Replaced and New Pipes Repiaced and New Pipes

Replaced | Bxpansion]  total . | Replaced |Expansion] {otal 3
1998 17.6 40 576 | 13 24 7.1 _
1999 | 176 | 40 | 516 | 131 % :,’,7'.1j o )
2000 | 17.6 40 | s1e | 1Ba ;M YAl
2001 | 176 | 2 196 | 131 0| 23|
002 | 176 | 22 ) 396 | 131 0] 231
2003 | 176! 22 | 3es | 13 0 | 23
2004 | 176 22 39.6 13.1 10 | 231
2005 17.6 22 39,6 131 10 10 23.1
20060 176 | 26 | 436 | 13| 2| asd
2007 | 176 | 26 a6 | 131} a2 | 253
2008 17.6 26 416 | - 131 12 | 25
200 | 1761 26 436 | 131 | 12| 251
w0i0 | 176 26 436 | 13 12 25.1
total { 2288 360 5888 | 1703 206 | 3763

8.5.4 Water Meters
(1) Existing Ceonditions
'Prcs‘ently. water consumed by consumers is not fully measured by water mc_:le'rs‘due to

alack of installed water meters. Almost no water meters are installed for the first group
consumers. Table 8.29 shows the number of the existing water meters installed by

consunier group.
Table 8,29 Number of Water Meters
as of June 1996 - L
Description 1st group ° I Znd group’ I 3rd group total
Karakalpakstan _ : ' . o L
melers installed R 53 - 252 - I CoA4 ] 349 %%
meters Rquined | 8%000* - 800 B $9,800
Percent of installcdmeters| . 0.1 49.3 : - 0.4
Khorezm : o : Do o
- [meters installed 123 B 17 257 - . A87
meters roquired | soaa2 . | 28 | s | st2s
Percent of instalicd meters 02 . 4.1 45.7 ' 1.0

* JICA Feam cslima!e‘
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‘Tn'recent years, the second and third group consuniers are rying to install water nicters
on their own since the ncgoliatcd water pr'icc.s for consumers without waler meters has
been exceeding and becoming much higher than the metered prices year after year. It is
expeeted that all these consumers will install water meters in the near future under
these circumstances. On the other hand, the first group consumers may not install
Water meters at their own expense because theré are 1o mccnllvcs for them to install
* teters like the second and third group consumers. Besides, the income of a houschold
is too low to .all.ow insta!laiion of meters al théir own expense. Therefore, water
meters for the first group should be installed by Vodokanal or other public works by
raising public funds.

(2) Planning

. Water meters should be installed for all consumers for ensuring sound management of
waterworks. This will enable proper collection of water charges according to
consumption,  Morcover, wastage and water consumplion can be reduced or
controlled by increasing the tariff rate.

Water meters are to be installed for the first group consumers only using public funds.
Two type of consumers: the alrcady-served households (existing consumers) without
water meters and newcoriers lo the water supply system, are taken into account in the
plan. ' '

1) Planning for ex;slmg consumers without walcr fieters
The targel year for installing water meters for all consumers is 2010. Accordmg o
the JICA Stugdy Team estimate, the number of houscholds served in 1996 is 89,000 |
in Karakalpakstan and 51,000 in Khorezm. 6,400 water meters per year for
Karakalpakstan and 3,600 water meters per year for Khorezm must be installed at
the same rate every year until 2040,

' 2) Planning for newcomiers to the water supply system | ‘ :
Waler meters will be installed in households when piped ‘waler connection is
installed. The nunber of water meters to be installed is calculated from the service
population and average number persons in a houschold (JICA estimates 6 persons
pet household). -

- The number of planned water meters is shown in Table 8.30. Installation of water
meters starts from 1998.
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Table 8.30 - Numbers of Plahtied Water Meters to be Installed

by 2010
Year Karakalpakstan _Khorezm
Existing - | New comers total -~ | Bxisting New comers total
customers : L : customers . .
1998 | 7280 | . 5320 | 12570 4030 | 1,820 | 5850
1996 | 7250 | 5320 s2s70 | a030 | 1820 | 5850
000 | 7250 |  sa0| 2570} 0 a030 | 1820 ] 5350
2000 | 7250 | - 23880 10,030 | 4,020 790 4,820
2002 | 7250 2,880 | 10,130 | 4,030 790 | 4,820
2003 7,250 2,880 10,130 4,030 790 | 4,820
2004 7,250 2,880 10,130 4,030 790 4,820
2005 | 7250 2,880 | 10,130 40301 790 | 4820
2006 7,250 3430 | 10,680 4,030 890 4,920
2007 | © 7,250 3430 | 10,680 4,030 890 | 4920
2008 | 7250 | 3430 | 10680 | 4,030 890 4,920
2000 | 7,250 3,430 10,680 4,030 890 | : - 4,920
010 | 7,250 3430 | 10680 | 4030 |  g90 [ 492
toral | 94250 41510 | 141,760 | 52,390 13,860 | - 66,250

8.5.5 Restoration Gf]i*rigation Channel

The _inhabilanis ‘of the city had been obtaining the water’ for cultivating .:grain and
' fegelabtes from the irrigation channel. The roadside trecs had also been maintained
~ with this ivatcr. ‘However, the carthquake des’lréybcl the irrigation channel and is not
functioning. Thus, the inhabitants have been forced to use the drinking water from the
water works for cultivation. This has resulted in the shortage of water by increasing in
the waler consumption and the aggravation of management of waler works. It is
necessary to restore the ireigation channel for effective use éf drinking water. The

relevant authorities of the Uzbekistan should work up a restoration plan.
8.6  Project Costs and Implementation Plan
8.6.1 Construction Considerations

(1) Investigation of Materials, Unit Cost and Construction



Construction materials, construction machinery, ltabor and cons&uclion conditions
were siudied. The cost, qualily and supply conditions of construction materials that

* can be procured in Uzbekistan and those that can be procured overseas were studied.

The types and models, performance and cost of construction ‘machinery used in
Uzbekistan were studied.  For labor, wages by occupation were studied, and with
rcspéct_tb construction conditions, the construction and operating methods were
studied. '

. (2) Construction Cost

Currently, the economic activity in the Uzbekistan is relatively low and construction is
not active. Thercfore, construction costs are not so easy to estimate, especially
information for imported material is insufficient.

‘However, in the Uzbekislan, construction costs are estitnated by mu!liplying estimated

coefficients and 1991 standard prices together. The 1991 standard prices are
established under planned economy before independent from then USSR, accordingly
the standard prices do not reflect market economy and also currency of the standard
prices is Russian ruble not Uzbekistan’s Sum. The coefficients are estimated
considering exchange rates (ruble and sum) and rise in prices, Therefore, this method
is not adequate. ‘

In this report, construction costs are cstimated-considerin’g invéstigaicd prices,
construction situation in the Uzbeklsian and priccs in CIS, Europc and Asian
countries. ' ' : ' '

Since the following listed facilities are under constriction, the eslimated costs in the
report consider only remaining pottion, of these facilities.

1} Kaparas intake slation
2) Raw water main pipeline (Kaparas intake station to ’1uyanmyun Urgcnch mtakc
© slation) : o '
3)  Tuyamuyun-Nukus water treatment plant {Reccwmg basin, Clanﬁcr }lomontal o
Sedimentation basin, Filter)
4) ‘Tuyamuyun-Urgench water treatment plant  (Receiving basin; Clarifier,
Horizontal Sedimentation basin, Filter)-

'5) No. 1, No. 2, and No. 3 Booster pumping stations (Tuyamuyun-Nukus system)

6) Transmission pipeline (Nukus to Takhialash)
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8.6.2

The machmery and equipment lls{cd bclow and stored on sile were procurcd in 1992.

~ 'As a result of inspection of these machinery and cquipment it is difficult to judgc

visually whether there are problem in using these equipment, such as corrosion during
the period of storage. However, these equipment should be used so that costs can be
reduced. Inspections and operating tests should be carried out on the equipment
below; repairs should préferably be carried out based on the tesults of the inspections
and tests, and efforls made to utilize the equipment (o the maximan. For this cost
cstimation, the cost of machinery and cﬁuipment is' taken as 20% the cost of newly
purchased machinery and oquipnient. For electrical equipment, the cost is taken as
70% of newly purchased electrical equipiment.

(1) Machinery and electrical equipment for Kaparas intake station (without
transformer) ‘

(2) Machinery and electrical equipment for No. 1, No. 2 and No. 3 booster pumping
stations (Tuyamuyun-Nukus system)

Construction Cost

_ 'The standards for estimating costs arc given below.

~ (1) The miajor materials could be imported from the countries where the materials are

rcasonably available. However, the countries written bellow only for estimation.

: ﬂlj Mild'.fstcel pipe (transmission pipeline) - : Russia, Ukraine -
. 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)

@) Import routc

1) Route from Asra to Uzbekistan
The materials/equipment will bé unloaded at the Port of Bandar Abbas in Iran and
transported to Uzbekistan via Turkmenistan,

2) Route from Russia, Ukraine to Uzbekistan

The materials/equipment wnll be transported to Uzbekislan wa Kazakhstan and
Turkmenistan. - :

8-38 B/P




(3) Exchange rate

i

0.025 US dollar -
2,75 Japanese yen
40 Uzbekistan sum
110 Japanese yen

1 Uzbekistan sam
1 Uzbekistan sum
1 US dollar
1 US dollar
(as of July 1996)

(4) Engineering fees were taken as 10% of the construction cost.

(5) Physical contingency fees were taken as 5% of the construction ¢ost.

The total: projeél cost was estimated as 1,018.6 million US doltars. The breakdown

~ of this cost as shown in the implementation plan is as follows, with the figures in

$.6.3

parentheses giving the period of the project and the percentage of the total project cost:

* Phase 1(1998-2000) ~ :  607.1'million US dollars ( 60%) -

Phase 11 (2001-2003) : 88.7 miltion US dollars (- 9%)
Phase 111 (2004-2010)  : 322.8 million US dollars ( 31%)
Total : 1,018.6 million US dollars (100%)

The local'currency portion of this projéct (indicated by L/C) ekpresscs the cosl of
* materials and labor procured within the country, while the forcign currency
portion (indicated by F/C) expresses the cost of ‘materials procured from foreign
countries. " - | IR

Please refer to Table 8.31

Operation and Maintenance Costs

(1) Calcutation Conditions

Operation and maintenance costs (O&M costs) after this project start are calculated

based on the conditions below.

a) O&M costs are calculated for four water supply enterprises of Tuyamuyun and
V(_}ddka'nal in Karakalpakstan and Khorezm.

b) Using the income and expénditure reports of the four water supply enterprises,
calculations are performed to predict the 0&M costs in future, based on costs per
unit quantity of accounted -for water (AFW).
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c) Forecasted and actual O&M costs are shown in the income and expenditure 'ri:pbrts.
-~ but here the costs are estimaled based on the forcchsted values that are considered
to reflect l_hé necessary and ideal operation aid maintenance conditions for their
water supply system.
d) The O&M costs for the Kaparas PS (the Kaparas PS) and raw water main shall be
added after their cipération “starls. In addiiion the cbs'ts for - water treatment,

partlcularly the cost of chemicals, can be reduced since the lurbldlty of lhc water in-

the Kaparas rescrvoir is low. :
¢) O&M costs for cach year are calculated from the cosls per um! quamnly of AFW
“and quantity of AFW for each year,

(2) Estimation of Operation and Maintenance Costs aft_er'Pr'oject
Implementation '

1) Tuyanyun system
The O&M costs per unit quantity of AFW in the Tuyamuyun system - after
implementation of this project is summarized as given below.

1. Electricity charges: The increase in the O&M costs of the Kaparas PS is
considered only in the Tuyamuyun-Nukus system. Its
increase in cost is 0.286 Sunvin®, _

The future increase in electricity charges of the proposed
PSs are estimated and added to the above elcetricity
| charges when the PS starts operation. |

Table 8.32 * Annual Electric Power Consuiption in 2010 and Its Ratio

Note : Annual eleciric power consumplion is estimated using the water demand in 2010.

2. Wages: Present unit expense per unit quantity of AFW arc used.

3. Chemicals: Forecasted Cost of existing chemicals is probably lower

~ than the actoal cost. ‘The cost of chemicals per unit
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- quantity of AFW estimated is uscd as’ the appropriate
| cost. |
4, Repairs: "The actual unit expense of repairs for existing facililics_'is
used. Repair expense for new facilities is taken as 0.5%
. of the cost of new facilities.
5. Social insurance costs:  Present unit expense per unit quantity of AFW is used.
6. Fuel, gas, lubricating oils: Present unit expense per unit quantity of AEW is used.
7. Others: Present unit expense per unit quantity of AFW is used.

The O&M costs per unit quantity of AFW excluding depreciation are set as given

below,
T-Nukus : 4.19 Sunvm® + electricity charges of transimission PS + cost increase
in repairs of new facilitics

T-Urgench: 2,50 Sunvm® + cost increase in repairs of new facilities

Table 8.33 Q&M Cosis Per Unit Quantity of AFW of Tuyamuyun System
Before and After the Implementation of the Project

(unit: Sum/m’)

Before project After project implementation

implementation

Basic cost -Additional cost .

T-N 4186 | . 4143 1. increase in electricity charge of transmission PSs '

"|2. increase in repair cost for new facilities

T-U 2864 - 2.535 1. increase in tepair cost for new facilities

2) Vodokanal systein _
The expenditure items tabulated in the income and expenditure report vary for each
Vodokanal system, but for calculations here, the expenses for receiving waier is added
to the expenditure ilems in the income and cxpenditure reporis for the Tuyamuyun
system. Expenses for receiving water are calculated separately based _oni the O&M
costs, water tariff, future water demand and extension plan for supply capacity.

The values for 1996 are used in principle for calculating the cost per unit quantity of
_ AFW for the Vodokanal system in future. However, considering the present condition
© of the water supply facilitics, the repair cost for Vodokanal-Khorezm was judged to be

inappropriate, the repair cost for Vodokanal-Karakalpakstan was- deemed to be
appropriate, and the repair cost for Yodokanal-Khorezm was estimated based on (hat
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8.6.4

"~ for Vodokanal -Karakalpakstan and the deprecmuon costs of both Vodokanals The
- costs per unit quantity of AFW were set as shown below.

Karakalpakstan : 2.54 Sunm’m3
Khorezin : t.14 Sunvm®

Project Iniplementation Plan
The implementation plas strives to make improvements to water quality, imp‘rov'cmenls

to satisfy stringent demands, ensure a stable supply of water, and satisfy futiire water
demand. To realize these objectives, the plan was divided into three phases according

to pricrity. The targels for the phases were decided as follows:

Phase I : Improve water quality and solve the ught demand and supply problem
Phase Il : Bnsure stable supply of water
Phase HU - : Satisfy the demand in the target year

Details of the phases are described below. The periods for the phases starting from the
time of tight demand and supply are:

Phase 1 " 3 years from 1998 (o 2000
Phase 11 : 3 years from 2001 to 2003
Phasc Il - : 7-yeass from 2004 to 2010

Refer to Fig. 8.12

Phase 1

(1) To improve the quality of water, change the water source from the Amudarya river

to the Kaparas reservoir
(2) To enable stable supply of treated water, improve the mixing basin, clasifier, rapid
filter, and chemical feeding equipment

" (3) Install monitoring equipment, control cqmpment ‘and recorders in the ceniral

control room to facilitate operation and management of the water trealment plant

{4) To solve the problem of tight water supply and demand, expand the tceatment -

plants of Tuyamuyun-Nukus and Tuyamuyun-Urgench systems

(5) Lay transmission pipelines 1o supply good quality drinking water to
Karakalpakstan and Khorezm : ' : '

(6) Improve the waterworks famlillcsm all lhecmes o
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Phase 11 : _
* (1) Expand the Nukus, Urgench, and Chalish water (reatment plants for responding to
accidents in the pipelines of the Tuyamuyun-Nukus system and the Tuyamuyun-
Urgench system and ensure a stable supply of water.

% o Phésc I

(1) Expand the pipglineé in the Tuyamuyun-Nukus system and the Tuyamuyun-
Urgench system to satisfy the demand in the target year.

8.6.5 Planned Water Demand and Supply Capacity

The expansion schedule’ of the water supply capacity based on the project
implementation schedule and the planned water demand are shown in Table 8.13
(Karakalpakstan covered by T-N system) and Table 8. 14 (Khorezm covered by T-U
system). '




Table 8.31  Project Cost
. (uhii:mnmus:)
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33 Tra-usxms mPumpmgSlarmn . T D
3.3.1 Xhazarasp Pempirig Station Phasc w _ Q256,200 min

Sub-Tolal,

169 785

4. YodoXanal Karakalpakslan

4,1 Wator Treament Plant

uf W, P(En[unmm) i’hau ]
l l SChImhas W‘I‘ £ (Rehabilitation)
Pl

432 Meter Instaltation D=20 Ph
433 Mter Instaation D=2 Thase - M1

Snb-Total

5. VodoKanal Khorezm

5.1 ‘M:!ét - Tieatment Plani
U:g ench )

5 ) 4_Etpan 'mn D*HX}* D
757 Matcring Syskem « o
321 Maer Ins!all:zboa D20 Phau l o
5. ! 2 Mcict Insu'la'mu
593 Mcla lastallation D220 Phase - 11

400 Phase - ll_l,f -

Sub Tolal.

59.'! I &) 118

X X

. 43.!

Tolal

83 WAE] 400.1] 1440

883 423

e

LA Eocel cumency portion, FAC : Foreiga Currency portioa

B/

&



ARAL SEA

» JE—

' memmame - BORDER OFWATFR SUPPLY BLOCK

[Muynak] . 1

DARYARIVER
E

LEGEND
0 ® DISIRCICENIER

a ' MAIORQITY
~——— BORDERCFWATERSYSTEMBLOCK

Fig. 8.1 Blocks of Water Supply System



ARAL.SEA 3 / Major Proposed Facilities

Pipeline

Muynak . T o
‘ ™ jviy  Water Treatment Plant
s‘ | E . ‘Water Source @
| ‘ % _ - Pumping Station
Kungrad K ' g '
TaDS, |
’ 3
Kungrad (3" Kaaeyk  Takhiakupir

'LEGEND
0 & DISTRICTCENTER'
v MAJIORATY
- = ADMINSTRATION BORDIR
= RVER |
=== BORDEROFWATERSYSTEMBE OCK

Fig. 8.2 'Altemaltive 1



9 / Major Proposed Facilities

ARAL SEA

{ Water tank
Lo AQommunity tap

Isting
aler sourcesf

mesmensa  Pipeline

Water Treatment Plant

Water Souirce

Pumping Station

JDARYARIVER

Reverse Osmosis

Kugad ' _ Keneyk  TakWalupic
Kmxi?ﬂea
Chimbay
o Kemli
. Leninabad ) Kegfi
katad
. o Amagt F o
Sttma'r.ny : - o
L S \ p Nukus Nerth D.S,
: odais
Khoderli
Trkhiatash

p ) No3B.PS,

<o

. : _ Margt * g\
TRUE NORTH ", SRR
| | ‘A p Y No2BRS. | |
' Gulen ' o .
e ’M :\\ : stan
'-l'Yasgitma.r erund
LEGEND _ SStovat O
_ Urgench 3
0 @ DISTRICTCENIER y Kostaborit. NN
© a © MAIORCTY | \\70_\_‘{% ™ [
T A - AWNSIRMK)N BORDER . 53: v 5 (P e Koome
= RIVER _ dag Khazarasp PS. ' \
Lo T . O
K lKRDEROFWHlH{SYSWm Tuyamuyun

U

Fig. 8.3  Alternative 2



~ ARALSEA '_-_, / ~ Major Proposed Fagilitics

Z \a!er tank e i Pipelin’e

Water Treatnie'ht Plant

4
: E Water Source
< ~ Puniping Station
' Y/ Reverse Osmosis
Kungrad § :
T&D.S. § : (
Kungo e Karavzyak Takhtzkupa
! { D -
e, azzm?dken ' °
Y Chinbay
. Kegeyh
Distibution Pipetine § =
Comunily lap m:mgit p Khatkatas
Wit
Exiing-
[Water Source]
TRUE NORTH

LEGEND

‘0 ® DISTRICTCENTER
o MAJORCITY
w+» ADMINISTRATION BORDER

=r RIVER c ~ p NTX \

~—== BORDEROFWATER SYSTEM BLOCK MY R e muyun

7 T-U
Fig. 8.4 : Alternative 3-1




-~ 'ARALSEA . __ / M_aj.or Proposed Facilities

1] _—

s Pipeline
Muyak O

Water Treatment Plant
Water Source

Pumping Station

-Al,in R AME

Karavzyak  Takhtekupi

Kungoy °

Kungra
T&D.S.

New Reservoir

LEGEND |
0 ® DISTRICTCENTER

% o MAJORCITY o : ) AR . ;
=+~ ADMINISTRATION BORDER X o o,\ 7 Comns.
==~ RIVER S _ Khazarasp P.S. ", 33 S \
=== BORDER OFWATERSYSTEM BLOCK - e Tuyamuyiin

T.U

Fig. 8.5 Alternative 3-2



-0 ® DIS’lRiClC[NTER

ARAL SEA | } / Major Proposed Facilitics

sezresem Piﬁelin’c

Water tank
Water Treatment Plant
Water Sdugce
Pﬁll}ﬁitig Station

Reverse Osmosis

Karzuzyak  Takbtakupy

azén?dkm > .

_ Y Chimbay
theyh

?
Distibution Pipetine Am_‘ i J Khatkbad

Distribotion Pump

ommunity tap

Takhiatash ;

E;islin '
ater Source,

-~ TRUENORTH’

'LBGFND

o - MAJORCITY |
inie Abvmﬁsn%wnowlunmmn

Kaparas
e BORDFR.OF\VA']ERSYS!PM BLOCK e Tuyamuyun

Tig. 8.6 Alternative 4-1



 'ARAL SEA . . / Major Propesed Facilities

masmecn  Pipeline

Water Treatment Plant

Water Source

. .. . Pumping Station

Reverse Osmosis

Karavzyak  Talhlakupir
e 0

O
1 Chinbay
Kegeyli
(]

N ¥halkabad
I Akmangit *
! 0

oy .

New Reservoir

TRUE NORTH

T

‘LEGEND
0 & DISTRICTCENTER

g o MArary N\ 1 |
- ADMINSIRATION BORDIR O\ v/
=~ RIVER Khazarasp P.S. f*, t.m'b ‘ \

] Ttyamuyun

== BORDEROF WATER SYSTEM BLOCK
. ' T-U

Fig. 8.7 Alternative 4-2

8-51 ' : . B/P



Kaparas Intake Station

®

Water Treatment Plant

Water Treatiment Plant
(Rehabilitation and Extension)

Amudarya Ri

Transmission Pump

®
Transmission Pum
'

(Peoposcd)

Karakalpakstan

Nukus
Q=65,000mY%d
+35,000m*d

{expansion)

AN ]

N
Co Sy

L%

SN ;
N ‘
Q=11 00m1d
: : =11,000m
LEGEND +22.000m7/d
_ {expansion) | 4 * TS N _
~——=-— Transmission Pipcline ‘_/t Q:sgng?:o:g{:;g S
- - — . . + e LH :
T BOU‘!da?f o o TNy {expansion} _
—~_~~ AmedaryaRiver = - S Y 4 Q
Y ! s e
0 ngand Nodes _ LN, . . o @
@ Nodes ‘ SN ' 0 o
' > Khorezm ert” ™ T '
[T T
. SCALE - Q=50,000d § » — * e e T
' : o +50,000m°/d _ Tuyamuyun-U .'
0 0 100 ) (expansion) Q:{OO, m¥d
| P | i ] +300,000md
Unit : kilometers _ : (expansion)
: THE STUDY ON - | Fig. 8.8
WATERSUPPLY SYSTEM INSIX CITIES OF - ‘
THE ARAL SEA REGION IN UZBEKISTAN Proposed Water Supply Sys.
JAPAN INTERNATIONAL COOPERATION AGENCY in 2010

§-352 BfP



TRUE NORTH

i o

f.',Rcs_t_:rvoir}_-? i

Kaparas [hriss

Weir for

Hydropower Station

< Tuyamuyun-Usgench -

T\J)'ramuyur:l-Nul;us; %
. | Water Treatment Plant

dia. 1,400 x 2 lines to T-Urgench WTP

dia. 1,400 x 2 lines to T-Nukus WTP

Waler Treatment Plant

'LEGEND

c Rcscrvoir, River ahd.:Cé:né‘l '
-Wat.cr'T,reatménl'Pl'am' |
- ®Semem Proposcd Pipeline |
\- Existing pipeline 7
| E Existing Intake Pump Station

THE STUDY ON .
WATER SUPPLY SYSTEM IN SIX C{TIES OF
THE ARAL SEA REGION IN UZBEKISTAN

Fig. 8.9 -
Proposed Kaparas

JAPAN INTERNATIONAL COOPERATION AGENCY

Intake Facility

8-53

B/P



— M —

e

—

<

LEGEND

-
ey

},4“’ .?a‘!',l!tl

Existing Transmission Pipeline
Proposed Transmission Pipeline

Boundary
River
Demand Nodes

SCALE
50

e
N4
‘i-\\\.

Unit : kilomelcrs

';‘ Kaparas

NY=H

‘ i

THE STUDY 0"‘

WATER SUPPLY SYSTEM INSIX (IT!ES OF
THE ARAL SEA REGION IN UZBFKISTAN

JAPAN INTERNATIONAL COOTERATION AGENCY

Fig. 8, 1)

Proposed Transmission Sys.
(Tuyamuyun Nukus 2010)

8-54

- BfP




.- pSC(“"‘)\ \n-. (ii

i- LY

‘lull’uulnu_ii

- f«- ETL L] CXUL

“g1200

L NE600 TN IO\ :
g /(\ K"'--k“ m S| L=132km S
i TRNGNABI 0600 | v 'S B AT
" U Q s N

'V‘t:-:- };_'f:.".‘x
gfééfs\' £,
J"xraitlb' "**’ o8

d

LEGEND

— Existing Transmission Pipeline
st Proposed Transmlssmn Pipeline
e =~ Boundary

=== River : ' SCALE
0O Demand Nodes | o 0 50 100
: : [
e Nodes : . :

" Unit: kilometers

. THESTUDY ON Fie. 811
WATERSUPPLY SY‘MEM IN SIX CITIES OF g. o. _ . :

'J'APAN'INrERNATIONAL'Coomm'ﬂox acency | (Tuyamuyun-Urgench 2010)

8-55 B/P




Fig. 8.12 . Implementation Schedule

Desciphon N Year : PHASE .| PHASE. NN, e PHASE-I ‘| Remaks
: 0 s R NC IR O I O S A k4 BUBE wpn o
.- . 16571 1958 be9e | 2000] J001 ?00:1 003 ?z?_&lw ?005& mﬁagg 2008) 2010
¢ |Loan Arrangément . par) P LA
lf’_tepnmionol‘ttudﬂﬂ!ids.l:nhiutlom) : - | o .
1 Kaparas Raw Waker Intake System

LA Ksparas Intake Station
12 Raw Water Mains __

k
[ D=l 4003.: 5 ka
T-U eajsting intake ptation D=1400L= $0km

o) U ms!mg intake stalhon |

LA T‘n) amuyisn-Nulus Water Supply System
21 }V_,n!ef!' Teatmend Plaow L _QeS00000m

‘.2 22 N’o .3 Boosler Pumpang Staum
223 Nukug Nnnh D-.smbubcn

2 3 M(ha'hbad Keg A

. 2!!Kuauqal. Takh;d:upﬂ N T D=3 L:f?ﬂlun T "__- T i TN perrgenrd

3. Tuyamuyun Vrgench Water Sopply System
31 Waler Trcalmcnt  Flont

h
323Ym|p=qk IG'uu -~
C3LASPA - Kosthupyr

323 Xoshkupyr - Shavat __Defn), NN h_m
¢ _.P-@Q..lr,liﬁ.!m. D ... [ N IEU NS TN NS O N y
33 Transmi :mPumpmgSlzlmn SRR [ IR N MO TR R TS S N A T Y
341 Khararasp Pumping Station Phase 31l Q=256,200m'd . P s N A

4. VodeKunal Karakalpakelan
4.1 Watce Teeatment Plant

by

'but:on hcmm‘t O
. A.21 Replacement D=100~D=400
422 Elpa.osmn quo-o—aoo Phase -l _

433 Mcicr Instllation D 20 Fhase - 1
£ VodoKena) Khoterm
5.1 Waler Treatment Plant

'5 22 E;pa}\;J'oe;B—loos
38 Elpans]oo D=100~

e T,

D 0

E 2P

532 Meler !nsmlmon D=20 Phase - W1 N-M 240 Pieces




S661

—

.. Aep

00086

T e

Te00ry Sansixy

_ Aeps e 0000LL
LM N-L Sunsmeg

-
lllll
-

1 - Aep/ % 000'SET

e e e

AN el

Kepy oz

006°6T

POUSEEN OV (TSI Sunsree

"&L'M N-L, vorswedxg
h%\n.a,OOO.Om ﬂ. ,w“uuuuunn
“F3 L SO BorsTRdxg it

-
-
- ‘m

Kep/ e 000"SET
dLM N-L vorstedyy

53

002

00¢

00S

{&ep/w puesnoyy) HHpeds)) 7 pususg

B/P

8.-57



LA

LM 2207 Fumspeg)

AT/ 5 000'SS

- §661

Aep/.T 000'081
"d LM 11 Sumstxy

LM 0T mﬁﬁw

Aep/ o 0OE'1Z

SRR Aep/Im 000081 |-
oL ney, vorsaedxy .

T St
IR o
-

T P

Aep/ I Q00'ss b m&uﬁmnmmnuu.._"ﬂ :

sy LI L P& CEEr e o
08Y Jroiizsniteldy a 1000y mowsmedxgiini i | H.nv.o\s_:._.,_ e
o T Aepamo0006 (]
: mﬁspéaoaﬁ%m R ” ;

1T IFISVHL n

e N TS e g

MZAIOLY T I 1" Ah Jo Arpeded uorsuedxs @uﬁﬂﬁm wa«ﬂw«@w IFTMA .Emw. "3

(Kep/u pussnoys) Kypdedu)) 7 puewag

B/P

8- 58



CHAPTER 9

 PROJECT EVALUATION

-

B/P






CHAPTER 9 PROJECT EVALUATION

9.1

Introduction

The selected alternative of the Basic Plan for the improvement of water supply systems
in the Study Area, has been discussed in Chapter 8 of the Main Report part 1.

Such a plan muist however, be analyzed also from the financial and economic points of
view.. In this section , firstly the financial viability of the Basic Plan , including the
Phases 1~3 of the project which is to be implemented over the period from year 1998
to 2010, is analyzed for the four entitics involved, namely the two DOMIWPs of the

' Tuyamuyun Water Supply Systen:

(a) DOMIWP-T/N(In this chapter, referred (o as T-N)
(b)DOMIWP-T/U(cefeived to as T-U)

and the t¥o territorial level urban water supply enterprises:
(c)Vodokanal-ROK (referred to as KKP)
(d)Vodokan'aI.-K:Z(referrcd to as KZ)

‘The four entities can be grouped as Group-A (T-N with KKP) and Group-B (T-U with
KZ) forming two scparate groups in relation to the arca they serve, being T-N and T-U
as bulk water producers and KKP and KZ mainly as water distributors.

This analysis focuses on the financial feasibility of the total project in the Basic Plan by
checking the viabilily of the respective Group-A and B and of all the four entities as -

. individual self-silppdrtcd 'enterprisés.' In procecding with the analysis, ﬁlrst' of ajl, the: .

tariff for the three groups of Vodokanal consumers are assumed and the price of .
purchasing water from T-N or T-U is determined so that viabilily of both Vodokanals
is secured for an appropriate discount rate. With the selling price of water from
DOMIWPs to the Vodokanals having so obtained, the financial i'iabi!ily of both
Vodokanals is secured for an appropriate discount rate.  With the sélling price of
v}aterrfr:om DOMIWPs to the Vodokanals having'so obtained, the financial viability of

_ T-N and T-U is then analyzed by calculating the Financial Inteenal Rate of Return
" (FIRR). Feasibility of the total project is evaluated thereaflter by calculating the

weighted average FIRR for the two groups of cntitics.  If Uzbek side desire to obtain
more ‘improved rate of FIRR from DOMIWPs and/or Vodokanals, there will be
solution to pursuc alternative method such as by iricreasing consumers’ water tariff and

by snppbrling wéter ezlterpriscs with sufficient subsidics especially lo the portion of
 construction cost. . '

0-1 . BE



9.2

9.3

General Assumption for the An'élysis'

For the analysis, the following assumptions were made with re.spect to fund
procurement, water tariff levels, O&M costs etc.,
‘() Tolal Construction cost .US__$ 1,018,615 x 10°

(b) Project life S 230 Ygars-f ) |
_ (©) Construchon penod : 1998 ~ 2010 (Total) -
 Phase | 1998 ~2000
Phase 2 | :12001~2003
Phase 3 120042010

(d) Base year for analysis ~ : 1998 (slaﬂing year of construction)
{€) Base of cost estimate © : 1996 prices (unescalated) :

(f) Monetary unit : US Dollar (US$)

(2) Rate of Exchange ‘ : 1 US$ =40 sum (as of July 1996)

(h) Water taniff - Assumed as in Section 9.3

(i) O&M cost : Operation and mamlenance cost is determmed based

on actual expenditure ‘shown in the financial
statement and assumed o be made up of two
components; O&M cost except depreciation that
depends on the Qo]umé of water sold (accounted-for
water), and additional annual cost of replacement and
- maintenance of facilities and water neters.  For
" details refer 1o Chaptcr 8 and Section 9.4 Part 1 of
the Main chort
(G)  Discount rate | :7.5% per annual, as the rate currenlty offered by
most intemational funding agencies.

Water Tariff

A h]gh percenlage (about 75 ~ 90%) of the O&M cost of both T-N and TU have been
subsidized by the- governmcnt up o now, If such subsidies are to be gradually

: reduced it is obvious that revenue of these enhhes should be increased by rmsmg the

selling price of the waler they produce. This mcans that, on the other hand the
Vodokanals, for their own financial stability, must cover lhc correspondmg increase in
the cost of water by apprOprlalcly increasing their tariffs. ‘However, the tariffs shoutd
be acceptable by the consumets and the possible upper leve! of tariff will be ‘governed
by several factors including, affordability and w:]llngncss to- pay which are related to

9-2 : B/P




income and comparison with cureent tariff and tariff of other public iitity services,
‘impact on industrial/production sectors,- social securily measures (such as privileges
given lo some consumers in Croup-l) elc. Therefore in this analysis, these Tactors
were taken into careful consideration in assuming the tarilf for respective consumer
groups.

(1) Assumed Consumer group-\wse tariffs

The tariffs assumed in this analysns for three consumer groups to be served by the
- Vodokanals KKP and KZ are givén in “Table 9.1 and 9.2 in compatison with the
current tariff as of June {996,

(2) Basis of assumption of corisumer group-wise tariffs,
(2) -1 As for Group 1;
(2) Houschold Expenditure on piped-water
As shown in Table 7.12 of chapter 7 of Pait | report, household water
~expenditure in the study area is much lower than those of other utility services
ltike electricity and gas. It is advisable that this family expense on water
should be raised closer up to the international standard level, In this respect,
wOr_l'drtcndency in the developing countrics slands belween 2~5% and
g_% ' according to the World Bank literature “Investing in Dévélopmcnt, Lessons of
Worltd Bank Experience” 4 % is upper limit.
(b} Average water expenditure of the households is 0.31% in Jan. 1995, and

0.48% in Jan. 1996 as shown in Table 7.15 of chapter 7 of Past 1. “With the L

assumed 2% of waler expenditure as a upper limit in the study area, assumed
* water tariff for Group 1 was obtained as follows,

Table 9.1 Assumed Tariff for Group 1

- A) Curcent Tasiff per m? B Assumed Tariff per m* Ratio A/B
KKP 0.50sum 0.0125U8$ 2, lOsum_ - 0.0525U8% - 4.2
KZ 0.35sum |  0.0087US$ 1.47sum'{ 0.0368US$ -
% : (2)-2  As for Group 2 and Group 3,

Currently, consumers of these (wo groups are frcqucnlly complaining thc lanf f
level, sometimes very reluctant to close the agreement. Even  some
- consumers are planning to secure own water sources for self-supply without
receiving from water Supply enterprises due o expensive cost,

‘ Accbrdiﬁgly it may be considered that water tariffs of these groups are already
“on the limit level of willingnéss-to-pay of the consumers. In view of the
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9.4

‘above, the assumed tariffs of Group-2, and 3 were determined saiie as the:
current tariffs as follows. : '

Table 9.2 Assuined Tari{f for Group 2 and 3

A) Current Tariff per m* |B) Assumed Tariff periv’] -
KKP | Group 2, and 3 C 96dsum same as A) BT
B ' (US50.241) . R
KZ | Group 2(Ave) - 6.3850m S 3} I
B O (US5$0.159) 0
Group 3 ' 1.90sum . -n- ' "
(US$0.198) - ' '

" Ralio BIA

Thus, the relevant Ave, tariffs of Vodokanals are summed up below.

-Table 9.3 Comparison of Welighted Ave. Tariffs

A) Cusrent Ave, Tarifl per m?® B) Assumed Ave, Tariffperm® | Ratio B/A
KKP | 5.198suin 0.130US$ 5.976sum 0.145US$ 1.15
KZ 3.313s5um 0.083US$ 3.937sum 0.098US$ 1,19

Operation and Maintenance Cost

Basic concept on the O&M cost of basic plan was discussed in section 8.6.3 of part 1.
Assumied data of the O&M cost adoptéd in the analysis are summarized in Table 9.4,

“The followings are same additional explanations,

(1) Basic O&M cost: unit cosl per m’ of AFW(Accounted-for Water)
- Caleulation is made from the itemized expendilure records per ny’ of ARW exeept
" depreciation cost.  Total unit cost by each enterprise was applied to the statting
“year of the conslruction. Therefore, annual O&M cost vary depending on the
volume of AFW.
(2) Electricity and Chemicals
Electricity ‘cost will be increased on the completion of Kaparas intake system,
transmission and distribution: pumping stations - in dif_fcfe-nl- stages. Chemical
consumption’s, on the other hand, will be decreased on the part of Tuyanuyun
Facilitics upon the utilization of water sources from Kaparas Reservoir.

(3) Repairs

Upon the completion of each of the facilitics such as Kaparas Intake Station, Water
Treatment Plant (Rehabilitation and Expansion) and- trans:hissioﬂ!distribulion
pumping station except Raw Water Mains, transmission pipeline and distribution

9.4 | - E B




;9.5

network which shall be covered by deprcc;auon cost, 0.5% of relevant asset value
of the facnhlles are. added to the annual repair cost from the following year.

As for water meters, replacement cost is assumed to be added as a part of repairs after
ten (10) years on average from the installation,

Details of the abave cost information of each centerprise are refetred to Table 9.4.

Result ’of Financial Analysis and Observations

Calculation was made to obtain Rinancial Internal Rate' of Return (FIRR) by the

assunied condition as per Section 9.2 and by the water Tariff as per Section 9.3, As

a principle, it is a requirement of “Financial Viability” to get revenue from the project
enough to cover total investment cost. ~ In this project; water tariff level was assunied
at a lower side by the réquest of Uzbek side while the tatal investment costs remain
huge cven after the project has been reduiced and rescheduled.

The followings are results and comments from these analysis.
(1) Case of 0% subsidies to the construction cost;
It was presunied that the total investment cost should be recovered by the total

revenue under the assumed discount rate during the project life.

However due to the very low revenue rate, KKP’s annual balance of acconnt is

Conslanlly in the deficil, being naturally unable to oblain water purchasmg rate, and o

K2’s obtained water purchasing rate is not enough to cover even T-U’s 0&M cost ,
being unable to get FIRR.  Thus in total, this case can be said as “not feasible”
conclusion.

(2) Case of 100% subsidies to thé constouction cost;
The construction cost ¢an be off-set by the correspondmg 1060% submdtcs and it is
minimuni requirement to cover the total O&M cost by the water revenue during the

project life.

In this case, results are sumntarized as under,



Table 9.5 Viabllity undef 100% Subsldics

Group-A _ Group-B
: KKP T-N Totalin Group | * KZ T-U | Total in Group
Ave. Water Tariff | 0.158 ] 013
US$/m’ (0.213) L .
Water Purchasing | 0.120 |- | | 029
Us$/m’ (0.189) | B |
Water Sales 0.120 ' 0.129
US$/m’ ‘ o489 | 1
Aggregated Balance] Balanced | Déficit Deficit Balanced | " Surplus ' Surplus
of account (B'alar’xcéd) (Balanced)| *© (Balanced) o '

Note: Assumed Waler Tarifl is fixed and unescalated,

From the Table 9.5, Group-A has not viability, While Group-B appears viable under

the asstmed water tariff, -
However Group-A can be viable by manipulating the Ave. walter tariff by increasing to

some extent independently from Group-B.  As a result of manipulation of the water |

tariff of Group-A, obtained water taiiff / water selling rate / water puichase rate are
shown in Table 9.5 as parenthesized. - In this case-.. Ave, Tariffs of KKP come out
1.64 times the current Ave. Tariff. * Fore more accurate analysis, it is necessary to
check the financial projection especially cash flow progress by year.

On the other side it must be taken into consideration that for such huge. mves!mem |f 3

' subsidies of the GOU depend on the toney from the international fund procuremenl it

~will be very _d:ffrcuh to find the avaitable fund sources because of the amount of credit -

being limited against Uzbekistan,

To sum up all these factors, Basic Plan as a whole is not financially
feasible or viable either without increased water tariff and / or sufficient
subsidies.

&




Table 9.4 Basis of Calcilation of O&M Cost
{For the Analysis of Total Basic Plan and Phase-1 of B/P)

1KKPandK2
Stage of Details of O&M Cost to be applied in the Analysis
No. | Project ; REP . KZ
i Year | = Hem . o Description Year fem - Desceiption
1. | phase 1 | 1998~] Basic Cnst : US_$ 0.0589(2.354 sum} 1998 Baﬁis Cost USS (_).0281(1 122 sum)
| phase m| 2027 | /m? - Arw - asperTzble 8.34 : -20'27 I - AFW as per Table 8.34
2 | prase n |2001~ Repalrs | US$ 25,500 10°X0.5%peryear | 2000(pH-1) | Repairs’ | US$ 21,600%10°%0.5% per year
|~phase w] 2027 | - ISt 129,500/ Year ' ~2027 =US$ 108,000/ Year
NS (tem 4.1.1, 4.1.3, 4.1.4) - L _{tem 5.1.1,5.1.3)
3 | phase i | 2004~ Reg':éir; : Us$ 10,600 10 %0.5% par year 2003{PH-2) | Repaies | US $15,300%10*%0.5% per year
1 | z0e7 ' =S$ $3,000/Year 2027 =US$ 76,500/ Year '
' {ltem 4.1.2) (ltem 51,2, 5.1.4)
4 | phase 1l | 2008~] Repairs Water Meter Replacement 2008 Repairs Water Meter Replacement
2027 us$ 210,000/ Year ~2027 -~ UsS$ 98,000/ Year -
23 T--N and T--UJ : .
Stage of Details of assumed D&M Cost to be applied in the Analysis
No. | Project T—N T
' Year item : Description Year © item Description
1 { phase | | 1998 | Basic Cost USS 0.1047{4.186 sum) . 1938 Basis Cost US$ 0.0716(2.864 sum) -
) ~1999] /m? + AFW as per Table 8.33 . ~1939 fm? - AFWY as per Table 8.33 :
2 | phase 1 } 2000 | Basic Cost US$ 0.1036{4.143 sur) 2000 |BasisCost|  US$0.0634{2.535sum)
fmb AFW] * ssper Table 833 . 2027 | /ot ATW . "
3 | phase o1 } 2001 | Basic Cost Us$ 0.1532{6.130 sum) 2001 Repairs | US$ 78,750x% 10°%0.5% pef year
~2027| /m® - AFW increase of Electricity ~2027° : ! =US$ 393,750/ Year _
(Mem2.2.1,223, 228 | : f (tem 3.1.1, 31.2)
a5 pei Table 8.32 : P
4 | prase | 2001 | Repars | Us§97.350x10°x0.5% peryear | — |
{2027 2US$ 486,750 Vear
(item1.1,2.1,1,2.1.2,2.2.1,2.2.3,2.2.4}
S | phase | 2006 | Repairs US$ 54,100 10° X 0.5% per year 2006 | Repairs | USS 41,700 10" %0.5% per year
~2027 »US$ 270,500/ Year ~2027 ~US$ 208,500/ Year
{rem 2,1.3, 2.2.2, 2.2.4) " _ o em3ia e
6 | phase m | 2006 | Basic cost US$0.1903(2.6135um) | - -
~2027} /m} - AW Increase of Electricity '
(item 2.2.2)
35 per Table B.32

Note : PHASE { :Yeaf 1998-2000, PHASEN: Year 20012003, PRBASEN: Year 2004~2010
AFW: Accountedfl’or Woater
For item Mo, refer to Table §.31,



9.6  Steps for the financial Improvement

Followings are some cffective measures  for ‘getting  improvement  toward
implementation of the project. '

(1)Need to reduce the investient cost of the projéct by revncwmg from the technical
and economlcal view poml

(2)Need to reduce espcc:ally the huge investment of phase 1 during the ﬁrsl three .
ycars, corrcspondmg 60 % of total.

{3)Necd 1o supply subsidi¢s from the GOU ﬂex:b]y when it is neoessary if the
water tariff may not be raised above the assumed fariff herein.

{HNecd to m_créas"e the revenise by the diversification of the sources, such as fe¢ of

| imeter connection service and pcné]ty charge for over volume consumers than the
contracted, _ _ o

(5)Neced to adopt:the system of gradual increase of the water tariff step by step
according to the economic development of the siudy area. |

9.7 Recommendation

As a general rule, water supply enterprise should be self-efficient on its own water
revenuc enough to cover fegular services and the capital investment.  In this particular
case, duc to the fact that 'watér tariff is much lower than the international level and
“construction cost is huge especially in the initial stage for phase:1, some special
counter-measures should be contemplated.

Ttis essential and récommendable that this counter-measures should be finally decided
‘by Uzbek side such as arrangement of special loan to waler enterprises, arrangement of
the government support as subsidics, selting up the water tariff as an international
level.
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CHAPTER 10 INITIAL ENVIRONMENTAL EXAMINATION

10,1 Concept of ‘Environmental Consideration

Envirommental destruction has been proceeding on a global scale today. The
‘:enviro‘nmenlal damage to the Aral Sea region may be considered as one such example.

There have been mahy alarming reports about the contamination of drinking water, the

source of which is the Amudalyé river, and lhe'advérsc effects on the health of the

inhabitants of the region because of the environmental destruction. An‘objective of this

Study is to improve the q'uality of water supplied to this region.

“Environmental Consideration” has been defined in this project as “consideration of

countermeasures to preveni and imitigale excessive environmental impacts due to a

developnient project by carcying out investigations to check and assess environmental

~ impact.” - The pretequisite of this definition is the awareness that development aid is

sustainable and not a temporary measure. That is, environmental consideration is a

necessary requirement for ciisuring sustainable development.

If environmental consideration is inadequate, for instance, if the control of natural

resources {i.e. waler, encigy, eltc.) in the surroundings during the i;ﬁplementation ofa

development project is neglected, the bas¢ for development itself is lost and

development cannot be sustained. Morcovet, this will also lead to a situation where the

basis of livelihood and survival of the inhabitants is endangered. Consequently,
sustainable development that takes into account a good balance between the !
development prOjCCl and the natural resources in the surfoundmgs and the foundation

" of livelihood and survival of the mhabltants, is essential,

That is, the fundamental policy for environmental consideration in JICA is to promote
sustainable development for improving the livelihood of people according to the wishes
of the country for which the Study is being carncd out, and to assist in achlcvmg

harmony with the environment.

Neglect of ‘this e‘zwimnmchlal consideration and plans that give priorily 1o economic
aspects have resulted in the destruction of the environment on a global scale today.
The environnicntal crisis of the Aral Sea is a typical example of how the environmental

consideration has been neglected,
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10.2

Guldelines For Initial Environmental Examination -
(1) Uzbckistan Environinental Regulations

The basic environmental law regulating every environmental law and regulation has

- entered into force. For water environment, there are several laws and regulations such
as Water Works Law and Régulalion for Industrial Effluent Control. " Laws and:
rcgulanons on Environmental Tmpact Assessment (EIA) have not been entered into -

effect in Uzbekistan'.

(2) Environmental Guidelines of the JICA Study Team

During the study, the environmental impacts of the project on the regional environment

will be examined. Results of the examination wilt be evaluated, and if recessary,
mieasures to prevent of mmgate ‘environimental lmpac{s will be framed. The Study
needs an Initial Environmenta! Evaluation (IEE) during the basnc planning stage, and an
EIA at the feasibility study stage based on the results of the IEE.

According to JICA's policy on environmental examination for international cooperation
projects, 1EE {or EIA as required) shall follow the environmental guidetines of the host
country as far as possible. But if there are no guidclines available in that country or the
guidelines are insufficient, Environmental Guidelines prepared by the JICA Study
Team (JICAEG) shall be adopted. Considering the present situation in Uzbekistan,

~ IEE for this project is to be made using JICAEG.,

- Bascd on JICADG thc major env;ronmemal clcments tobe’ exaimncd for watcr supply

projects are as Follow. Details are given in fater section,

S 103

i) Pollution.
it) Natural environment.
i) Social environment.

Existing Condition and Background for Environmental Study

In gencral, the environmental i'mp&ct of awater supply project is considered to be very

T R is niot untit the final slagc of this Study that the Sludy Team noticed that the ROU had the

law and the regulation for EIA as follows. Since 1993 a system for EIA in the ROU has been in .

effect. Requirements regarding EIA procedures are specified in Guideline and Construction
Norm and RuTes (RD 118,0027714.24-93, RD 118.0027714.22-93 and KMK 1.03.01-96)
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minimal, but as long as there is a possibility of an impact, environmental consideration
(study) of the project is necessary, The 1EE for the proposed water supply system in
the chapter 8 is discussed here.  ~

Prior to the environmental study, the existing condition and background of the study

and the existing & proposed water supply system are briefly summarized in this
section. For details please refer to other parts of this report.

(1) Bxisting Condition of the Study Area

' The existing condition of the Sludjf Area is detailed in Chapter 2

(2) Existing and Proposed Water Supply System

Details of the cxislihg and proposed water"supply syétem and plan are given in
Chapiers 3,4 8. Both water supply systems, classified as Tuyamuyun and Local
(VodoKanal) system, are briefly compated in Table 10.2 to identify the differcnces.

(3) Major Works in the Proposed Plan

The facilitics in Table 10.2 are to be constructed or tehabilitated. -
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Table 10.1 :Comi)a'ri'son betieen Existing and Proposed Water Supply System |

flem

| Existing system

| . Proposcd s_y_sfcm

Tuyanmuyun System (Tuyamuyun-Nukus and Tuyamuyun-Urgench)

1. Water sources

Irrigation canals at the Tuyamuyun
gorge . o

(Kaparas reservoir for water
source has been completed but i is
not in operation.)

Kaparas reservoir
(Kapadras reservoir w;ll be put into
opcrahon ) :

2. Water intake |

Each water trcatment plant has =
intake facility near the plant.

3. Raw water
main

New intake facility will be put into
operation at Kaparas reservoir.

From water intake points to the
existing water treatment plants

From Kaparas reservoir to the exishﬁg
waler treatnient plants

4. Water
treatmient plant

Tuyamuyun-Nukus and
Tuyamuyun-Urgench water
treatment plants

- I5. Transimnission
system

There arc several pipelines and
pumping stations for distribuling
water to regions and cities.

Both plants will be p_aru.ally
rehabilitated and expanded to ineet
future demand.

“18ome pipelines and pumpmg stations

will be _added

Local (VodoKanal} Sysiem

. Water source

Details are given in chapter 5.

There are several waler sources,

Smné of the existing water sources are

- |used,

{2. Water intake

Intake points are located in the

Some of the exustmg waler intakes are

vicinity of the existing water |used.
_ ireatment plants -
3. Water There are several walter treatment  [Some plants are rehabilitated,
- treatment plant jplants. ‘|improved and expanded.

4. Distribution
syslein

There are existing distribution
water networks and pumiping
station,

Aged and corroded pipes are replaced
and water networks are exténded.

. |5, Water Meier

Water mieters now are mstalled for -
some of 2nd and 3rd group

“customers.

Water meters are installed for all
customers.

" Table 10.2 Construction and Rehabilitation 'Wnrks

Proposed Facilitios and eqmpment

Proposed Rehabilitation

’l\tyamuyun system

I. Kaparas intake pumping station

2. Raw water main

3. Water treatiment plants (Expansion)
4. Transmission pumping stations

5. Transmission pipelines (Exlcns_ion)

1. Water treatment plants

Regional (VodoKanal) system

1. Water trcatment plant (Expansion}
2. Distribution network (Extension)

1. Water treatment plants
2. Aged and corroded distribution

{network
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10.4

Environmental Impaét Screening
(1) Environniental Examination Matrix

An environmental examination matrix (EEM) is a useful tool for a brief screening of the
project’s impact on the environment. The components of the matrix include project
activities and environmental clements.

- 1) Pioject activities .
According to the plan, construction / tehabilitation and operation of the facilities as

stated in the Table 10,2 are included in the project activitics. Tn addition, operation
of Kaparas reservoir and increase in sewage water as a result of development of
water supply are considered as environmental activities.

2) Envlronmental elements
These are menuoned in the section 10.2 and Table i0.4 -aand b.

('2)'Environm¢mal !mpac't Screening by EEM
Table 10.4 -a and b show the EEM for this project using the above mentioned matrix
components. The EEM is utilized for the first screening in this study. All the

environmental elements are screened with reference to each pro;ect actmty.

Also the Uzbek side, VodGEO, has prepated the resulls of screemng and scoopmg by -

‘the BEM as shown in the Supporting Report.

Sy

As indicated in the table, from viewpoints of environniental clements, the following

elements cénnot be ignored during overall project activities and need to be examined at

feasibility study further.
1) Noise and vibration
2) Landscape
© 3) Aichaeological treasures

On the other hand, from the view point of the project activitics, the following activities
may have an impact on the environment in the study area and need to be examined at

feasibility study further.

- 1) Operation of the Kaparas reservoir
2) Opcréxlion of the water treatment plant
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3) Increase in sewcragc water as the water supply sySlcm devclops (Vodokanal

‘systemy) -

In addition, the following specific activitics are to be considered: _ _
1) Rehabilitation and replacement of existing facilitics, and increase of solid waste.
2) Construction of pipelines that hinders traffic.

Table 10.4-a Environmental Eicé_min_alioh Matrix (Tuyamuyun System)

- Project Operation |Intake . |Raw water Waterd Rehabitita] Transmis | Transmissi
Activities \lof Kaparad pumping [main ~ rcatment Jtion  offsion on
' reservoir |station planis existing | pipelines pumping
anlronmenlal ' _Iplants - ] . ° []station
Elemenls _ ‘clojlclolclajclolctolcio
Pollution [Offensive Odor o i e AR
Ground Subsidence 11 i B2
Noise and vibration HO
Soit poltution =
Water pollution 0
Air Poliution
Matural  {Landscape 0
Environ- |Weather 5
ment Flora and Fauna

Coastal and s¢a areas

Lake and rivers -

Groundwater

Soil ecosion .

Topography/Geography

- [Social Risk of disaster

- |Environ-- [Sotid waste

“ment Public health

Water right

Archacological treasures

Traffic/public facilities

Bconomic activities

Area Separation

§
i

AN

“|Resettlement

\;4

1y

‘ Notc _: Construction phase, o: 9]

“Shaded area: No impact is' anficipated; Circle: Impact cannot be lgnored and further
" examination is needed.

f at

on phase
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Table 10.d-b Envirommental Examination Matrix (Vodokanal System)

Project Water Rehabil. of |Distribution|Sewerage
: _ Activities  [lireatment existing network increase
Environmental - plants plants :
~ Elements - fT'eTo C
Pollution [Cffénsive Ondet : ' ;
: Ground Subsidénce
Noise and vibration
Soil pollution
Water pollution
Air Poliution
|Natwral  [Landscape
Environ- jWeather
ment Flora and Pauna
' Coastal and sea arca
Lake and rivers
{Groundwater
Soil erosion
. TopographyIGeography
Social  |Risk of disaster
Environ- [Solid waste
ment Public health
' Water right
Archacological treasures
Tral{ic/public facilities
Econormic activities
Area Separation
Reselllement ‘
Note C: Construction phase, O: Operauonp ase
- Shaded area: No impact is. anticipated; Circle: Impact cannot be lgnorcd and
further examination is needed. o
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Terminology

Eavirenmental Impact

‘Refers to adverse cffects on the overall environmental situation that encompasses
atmosphere, water, soil, living organisims and assets, social data, distribution, relevant
to livelihood and their mutual relations. :

Preliminary Envivonmental Survey

An enviconnierital study implemented in the preliminary 'sta‘ge.:"l"_he' Preliminary
Environmental ‘Survey is meant for carrying ‘out screéning and scooping of - the
environmental effects of a project; it is ranked as a part of the Ini_ﬁal Environmental
Examination S ' o

Initial Environmental ' Examination (Initial Environmental Evaluation)
{(IEK) '

"It refers to the evaluation during the very initial stage of formulating plans of a
development project of the environmental effects, which are predicted by acquiring
-~ existing and readily avaitable information and data, or by referring to judgments of

* experts having a good knowledge of environmental effects of similar projects. Another -
~ objective of this cxamination is to investigale environmental relief measures from

- environmental considerations for a project thal does not require E1A.

| Environmental Impact Assessment (EIM‘

Iinvironmental Impact Assessment refers to the study of environmental effects for a
dci.relop‘mcm project for which detailed investigations on environnmental effects are
- considered to be necessary, prediction and assessment of the ‘effects, selting
“chvironmenlal conservation largets' and specifying measures to prevent or initigate
adverse effects on the environment.

Environmental Management Plan

The Environmental Management Plan here refers to a plan for establishing a monitoring
system or method considering environmental conservation targels d'u'ring or in parallel
wilh the implementation of a project for monitoring the environmental impact on the
surcoundings with the aim of conserving the enviconment appropriately,
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Screening

Screening refers to the action of judging whether the implementation of environmental
consideration is necessary or not for a development project. The screcning carried out
within Japan for prior surveys is called preliminary screening.

- Scooping

Scooping sefers to clearly defining the study items for Initial Environment Examination
(IEE) and Environmental Impact Assessment (EIA) by finding out the items considered -
to be important from environmental impacts that are predicted to occur together with the
implementation of the development plan or development project.
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CHAPTER 1 SELECTED PROJECTS FOR FEASIBILITY STUDY

1.1

1.2

Introduction

This "part of the report consists of seven chapters: Chaptler 1 desciibes planning

- conditions and selection of high priority projects (facilities) for the feasibilily study.
* Chapfer 2 describes the engineering design of the facitities selected for the feasibility

study. Chépter 3 deals with operation and maintenance aspects. Chapter 4 proposes

“improvement plans for managemient and organization. Chapter S presents the cost of
“the Project and its implenientation schedule. Chapter 6 deals with the most important
~part of this report, that is, project evaluation. Chapter 7 is environmental impact

assesement and Chapter 8 is the conclusion,

'Ihe.Basic Plan for improving the water supply system giving émphasis to drinking

water quality in the Study area, has been formulated as part I of this report. Following
the Basic Plan, a feasibility study for the high priority projects that mainly contribute to
improving water quality, was conducted as discussed in Part Il of this report. The
priority projec{s for the feasibility study have been selected from the Basic Plan to meet
the water demand in the target year.

Planning Conditions
(1) Target Year

The target year for the Basic Plan is 2010 with the probablé start of this projeci takén-_ i,
as 1997. The construction will start fom 1998, After discussions with the Uzbeki side,
the target year for the féasibility study was set at the end of 2002, 5 yéars after the start
of the project. The high priority projects (facilities) are, therefore, selected from the
Basic Plan to meéet the water demand in 2002,

(2) Water Supply System

In the Basic Plan, plans for the 'interi-rcgiona! water supply system - the Tuyamuyun
system, and the regional water supply system - Vodokanal system, have been

- formulated based on the selected water supply system for the Study Area. The plan for

the feasibility study is formulated based on these water supply systems.

The Uziransgas waler supply system now provides water to some cities in the Study

1-1 - | COBS



Area, After discussions wwith ‘the Uzbeki side, it was decided to separate this water

supply system from the Tuyamuyun water supply system in future, that is; to stop -

depending on the water supply from the Uztransgas system when the Tuyanmugun
system goes into full operation. Consequently, the inter-regional water supply system
in the Study arca will be integrated ‘into a single system, namely the Tuyamuyun
- system.

5 (3) :Pbpuiatibn and Water Demand

“The population and the water demand of the Sludy: Area wete projected for the years
2000, 2005 and 2010 in the Basic Plan. The population and water demand in the year
2002 are estimated by propoitional allotment of the figurds for 2000 and 2005. The
summary of the figures so calculated are shown in Table 1.1 (by lér’ritory) and Table
1.2 (by Tuyamuyun systém). Table 1.3 shows population and water demand by city or
district. R |

Table 1.1 Summary of Population and Water Demand
by Territory in 2002

District Total | Coverage Served | percapita | Average | Maximum

population rate population | consump. water waler

deimand demand
(ths.) @ | (hs) | Weatday) | (s, m¥dy | (ths. m¥d)
Karakalpakstan : ' : ‘
urban 746.2 92.4 689.3 442 304.6 1350.2
rural 8431 | 613 | 516.8 106 550 632
sub-fotal 15893 | 759 i,2061-| ‘298 | 3506 | ‘dizse

Khorezm

urban 368.2 97.0 357.1 650 232.1 266.9

" rural 1,098.1 69.4 762.6 131 99.8 114.8

| sub-total 14663 | 764 1,119.7 296 3319 381.7
Jtotal 30556 | 761 | 23258 297 691.5 | 7952

" Note : Per capita consumption includes water consumption for Group{1), Group(2) and Group(3).
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Table 1.2 Summary of Population and Water Demand

“ by Tuyamuyun Systeni in 2002

District Total Coverage Served per capita Average | Maximum
population rate’ population | consump. water water
_ _ : demand demand

. (ths.) (%) (lﬁs.) | (casday) | (ths. m'%d) | (ths. m*/d)
| T—N’uk:us : , : ' _

trban 712.7 N4 658.4 435 2863 | 3292
rural 7311 617 | 4513 106 48.0 55.2
sib-total 14438 | 768 | 1,109 301 334.3 184.4

T-Urgench ' ﬁ

urban 401.7 96.6 388.0 645 250.4 287.9
roral 1,210.1 6%.4 828.1 129 106.8 122.9
sub-total 1,611.8 75.4 £,216.1 294 357.2 410.8
total ' 3,055.6 76.1 2,325.8 297 691.5 795.2

Note : Per capita consumption includes water consumption for Group(1), Group(2) and Group(3). -

In Vodokanals, consumers are classified in three (3) calegories with different basic

% tariffs. They are;
- Group (1): The Residents
- Group (2): Budgetary Inslitutions,' Self-Sufficient Sanatoria and Health Resorts,

Medical and Sanitation Institutions, Public Dietary Enterprises,

Municipal and Public Services Enterprises, Collective Farms and

‘ State Farms '_ ' | o :
-Group (3): 1ndustrial, Construction, Commercial and olilcr Entcrpri'scs',:.;

Organizations and Establishments.
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Tabie 1.3 Population and IQWatelf Demand tn 2002

Karakatpakstan Khorezm
Cities, | Pop. Srg_Pm__I_\_y_a_[_)_ﬂg}R Cities, _Pop.  Stv.P AveD Max.D
Villages ths. ths. ths. m’!day Villages ths. ths, ths. m’fday _
(Urban) : _ (Urban) o _ %
Nukus 2524 2322 9504 109, 30Urgench 1524 11524 9663 11112 ;
Takhiatash(G.P) 540 5513 2312 - 2659%Khiva 508 508 2594  29.83[
| Tortkul 49.7 458 2009 ' 23.10|Khanka 1321 297 1620 ' 1863
Muynak- 149 142 662  7.61|Khazarasp 160 147 942 1084}°
[Khodjeiti(G.P) 714 657 2973 34.19Shavat 150 138 1057  12.16]
Beruni © 485 447 2010 2427Guden 217 200 1565 1799
Chimbai - 349 322 1695 19.49Karaul 153 153 1163 1337
Shumanai 138 127 459  5.27Koshkupyr 166 152 797 - 9.16
Kungiad(G.P) 61.6 567 2288 26.37Dagat 9.4 8.7 819 941
Khalkabad 120 110 520 S.97Yanglaryk 10.8° 9.9 874 1005
Kegeili 142 131 589  6.77|Druzhba 164 159 1238 1424
Akmangit 8.3 7.7 299 344JYang:bamr 59 54 597 687
Karauzyak 139 128 4388  5.61[Chalish 58 53 276 318
Takhtakupyr 184 170 652 749
Kanlykol 99 91 346 399
Bozatau 4.2 39 149 LM
Ellikkala 119 110 842  9.68
Karatay 36 34 255 293 &
Djumurtan 36 i3 192 - 2.20
Komsomol 0.6 05 013 020
Karakalpakia 4.1 38 130 149
Zhaslik 4.1 38 1,30 - 1.49
t | Vodnik 63 58 198 228
. [Mangit 299 216 1640 13.80 : S
Urban total 7462 689.3 304.60 350.24 Urban total 3682 357.1 23205 26685
(Rural) (Rural) ' '
Amudarya 1120 655 699  8.04Guilen 933 647 849 076
Takhiakupyr - 297 197 204  2.35Koshkupyr - 1147 672 894 1028
Kungrad 430 313 - 328 - 3.77Khanka 1067 930 1198 13,78
Karauzyak 1330 193 209 2.40Khararasp 159.2 1058 13.51 1554
Kegeili 374 218 233 2.68Shaval 1153 766 10.12 © 11.63
Kanlykot 302 220 217 2.4YUrgench 1376 876 1163 13.37
Chimbai 61.5 388 411 4.73Khiva 1249 1026 1340 1542
|Eilikkala 1044 741 791  9.10Yangibazar 600 - 352 469 539
- |Khodjeili 733 355 362 4.1¢Yangiaryk 754 442 588 676 @g
 Tuetka 1097 708 7.67  8.8YBagal 1110 857 1120 1288
- [Nukus 428 292 313 3.60
“|Shumaaai 327 159 162 1.84
{Beruni 99.6 525 580 6.64
Muynak 165 101 - LI0  1.26
| Bozatau 175 102 LI 1.2§ _ o
Rural total 843.1 5168 54.97  63.23Rural total 1,098.1  762.6 © 99.84 114.81]
total 1,589.3 1,206.1 359.6 413.5t0tal 1,466.3 1,119.7 3319 3817

Pop Papulaticn, Srv. P: Scrved Population, Ave. D : Dally Average Water Demand,
Max, D Daily Maximum Waicr Demand
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(4) Water Supply ‘and Demand Gap

Currently, the water supply capacity docs not meet the water demand in the Study Area,
especially in Khorezm. The gap between supply and demand will widen as the
population and the coverage rate increase, that is; as the water demand increases. The

~ present tolal water supply capacity, excluding Uztransgas system in Karakalpakstan is

275 thousand m’/day and that in Khorezm s 249 thousand m*/day. According to the
Basic Plan, some of the existing water treatment plants can be used in the future. The
total capacity of these plants are: 268 thousand m’/day in Karakalpakstan, including

170 thousand m’/day in the Tuyamuyun-Nukus WTP, and 235 thousand m’/day in’

Khorezm ‘including 180 thousand m’/day in the Tuyamuyun-Urgench WTP. The
capacity by region is shown iri Table 1.4. Conséquently, the gap between supply and
demand in 2002 will be widen to 116 thousand m’/day in the Tuyamuyun Nukus
system and 176 thousand m’/day in the Tuyamuyun Urgench system, as shown in

“Table 1.5. The water supply capacity, therefore, necds to be increased to meet this

shortage .
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“Tabte 1.4 Capacily of Exlsiing ‘Water Treatment Plants to be -
© Used and Expanded in Future

(unit; Iﬁousa'nd'mslday)

Name Design Capacity | Capacity to| Source of water Typeof -
capacity operated be used in treatment
: at present future j)roi:css
Karakalpakstan . o B _
1| Nukus (VK) 65.0 60.0 600 | caal sedimentation &
o _ : ; ' filteation
2 Tirtkul (VK) 8.4 8.4 "84 | ground water
% Beruni (VK) 46 46 4.6 . | ground waier
.4 Chimbai (VK) - 57 “1.0 2.0 | ground water
5 Kegeili (VK) 2.5 1.0 1.0 | ground water |
gBeonicAv) | - | 80 | 80 |goundwaer |
7 Turtkul (AV) - 14.0 14.0 | ground water
 Fsub total 970 980 _
T-Nukus 2000 140.0 1700 | canal sedimentation &
(170.0) _ filtration
total - 237.0 268.0
~ Khorezm : _
| Usgench(VK) 50.0 45.0 45.0 | canal sedimentation &
. filtration
_2AChalish (VK. AV) - 10.0 10.0 | ground water L
sub-total o . 55.0 55.0 _
T-Urgench 200.0 180.0 180.6 | canal sedimentation &
N : filtration
total | ' 235.0 235.0

VK : Vodokanal, AV :Agrovodokanal

“fable 1.5  Water Supply and Demand Gap

for Tuyamuyun Systemn in 2002
(unit ¢ thousand m/day)

Water supply Maximum water Existing water supply capacity Difference
demand -
Total “including {Shortage gg%

o - Tuyaniuyun in capacily)
TNukes | 3844 8 |y | 1164
T-Urgench 410.8 235 180 1758
total 795.2 503 350 2922
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1.3

According to l_hd-Basic Plan,- this difference can be' climinated by expanding the
“Tuyamuyun water treatment plants by 2002. Consequently, the additional design
capacity of each Tuyamuyun water treatment phant is planned as shown in Table 1.6.

Table 1.6

Planned Additional Capaclly and Total Capacity

in 2002 for Tuyamuyun Water Treatment Plant

{unil : thousand m/day)

Water

Required capacity of

Deéign capacity

teeatment plant _w;vate.r treatment plant for water demand iri 2002

© Additionat Total ~ Additional Total
T-Nukus -128.0 328.0 150 350
T-Urgench ‘193.4 393.4 200 400
total 321.4 521.4 350 750

Required capacily of water treatment plant, calculated as 1.1 times the daily maximim water demand,

includes water quantity to be used in the plant in addition to the daily maximum water demand.

 Watér Supply Facilities for the Feasibility Study

Water supply faci_litie:s are plannéd and designed to satisfy the water demand in 2002,
The facilities for the feasibility study froin the Basic Plan are shown in Table |.7. '

I-7
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Tahle 1.7 Facihties for the Beasiblllty Study

Specification

Work llems
1. K'ipdras Raw Watr‘:r Intake System
1.1 Kaparas intake pumping Station Q=1,000,000 m’Al

1.2 Raw water main (Kapatas to T-Nukus intake station)

D=1,400 | Line

1.3 Raw water main (Kaparas to ‘T-Urgench intake slauon)

D=1,400 2 Lines

2. Tuyamuyun-Nukos Water Supply System

2.1 Tuyamuyun Nukus waler Ircatment plant

~2.1.1 Rehabilitation Q=200,000 m*4
2.1.2 Hxpansion : - 1Q=150,000 m4
2.2 No.2 booster pumping stition 1Q=306,940 m’&
2.3 Nukus North distribution pumping siation | Q=255,910 m4 ]
2.4 Kungrad transmiission and distribution pumping station C|Q=55,020 m’A

~2.5 Transmission pipeline

2.5.1 T-Nukus WP to No.1 booster pumpmg station

D= 1,400 mm L= 63.0 km

2.5.2 Nukus to Takhtatash

| D=1,200 mm L= 11.0 km

2.5.3 Takhiatash o Kungrad

D= 1,000 min L= {11,0 km

2.5.4 Kungrad to Muynak

=500 i [=96.5 km

2.5.5 Kegeili to Bozatau

D= 400 mm L=50.0 km

3. Tuyamuyun-Urgench Water Supply Syslcm

3.1 Tuyamuyun Urgench water treatment plant

3.1.1 Rehabilitation

[Q=200,000 '

3.1.2 Expansion

Q=200,000 m’id

3.2 Transnission Pipeline

3.2.1 T-Urgench WTP to l{hazamsp Boos!cr Pumpmg Station

D= 1,200 mm 1= 27.0 km

__3 2.2 Khanki to Urgmch

D= 1,200 mm L= 13.2 km

3.2.3 S.P.1 to Koshkupyr

D=600 mm 1= 14.0 km

3.2.4 Yangiaryk to Khiva

D= 600 mm L= 20.0 km B

. 3.2.5 Gurlen to Shavat

D= 600 mm L= 19.5 km

4. Vodokanal-Karakalpakstan

4.1 Nukus water treatmient plant ( {Rehabilitation) Q=65,000 m*A! o
‘4.2 Chimbai waler treatment plant (Rehablmalmn) Q—: 2,200 m*A
4.3 Turtkul water treatment plant {Rehabilitation) Q= 8,400 m*A
4.4 Berunt water lreatment plant (Rehabilitation) Q= 4,600 m’A
4.5 Kegeili water treatment plant (Rehabititation) Q= 1,000 m*A

4.6 Distribution network

 4.6.1 Replacement

| D= 100 to 400 mim

- -] 4.6.2 Expansion

D= 100 to 400 mm

4.7 Water meter D=20 mm

5. Vodokanal-Khorezm _ S
5.4 Urgench water treatment planl (Rehablhlauon} Q= 50,000 m’4}
5.2 Chalish water treatment plant {Rehabititation) Q= 11,000 m’A’

5.3 Distribution nelwork

5.3.1 Replacement

{ D= 100 to 400 mm

5.3.2 Lxpansion

{D= 100 16 400 mm

5.4 Watler meter

D=20mm

1-8
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1.4 Preliminary Evaluatlon of the Project for Feasibility I_ Study

The conclusions :bélow were arrived 4t afler financial evaluation of this project included
in the Basic Plan. The total conistruction cost of the project in the Basic Plan amount
to as much as US$ 1,019 million. Tt will be very difficult to find the available fund
-sources. While the ﬁnanc:a] internal rate of returin (PIRR) can not be obtained even if
subsndy cover fully total constriction cost. The economic and financial condition of
- Uzbekistan, Karakalpakstan and Khorezm are very severe, and it is clearly impossible
to implement the whole project even if external a331slauce or loan are ‘considered.

Conscquemly, Basic Plan as a wholc is not feasible or viable.

Even if implﬂﬁeﬁlalion of the project is restricted to projects before 2002 included in
the feasibility study (Table 1.7), the total investment for construction amousls to
US$ 607. | million. Therefore even if a feasibility study is carried out, there is a high
probability that the project will not be realized. Here, the project to be implemented
by 2002 for feasibility study is evaluated preliminarily. The results suninarized in
Table 1.8. Also for reference, see Chapter 6 in this part of report.

Table 1.8 Préliminar’y Evaluation of the Project for Feasibility Study

Description’ " Evaluation

Possibility of financing As of this stage, financing the prbjeclto the amount of US$ 607.1 million overa
three-year period is impossible. .

Financial Intemal Rate of | FIRR can not be obtained since high operation and maintenance cbsl‘and
Return {FIRR) construction cost. Government subsidy and high water lantT rate is neccssary for

realizing this pto_lecl

Implementation schedule Implementation of such a large-scaleconstruction schedu]e within ap\.nod of only

three years is lmpracucal

FIRR calculation conditions:

1} FIRR was calculated in principle using conditions of the project evaluation implemented in Chapter 9 of the
Basic Plan. ‘

2} " Increase in costs due to inflation is not considered.

3} The water tariff for Group(l) was fixed at 2% of the household income.

4) The water tariff for Groups(2) and(3} were taken at the eumrent water tariff.

- .

As indicated by the above cvhluaﬁon, the ‘possibi!ity of realization of the selected
projecis for the Feésibility Study is extremely low. Conscquently, it is necessary (o
‘reschedule and cut down the project scale in order to cnable the realization of the
project. The method is deseribed below.

i) Abandon the construction of approximately 111 km of pipeline (diameter 1,000
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1.5

1.5.1

mm) bctwccn "Takhiatash and Kungnd and use the existing Urgcnch Transgas walter
supply pipeline. -

2) Reschedule the extension plan for water supply.

In other words, cut d_owh the scale of the project.  More spécifically, posipone the

. im'plcmentatioh of projects included ' in “the - feasibility study that are to be
' implemented by 2002 in the Basic Plan, and |mp1cment them by 2010, the target
year for the Basic Plan.

To cut down the project to a scale at which realization is feasible, the two methods
mentioned _abov‘c should be adopted simultancously.

A fcasn‘nmty study should be carried out for thls pro;ecl (heremafter calted ‘%S.
“rescheduted pro;eci")

Water Demand of Rescheduled Projeét
Revised Planned Water Supply Capacity
As a result of rescheduling the project, the lolal capacily of water that can be supplied

in 2010 is 828,000 m*/day (T-Nukus: 413,000 m’_fday} ‘T-Urgench: 415,000 m*/day)
as shown in Table 1.9. The increase in the water supply capacity of the reschedaled

- project will be 325,000 m*/day (T-Nukus: 145,000 m*/day; T-Urgench: 180,000

m/day).
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“Table 1.9 - Design Capacity an(i Maximum Supply .Capacily in 2010
' (uni_i: thousand m*day)

Treatment plant design capacity -

Waler Supply Systetﬁ Maximum supply capacity
Total Increass Total Increase

T-Nukus system _

T-Nukus WTP 350 150 315 145

Local WTP N.A. 0 98 0

Total 150 413 145

“T-Urgehch sy;ﬂém '

T-Urgench WTP - 400 200 360 180

Local WIP NA. 0 55 0

Total 200 415 180

1.5.2 Rescheduled Water Demand

The rescheduled project cannot meet the water demand planned in the Basic Plan.
‘The water demand is re-evaluated here.

(1) Revised Rural Water Demand

Allhough in the Basic Plan, the demand in the Plan 1 (ambitious program) of the Water -
Supply Plan' proposed by the World Bank was used as the water demand in the rural
areas, the water demand in Plan 2, which was actually used by the World Bank in their
plan'ning, will be used for the réscheduled project.  In the Plan 2, the water demand is
divided into two categories - demand that depends on water supply pipeiincs‘ ‘and

demand that does not depend on water supply pipelines but small wells and hand

- pumps. In the rescheduled project, the water demand that depends on water supply '
' pipelines will be used.  The Table below shows the waler demand and water supply.

coverage rate in the rural areas of the Plan 2,

! Uzbekistan Watet Supply, Sanilation and Health Project, Binnie & Partners elc., 1996

1-11

F/S




‘ Table 1.10 - Water Demand and Water Supply Coverage Rate
: De])'cnding on Water Supply Pip;clines in Rural Areas
“(World Bank Water Supply, Plan 2)

Description | 1995 . | 2000 | 200 | 2010
Daily average water demand (thousand mday) : ,
T-Nukus - 49.2 360 48.5 - 64.9
T-Usgench . 882 850 i6o | - 1539
Coverage (%) ' o ,
T-Nokus . 45 49 55 60
T-Urgench 47 : 5t 56 6l

" Source: Uzbekistan Water Supply, Sanitation and Health Project, Binnie & Parlners etc., 1996

Table 1.11 show the water demand in rural areas mentioned above and the water
demand in trban areas of the Basic Plan for the Tuyamuyun system,

Table 1.1 Water Demand for the Tuyamuyun System

_ - {Unit ; thousand m¥day)
Description 1995 2000 | 2005 2010
Daily average water denand o o B
T-Nukas | Urban 184.1 259.8 286.3 314.5
‘Runal 49.2 360 - 485 649
| retal - | 2333 2958 | . 3348 379.4
T-Urgench Utban 1910 2340 246.6 258.2
Rural - 88.2 850 116.0 153.9
Total 279.2 319.0 3626 . 4121
Daily maximum water demand. , - .
CT-Nukus! | Urban 217 2988 329.2 361.6
Rural 56.6 44 55.8 746
Total 268.3 3402 385.0 436.2
T-Urgench Utban 219.7 269.1 283.4 296.9
Rural | 1014 918 | 1332 176.9
Totat' | 32801 366.9 4166 473.8

{2) Decrease in Water Demand by Rational and Efficlent Use of Water

The planned maximum water supply capacity in the T-Nukus system can meet the daily

maximum water demand in 2008 and the daily average water demand in 2010.  On

the other band, in the T-Urgench system it can meet the daily maximum water demand :
in 2005 and the daily average water demand in 2010, The planned maximum supply.

capacily can nol meet the daily maximum water demand in 2010, The shortfall in water
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: 'snP’piy' needs :to be compensated by efficient use of water.  Installation of waler

melers and proper arrangement of water tarif€ system will generally bring about a

 reduction in the consumption of water which means rational and efficient use of water.

An example of the reduction in water consumption by installing water meters in Spain
is given below.

Barcelona - Average reduction of 16.9% in water consumption.
‘Terrassa -+ Average reduction of 12.7% in water consumption,
Mataro © Average reduction of 15.9% in water consumption.

“Source: . ;Inﬂuenccrof Water Metering on Water Consumption, C. Sancleniente

In the example given here, a reduction of approximately 15% in water consumption
‘can be achieved by installing water meters.

The water demand plan for urban areas in the Basic Plan reflects the trends of
consumption in the past and the values in the ideal future plans of the Uzbekistan side,
haﬁng comparatively high values. In the Basic Plan, the daily average per capita
consumption including leakage and demand for Groups(1), (2) and (3) in 2010 for
urban area in Kéraka]paksiml is 467 Vea./day and in Khorezm -is 660 lfca./day.
Examples for other countrics are given in Table 1.12. Compared to cities in
developed countries also, the consumption for the two arcas are on the higher side.
The water demand in future should be reduced by rational and efficient use of water.

Table 1.12  Daily Average Per Capita Consumption -
' R (unit: Vca/day) -

Cily Study Year |  Percapita 'City | Study Year | Per capita’
_ ‘ consumpl. : _ consumpt,
Developed Countries Geneva 1985 - 753
Tokyo 1992 440 Rome 1985 554
Sapporo 1992 313 Dublin 1985 24
Los Angeles 1986 70 Developing " Countries _
| Boston 1985 730 CapeTown | 1986 248
Melbourne 1985 456 Singapore 1985 206
Lendon 1985 L1 Bangkok 1985 469
Paris | 1985 229 Hong Kong 1985 389

Assuming that water consumption can be reduced by 15% by installing water meters,
the water demands in 2010 for the rescheduled project are given in Table 1,13,

=13
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