CHAP’] ER 4 INSTITUTIONAL AND MANAGEMENT IMPROVEMENTS

4.1

4.2

AND REFORMS
Int.r(iduction

Giving emphasis to the Study Area, issues, prospects and some suggestions for
institutional and management improvements and reforms that are considered riccessary
in the water supply ‘sector pestaining to water seclor policy planning and management;
national infrash‘u'cturc; waler resources; local pmducﬁon and distribution infrastructure;
ciistomer services; sector support fnjm, central and regional administration; management
of waterworks at region'al and local level; and organization etc., are discussed in the
Main Report.  Some salient points presented below.

To implement some of these suggestions or recommendations il is necessary to rectify
current problems due to prevailing financial constraints and organizational difficulties
such as lack of competent staff with experience in working under market economy
conditions.  The priorities should be established for gradual implementalion taking into
consideration of the regional and institutional characteristics.

Issues, Prospects, Necessary Improvements/Reforms and  Their
Importance

4.2.1 ‘Vat'er_Supply Policy and Systems

(a) Policy and Strategy Management in Water Soctor Effectwc mechamsms |

are important to ensure that all sub-sectors and agencies can prov:de appropnatc input [

and influence over the water sector pohcy and strategy management. Water policy
analysis and development capability must be strengthened to enable promulgalmg of
comprehensive and long-term national water policy.

(b) Legislaﬁon and Regulation Development: Thc leg:s?auve changes that havc;
been introduced to implement the policy changes towards market economy need to bc:
supponed by -effective lmplementa[mn and change management plans,  Further

' 1cgnslat1ve improvements may be considered particularly at early stages if proposed
- changes do not take place effectively.

(c) Donor Coérdination and Man.agement: To utitize cffectively and efﬁcic'mly

the enhanced external assistance that is flowing into the water supply sector, it is
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-~ impottant ot only ‘to identify, delincate and prioritize’ the arcas and ‘scope ‘of
cooperalion by the donors, but ‘also to n’laintain accountabilily of éntityfies at central
level which shall be responsible to interface, negotiate and coordinate with donors and
among the agencies related to the sector in managing such donor involvement.

(d) Subsidization: Water tariffs for Group(l) consumers need to be increased
reasonably as they are currently very low aiid counterproductive in watet co'nservatiOn
efforts and the Vodokmla]s cfforts towards self sustainability, whllc othier CONSUMEHS
dre forced to compensate for with higher tariffs. ~But at the same tiine, the state need to

- devise a system for giving subsidies exclusively to low incomeé earning households till
they become econoinically sound to pay the water charges fully, by miaking required
changes to the present social protection system to suit masket econiomy condlitions.

(e) Separate System for Drinking Water Supply: Curfent irrational use of
costly tseated drinking water for gardening must be eliminated.  Existing water supply
policy niust be implemented to restore the fwo separate distribution sy'slems for
drinking water and gardening water, Territorial departments resporisiblé for gardening
water supply must be reactivated to handle repair, restoration and maintenance of
existing facilities and systems or construction and maintenance of new distribution
facilities and their management, .Policy considerations and intermediate measures are

needed to defiver drinking water meeting the standards unil ']hyamuyunl](apa_ras water
becomes available to remote areas like Muynak in the future.

' 4.2.2 National Infrastructure and Water Resources

: (a) Develoﬁn{'eﬁt of Water Resources: The Goveriment of Uzbekistan (GO,

~ through the MWMG&M, the SCGM and the SCNP, must refain and continue the ability
at the nationat level to regulaté, plan, control, manage, protect and develop the national
water resources, and be responstble for the direct cost of these functions.

(b} Planning, Development and Construction: Clear accountability must
continue for planning, development and construction of national infrastructure as
- against local infrastructure for water supply and sewerage service delivery. é -

(c) Operations, Maintenance and Managemen't:-'mese functions - related to
inter-regional infrastructures that are common to two or more adnﬁni_slralivé. territories
-are presently the responsibility of the central govérnment.  Bven after the TWS_S is
completed, it would be desirable o retain the - responsibilities of ‘adiministering
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DO\MWRPS TN and T/U with the RPADORWP at naltonal levcl untit the lerntonal
admmlstrahon build up overall capabthty handle them.

'4.2.3' L.ocal Distributton Infrastructure and Customer Service

(a) Planning, Developmient and Construction: Vodokanals still depend largely

on the center for advice on planning, design and development functions. Their
constiuction and planning activilies are now basically limited to routine planning and
conslruciidnlrehabilitation ‘works, ‘a reason being the non-availability of funds.
‘Powers to handle infrastructure planning may be given to Vodokanals when they
become self-sufficient in management with adequate in-house capability for long term
planning.

(b) Corporate Planning: Preparing and executing a corporate plan is fundamental in
delirieating and achieving corporate management objectives including self-sustenance.
Capability of Vodokanals to conduict consumer/market needs assessment studies (water
- demarid characterislics by consumer group, leve! of service both in quality and quantity,
appropriziteness and impact of tariff changes on service level and consumer responsc
% etc.,) necd to be further developed.

{c) Opemtions, Maintenance and Management: Waterworks in the Study Area
suffer from lack of funds and material supplies and difficulties in organizing suipp'ly
systems to suit the conditions after decentralization, Clear accountability must Bc
mamtamcd for repair and maintenance, operahon and management of mfrasmwlurc for
local water and sewerage service delivery and for the support systems for supplles :

4.2.4 Scctor Support

(a) Consultative Role of the MPU of the ROU/RPADORWP
The shift in role of the MPU of the ROU from direct management to consultation and
suppoit must continue with enhanced assistance ‘provided to waterworks i problem-

solving and facilitating -technology and expcriencc exchanges from ane territory to
another, Training of present staff and/or employing specialists knowledgeable in :
market economy is desirable for delivering required support services efficiently and
effectively. The MPU of the ROU and terriforial administration must identify and
‘implement the necessary institutional strengthening and extension of autonomy of the -
Vodokanals, |
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Por shifting of water supply rcspo'nsibililiics from Agro-Vodokanal to the Vodokanal it

required, in the gradually urbanizing mral areas, Consultative role; policy gmdancc and
coordination of the MPU of the ROU are esseatial at central level,

(b) Consumer Relatlons and Service Management: Consumer management
operations must be well supported by a strong enforcement mandate and programs to
comply with regulations and instructions on payment for services and works delivered.

4.2.5 Management of Waterworks :

" (a) Understanding the Need for Chaunges

Waterworks in the Study Area, as self supported enterpnses, must develop new
systems and mct_hodologlcs fitting to market economy conditions. ~ Although efforts
are made to improve managément, sonie plans cannot be implemented right niow due to

tack of funds and material resources, technofogy and staff competent to work under the

conditions of market economy. To improve managemént of waterworks, the
managerial staff at all levels must realize the need for changes, be aware of and be alert
to issues and problems that hinder efficicnt management. Efforts must be made by
~themselves to identily these and device solutions, as solutions are often found among

the staff involved with routine activitics and gained enough expetience through trial and
| CITOT. ' :

{b) Manégement Structure: Increased attention is required on staff assessment and

5pgsili0n gualifications to ensure that talent, knowledge and skills are being properly
matched with the job requirements. Staffing decisions and praclices, and cadre

adjustment policies must be reviewed to achieve optimum work force.  To maximize

effective utilization of staff 1alent and experience, mechanisms need to be introduced to
encourage staff participation in management decision making. Redundant staff must
be considered for effective redeployment elsewhere’ complying with social security
regulations ¢tc., with the advice of the concerned authorilies.

'(c) Management Development/Training Program: Management staff - must be
given trmmng to develop a base of management skills for achieving beller results.  The
responsibilities, functions and duties of lower management staff must be well defined
and delegated to relieve the top management to act on more lmport_ant matters and
crucial issues. ~As low sa]ar_icé can not altract skilled/competent staff, -staff must be
encouraged to gain higher qua}iﬁcations compensated with higher rank salarics. The
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training institute under the MPU of the ROU and its affitiated regional centers must be

strengtheéned for the benefit of coricerned waterworks.

(d) Personat Performance Evaluation System: Towards results orientation, an
evaluation scoring system must be devised to assess employee performance, based on
which the émployees passing or faiting would be suitable treated with privileges and
benefits or motivation/penalties.

(e) Inicentives to Staff: Appropriate incentive schemes are needed (o conipcns_alc

‘MPU and Vodokasial employecs with salaries and privileges commensurable with their

duties and responsibilities, in comparison to those in the private sector.

(f) Transfer of Technology: Knowledge on modern management and operation
techniques and their appropriate applications need to be promoted through transfer of

_ technology laking the best opportunities of foreign technical assistance programs.

(g) Billing and Collection: To improve financial status of Vodokanals, cfficient
billing and collection system is needed while attending to consumer relations, service
improvement, and cost containment to lessen severity of fulure water (ariff increascs.

(h) Marketing and Public Relations: Enhanced consumer education capability
based on waler conservation and water use policy necd to be built up.. Public
awareness campaigns are essentiat to achlcvc proper understanding and cooperation of
consumers regarding services delivered, “their lapses, difficulties confronted aﬂd efforts

taken by the Vodokana] to solve the consumer problems. . The need to “use lhe watcﬁ o

w1sely and pay for it” must be cmphasszed to mitigate trend for negalwc reactlons byi
consumers during tariff increase and to develop in their mind an'enhanced wnllmgncss ‘
to pay. A well designed complaints monitoring and analysis system is needed to
gather basic information on the roots and causes of complaints and to expeditiously
altend to them, -

(i) Reduction of Non- essenuallNon-mvenue Water Use: Reduction’ of fon
essential water use is vital to financial solvency of waterworks. * Installation of water

~ meters to all connections must be prioritized and combined with repair or replacement of

damaged/outdated pipes and fittings. A systematic program for reduction ‘of snon
essential water use is desirable, along with a unit in each Vodokanal to plan/program

.. procurenient  and installation, mainienance and repairs of the waler melers.

Vodokahals responsible for instalation of water meters in their service area must be
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supplied with water meters for which additional funds would be required. - Sharing of
such costs by the conswmer and the waterworks and other related financial and technical
issues must studied and guided at national level.  In public institutions there is general
tendency to waste water in large volumcs by- ncglecl Water incters must be ingtalled
in these not only to discourage non-cssential use and wastage but also to ensure
coltection of appropriate water charges.

) .Managemeﬂt ]nformaﬁoﬁ Sjs’tem'(i\ﬂs.) * MIS s ' needed for capability
development of Vodokanals 'in corporate p!anmng, managenient developmem

commeraal operalions, tiely problem solving, presenting correct perspective of affairs
and in countering irrational directives and external pressures et

" (k) Research and Development (R&D): R&D requirenients in the water supply
sector need to be identified at national level and the capability of relevant institutes for
R&DD must be strengthened by effective pooling of the limited resources available.

(1) Computer Assistance for Management and Technical Services: A
computerized system need to be developed for ease of operation, with simple menu
driven modules for metering, billing, payment and installment planning, consumer
complaints, technical service and management infornation reporis etc.  Application of
computer assistance in technical areas must be encouraged in order to implement water
supply and sewerage systcm' modeling, systém mapping and CAD programs etc.

t {m) Improved .Communications: Improved communication among the DOMIWPs

and the Vodokanals and their branches scattered over vast servics areas is essential for -

higher manageinent performance and better service delivery.

{n) Protectlon of Water Resources: To protect Kaparas water souice from
- possible environniental pollution, aclive involvement of Turkmenistan counterparts
would be necessary in planning and implementing joint enviconnental conservation and
pollution control programs. Construction of the proposed collectors for diverting
polluted drainage water away from Amu Daiya River must be expedited on priority.

(o) Water Quality Menito ring: Technical solutions and a systemi for maintaining
improved water quality through improvement of facilities are proposed in the present
Study. Laboratories that are direcily involved in water quality monitoring-and control

in the Study Area and now suffering due 1o lack of frained pessorinel, poor equipment -

et¢, must be strengthened with suitable staff and esseatial equipment and facilities. A
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system must also bé evolved for collection, docunientation and exchange of water
quality management iiformation. ' The resources, logistics and facilities for tesling,
analyses, reporting must also be idéntified and organized.

4.2,.6 Organization of Waterworks

“{a) Organization Structure

\Vaterworks have developed their organization structures through long experience.
But, for efficient. and effective performance of corporate ‘functions, - structural

modifications are needed from time to time to meet new functional requirements.

Reorganization isstes must be taken up at walenworks inectings and be deliberated
thorotjghly involvinlg all levels of staff before agreeing to a new structure, which may
later found to be unworkable. All key changes must be approved by higher
authorities. _

It is desirable to slrengthen the repair and maintenance workshop facilities and
construction units in the Vodo.kanais s0 that these can attend to minor construction,
repair and maintenance works more effectively and efficiently.

(b) Strengthening of District/City Offices of Vodokanal: Water supply and
sewerage services in the district and city centers are operated through local offices -

subordinated to the Vodokanals. With gradual growth of consumer conneclions
handled by the District/City . Offices of Vodokanal, these arca Qfﬁces need to be
strengthened with the transfer of major responsibitities. |
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CHAPTER 5 PROJECT COST ESTIMATION  AND

5.1

5.2

- @ Rehabilitation works for water treatment plants
(3) | Same as (3) and {4) in the works in the First Priority Project

IMPLEMENTATION PLAN
Construction Cost Estimation

The construction cost of the Rescheduled Pro;ect was cshmated as bclow The
breakdown of this cost as shown in Table 5. 1.

First Priority Project (FPP: 1997-2002) ~ :  US$$277.8 miltion

Second Priority Project (SPP: 2003-2010) : - US$ 324.8 miltion
Total- : US$ 602.6 miltion

Implementation Plan

The Rescheduled Project is implemented in two stages as below. Fbr'ﬂe’tails,. see Pig,
5.1.

First Priority Pt:'oject

(1) To improve the quality of walter, changc the main waler source from the Amu -
Darya river to the Kaparas reservoir

(2) Expand the T-U water treatment plant to ease the ughl water supply aid demand of
Khorezm.

- (3) Reduce !hc amount of leakage by replacmg aged distribution pipchncs and

cxpansnon of water supply area.

: {4y Impose correct water tari{f on the residents by msiallatton of water meter.

Second Priority Project

(i_) - To ease the tight water supply and demand in Karakalpakstan

The cxpansion schedule of the waler supply capacity based on the project
implementation schedule and the planned water demand are shown in Table 5.2
(Karakalpakstan covered by T-N system) and Table 5.3 (Khogezm covered by T-U
system).
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“Table 5.1 = Construction Cost
' (unit: million US$)

Work ltem : Total -{. FPP SPpP
t. Kaparas Raw Water Intake System o
1.1 Kaparas Intake Station L . ne 129
1.2 Raw Waler Mains Pipeline ' ~
1:2.1 Kaparas IPS to T-N Existing IPS 18.7 18.7
1.2.2 Kaparas IPS to T-U Existing IPS _ 1.6 1.6
1.2.3 Kaparas IPS to T-U Bxlstlng IPS 12.7 12.7
Sub-Total - 459 45.9
2, T-N Water Supply System o N e
2.1 Waler Treatinent Plant
©2.1.1 Rehabilitation _ 15.5 15.5
2.1.2 Bxpansion 44,6 44.6
2.2 Transmission and Distribution Pumpmg Station '
2.2.1 No. 2 Boosler Pumping Station . 9.5 9.5
2.2.2 Nukus North Distribution Station 10.8 ‘10.8
2.2.3 Kungrad Transniission and Distribution Station 10.5 10.5
2.3 Transmission Pipeiine .
2.3.1 WTP - No. 1 Pumping Station §2.7 82.7
2.3.2 Nukus - Takhiatash 1.=21 km 14.7 14.7
2.3.3 Kungrad - Muynak (Q=8,870 m*d) 285 28.5
2.3.4 Kegeili - Bozatau 15.0 5.0
Sub-Total - 2318 64.5 167.3
3. T-U Water Supply System
3.1 Water Treatment Plant _
. 3.1.1 Rehabilitation _ . _ 15.5 15.5
_3.1.2 Expansion - ; | 568 . 568 -
" 3.2 Transmission Pipeline . o
- 3.2.1 WTP - Khazarasp Pumping Station _ 216l 216
3.2.2 Khanki - Urgench L SRR L % | R N | AR
-3.2.3 Yangiaryk - Khiva N 73l 13
3.2.4 S.P.1 - Koshkupyr S s 52
'3.2.5 Gurlen - Shavat R 33 33 ~
Sub-Totat i 123.8] ° 108.3] 155

IPS : Intake Pumping Stalion
WTP : Water Treatment Plant
EPP : First Priorily Project

SPP : Second Priorily Project
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~Table 5.1  Consiruction Cost {Continued)

| _ (unit: million US$)
4. Vodokanal Kaiakalpakstan ‘

4,1 Water Treatment Plant

4.1.1 Nukus WTP {Rehabililation) : 17.7 17.7

4,1.2 Chimbai WTP (Rehabilitation) 1.6 1.6
4.1.3 Water Treatment Plant (Rehabilitation) , 3 C:lacs 66 6.6
4.2 Distribution Network . . - o Lo =
4.2.1 Replacement D=100~D-= 400 L : 532 208 327
4.2.2 Bxpansion D=100~D=400 - o 28.0 108 172
4.3 Metering System o : ' '
“4.3,1 Meler Installation D=20 103 = 3.9 6.4

Sub-Total 1174 35.2l 822

5. Vodokanal Khotezm

5.1 Water Trealment Plant _ : : , _
5.1.1 Urgench WTP (Rehabilitation) - - 19.7 19.7

-5.1.2 Chatish (Rehabilitation) ' 1.9 ' 1.9
5.2 Distributioh Network _ ) :
5.2.1 Replacement D=100~D=400 ' _ 399 153 24.6
5.2.2 Expansion D=100~D=400 B : 16.8 6.5 10.3
5.3 Metering System i : : .
5.3.1 Meter Installation D=20 _ 5.4} 2.1 - 33
Sub-Total . C 837 239 :59.8

Total 602.6; 2778] 3248
IPS ¢ Intake Pumping Station '

WTP : Water Treatment Plant

FPP : First Priority Project

SPP : Second Priority Project
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Fig. 5.1 _Ilitple.mentatlou. Schedule

Descripiod ™\ Year . First Priority Project Secoad Filority Fisject Remarks
o1l a]afafs|ejrlsioliofninfn]
: . 19971 1999, 1999, 2000, 20011 2002] 2003} 2004! 2005] 2008! 2007; 208! 2000, 2010/
Loan Arrergemenl o £ 2
Preparation of Tender (Bids, Evaloations) : . i : 17
1. Kaparas Raw Water Intake System
M1 KaporaslatakeStafion | Q=)S000 mYd
LRew WaterMainaPipetive .
121 KoparasT$.10 T-N Exigting Intake Stion__D=1,4001=101km | |
122 Knpards LS. 10 T U Exigting Intake Sttion___* D=1400a tokm | | .
@ 123 Kaparas 1.5. 10 T-U Existing Iniske Sttiop _ ©=1,400 L 90k
L Tuysmiyun-Nukus Water Supply Syslem )
2 Water Treatment Pant | Qu00mid -
i 3 Q00N _ -
Q1500000 -~
bytion Pumplng Statien o
2 teePumping Station © Q=2HAmA U
222 Nukui Norh Distribution Staticn Q122850 m'id }
223 Kuagrad Transmission and Distribulion Statign Q= A2130m%d .
joo Pipeline B o
Puinging Station 1 }
_232Nekus- Takbiatasi L=2lkm . D=1200Le ttOkn N
233 Kungrad - Muynak (Q=8870,) D=0 L= $65km .
2.3.4 Kegeiti - Bozatau D=400 L= 360km
|3 Tuyemuyun-tirgench Water Supply System .
30 Wates Treatmeot Blant  Q=100000md B _
B1ARchobilvation  _ _ Qra0006mAd e
_ M 2Ewpansion o Qe0000mW I
32 TransmissionPipeliee .Ml N S
321 WTP.- Khararasg Pumplog Sation_______ D=1200L=2100m O
_322Rhanki-Urgench . DeR20L=A32km I
33 VerganKw . D=600 L=200km _
y e D00 L=14.0%m R
2.2.5 Gurlen - Shavat_- D=600 L1953k
4. VodoKanal Karakalpehstan :
AlWaleeTeaimet Mant S D U S R
_ A1 Nukus W.T P (Rebabllitation) I T A
AN 2CHirbs WY R Rebobilitation) RS NV S S
1 Replacement | ~D=100 - b Y 1. T4 I TR
422 Expaisicn D=100~D40 IR cvn wivin i i fn e e A O A et i i DT
A3MewdrgSystem e SO (NN N (RS R SRR SRS SO SN SRV N S
431 Meter Instaltation D=0
1% VodoKena) Khoverm |
BrWaer TreatmentPant
500 Vrgeoch W.T P Rehabititationy Q= 50000m'td
312 Chalich (Rehabilintion) .
32 Diesibution Noteork
U5 Replocefnent D=100~D=420 ) -
_S522ExparsicaD=100~D=400 - b=
% S3McledngSysean o o Wb e - il
$31 Meterlostallaion D=20 N=60.970 Piccen ‘
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5.3

Operation and Mainfenance Costs (O&M)

The O&M costs in future are éstimated based on cosls per unit quantity of accounted -

for water (AFW).

(1) Tuyamuyun Waler Supply System

[, Electricity éh'a:'gcs: ‘The increase in electricity charge of the Kaparas IS is added.

The increase in clectricity charge of the Proposed PSs is added.
2. Wages:  Prescnt unit expense per unit quantity of AFW is used.

3. Chemicals: The appropriate cost :of chc’nﬁca]s per unit quantity of AFW. for the

water quality of Kaparas reservoir is used.

4. Repairs: 'The actual unit expense of repairs for éxistin’g facilities 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 uiit cost is used.

The Q&M costs per unit quantity of AFW for each item are set as given below.

Table 5.2 O&M Costs Per Unit Quantity of ARV of Tuyamuyun System
Before and After the Implementation of the Project

{units: Sﬁmlm’}

Expenditure itern T-N T-U
| Before project’ After project Before project After project
impie-menlation implementation | implementation implcmcn!ation
 Total 4186 4143+ 2864 2.535¢0,

The additional efectric chalges alter completion of proposed pumping stations are added in these figures.

o : repair cost

(2) Vodokanal System

- The values for 1996 are used in principle, for calenlating the cost per unit quantity of
- AFW for the Vodokanal system in the future.

Table 5.3 O&M Cost Per Unit Quantity of AFW for Vodokanal

(units: Sum!m’}

Expehdilure item

Karakalpakstan

- Khorezm -

Total

2354

B2
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CHAPTER 6 PROJECT EVALUATION
6.1 . Téchnological Viabllity
- The proposed system and facilitics are judged as tochnologically viable for the Study

Arca and the country as theré are no major problems with respect to technological
aspects. - '

6.2  Finanelal Feasibility' Analysis
6.2.1 Introduction

Based on the project evaluation in Chapter 9 of the Part 1, and on the discussions
between Uzbek side and JICA team held in Oct. 1996, the Basic Plan was revised and
rescheduled on the implementation.

This rescheduled project was analyzed in defails from the financial and economical
view point.

Analysis was made on the 4 entities and on the 3 projects.

+four entilies ;

‘Group-A S Growp-B ,
(2)DOMIUP-T/N (Referred to as T-N) (b)DOMIUP-T/U (Referred to as T-U)
(c)Vodokanal-ROK (Referred to as KKP)  (d)Vodokanal-KZ (Referred to as K7)

*Theee Projects; ‘ .
Case 1. Phase-1 of Basic Plan : 1998 ~ 2000 year ~ US$ 607.1 mil. .
Case 2. Rescheduled Project ( FPP & SPP ) : 1998 ~ 2010 year - US$ 602.7 mil.
Case 3. Rescheduled Project ( FPP only ) : 1998 ~ 2002 year US$277.8mil."

D 6.2.2 Method of Analysis

There are 2 methods of analysis to be adopted.
(1) Previous Method (Applied to Case 1)
' Same as Chapter 9 of Part 1 Basic Plan. Firstly, presuming the viability
~ condition of Vodokanal under the given discount rate with the assumed water fate,
then by such obfained water selling rate, FIRR of DOMIWP should be checked to
see the feasibility. - Namely, first prbfereno’e was given to Vodokanals for their
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- self-payment and that of DOMIWPs should be';dep'cnding on the varlous factors
including political decision. As a management ana!ysw, this method is an
orthodox approach in the economy sharket. -

(2) Changed Method (Applicd to Case 2 and 3)
According to the request of Uzbek side in Oct. 1996, the analysis was made by

reverse operation.  Namely, fi rslly prcsuming the viability condition of

DO\AI\VPS uader the given discount rate then by stch oblained water buying rate,
level of Ave. water tariff should be checked tnider the fixed rate of FIRR, At the
same (ime, considering the request of Uzbek side, companson of analysis was
made regardmg the three cases of subsidies (0, 50 and 100% )to the construction

cost.

6.2.3  General Assumptions for the Analysis

The following assumptions were made in the analysis.

(a) Project life

(b) Base year

(c) Base of cost estimate
(d) Monetary unit

(e) Rate of Exchange

(f) Water tariff

| (g) O&M cost

130 years

: 1998 (start of construction)

: 1996 price (unescalated)

: US Dollats (USS)

: 1 US$ = 40 sum (as of July, 1996)

: Assumed as discussed in Section 9.3 of the Main -

Report (Part I) and shown in Table 9.1 and 9.2 and in
Section 6.2.4 of Part I1.

* Operation and maintenance cost is determined based on

acteal expenditure shown in the financial stalements and
assumed to be made up of two components; O&M cost

- (Basic Cost) that depends on the volume of waler sold

(h) Discount rate

(accountcd-for water), and additional annual cost of
replacement and maintenance of facilities and water
meters replacement as discussed in Section 6.2.5. - For
details refer to Chapter 5 Section 5.4; Part 11 of - the
report.

: As discussed in Section 6,2.2 (2). Adopted 3
discount rate of ‘S, 10.: and 15 % p.a.(Case 2 and 3),
1.5% .p.a(Case 1) |

(i) Pcrlod of Porecasting the Financial Statement

: 15 years (Up to 2 years after lhc lmplementatlon)
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6.2.4

6.2.5

6.2.6

(j) Construction Cost : {Three projects) -

Cas I +-- Phaselof BasicPlan . 1US$607.1 million,

Case 2 - Rcscheduted Project (FPP andSPP)  :US$ 602.7 million
Case 3 - - Rescheduted Project (FPP) : US$ 277.8 million.

Calculation of Water Tariffs

Average water tariffs were obfained by the changed method as mentioned in 6.2.2 (2)

-~ including 3 alternatives of subsidies (i.c.; 0%, 50%, 100%). By such oblained Ave.

Tariff, judgment can be made for deciding appropriate tariffs for enforcement and

- volume of subsidies. For the current weighted Ave. tariff, refer to Table 6.1 and

Fig.6.1 (Part Il in Main Report).
Operation & Maintenance cosi

There are three kinds of assumed cost in priticiple

(1)Basic O&M cost :unit cost per m’ of AFW
Asstimed by the itemized expenditure records except depreciation per m* of the
sold water, and applied to the first year of the constmcuon “This cost vary
depending on the volume of AFW.

(2)Electricity and Chemicals; :
This cost vary depehding on the operation rcquiremeﬁt with the progress: of the
construction program. - This cost is included in the basic O&M cost in terms of
unit cost per m’. Dynamic increase in this point is reflected on the Part of ’{_‘-N. :

(3)Repairs; Con ' L
- Upon the completion of each: facahly such as ~Kaparas mtake station, WTP
(Rehabilitation and Expansion), and transmission /- distribution pumping station
except transmission pipeline and distribution networks, 0.5% of the relevant assel
value are earmarked to the addition of annual repair cost. ' |

For further details, refer to Table 6.4, 6.5, 6.6 (Part 11 in Main Report).
Comparison of Financial Feasibility Analysis by Project
The analysis was made in two (2) different way as discussed in sectior 6.2.2 (1) and

(1) Phase [ of The Basic Plan (preliminary Evaluation);
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6.2.7

- In this regard, analysns No.19 of Table 6.9 and 6.1C (Part Il in Main chort) is

Analysis was made as per section 6.2.2 (1) in three cases of subsidics (0%, 90%,
100%). It was proved that the revenue from the assumed water tariffs are too
small on T-N side when compared with its investnient cost,  and résulted in “No
fcasibi!ity" in Group-A. In case of Group-B, T-U get surplus by the huge
subsidies of 90% and 100%. (Only in case of 0% subsndy, total balané is in the
deficit and no possibility of FIRR.)
2) Rcschedulcd Project {total) .

Analysis was made as per Section 6.2.2 (2) in thrcc cases of subsxdles (0%. 50%,
100%).

It was proved that from the Table. 6.7 and 6.8 (Part II in Mam Report), only data
of case No.1l, 12, 17; 18 and 19 are worthy to: further study in' details and
suggestive for guessing the appropriate percentage of subsidies.  Bxcept the case
of 0% subsidies, there exist possibility of gelling viability, depending on the
decision of Uzbek side.

{3) Rescheduled Project (PPP only)
Analysis was made as per Section 6.2.2(2) in three cases of subsidies (0%, 50%,
100%). It was proved that from the Table 6.9 and 6.10 (Part 11 in Main Report)
“the similar cases as in above (2) are suggestive and altractive for decision niaking
by Uzbek side.  These data are summarized in Table 6. 11 (Part 1L in Main Report)
- and will be most realistic figures in all.

Yorecast and Analysis of financial statement

Thc analysis was made for the Rescheduled project (I“PP only) with 100% subs:d:es

as a passable selected case in order to simplify the case.

" applled basically as shown in Table 6.12, 6.13 and 6.14 (Part II in Main Report).

But in order to rectify the fluctuation of the annual valance of ‘account, Sensitive

- Analysis was made and the results are shown in analysis No.-20. and Table 6. 12(R),
- 6.13(R), and 6.14(R) as follows.

Analysis No.19  Analysis No.20

(a) Income statement - Table 6.12 Table 6.12(R)
(b) Cash Flow Statement “Table 6.13 Table 6.13(R)
(c) Balance Sheet Table 6.14 Table 6.14(R)

‘It should be taken into consideration that even with 100% subsidies, the fund

management will not be stable according to the progress of the project, and on some

later occasion, additional money borrowing and/or increase of water revenue by

raising Ave. taniff should be considered in case of actual enforcement,
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: 6.2.8

6.3

6.3.1

Fund Piocurement

The results of the financial feasibility analysis indicate that all of the proposed projects
have difficulty to be viable in case the fund management should be doiie by individual

- enterprise with its own sources of revenue. - Therefore in order to improve the

ﬁnancia] situation of the Project, the GOU should endeavor to find most favorable
fund sources in the global fund market for assuring the necessary volume of subsidies.

The followings are current potential fund sources for the ROU for reference.

(a)Genezal Loans from international lending agencies
General conditions of loan;
‘Interest rate + 6~ 11% included camiission fee
Average repaymient period @ 10-30 years including 2-7 years grace period

(b)Soft Loan from a foreign country
Loan with soft lending conditions:
Interest sate v Approx. 2.7%
Repayment period :30 Years including 10 years grace penod

Besides the above foreign lending sysle'm, there is grant aid sysken_ffmm some
countries (o those classified as the Less Developed Countries (I.DC) and th@: Least
Less Developed Countries (1.LDC) accbrdihg to the GNP per cépita. Gra‘nt’r aid, |
however, is available only for small or medium sc‘_ali}: projects li1ai1|ly for the Basic
Human Ncéd:(BHN) assistance and/or i’i the field 'of technical cOope'ration : _
Even in the case of general/soft loans, there are limitations to amount of Ioan as acredlt |
line and therefore it would not be easy to obtain funds from asingle agency.

Economic Feasibility Analysis:
Intreduction

In this économic analysis, an evaluation of the effectiveness of the projeél is made in
terms of socio-economic factors not considered in the financial analysis.

Only quantifiable benefits and costs will be included in the analysis because some of

them are not quantifiable or the ‘technical methods not available to evaluate

_quantitatively,
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6.3.2 Method of Analysis

6.33

6.3.4 Ecohomic'Cos{ of Project

The economic costs and beriefits of the project are treated under the cash flow analysis
and the discount cash flow method for the cost-benefit analysis.

The project feasibility is then determined on the obtained EIRR (Econoniic Internal Rate
of Retugn). I S

General Assumptions for the Aha!ysis

1)Project Evatuation Period: _ _
30 years from the time of the commenccmént_ of the construction.

2)Case of the Project to be Analyzed:(Two Projects)
Case 2 : Rescheduled Project { FPP + SPP )
Case 3 : Rescheduled Project ( FPP only )

3)Project cost and Beaefits:
a)-Based on 1996 constant prices in US Dollars VS Uzbekistan Sums.(Unescalated)

d?‘% )

b)-Fconomic benefit and econoinic cost ate calculated based on the “with and without
project principle.’
c)-Economic Costs of the Project : _

- The direct cost of t_hé project should be transformed into the economic cost by
adjusting the distorted portion. Construction costs and O&M costs are considered
as “quantifiable cost” in this analysis. | '

* For the calculation of O&M cost by “with and without project principle”, the current’
norm consumption volume is used as a volume of AFW.
d)-Economic Benefits of the Project :

Benefits from increased water supply is counted as “Quantifiable benefit".
In this case, volume of AFW is based on the ‘assumed design base which

o corrcspbndé to the actual delivered water by water meter, excluding UAF.

1) The estimated construction cost is converted into the economic cost by using the
system of shadow pricing 10 the local cost elements, {shadow exchange price factor:
08) ‘ '
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;2) Construction costs of T-N and T-U are reduced to the cconomic cost of the net
~ “Urban” area by the proportionate water supply volume (AFW) in 2010,

6.3.5 Economic Benefits of the Project - Referto Table 6.17 and 6.17(R)

1)Beneficial Value of Water

- a) Economic Value of net supply volunic
Economic water valuc should be formed by the net delivered water volume without
the assumed leakage and URW as follows:

E;ohomic Water Value:

KKP :  Cument Ave. Tariff (US$ 0.130) _ .. (5§ 0.1857/m’°
_ 1 - 0.3 (assumed leakage + UFW)

KZ :  Current Ave, Tanff (US$0.083)  _ yss 0.1186/m’

I - 0.3 (assumed leakage + UFW)

b) Water Value of consumers, satisfaction

With the completion of Kaparas intake station, water value of each consumer group

will be increased as consumers’ satisfaction as follows;

@  Group(l) :4.52 sunym’, Ave. value of Willingness-to-pay of lhe'm)ns_umers’
survey in June, 1996, . .

@  Group(2) & (3): 10.55 sunvm’; selling price of the private water producing
company (Urgench transgas) as an affordabilily on the self~supply basis when
these consumers dare to do so. :

Note : water quality is considered to bc inferior to that of Vodokanals, whlch wnll use -

- the Kaparas reservoir as water source, in this case. L

- 2)Other estimated economic benefits
Direct benefits ;
- Increase in population to be served
- Continuous supply of piped water
Indirect benefits ;
- Increase of 'cmployment opportunities
- Improvement of health conditions
- Increase in income of produciive sectors
- Inctease in land values
Of the quantifiable benefits to be considered in the analysis are land value and increase
in incoine of soie productive sectors besides the consumers, satisfaction,
 However land ?a]_ue and increase In income of some productive seéctors are regrettably
" not to be quantifiable due to lack of adeguate data avaitable.
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6.3.6

6.4

“Total economic benefils, as a whole, will be much moré lhan the bcncﬁts mcluded in |

this analysis,
Economic Internal Rafe of Return {EIRR)

For the sc?ected two cases { Case 2, and Case 3 ). - The following EIRR has been
obtained.

Namely;

:Case2 (FPP+ SPP): IRR 1.4%

-Case 3 (FPPonly) : IRR  8.4%

As a result of sensitivity analysis for case 2, by addin_'g assumed value of Group(2) and
(3) through upgrading the water quality, the revised IRR was obtained.

 Namely ;

- Case 2 (FPP + SPP) : IRR 7.8% (Sensitivity Ana]yéis)

When compared with the difficulty of financial feasibility in section 6.2, the economic
féas’iBiIin of the project in terms of the internal rate of return will be more expectative
and positive as observed in this section.  As a conclusion, this' project is feasible from
the socio-cconomniic point of view.

Summary and Conclusion

" Considering the results of Financiat and Economic feasibility analysis as a whole, it
- will be possible to sum up the conclusion as follows; '

" 1) Taking every possible socio-economic benefits, quantifiable and unquantiﬁable,

into account, and considering due existence of the appropriate economic viability
| (EIRR) both in whole rescheduled project (case 2) and FPP (case 3), this project is

‘ considered economically feasible form the view point of total benefits of
“Uzbekistan,

:2) As for financial feasibility, due to the limit of the tariff affordability of the
consumers, it is inevitable for the GOU to provide the necessary support as a form
of subsidies to the construction cost whtch enables to keep the balanced manacemcm
of funds on the part of the water enterprises. -
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CHAPTER 7 ENVIRONMENTAL IMPACT ASSESSMENT

7.1

7.2

As a rfesults of the IEE of the Basic Plan'rcpml (Part D), Environmental Impact
Assessment (BIA) was implemented,

General Environmental Elements

" The possible impacts of noise and vibration will not be serious and no “additional

restrictions are néeded on the work.

Impacts of water supply facilities on landscape will be negligible since the structures to
be constructed are not Jarge and the pipelines are instatled under geound.

In the study arca, there are many archaeological sites as in Khiva city. - Although
major archaéblogical freasures have not been identified at the constriction sites, there is -
a possibility of discovery of archaeological lréasures underground during the
conslriiction. When digging, care will be required. |

Selected Major Activities
1) Operation of Kaparas reSewoir_

1) Offenswe odor and pollution of water in \ the reservoir :
There is no possnbxhty of culrophlcmlon to occur in this reservoir smce the
Kaparas reservoir is not rich with nulrients and contains easily oxidized organic.
substances. ' It has been confirmed through the site survey of the Kaparas
reservoir that eutrophication has not occurred at all until July 1996. |

ii) Impact on river and ground water
Although the main stream flow of the Amudarya river will decrease in a summer, |
the drawn water volume is a quite siall compared to the-discharge rate of the -
Amudarya river and ifriga(ion water thercfore change in the environment can be
neglected. '

iif) Impact on other water use

It is necessary for the organizations related with the water use of the Amu Darya
river 0 coordinate and manage rational distribution of the water in drought year.
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iv) Impact on the dam :
Considering the silting on the Kaparas reservoir, ¢ffect of the volume of thc

accumulated silts in the Kaparas reserveir is miniroum since silt water of the

Ruslovoyc feservoir is settled down before entering the reservoir,

v) Waler right
The ROU has decided 1o use the Kaparas reservoir as the main source of
domestic and drinking water supply for the lnh_ab:tan{s of the Karakalpakstan
and Khorezm by making the solutions.

2) Operation of water teeatment plants

The components of the sludge is almost similar to those in the river sedinients with Fe,
which is not harmful substance forming a major part. Sludge should be treated
carefully because it contains more or less heavy metals and agro- chemlcals - Sludge is
necessary to be detiydrated, reduced volume and disposcd to the appropnate locations
reserved for it.

3) Increase in sewerage water as the water supply system develops

The development of sewerage system in addition to development of water supply
system is cqually necessary to prevent the living and natural environment in the Study

. Area from deterioration.  Although the MPU have a development plan for the
sewerage system, the planning capacity of sewerage is necessary to be revised based

on the water supply capacity of this report.

‘Other Minor Activities

Rehabilitation - and répiacement of cxisting facilitics will generate solid waste.
Although the quantity of this solid waste is small, the place or the method of disposal

of the solid waste should be checked.

Construction of pipelines will obstruct traffic only temporally since niost of the
pipelines are located under the ground.
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8.1

CHAPTER 8 CONCLUSION AND RECOMMENDATIONS

Conclusion

' 'The total investment cost of the project proposed in the Basic Plan discussed in Part 1

of this Report is enormous and its financial internal rate of return (FIRR) is negative
even if government subsidies fully cover the construction cost.  Project evaluation
thus revealed that the project proposed in the Basic Plan can not be materialized.

However, considering the pathetic condition of the population in the Study Area
whose health is affected, it is considered essential to take urgent measures 10
implement a project to improve the quality of drinking water.

In the feasibility study discussed in Part I of the Reporl, in the light of the resulls of

project evaluation, the projects in the Basic Plan were re-examined with a view of
materialized the project.

Firstof all, a preliminaiy evaluation was conducted with respect to the project (Phas;c '

‘1 up to year 2002) in the Basic Plan which had been originally ideatificd for the -

feasibitity study. Tt became clear from the results of this evaluation that |
implementation of even this part of the project is difficult, '

Therefore taking the above into consideration, the project in question- was

rescheduled and its scale was reduced with a VIcw point to cut down thc cost Whlch is |

'partly to be achieved by;:

1) Utilizing as far as possible the existing facilities and the equipment that are
already procured.

2) Extending the treatment plant expansion program and water transiission plan by
reducing the water consumplion l'hrou'gh a ralional water use., |

This rescheduled project was evaluated.

~ Evaluation of the Rescheduled Project indicated that the project needs considerable
- subsides from the government budget. Construction cost should be fully subsidized

since the current taniff level is kept.  The feasibility of the first priority project (FPP)
of the total Rescheduled iject is higher 1han that of total Rescheduled Project.
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8.2

As a result of cconomic ¢valuation, economic internal rate of feturas (BIRRs) of the
total Rescheduled Project and FPP are estimated as 1.4% and 8.4%, sespectively.
Economic viability of the total Rescheduled Project is extremely low. -

From the above results, the FPP is judged as wable and feasible ﬁnan(:ially and
economically.

Recommendations / Suggestions

Based on the ﬁndmgs of the Basic Plan Study and FcaSIblhl:y Study, the pro;ect must
be lmplcmenled taking the following into conmderahon

(1) A decision must be taken to utﬁlzc (borrow/lease) the exlslmg Urgench Transgas
water pipeline instead of conslmchng anew pipeline (¢ = 1,000 mm} for the 111 km
stretch between Takhialash and Kun grad,

(2) Water meters should installed for all consumers and affordable and appropriate
water tariff system should be established to cover at least operation and maintenance
cost. These measures will achieve effective utitization of water so that the expansion

ptan of watec supply facilitics can be cut down.

{3) The each managemehl bodies, the Unit for Repair and Maintenaﬁcc of Tuyamuyun
Inter-Regional Water Pipeline or Vodokanal, arc necessary to establish a sound

* ‘management on a self paying basis so as to deccease the subsidies from central

government. To achieve a sound management, ‘institution, organization, operation

. and maintenance are to be strengthened. It is recommended to request for technical

and managemental cooperation to extemnal donors.

(4) Effective coordination among the agencies involved with the operallon of Kaparas

~ Reserveir must be established.  Necessary relevant regulallons and operation

guidelines must be drawn.

(5) Appropnatc subsides from the govesnment budget must considered to support the _

DOMIWPs and keep affordable water tasiff to the consumers.
(6) Tt would be desirable for the GOU to contact external funding agenc:es about the

posmbﬂ:_txcs and conditions of lending for this project. ~ Ini this connccuon it would be
necessary to decide the cost component invested by owned capital of the ROU.
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| (7) The GOU must coordinate among the external donots concerned with (his project
~ by establishment of their policy on the water supply projects for the inhabitants in the
Aral Sca Region.
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