5.3

The construction cost was estiméted as 602.6 million US dollars. The breakdown of
this cost as: shown in the implementation plan is as follows, with the figures in
parenthéses giving the period of the project and the percentage of the total project cost:

First Priority Project (1997-2002) : 271.8 million US dollars ( 46%)
Second Priority Project (2003-2010) :  324.8 million US dollars ( 54%)
Total : 1 602.6 nillion US dollars (100%)

The local currency portion of this project (indicated by 1/C) expresses the cost of
materials and labor procured within the country, while the foreign currency portion
(indicated by F/C) expresses the cost of materials procured from foreign countries.

* The above cost is steel pipe with inner mortar lining. In Supporting Report - D, the
costs - are compared ‘with and without inner mortar- lining. As stated in the

Supporling Repon, JICA study team does not recommend the without inner lining.

Please refer to Table 5.1.

" Implementation Plan

As described in Chapter 1, the method for scaling down the project is as follows,

1) Use existing facilities and already-purchased machinery and equipment as far as
possible.

Abandon the construction Eof appfoximaiel& %lll' kin %)f -pipetine (diaméle’r 1,000 -
mm) between Takhiatash and Kungrad, and use the existing Urgench Transgas
water supply pipeline. | '

2) Reducing the expansion plan for water supply.

In other words, reducing the scale of the project. More specifically, _pbsiponc the

implemenfaiioﬁ of projects included in the feasibility study that are ‘tc@ be

implemented by 2002 in the Basic Plan, and implement them by 2010, the target |
- year for the Basic Plan.

* The impl_érﬁenlation schedule for the rescheduled project is divided into two stages.
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First Priority Project :  Drinking water quality improvement |
To ease the tight water supply and demand of Khorezm.
Leakage control, implementation of setved population and bill

collection, and awareness of water conservation concept in

Karakalpakstan and Khotezm Vodokanal.

Second Priorily Project : To ease the fight watcr supply and demand of
Karakalpakstan. : _
Rehabilitation works for aged water treatment plants,

First Priority Project

(1) Water qualily

To improve the quallty of water, change the miain water source from the Amu

- Darya river to the Kaparas reservoir

(2) Tight water supply and demand -
Expand the Tuyamuyun-Urgench water treatment plant to ecase the tight water
supply and demand of Khorezm.

(3} Supply of good quatity drinking water
~Lay transmission pipeline up to Muynak and supply good quallty drinking water.

@) Walcr lcakagc and arcas not yet supplied with water-
Replace aged distribution pipelines and reduce’ the amount of leakage. Lay
distribution pipetines in areas not receivirig water supply.

(5) Water conservation and water tariff collection
Install water meters to proniote conservation of water and impose correct water
- taniff on the residents, according to water actually consumed.

Second Priority Project
(1) Toease ihc tight water supply and demand

Upgrade waler (reatment plant in Tuyamuyun-Nukus, to ease lhc tight water supply
and demand at Karakalpakstan.
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_ (2) Rehabilitation works for water treatment plants

Fully rehabilitate the aged treatnicnt plaats,

(3) Water leakage and areas not yet Suppﬁcd waler

Same as First Priority Project

(4) Water conservation and water (ariff collection
Same as First Priority Project

" The expansion schedule of the supply capacity based on the project implementation

schedule and the planned water demand are shown in Table 5.2 {Karakalpakstan
COVcred by T-N system) and Table 5.3 (Khorezmi covered by T-U system.)
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Table 5.1 Project Cost

. {onit: million USD)

Work jtem " Specification ] First briority Pep (FP) {5ec0nd Priocity Pro(SPP
. : ; - | Total | 1XC 1 FIC [Total] LIC T FC [Total| 1L FIC
1. Kaparas Raw Waler Intake System : . N D ; , .
3.1 Kaparas Intake Station L QE150000m'd N 129] 80, 49 IO TGRS T .
l!Raw Water Mains P:pclme Ao
. 187] 45 142 5i 1412
16! 0.1 15 , i.5
127 - 1.3] 14 12 3 104
Sut-Tolal 459! 13% 4591 139

2. Tuyamuyun- Nukus Waze: Supply Syslt‘m

32.0

320

24 Water_'l‘reatment Plant

51

3 12.9
A, 5 1331 313
23 Transmission and Disinbution Pumping tauon . -
2 _'_2 Booster Puniplng Station 631 32
ng i Y
tkus - Takhiatash L=2{ km .
" E33 Kungrad . Muoynak (O=8 870 m7d) 2851 2851 3.6¢ 24 ol . -
234 Kepeili “ Bozatan ] A . 35.0] . 14] 136
Sub-Tolal 318|319, 1799] 64.3] 190; 453]1673] 329 1344
3. Toyarouyun-Urgench Water Supply Syslem )
| 3.1 Water Treatmept Plam ) .
VAL Rehabitiiation ™ - 1551 251 136
[ 3iZExpansion 178: '
37 Transmission P:pelme .
IR WAP. T Kiararasp Pumping §tadon 28 2
‘ 0.8;
07 66
3.2.5 Gutlen - Shaval _30] 33] 03
Sub-Total 123.8] 256, 982]1033] 23.1

4. VodoKanal Karakalpakstan

A.1 Water Treatment Plart

1" Meter Instailation D20

280,

MOk

: [Sub-Total

1174

15, VodoKanal Khorezm

5.1 Water Treatmeni Plamt

l§.7

= 50,000 m'/d 135:718%

Q= 11,000 m'Ad . ]

=103 km 62) 26| 1371 99

A= 315 km 26] 103] 62; 41

3 N=§0.970 Picces X ; . . S1HE A0 T2

Sub-Tolal B17] 368: 4695] 239 115 104} 57.8] 13.3] 365

Total 602.6] 181.4] 421.2]277.8] 39.1]188.7}324 8] 92312378
“Note

" LIC: Local currency portion, FAC : Foreign currency portion

_ This construction cot is pipeline with innef cement mortar Tining.
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Fig. 5.1 Implementatlon Schedule ¥

Desciipion N\ Year First Pnonty Priject : . Second Priority Project Remarks
. efa[2f3|s[s|elr]s 9|‘no§n nln
1997; 1998; 1929, 2000, 2001; 2002f 2003, 2004! 2008 2006, 2007; 2008 2009, 2010
Laan Aceangement - . ’ BRI ¢
Preparation o(l‘mder (Bids, Eu\m!&ns) - 7rd o5 1
|1 Kaparas Raw Water Intake System ] .
LV ¥aparas Intoke Station o QaM0000mA . |-
LaRaw Waler MainsPipebine . - L . .
LR Keparas LS, 1o T-M ExjsDng Intake $ution  D=1,400L=10. km - . .
122 Xeparus 1S, 10 T Existig batake Surkon ___ D=1,4001x 10)a ) ]
1.2.3 Kajiira$ 1S, lo T-U Exigting Inlake Station D=1,4001= 90km
L Tuysmuyun-Nokus Water Supply S:sren:l
2.1 Water Treatment Planl =00 MY ~ o . .
.?H@&msi'me,d.@.ﬁﬂ?yﬁémmf_nlé@éw_- - SO JU SN
2.1 No.? Booster Pumpiog Stmicn____ . 1. ...

22 ? Wk North Dnsl.nbuuon Stauon

A.?ﬁ_.-}_x:eesr_aﬂ.'{ Y I SRR DR B A d |-

21 Tnnsﬁﬂssiﬂnhpe!;nc e o S PV NS S I
_2MWIP.-No, | PurpingStgtion | D214001L= 630m B s s SO D I S O
_232Nvkus-TekhiaashL=2ikm ' B=1,200L= {10k EI T N D Y T T O T
233 Kengut. Muynatgq:smm'fd) Ba500 b= §65km| | (WOmeiewem ¢ | 4y b i L4 ]
2.3.4 Kegeili - Bozatou D400 LS 500&m  saionsid s |

3. Tusamayun-Urgench Water Sopply System -

A Water Teeatment Plant . ,,,LQiW-me‘B.M i bbb IR VRS SR P
_Q_I_zlixpansmn e NN SO RPN S S AN DU S I T D

3.2 Transmission I’lé-eh‘w

3 23 Yangzar)i Khiva
_3245PA Koshkwpyr
3.2.5 Gurlca - Shavat
4. YodoKanal Knrukalpaksiza
A1 Water Treatment Plant |
4.1 Nuku WT P (Rebabiitati
412 Chimbal W.T.P (Rehabibiacion)
41,3 Water Trealment Phant (Rehabiliation) , 3Cities
41 Dnsln'bu(m  Network

_ 421 Reglacement D !99:.'.}:@ S
L A22Enusion D=I00D=A0 . L=9fkm .
AIMetedng Systlem e
431 Meles tostatlation D=20 N=115.960 Piecss
3. YodoKanad Khocerm - . -
S Water Trealment Pans
_ 5.1.) Usgeach W.T P (Rebabititation)
5.1.2 Chatish (Rehabititaion)
3.2 Distribotion Neiwock,

_S2UReplcemest D=100~D=400 © L=i03km

SA2ErpanionD=100~D=0 . LalSkm

S3MeteringSystem - o
$.3.1 Meter Tastallation D=20 - ) L N_GO\Q:OM\:;
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5.4

5.4.1

5.4.2

Operalion' and Maintenance Costs
Calculation Conditions

Operation and maintenance costs (O&M costs) are calculated based on the conditions
below. '

a) O&M costs arc calculaled for four water supply enterprises of Tuyamuyun and
Vodokanal, in Karakalpakstan and Khorezm. : :

b) 'Using the income and éxpenditure rcpons of thé four water supply cnterpnses
ca]culatlons ate performed to predict the O&M cosls in l‘uture based on costs pcr
uni quantlty of accounted -for water (AFW).

¢) Forecasted and actual O&M_cosls are shown in the income and expenditure reports,
but here the costs are estimated based on the 'fOre'cas"ted values that are considered
to reflect the necessary and ideal Operalmn and maintenance conditions for the
water supply system. ' '

d) The O&M costs for the Kaparas Pumping Station (Kaparas PS) and raw waler main
shall be added after they start operaling. In addition, the costs for water treatient,
particularly the cost of chemicals, can be reduced since the turbidity of the water in

~ the Kaparas reservoir is low.

) The electricity charges for the proposed transmission pumping stations (Proposcd
PS) shall be added after the start of operation.

_Analysis of Present Operation and Maintenance Costs

~ (1) Tuyamuyun system

1} Present O&M costs _

The main expenditure items for operation and mainténance tabulated in the income and
expenditure reports of Tuyamuyun systems are as giVen below (for details, please refer
to the Basic Plan of Chapte 7).

a) Electricity charges

b) Chemicals (materials, disinfectants)
¢) Wages (labor ﬁmd) '

d) Social insurance expenses

¢) Fuel, gas, lubricating oils

f) Repair exp'cn_ses=
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g) Depreciation cost

According to the actual income and expéndiiurc_rcporjls for 1995, electricity charges
accounted for the maximum share of the total expenditure:  69% in Tuyamuyun-
Nukus, and 55% in Tuyamuyun-Urgench. The item with the second largest shate of
the expenditure was personnel expenses (10%) in Tuyamuyun-Nukus and chemicals
(12%) in TuYamuj-uh—Urgcnch. The forecasted expenses for Tuyamuyun-Nukus in

1995 showed chemicals following electricily charges and accounting for 18% of the
total expchditure, but the actual cxpe'nses' was only 4%, and the amount of cash
 actually spent was onc-fourth the estimated amiount, This was altributed to shortage of

chemicals because of the difficulty in procuring chemicals during that period.

2) Tuyamuyun-Nukus
Table 5.2 shows the expenditure, produced water quantity, accounted-for water
(juahtity, and expenses per nit quantity of AFW in Tuyamuyun-Nukus.

Table 5.2 Annual Expendllu'rcfProdu_ccd Water Quantity, Water Quantity, and
Expenses Per Unit Quantity of AFW
(Tuyamuyun-Nukus)

€% Item Expenditur-:fwatef quantity Hxpenses per unit quantity of AFW
: (Porecasted values) : -
- 1995 1996 1995 - 1996
Produced water qty.(ths.m*) - 43,844 - 46,248
AFW qty. (ths. m?) 34,121 37,121
Percentage of AFW (%) 77.8 80.3 ‘ .
Expenditure items - {thousand S'_um_) C o Sumim?y T
Electricity charges 58,840 ome | 1m0 236
Wages 9,408 18,639 0.276 0.502
Chemicals 1oms | 661 | oses | - 0180
Repairs 2476 - - 6225 0073 ‘0168
Social insurance 3,763 7456 ot | ¢ 0201
& Fuel, gas, lub. oil 3843 | sam 0.3 0.224 .
| Others 3,160 Tonz | o003 | o2z
‘Sub-total 100,915 145076 2.958 3.910
Depreciation cost 8,535 14,063 0.250 0.379
Grend total 109,450 159,239 3,208 4.289

Source : Table 2.3 in the Part 1 of this report
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3) Tuyamuyun -Urgench
Table 5.3  shows the cxpendalurc produced water guantity, accoutited- for water
quantity, and expenses per unit quant_lty of AFW in Tuyamuyun-Urgench. -

Table 5.3 Annual Expenditure/Produced Water Quantity, Water Quantity, and
Expenses Per Unit Quantity of ARW

- (Tuyamuyun-Urgench) , - @
Iem | Expendituref water quantity Expenses per unit quantity of AFW ’
: : {Forccastedfvalucs) s B
o . 1995, -} 1996 o199 1996 -
Produced water qly.(thsm® - | . 69,620 o000 f '
AFW giy. (ths, m") 62,320 65,700
Percentage of AFW (%) 89.5 90.0 o N
Bxpenditure iterns (thousand Sum) , Sun/ria®) _
Electricity charges 50307 | 105,589 - 0807 | o 1607
Wages : 8,954 18,198 0.144 0211
Chemicals 13075 16404 0.210 0250
Repairs 4,700 - 7,254 0.075 . 0110
Social tnsurance 3,582 1,219 - 0057 Q111
Fuel, gas, lub. oil 4,639 1,75 | = o074 0.179 %}
Others 5916 | 8150 0.095 0124
Sub-total | o 91,193 174,630 1462 | 2658
Depreciation cost o _ 6,700 8,550 - 0108 ' 0.130
Grand total 97,893 : | 183,180 1570 | 2788

‘Source : Table 7.4 in the Part I of this report
(2) Vodokanal

1) General conditions
' Since treated water is purchasod from the Tuyamuyun system, the expenses for
" receiving: water is added to 'the O&M costs for Vodokanal, Thc breakdown of
expenses variés for the Vodokanals in Karakalpakstan and Khorezm.  According to the ﬁg
~ forecasted income and expenditure reports for 1995, the breakdown is as given below.

Karakalpakstan: Total expenditure - 116,931 thousand Sum
Electricity charges 14.8%, Expenses for recelvmg water 35. 6%, :
Repairs - 1. 8.0%, wages -~ 7. 3%

Khorezm: Total expenditure - 53,445 thousand Sum
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Electricily charges - 39.0%, Bxpenses for receiving water - 14.3%,
Wages - 13.7%, Chemicals - 9.0%

9) Karakalpakstan
Table 5.4 shows the expenditure, produced water quantity, accounted-for water
quaniity, and expenses per unit quantity of AFW in Vodokanal Karakalpakstan.

Table 5.4 Annual Expenditure/Produced Water Quantity, Water Quantity, and
Expenses Per Unit Quantity of AFW
(Vodokanal-Karakalpakstan)

ltem Eipehdilurdwal_c'r quantity ' Expcnses per unit quanlity of.AFW
{Forecasted values)
1995 1996 1995 1996
e - (st hall) _ {1st half}
Distributed water qty. 61,168 32,281
AFW qty. (ths. m’) 47,006 21,340
Percentage of AFW (%) .“‘”_'?6;8 7 :
Expenditure items (thousand Sum) : " (Sum/m®)
Etectricity ¢harges . 17,325 13,215 0.369 0.619
Wages 8,481 6281 0.180 0.294
[ Chemicats 2,691 | 2,781 0.057 0.130
Repairs - | 2090 2,907 0.447 037
Social insurance | 339 2512 o oom o
Tuel, gas, lub. oil 2,616 1,998 0057 . - 0094
Others 13987 | 15528 L0298 | 078
Sub-total - _  esz ;50,222 C1dso 12354
Depreciation cost 5756 2,988 0122 | . . 0140
Expenses for receiving water 41,633 34916 0.886 "1.636
Grand torat 116931 | 88126 2438 430

Source : Table 7.1 in the Part I of this report

g% 3) Khorezm - .
' Table 5.5 shows the expenditire, produced water quantity, accounted-for water
quantity, and expenses per unit quantity of AFW in Vodokanal-Khorezm.
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Table 5.5 Annual Expendlture/Produced Water Quanuiy, ‘Water Quantlty, aml
Expenses Per Unit Quantily of AFW |
(Vodokanal-Khorezm)

Ttem Expenditure/water guantity -Bxpenses per unit quantity of AFTW
(Forecasted values) ' '
1995 1996 1995 1996
. {1st half) ' : {1st half)
Distributed water gly. _ 66,840 28,506 . :
AFW gly. (ths, m’) 60503 26,451
Percentage of AFW (%) 0.5 _ 92.8 _ :
Expenditure items _ (thousand Sum)  (Sum/m®
Electricity charges . - - 20,851 12,218 _ 0.345 _ (;;81
Wages T 4,663 o 0.176
Chemicals 4834 1940 0080 0073
Repairs 26 | 200 008 | 0019
Social insurance - 2919 | 185 | 0048 0071
Fuel, gas, lub. ofl L0 1,384 0018 0051
Others 2,960 3H3 0.049 0.118
Sub-total 4,57 21,764 0.699 1049 ||
Depreciation ¢ost | 3,555 1,522 0,059 0058
Expenses for receiving water 7,633 7,196 - 0.126 0.295
Grandtoal 53,445 17,082 0.884 1,402

Source : Table 7.2 in the Part 1 of this report

Estimation of Operatlon and Malntenance Costs affer Pr'ojec"t is
" implemented

5.4.3

Although the forecasted and actual O&M costs are calculated in the income and
expenditure reports, the O&M costs after implementation of the project are to be
estimated based on the forecasted values in which the necessary and ideal operation and
maintenance conditions are reflected.

(1) Tuyamuyun systcm
After the Kaparas PS and raw water main put into operation, their O&M costs wil} be

added afresh. Moreover, since the turbidity of the raw water of the Kaparas reservoir
is low, the costs for water treatment, particularly the cost of chemicals can be reduced.
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In addition, construction of the three pumping stations mentioned below is planned for
- thé Tuyamuyun -Nukus - system. After these punping stations start operating,
electricity chargés for these pumping stations shall be added as additional expenses.

a) NO2 transmission pumping station
- b) Nukus North pumping station
¢) Kuagrad pumping station

1) Increase in the O&M costs of the Kaparas PS and raw water main-

When the Kaparas PS is completed in the future, the existing intake pumping stations
(the existing intake PS) will be abolished or used as a standby facility. To calculate the
increase in O&M costs of the Kaparas PS, the O&M costs of each existing intake PS of
‘the two Tuyamuyun water treatinent plants and the proposed Kaparas PS are
compared. Table 5.6 compares the electricity costs per unit quantity of water delivered
for the existing intake PS and the Kaparas PS. According to this iablc, the electricity
costs per unit quantity of water delivered by the Kaparas PS (0.389 Sunv/n’) is 2.44
times that of the existing Tuyamuyun-Nukus intake PS (0. 160 Sunvin®) and 1.01 times
that of the existing Tuyamuyun-Urgench intake PS (0.384 /Sunvm’). Consequently, .
the electricity charges for Tuyamuyun-Urgench intake PS offset those of Kaparas,
therefore, these costs are not considered. The difference of 0.229 Sunvm’ in
‘Tuyamuyun-Nukus is added to the O&M costs for Tuyamuyun-Nukus systen. “This
value is the unit quantity of water delivered. To convert this value to unit qixantity'of
AFW analyzed above, the ratio of AFW to total water production for 'l‘uyamuyun- '
Nukus water treatment plant is taken as about 80%." Usmg this rate, the electncnty :
charges per unit quantity of delivery water of Fuyamuyun-Nukus is converted to that -
of AFW, that is: 0.286 Sum/m’,

Table §.6 Comparison of Electricity Charges Per Unit Delivered Water QuantntyL
of Exlstmg PS and Kaparas P8

Facility = | Power Delivery rate E[ccmcny_ Unit | Water delivery | Difference
(W) (m¥h) - | consumption per | electricity | costperunit | between ,
unit quantity of | charge ~ quantity of | electricity cost of
delivered water - (Sui/kWHh) | delivercd water Kapéms PS and
&Whm*) (Sun/m') | existing PS
Kaparas PS 3,500 14,400 0.243 1.6 0.389 ; -
Existing intake PS _ _ o
T-Nukus 60| 6300 0.100 1.6 0.160 0.229
T-Urgench 1,200 5,000 0.240 1.6 . 0.384 0.005
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- O&M costs other than electricity charges such as repairs a‘nd Wagcs are assumed to be
covered in the 0&M costs for the two exnslmg intake pumpmg stations;. and therefore, |
are not considered as additional expenses.

2) Dectease In expenses for chemicals

In the fature, after the Kaparas PS and raw water main are! put into opcration the
quality of raw’ water for the watcr treatrent” planls will improve. Parttculaﬂy,
'turbldlty of raw water will lmprove significantly. Reduction in the (urb:dlty of raw
water leads to reduction in lhe quantity of coagulants used and: in- the cost of
coagulants, The calenlation process is shown in Tables 5.7, 5.8 and 5.9. The results
of the caleulation show that when the Kaparas reservoir is taken as the souirce'of water,
the cost of chemicals was 42% of the cost when the exnslmg wa{er sources are used.

Estimation Conditions
‘a)  Unit cost of coagulants: 7,030 Sum/ton (s of July 1996; source: MPU)
. b) Total cost of coagutants: 1.4 times the cost of coagufants (including cost of
coagulants and coagulation aids)
¢) Average improvement in turbidity:- Improvement in turbidity from 90 to 2 (based
on the existing turbidity)
d) Annual treated water quantity: 43,924 thousaind m® (actual value for ’Fuyamuyun-
" Nukus in 1995)
e} Percentage of accounted-for water : 90 %
' f) Chlorine feed rate: 1 mgl
v = g) Chlorine cost: 34,300 Swin/ton (as of July 1996; source: MPU) ,

Table 5.7 Compafison of Annual Cbagulanl Costs

Annval |Annval treatedd  Required Unit cost of { Coagulant | Tolal coagulants cost
average | water quantity| coagulant q'ty coagulants cost - | includ. ¢oagulants aids
_ . turbidity | (ths. m?%) (ton) (Sum/ton) | (ths. Sum} {ths. Sum)
; Af[érP_rojec_t 2 43,924 © 351 7,030 © 2,500 3,500
lEel'orélPréjecl 90 . - 43,924 1,682 7,030 11,800 16,520
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Table 5.8 Calculation of Annual Chlorine Costs

Chotino foedfaie | Annual reated | Required quantity of | Unit cost of - Chlorine cost
(nigll) water quantity : chlorine chlorine {ths. Sum)
(ths. m’) {ton) (Sumvion)
1 43,924 43.9 34,300 1,500

Tahle 5. 9 Compallson of Annual Cost of Chemicals using Kaparas
Reservoir and Existing Sulface Water as Water Sources

Water source ﬁ Cost of ~ | Cost perunit quantity |~ Cost perunit ' | Ratio _
' chemicals of treated water quantity of AFW
(Sum) (Sum/m”) {Sunvnr’)
Kapasas reservoir © 5,000 0114 0.127 0.28
Existing surface water 18,020 _ 0.410 0.456 1.00

3) Increase in clectricity charges for the Proposed PS -

Annual electric power consumption of the existing transmission pumps in Tuyamuyua-

Nukus WTP including Kaparas PS and the Proposed PS based on the water demand in

2010 is estimated as shown in Table 5. 10. Tn the same table, the ratio of electric power

cons'umptioﬁ for proposéd PS to the existing transmission pumps in T-Nukus WTP

and Kaparas PS is also shown. After thesc pumping stations are put into operation, the
 electricity charge for each proposed PS is added, based on the ratio.

" Table 5,10 Annual Electric Power Consumption in ZOIO and Hs Ratio -

* Pumping Station | Annual electric power consumption. |~  Ratio

: (mil. KWhiyear) L
Kaparas and T-Nukus WTP 175 _ LY
RO 2 transmission | 98 : 0.56
Nukus North 32 e 0.18
Kungrad _ 2 " 0.01

Note : Aanual eleclric power consumpllon is estimated using the water demand in 2010

4) Summary of future O&M costs
The O&M costs per unit quantity of AEW in the Tuyamuyun system after
1mplementauon of this project are summarized as given below,

1. Electricity charges: The inc_reasé, in the Q&M costs of the Kaparas PS is considered
only in the Tuyamuyun-Nukus system. The increase in cost is 0.286 Sum/m’. The
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S -

increase in cost of the Proposed P$ is estimated from: the ratio of electric power

consumplion as shown in the Table .10, |
Wages: Present unit expense pér unit quantily of AFW is used.

. Chemicals; Forecasted cost of existing chemicals is probably lower than the

appropriate cost,  The cost of chemicals per unit quantity of AFW calculated in
Table 5.9 is used as appropriate cost.

chalrs The actual unit expense of repaits for existing facnlme.s is used. Repmr
cxpcnse for new facilities is taken as 0.5% of the cost of new facilitles.

Social insurance costs: _Pr_esent unit expense per fnit quanhty of AFW is used.
Fuel, gas, lubricating oils: Présént unit cost is used. -

- Others: Peesent unit éxpense per unit quantity of AFW is used.

Depreciation cost: For existing facilities, present fixed cost is used {T-N system,
8,494 x ths, Sumfyear, T-U system; 11,104 ths. Sum/year; source: MPU). For
new facililies, the depreciation cost is takcn as 2. 5% of the construction cost,

The O&M costs per unit quanlity of AFW for each ilém are set as given below.

Table 5,11 O&M Costs Per Unit Quantity of AFW of Tuyamuyun System

Before and After the Implementation of the Project
{units: Sum/m*)

Expenditure item ~ Tuyamuyun - Nukus’ Tuyamuyun - Urgench
| Before project - | ~ After project Before project | - After prpjecl'
. implementation |mplcmcnlauon implementation | implementation

Electricity charges - 2.363 2.649 1.607 1.607
Wages 0.502 0502 .| . 0217 0217
Chemicals ] o04se 0.127 0.456 0.127
Repairs | | ouss 0168t | 0110 | 0410
Social insurance - 0.201 0.201 0.111 0.111
Fuel, gas, ub. oils | 0224 0224 0179 0479
Others 0.2m2 C0am 0424 | 0.124
Total 4186 40434 2864 | 2535+a

Noté : The increase in the O&M cosks after operation of the Proposed PS staits, is not included in the
O&M costs after prqjecl implementation in the table. Only costs forthe exisling transmission pumps in
WTP and Kaparas PS are included. The costs after completion of proposed pumping stations are calculated
scparately' from the additional electric charges based on the ratio in Table 5.10. '

« : incremental repair cost for new facilities .

) Vodokanal system
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The expenditure items tabulated in the income and expenditure report vary for each
Vodokanal system, but for calculations here, the cxpenses for receiving water is added

to the expenditure items of the income and expéenditure reports for the Tuyamuyun

syslem. Expenses for receiving water are also calculated separately ‘in Chapter &
"Project Bvaluation” based on 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 Yodokanal system in the future. However, considering the present

* condition of the water supply facilities, the cepair 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 Vodokanal-Khorezm was estimated based on
the cost for Vodokanal-Karakalpakstan and the assets of both Vodokanals. That is;

132 mil.(Sum} / 321 mil. (Sum) x 0.371 (Sum/im?®) = 0.152 (Sun/m’),
where 132 and 321 mil. Sum are assets of each Vodokanal of Khorezm or
Karakalpakstan.

The cost per unit quantity of AFW for each expenditure item was set as shown below. s
Depreciation costs were estimated separately considering the depreciation costs for -
existing facilities and new facilitics as fixed costs. '

Table 5.12 O&M Cost Per Unit Quantity of AEW for Vodokanal
L (units: Sur'nhh’)

Expenditure item Karakatpakstan . = | = - Kherezm ‘

Electricity charges : o6ty | . o4st
Wages 1 0204 i | 0aT6
Chemicats om0 - | oo
Repairs B 0371 - 0152
Social insurance 0.118 | ~ oont
Fuel, gas, lub. oils o 0.094 I oost
Others 0728 . 0d8.
Total | i 2.354 | Cn122
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CITAPTER 6 PROJECT EVALUATION

6.1

6.1.1

6.1.2

Technological Viability

Introduction

- Water supply plan for the Study Area, inclnding the selected water supply system and
facilities, consideréd in the feasibility swdy has been discussed in the preceding

chaptess of this report. * It is riccessary to examing whether the plan is appropriate to
the Study Area and the country as a whole, and moreover, whether it is feasible from
technical, financial and economical points of view.

In this section, the selected water supply system and facilities will be examined from -
technical view point to verify that it suits the technological levels in- Uzbekistan and to
confirm that there are no prob!ems in the pchcl implementation from the construction,

“operation and maintehance aspects.

Technical Viability

Tuyaniuyun inter-regional water supply system that will cover a vast area of the Study
Area through the long dls!ancc transmission pipelines is adopted ‘as the water sugply
system. '~ Major facilities in this water supply system are; Kaparas reservoir, Kapa:as
pumping station, raw water mains, water treatment plants, transimission p}pelmcs and
transmission pumpmg stations. '

When taking into consideration the ¢onditions listed betow, the proposed 'systénzl and
facilities are judged as technologically appropriate for the Study Area and the counlry
as there no major problems with respect to technological aspects.
1)This type of reglonal bulk water supply systems are much common in’ Uzbeklslan
The couniry has developed technology for the conslructlion, opcrauon and
maintenance of such systems.
Z)The existing facilities that make part of the proposed system have becn managed
* salisfactorily and the relevant siaff have gained enormous expenencc in. planning,
- construction, operation and maintenance of the water supply systems and facilities.
3)The proposed system and facilities in virtue involves extensions or improvement 1o
the existing system and facilities or new construction in line with existing/revised
“plans. At present, most of the facilities in the existing plans which are included in
the feasibilily sludy are either under construction or their construction being
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6.2

6.2.1"

suspended.  Detail plans and designs for these facilities are alrcady avallable _

4)All the proposed facilities, except the aqueduct crossmg Amu Dmya river, do not
need special techriology in construction, operation and mainteriance. Construction
of this aqueduct is complicated and may need special technology.

However, some consideration must be given with respect to constriction aspects.

‘Before the collapse of USSR, -a large humber of facilities have been constructed in
Uzbekistan based on special technology of the FSU, cspecnally from Russia. - But

after mdcpcndcnco, Uzbekistan had to manage with the locally available enginegring
lechnology, construction machinery and equipment without the external support.
Added with financial difficulties, most local construction companies are worried that
conditions in the construction indusiry are getting worse in the récent years' and - that
machinery and equipment are becoming too old and obsolete to meet the new
challenges. ' '

Taking into consideration of these "circum_stanccs_, technological assistance from the
developcd countrics is considered necessary for the construction of facilities that
require special technology.

Financial Feasibility Analysis

Infroduction

* Based on the results of project evaluation made in Chapter 9 of the Part I Basic plan,
s e{nd on the dissension between Uzbek side and J [CA draft final mission in Oclober,

| 1996, the Basic Plan was revised and reduced including practical rescheduling for -
 implementation. The rescheduled plan for the improvement of water supply systems in
the study area, especially for the emergent issues to be resolved, has been discussed in
- Chapter I herein in this report of pait I1.

Such a plan must, hiowever, he analyzed in details not only from technical aspects, but
also from the financial and economical view point.

Core: portion of the Basic Plan which corres.pond to the phase- I was revised and
rescheduicd s(herein called as “Rescheduled Project”) oonsssung of First Priority
Project (FPP) durmg 1998-2002 ‘and Second Pﬁonly Project  (SPP) during
2003~2010.
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6.2.2

In this chapter." the analysis was made on the following four entitics regarding three
different scale of project.

(a) DGMIUP - T/N (Referredtoas T-N )

(b) DOMIUP - T/U (Referred toas T-U )

(¢) Yodokanal - ROK ( Referred to as KKP )
(d) Vodokanal -KZ (Refeired toas KZ )

Casc 1 » « » Phase 1 of Basic Plan : US$ 607.1 million,
Case 2 » # + Reschediled Project (FPP and SPP) : US$ 602.7 million.
Ciase 3 ' » » Rescheduled Project (FPP) : US$ 277.8 million.

* These entities will be formed into two(2) Groups accordmg to the current service area

as Group-A (T-N with KKP) and Gronp-B (T-U with KZ),
Therefore, analysis will be done in group-wise and on the total project.
Method of Analysis

(1) Previous Method of Analysis

 So far analysis has been made in the following manner. Method of analysis for Basic
* Plan in Chapter 9 Part I Report was also the same as this. Firstly, by the assumed
group-wise water tariffs of Vodokanal, the water purchasing rates from DOMIWP are ©

determined under the condition that the total revenue and expenditures of Vodokanal

during the project life should be balanced under the discount rate of 7.5 %. So-::ondly. L

by such obtained water selling pnce as above from DOMIWP to Vodokanal,: financial
Viability of T-N and T-U is analyzcd by calculating the Financial Internal Rate of
Return (FIRR).

Feasibility of the project is then evaluated by the {x.;fcighted averageJ FIRR for the: group'

Aand B. As discussed in Chapter I Section 1.4 of this Repori (Past 10), preliminary
Evaluation of the project corresponding to Phase T of the Basic plan was made in lh'is.

Chapter 6, as a paﬁ of Financial Analysis in the same manner.

The result of the evaluation is to be discussed in Section 6.2.6.
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6.2.3

- This is an internationally orthodox approach to check the viability. of this kind of

project because Vodokanals management ‘should commuously be self suffi cient,
while DOMEWPS are supponcd entitics by the GOU.

The result of the analysis was submitted by the JICA Study Team t6 Uzbek side in
October, 1996. The assumed (ariffs used in that analysis were of Group 1 seven times,

‘while Group 2 and 3 approx double the current water tariff.

(2) Changed method of Analysis.

According to the discussions in Oct. 1996, between Uzbek side and the JICA study
team, counter-proposal \.i_zas made by Uzbek side to the JICA Study Team to séek the
possible level of water tariff from Vodokanals in the following manner.

Fitstly, to calculate the corresponding water selling rates from DOMIWPs under the
condition of total revenue and expenditures of DOMIWPs being balanced with the
given discount rate during the project life. Then, to elaborate the average tariff of

Vodokanals by using such obtained water purchasing rate under the condition of
© Vodokanals’ revenue/expendilure being balanced during the project life with the given

internal rate of return (IRR).

At the same time, upon the request of Uzbek siﬂe‘ the analysis was made in two (2)

~ cases of subsidies on the construction cost of DOMIWPs and Vodokanals, i.c.; 0 %
o (DOMIWPs and Vodokanals cover operation & mainlenance cost and repayment of
loans) and 100 % (DOMIWPs and Vodokanals cover-only operation & maintenance

cost without repayment of }oans.)

JICA Study Team has tried to include the third case of subsidy as 50% for reference

- purpose and made up the due comparison table.

‘ Also JICA has assumed this time three cases of the felated discount rate of DOMIWPs

as 5, 10'and 15% and IRR of Vodokanals, also as 5.10 and 15%.
General AsSumptions’ for the AnalySIS

The following assumplions were made in the analysis.

(a) Project life : 30 years
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6.2.4

(b) Base yecar - 1998 {start of constiuction)
(c) Basc of cost estimate
' "1 1996 price (uncscatated)

(d) Monetary unit : US Dollars (US$)

(¢) Ratc of Exchange : 1 US$ =40 Sum (as of July. 1996)

() Water i : Assumed as discussed in Section 9.3 of the Main Report
' © (Part ' 1) and shown in Table 9.1 and 9.2 and in Section 6.2.4

of Part I1.
(g) O&M cost -1 Operation and maintenance cost is determined based on acma]

expenditure shown in the financial statements and assumed to
be made up of two co'mpo'nents; O&M cost (Basic Cost) that
dépends on the volume of water sold {accounted-for waler),
and annual- cost of replacement and maintenance of facilitics
and water inclers replacement as discussed in Section 6.2.5.
For details refer to Chapter 5 Section 5.4, Part 11 of the report.
{h) Discount rate : As discussed in Section 6.2.2 (2). adopted 3 discount rate of
5, 10, and 15%.
{i) Period of Forecasting the Financial Statement :
: 15 years (Up to 2 years after the :mplcmcntauon)
(i) Consiruction Cost  : {Three projects)
Case 1 » » + Phase I of Basic Plan : US$ 607.1 mllhon
Case 2 * » » Rescheduled Project (FPP and SPP): US$ 602.7 million.
- Case 3 » + » Rescheduled Project (FPP)i; Uss$ 2778 million.

Calculation Method of Water Tariffs . -

Basis of calculation of the assumed group-wise (ariff was discussed in Chapter 9 of
Part I. '

Now that Uzbek side has rcqucstcd the counter- melhod for the tanff calculation
regarding the reduced and rescheduled Pro;ccl and as a!rc,ady dlscusscd m Section
6.2.2.(2), average waler tariffs were obtained from the walcr buymg price of
Vodokanal (KKP or KZ) with each assumed IRR under the condition of total revenue :
and expenditures being balanced during the project life on T-N/T-U side respectively
with respectivé discount rate.

- At the same lime, analysis were made for three (3) alternatives of subsidies (i.e., 0%,

50%, 100%) although Uzbek side has requested two (2} alternatives (i.e.; 0%, and
100% on both DOMIWPs and Vodokanals).
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With these avcrage tariffs obtained as above, judgment can be made fér deciding

practical level of tariffs and necessary volume of subsidics.

For analysis purpose, weighted average tariff as of June, 1996 and cvolution of the

average tariffs up to June, 1996 are shown in Table 6.1, 6.2 and Fig. 6.1. .

Current weighted évéragc tariffs are summarized as follows;

Table 6.1 Welghted Ave. Tariff (per m?)

As of June, 1996

Sum us$ _ Sum Uss$
KKP 5.198 0.130 TN 0.853 00213
K7 3313 | 0.083 TU 055 00138
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‘Table.6.2 Evolution of the Average Tariff

.= Yodokanal -

(unit-Sum)
e nr it
Vodokanal 947 948 919 95.4 952 95.4 95.6 96.2 $6.3 965 966
KZ o171 0.204 0.204 0204 0578 0578 1184 1184 227 331 1313
KKP 0231 023 0483 1.34i 1341 ass 3551 5.062 so62|  s0sy  5.198
Table.6.3 Evolution of Group-Wise Tariff
- ) - o {unit:Sum)
ar fmonth . . o )
| Vodoharad 917 948 949 95.1 952. | 954 956 96.2 563 | 963 956
Gip- 002 oM 622 622 ' 0.2 : 0.50
Kkp | 2 043 052 240, 810 9.64 9.61
3 043 092 240 - 610 964 . 9.69
Grp-1 002 002 a0 0.10 0.35 035
Kz : | 2 033 ° 040 Ave.1.225 Aved 43 Aved 33 | Ave637
-3 0.4) 0.48 1.35 . 2.70 513 190
Fig.6.1 Evolution of the Average Tariflf
Sum B
55
50 ———g— 3
45
40 |
st e
- CaTKE
30 L [:I*KKP]
15 ¢ ———
20 |
1.3
10 A/""' -
B
e St
947 43 5.2 954 5.6 962 - 963 %65 Vear

549 951

956

Note:  Figures are based on the weighted avérage tariff. ' :
i.c.; Aggregated figute of group-wise oocasional tariff multiplied by aveiage

pereentage of water consume by group.

F/S



6.2.5 Operation & Maintenance Cost

The O&M costs in this analysis are determined including the long-term construction
up to 2010 year on the following assumptions. '

( For details, refer to _Chapter 5, section 5.4 of Part 1)
(1) Basic O&M cos! : unit cost per m3 of AFW

Based on the itemmized expenditure i"ecords per m3 of the sold water (i.e.; AFW,
accounted-for waler), unit O&M cost are assumed, and applied to the starting year of
the construclion,

This cosl includes electricity, wages, chemicals, repair fund, social insurance, fuel and
gas excluding depreciation.

(2) Electricily and Chemicals

- The unit consumption of electricity and chemicals will vary depending on the operation
requirements accordingly with ihe progress of the construction program especially on
the part of Tuyamuyun-Nukus Facilities like Kaparas intake st_alion,-’i‘rénﬁmission and
+ distribution Pumping Stations (Nukus n:orlh,: Kungrad, No.2 booster s.tation). As a
result, basic O&M cost of T-N will increase more than double that of T-U,

CAS er 'phc;ﬁjc}ds, the cbﬁsumptbh will decrease on the part of Tuyamuyun Facilities
© upon the completion of Kaparas Intake System.

" (3) Repairs
Upbn the completion of each of the facilitics such as deams Intake Station, Water

 Treatment Plant (Rehabititation and expansion) and transiission/distribution pumping
“station except Raw Water Mains, transmission pipeline and distribution network

“which shall be co#ered by dép'mciation cosl, 0.5% of relevant asset value of the

- facilities are added to the annual repair cost from the following year.

Total asset value of such facitities amounts to US$ 223.6 Million in the Rescheduled
Project (total) including 4 entities. 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.
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Details of the above cost information of each enterprise are referced to Table 6.4 and

Cits? annual projection is summed up in Table 6.5 as Case of R/P -total- and Table 6.6

as Case of FPP,
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{(For the analysis of Totat Rescheduled project and F.P.P Project)

Table 6.4 Basis of Calcutation of O&M Cost

NKKPandK 2
o Detalls of assumed O M Cost to be applied
Ne. Project KKP KZ
T _Year ftem Description Ite Descdption
1| €pp From 1598  Basic Cost US$ 0.0589(2.354 sim} Basis Cost U3 0.028141,122 sum)
] o arw | as'pg'_rjet;le 512 - fm® - APV a3per Table 5,32
2 $PP  |From2008]  Repairs US$ 25,300 10°X 0.5 % per year  Repsis (5§ §21,600 X 10X $X par year
Gemt) | 24122900/ {itam 5.1) «§ 10B.O00/Year '
3 F2P-SPP | From2008 Repairs Witer Metér Réplatement Repalrs Water Metir Réplacement
us$ 172,500/ Year i Us$ 50,500/ Year
2T-Nand Ty
Detads of assumed OAM Cost to ba applied
Ko, Project I-N . ~ U
Year .lterh Description Year hem Description
] PR 1998 Basic Cost US$ 0.1047(4.186 suin) 1938 | BasisCost Us$ 0.0716{2 864 surm)
. ~2000 | /ot AW 35 per Table 5.9 ~1539 | /m': ATW ‘g8 pir Toblg 5.1
2| FrP-5PP 2001+ | Basic Cost US$ 0.1162(4.645 surm) 2000 | BasisCost US$ 0.0634(2.535 suin)
~2005 | /m'-AFW . Increase of Hlectricity ~2027 fmd - AFW asper Table 5,10
: (tem2.2.2,2.2.3)
i S a3 per Tabla 5,10
3 e 2001 Repaires USS 27,750 10" % Q.5 % per yéar 2001 Repairs USH 63,250 X 107X 0.5% per year
~2027 =U$$ 138,750 Year ~2027 ~US$ 316,250/ Year
Mem 10,222, 223 (tem1.3.3.0.2)
4 SPP 2006 | Bask Cost 15§ 0.7532(6.130 sum) — — -
' ~2027 | smtonrw  Increass of Electricity
. {itern 2.2.1)
- asparﬁbfa $.10
s| spe 2007 | Repaivs US$ 69,600%107%0.5% 2007 | Repais US $15,500%107%0.5%
' ' <2027 “US$ 348,000/ Vear 2027 U8 72,500/ Year
‘ {Ttem 2.1,2.2.1) ' tem 3.0.1)

3 Note : FPP (First Priocity Project ) : Year 1998~2002

SPP {Second Priority Project ) : Year 2003~2010
| AFW: Accounted-for Water ’

For tha lem No, sea Table 5.1
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6.2.6 Comparison'oi‘ Financial Feasibility Analysis by Project

As discussed in Section 6.2.2 (1) and (2), the analysis was made in two (2) different
methoed according to the following three (3) projects.

Case 1 - Phase Lof the Basic Plan  : 1998~2000 Year total cost : US$ 607.1 miltion
Case2  Rescheduled Project (tofal) : 1998~2010 Year total cost : US$ 602.7 million
Case 3 Rescheduled Project (FPP) : 1998~2002 Year total cost : US$ 277.8 million

Case 1 Phase-1 of the Basic Plan (Preliminary Evalvation - Pre F/S)

Based on the assunied water tatiff as per Section 9.3 of Part I, financial analysis was
made by the method of Section 6.2.2 (1) which is an orthodox approach by firstly
securing the viability of Vodokanals under 7.5% discount rate then procceding to
‘check the viability of DOMIWPs (T-N and T-U) by respective FIRR.

Case 1-1 Casc of 0% Subsidies :
As for Group A, T-N’s anhuat balance of account is constantly in the deficit and not
available to calcutate FIRR. '

As for Group B, T-U's aggregated annual balance is also deﬁcxt ina huge amoum
Consequently there is no possnb:hly of obtalmng FI RR

" ln conclusion, no financial fcasubxhly exist in 1his casc duc to too much shortage of
revenue under the assumed tariff,

Case 1-2 Case of 9{'}%i Subsidies fo the Constm:cti:on Cost,

Obtained Ave. Tariffs are as follows under the assumed conditions.
(Ratio to the Current Ave. Taniff)

"« KKPUS$0.158-------- 0.158/0.130 = 1.22
- + KZ US$0.134-------- 0.134/0.083 = 1.61
& These are tariffs appear to be in practical range for enforoement Ilowever T-N s

- annual balance of account is constantly in the deficit again, and no availability of FIRR.
With the bigger peércentage of subsidies, T-U produccs annual surplus of balance
“except thc first two years, and consequemly, T-U’s FIRR exceeds 47 %.

"Nc‘)erthe!essg, this do_es not mean total viability as positive unless the viability of
Group-A can not be gained by raising up the water tariff of KKP separately.

6-13 | | ES



Thus, there is * No financial feasibility * in this case too.

| Case 1-3  Case of 100% subsidies to (he construction cost.

Calculation was made on the assumplion that KKP and KZ remain financially
balanced during the project life with no discount rate, and it proved that the basic
- tendency was not improved and alinost the same as in case of (1)-2. ‘T-U’s annizal
balance is constantly “surplus”, while T-N produces constant deficit during the project
life, '

As a conclusion, there is no possibility of Financial Feasibility in these
3 alternalives of Case I “phase-1 of the Basic Plan”,

In addition to the above, it must be also understood that phase I has total investment of
US$ 607.1 million in oniy three years, and if the fund of subsidics of 90~100% were
required to be raised from the intérnational financing ma;k_ét,- such a huge money can
hardly be supplied from any kind of financing institution for this kind of project
because there exist respective credit line by each financing Agency at much lower level.

Case 2 Rescheduled Project (FPP+SPP : Total)

Method of analysis is as per Section 6.2.2 (2), and the Vodokanal’s ave. tariffs are

obtained by reverse operation from the selling price by which secure the financial

‘ 'viabilily of DOMIWP first under the given discount rate.

" The summary of the'above calculation is shown in Table 6.7 and Table 6.8. Group-
wise tariff in these table was calculated by using the assumed tariff of Group 1, first of

all, and then proceeding calculation to Group 2 and 3 by assuming the equal level of
tariff in cach Vodokanal.

" Case 2-1 ' Casc of 0% subsidies

For both’ group-A and group-B, ave. tariffs of Vodokanals in the different

combination are above 3 times more on average than (he current ave. tariff. Selling
" prices of DOMIWP come out as 16 times more (in case T-N) and 13 times more (in
“case T-U) than the current Ave. price, Without such a drastic increase of water tasiff,
- this case will not be “Workable” or “Practical” either. '

6-14 FIS




© Case 2-2_Caseof 0% subsidies

It is essential and recommendable to kécp the range of 10~15% of discount rate and
FIRR for the stable management of funds.

According to this criterion, case No. 11~12, and case No. 17~18 can be sclected as a
shaded portion in Table 6.7, 6.8. Ave. tariffs of KKP and KZ in this case stand
between 2.0~2,2 times the current ave. tariff. This case will give useful suggestions
for possible altematives by manipulation of the subsidies.

Case 2-3  Case of 100% subsidics

This is traditional style of Uzbekistan up to now. In this case, the construction cost is
off-set by subsidies, and it is minimum requirement for the entity to reserve the
révenue by water selling for covering the O&M cost at minimum.

Thus, stable operation and maintenance are contmuousiy assured without any funher
subsidies on self-sufficient basis.

As for Vodokanals’ ave. tariff, KKP has USS$ 0.180 (1.4 times the Curcent Ave.
tariff) and KZ has US$ 0.089 {1.075 times as well) as shown No. 19 of Table 6.7 and
6.8. This is quite practical level of tariffs if the GOU choose this alternative.

Case 3 _Rescheduled Project (FPP only)

Due to the smaller amount of thé total conslrﬁc{ion investment a;: 46% of the RIP {otalE :
(FPP+SPP), obtained Ave. tariffs were reduced still more as shown in Table 6.9 and
6.10.

As already discussed in the above cases, there are reconmlendable range of dnscoum"
fate and FIRR. Sntuauons are more improved in this case, and tho:e cascs of analysxs ‘
are plotted as a shaded pottion in the tables.

* Accordingly, more pf_actical level of Ave. tariff were obtained and summarized as per .
Table6.11. o
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Table 6.11 Ave. Tatiff of Prictical Lovel

- Vodokarial

Ratio t¢ Cureent Ave. Price

Group | Consf. Cost| Subsidies | Discount Ave, Tanff to Water

mil. US$' % Rate/FIRR | - Tarift/m® | Consumers Purchase

A (T-N) 89,71 50 10-15% Approx. 1.54 times | 7.78 times
: ' US$0.200 | - _

(KKP) | - 3521 50 10-15% | - Approx. - | “1.67 times | 7.78 limes

- . : | usso217 | - '

A(T-N)| 89,71 100 - N . -
{(KKP)| 35,21 ° 100 . * ‘Approx. | 1.093  times | 5.48 times
. . US$ 0,142 o lass 6117

"B (1-U) 129,06 50 10-15% | Approx... | 1.73 times | 8.66 times

- _ : - | usso.43 | - . :
(KZ) | = 23,87 50 10-15% Approx. | .93 times | 10.18 times
- US$ 0.160 o

B (T-U)y| 129,06 100 .

(Kz)| 23,87 100 * Approx. | 1.075 times|4.87 times
: Uss$ 0.089 | - (US$ 0.067)

¥ Neithor discount rate nor FIRR i applied Tt (his case.

In this case, T-U has biggest investment (46.5%) of all, but due to increased electricity
charge of T-N, total cost of T-N during project life is much higher than T-U.
Consequently ave. tariff of KKP should be still higher than that of KZ, because this
ave. tariff should cover such O&M cost.

“These Aive; tariffs are possible lowest level available undet the assumed condition and
‘especially part of the bold letter of Table 6.11 will be most of use and realistic
alternative in all.

'Through the Table 6.7 ~'6.i10 and Table 6.11, it will be summarizcd. as follows,

1) Level of Ave. Tariff to the consumers depends on the amount of the invesim’c_:nt cost
(i.e.: construction cost } and the amount of water purchase from DOMIWPs to be

~ covered by water revenue of Vodokanals, _ _

2) _COnseqnenlly the Ave, tariffs depend on the size of the subsidies to the construction
cost. . _

3) The lowest available Ave. tariff was obtained in the case of 100% subsidies to the
FPP plan, wherein at least the O&M cost should be covered by water revenue, -

4) In every case of the analysis, water tariff of Group 1°shall be recommended to
adopt the assumed tariff equivalent to the 2% of the houschold income.
Namely, : '

KKP - 2,10 sum/m®

FIS




6.2.7

KZ 147 sunvmy’ - - _
5) Water tarsff of Group 2 and 3 shall be‘manipulatéd from at least curcent tariff
upward even in case of 100% subsidics.
6) As one practicable cxampic, the following Ave. Tariffs were obtained with the
-~ group-wise tariff of the above criterion under 100% subsidies.

. Ratio Tarff (Sum/m’)
L Ave. Tariff/m® | fcurtentAve, | Grpl Grp2 | Grip3
| Gp-A| T-N 7 KKP|US$ 0.150 (6.00 Sum)| “1.154 times | 2.10 9.64 9.64
| GpB| T-U7 KZ |USS 0,099 (3.96 Sum)) | 1.195 times | 1.47 638 | 790

These Ave. tariffs _prdducc the additional water revenues, covering certain portion of
the construction cost of each group as follows;

. , Added Rév, _ % of Const, Cost.
Gp-A |T-N/KKP| 22,140 1P x US$ Aprox. 18%
GpB | T-U/KZ 22,773 10° x US$ Aprox. 15%

7) Considering all these data, it became quite evident that the financial support of the
GOU is absolutely necessary as a form of subsidics to the construction cost
enabling Vodokanals to obtain sustainable level of Ave. tariffs for the stable
management' of the project.

‘Forecast and Analysis of Finahci’al Statement

I this section, further financial analysis of the selected case of Rescheduled Projcct

(FPP) was done as a forccast on the following financial statements based on' the
assumptions as blow.

Case No. 19 Casc No.20 - {Refer Table 6.9, 6. 10)

a) Income statement " (Table 6.12) {Table 6.12 (R))
b) Cash Flow Statement (T, able; 6.13) [Table 6.13 (R)]
¢) Balance Sheet (Table 6.14)  [Table 6.14 (R)]

(1) Assumplions for the projections

1. Selected Case for the’ analysns
In order o snmpl:fy the case, case No. {9 ‘of Table 6.9 and 6. 10 was selected wh1ch is

' moslrea]tsuc alternauvc with 100 B subsxdtcs from the GOU. How ever due to much
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fluctualion in the balance of account between the first 3 years and the following years |

on T-N side as well as T-U side, the Sensitive Analysls was made to rectlfy such a
unstable situation.

- Consequently, there arose stight adjustment in the sc}lmg pncc of 'Duymnuyun as well

as in the Ave. Tariff of Vodokana! which is shown in No.20 columns of Table 6.9

~ and 6.10,

6.2.8

The releited ﬁn_a‘nt:ial statements wcre'rcportéd in thisfchapter as in Tab.le 6.12, 6.13,
6.14 as a pait of No.[9 and Table 6.12(R), 6.13(R), 6.14(R) as of No.20 in the
separate Supporling Reponl. Thesc data wnll glve good lessons for the actual
enforcement.

2. Loan Schcclule
Due to the 100% subsidies, no other add:t:onal loan is expected for this analysis.
Hence, no factor of interest witl occur, (Repayment of the loan connected with

‘subsidies is out of the consideration herein).

3. Subsidies : _ o :
This item is treated as a part of Equity (Govesnment Grant) and not as a kind of
Revenues,
4. Deprccnatton Consnstmg of two portions.
1 Annual depreciation amount fixed for exisling facnlmes
2) Annual 2.5%; of the fixed assets valut_a of the new facilities, assuming 40
years durable period on an average.
5. Account receivable : Equivalent to 2 months” amount of Water Sales
6. Account Payable : EquWa_lcnt o2 moﬁths' amount of direct O&M cost.
7. Revenue fund : No rcser\te fund is assumed.

Fund Procurement

The financial feasibility analysis and the projected cash ﬂow statements were made

with respect to the Rescheduled Project based on certain reasoned assumptions and

condnlxons The results indicate that even when the GOU obtam funds’ fmm financial

sources in the mternatnonal market for the whole invesiteni cost for the total period
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(1998~2010) mcludmg local component at the interest of 7.5% p.a., the financial
‘situation will not be sound if the fund management should be done by individual
enterprise with its own revenue sources, and thus the project will not be feasible undet
the assumed condilions unless water tariffs be raised up to the level to cover
manageable revenue.

Thetefore, -in order to promote this project, the GOU niust endeavor to find fund
sources with more favorable financial conditions in the global fund market and/or in
the domestic market with which the GOU supply sufficient money as subsidies.

The following are poléniial fund sources in the intefnational market for the capital
investment of this kind of the project. Their funding conditions vary from source to
source.

* (a) General Loans from international lending agencics
Genetal conditions of loan :°
Interest rate : 6~11% included commission fee
Average repayment period 1 10-30 years inctuding 2-7 years grace period

{b) Soft Loan from a foreign country.
Loan with soft lending con’ditions :
Interest rate : Approx. 2.7%
Repayment period 7 130 years mcludmg 10 years gracc penod

“Besides the above foreign lehding system, there i_s 'grant 'iaid Sys_lehl 'frﬁam some -

countries to those classified as the Less Developéd Countrics (LDC) ‘and the Least =~

Less Developed Countries (LLDC) according to the GNP per capit'a.' Grant aid,
however, is available only for small-or medivm scale projects mainly for the Basic
Human Need (BHN}) assistance and/or in the ﬁcld of technical coqpefation.

Thetefor», it will be rather difﬁcult to obtam grant aid for the whole poruon of thls
“kind of glganuc project with massive investment, '

Even in the case of generalisoft loans, there are limitations to the amount of loan as a
- credit line and therefore it would not be possible to obtain funds froma single agency‘
to finance the high investment in this project. Under these circumstances, it would be
desirablé that in addition to secking funds from the above-mentioned exteraat funding
‘agencies and from the domestic sources, also special measurcs be laken for extra
budgelaly support from the GOU and/or local government.
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6.3

6.3.1

6.3.2

6.3.3

Economic Feasibility Aiialysls

Introduction '

The objeclive of the project is to uplift the social welfare of the community.  Therefore,

an evahation of :the effeciiveness of the project, in terms of socio-cconomic factors not

- considered in {he financial analysis, is made in this economic analysis.

It may not be possible to evaluate all the cost and benefits of a project because séni_e of
them are nol quantifiable or lhe'_techniba] methods to evaluate them quantitatively are
not available. 1t is for this reason that only qlianliﬁable benefits and costs will be
included in the analysis. Comp’aﬁson between the costs and benefits shall allow an
assessment of the economic feasibility of the project.

Method of Analysis -

The economic costs and benefits, measurable in monetary terms{direct benefits), of the
project are treated under the cash flow analysis and the discount cash flow method is
used for the cost benefit analysis. The project feasibility in terms of the national
eéconoiny is them determined based on the calculated Fconomic Internal Rate of
Rcium{ElRR) and net present value of the project.

‘The pro;ecl is consnderod economlca}ly feasible if the RIRR is hlghcr than the
- - opportunity cost of capital, or the rate’ ‘of return that can be obtained from the best

alternative ‘use of the available capital. l‘or_, public investment programs the
opportunily cost of capital considered in general is from about 12% to 15%. Tn case of
water supply projects, however, such a rate of retum will not caSin come to this range,
being even lower than it.

" General Assumptions for the Analysis

© For :lﬁe _projection of the economic benefit and economic cost,” the following

assumplions are set up:

1) Project Bvaluation Period: :
The evaluation period for the project is 30 years {up to lhe year 202?) from the time
of the commencement of the conslmctmn :

2)Case of the Project to be Analyzed: , _
Following two projecls' are selected for this economic analysis.
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- Case 2 : Rescheduled Project ( Total: FPP and SPP )
- Case 3 : Rescheduled Project ( FPP only)
'3)Project cost and Benefit:
-All cost and benefits are evaluated at 1996 constant prices in US Dollars VS
Uzbekistan Sums.
-Price escalation is not taken into consideration.
-All taxes and duties are excluded in this evaluation.

7Ec'oncmic:bc'nefit and economic cost are calculated based on the “with and without
project principle.’

a)Economic Costs of the Project:

The direct cost of the project should be transformed into economic cost by removing
an excess portion, TFor this purpose, constriction costs and O&M costs arc
considered as “quantifiable cost” in this analysis. As for the calculation of O&M
cost on the basis of “with and withoul project principle’, the relevant volume of
AFRW is equivalent to the current volume of norm consumption which includes the
leakage and unaccounted-for water(UFW).

,% . b)Econonuc Benefits of the Pro;ect _
For the EIRR calculation only the benefit from mcreased water supply is coumed as
“quantlﬁablc benefit'. _
Accounted-for water (AFW) to be applied in (his ana]ysrs is not based on the AFW
by the current norm-consumption which was used in the financial analysns, but.
based on the AFW by the assumcd design base of lhc pro;ect whlch exchidc the
" leakage and unaccounted for water. '

C)Cost Water Purchase of KKP and KZ and revenue from water
Sales of T-N and T-U to Vodokanals are to be offset in the same flow of transaction
due to a equal amount, and these factors are excluded in this analysis from the view
point of national economy. |

% d)Economic benefits from Agro’. Vodokanal and others on F-N and T-U side are net - |

considered and excluded,  Naturally, the construction cost itself is adjusted

‘ac’cordin'g’l)Er o’niy for the urban area as per following section 6.3.4  2).
'6.3.4  'Economic Cost of Project - Table 6.15, 6.15(R) and Table 6.16, 6.16{(R)

1)The estimated construction cost is to be converted to the ccbnomic’ cost by using the
factor of shadow pncmg to the local cost componcnts wh:ch are once exprcssed in
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US Dollars by thc bank rats (40 sum'= 1 US $).

2)Since the construction costs of T-N and T-U include the supply scope of bolh
“Urban” and “Rural” areas, these costs were reduced propomona]ly to the assumed
percentage of the volume of AFW (Usban) in 2010 year as a countable economic cost
of the net “Urban” area.

Urban 258.7. ( |0’xm3 AI*W Iday)

Coefficient : T-N : = 0830
= “Total 3115 |
. Utban 2209 2 (10°xm® AFW/day) = 0.614
Total 359. 8 &
(As 0f 2010 year)

6.3.5 Economic Benefits of the Projéct - Table 6,17 and 6.17(R) |

DBeneficial Value of Water
a)Economic Value of net supply volume
Econottiic benefit in this analysis should be counted by the incremental volume of
water as per 6.3.3 3). In this regard, the current water tariff under the norm-
consumption should also be Lr_anSforméd into the economic water value which is to
be paid against the actual volume of delivery'elhn'inating the assumed leakage and the
unaccounted-for water (UFW).

Therefor, the economic water value is obtained as foltows;

‘Lconomlc Water Value:

Current Ave. Tariff (U8$0.130 )

= US$ 0.1857 /m’
1 - 0.3 (assumed leakage + UFW)

'KKP :

K7 : - Current Ave. {‘a’nff( US$ 0.083 ). ~ USS$ 0.1186 /m®
: I - 0.3 (assumed leakage + UFW ) -

b)Water Value of Consumer’s Satisfacuon

Considering the consumer’s satisfaction (Willingness-to-pay) aftcr the. compleuon of
Kaparas intake station, water value can be increased accordingly as for the respective
consumer group as follows;

Regarding group I, Ave. water value by the consumers’ satisfaction in thc study
area is 4.52 sum/m’ accordmg to the consumers’ survey in June, 1996, and this
value can be used as an economic water value or willingness-to-pay.
Regardmg group 2 and 3, since lhesc groups are even wﬂlmg to equnp themselves
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“with own water producing facilitics instead of inaking the supply agreement with
Vodokanal, their concept for water value is considered as alinost same level of such
producing cost.

This value is assumed as an affordability of the consumers of Group 2 and 3. In this
respect, water price of Usgench transgas( one of the private water producing
oompani_e,s Yas 10.55 sum/m’ in June, 1996 is good reference for the corresponding
water &a_lue, and this value is also 1o be used as a consumers’ satisfaction.

Ther‘eforé,'amfagc water benefit can be increased after the completion of Kaparas
intake station as follows;

Revised Ave. Water Valie (US$ 6.191)

K} , - , = US$ 0.273 /i’
1 - 0.3 (assumed leakage + UFW)
" From the year 2001 to 2027
: Revised Ave. Water Value ( US$ 0.180) - US$ 0,257 ‘_Im’

1 - 0.3 ( assuined leakage + UFW) =
From the year 2001 to 2027

It must be taken note that the fevel of water quality of Urgench trahsgas is not yet as
good as that of Yodokanal, being of high total hardness and mineralization element.

2)Other Estimated Economic Benefits :
Implementation of the pro;ect wnl} provide the followmg direct and mdlrect beneﬁts
D:rect benefits - '

- Increase in the area and populatio'n'to be served

- Continwous supply of piped water
Indirect benefits ;

- Improvement of health conditions

- Increase in consumer satisfaction (As wnllmgncss—to pay) |

- Increase of employment opportunitics - Increase i in land values

- Increase in income in some productive sectors

Of the quantifiable benefits to be considered in the cconomic feasibility analysis are the
aforesaid beneficial value of water ( consumer’s satisfaction ) and land values, increase

in income in some productive sectors.

a)l.and Values
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6.3.6

In Uzbekisthn? however, privatization of land property-is still in the initial stage and

- the tand has not been habiivally dealt as an object of business (ransdctions. As a

resuli, data are lacking for the calculation of quantifiable benefit of land values in
this cconomic analysis.

b)Increase in income in some productive sectors.

Among the usage of water from Vodokanals majority of the water volume i is used for
non productive sectors including domestic use and commiunal’ serv:ccs{l e. 85% of
KKP and 80% of K7). As for the water for Agro-Vodpkanal, over 10% of Khorezm
Vodokanal (KZ) is provided to rural areas as a.dom_csl'ic use. Sufficient date was not
available during the study either of industry or of agiicu!_lurc.

Therefore, these quantifiable benefits could not be aggregated in this economic analysis.

Some other unquantifiable benefits will also be produced froth the implementation of

the project.  Thus the estimated econoniic benefits as a whole will be much more than -

the benefits inchided in this analysis which are only a part of real socio-economic
benefits.

"Economic Internal Rate of Return (EIRR) - Table 6.18 and 6.18(R)

EIRR is obtamed based on quanhﬁable economic cosl and economic benefit of the

©_ project with the general assumptions of sccuon 6.3.3.

In'this _réport: lhe ldta} re.schedulcd ;pr'ojéct including FPP(First Priority Project)'aﬁd'

S SPP(Sccond Priority Project), and furthermore separately the rescheduled project of

" FPP only ware selected for the caleulation of BIRR and duly analyzed as per Table

6.18 and 6.18(R).
Asresult,
Case2: IRR 14%

- {FPP + SPP Tolal)

Case 3 iRR 34%
(PP Total)

Sensitivity Analysis was made for case 2, by adding the assumed \ifa'ler value by 50%

~of Group 2 and 3 in section 6.3.5 1)-b necessary for upgrading water quality as good -

quality as of Kaparas water resources or by applymg water softening lechnology 1f
possible. '
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6.4

Asa conseQilcncc. ' -
Case2: IRR 7.8 % (Sensitivity Analysis)

Although it is hardly possible to get financial viability as already discussed in section
6.2, and :_lhcréfore, necessity of subsidics to the constructions cost has been
emphasized, and = considering that this pioject yields such imquamiﬁablé $0Ci0-
economic benefils as explained herein, it can be assessed that the economic feasibility
of the project will be positive. '

Sunnnary and Conclusion

Considering the results of Financial and Economic feasibility analysis as a whole as
‘discussed in section 6.2 and 6.3, it will be possible to sum up the conclusion as
follows;

1) Taking all cogitable socio-economic benefits, quantifiable and unquantifiable, into
account, and considering the reasonable EIRR values obtained for the whole |
Rescheduled Prbject (case 2) and especially FPP {case 3), this project is considered
economically feasible form the view point of total bencﬁls to Uzbekistan.

2) As for financial feasibility, cons;dermg the limitation to lhc tariff af fordability of the
consumers, it is inevitable for the GOU 1o prov:dc the necessary support as a form
of subsidies to the construction cost which enables to keep the ba]anoed managemenl
of funds on the part of the water enterprises.
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Economic Analysis(FS Total)

Table 6.17_Economic Benefit

- — UNITAPKUSH
[ KKP KZ .
Apwith prefect Bjwithout projoct A Craith picieat Opwithéut prajoct A Total
- walerrevgrug S waler rgvenvg
Case 1 AFW Revenvs AFW Revenge o APV - Revemio AFW - Revenua
193 55699 - 10343 Bagses| 10089 285 47,158 5,593 45479 5,394 199 ems
1599 61466 11,414 54.166] | 10,059 4,358 49,501 5.874 46473 5478 308 1,?::41
2000 665030 1235 54,1650 10,089 3291 51210 15168 48,799 5,550 76 9,902
2004 §9.450] 18,962 54.468] 10,089 8.904 sozoe|  arsssl  aeara]  same] 12008]  20070
2002 72,453 19,760 54,165 10,059 aratf  703ds]  1BOI6 45552] . 5402 12674 22,3551
2003 715048] - 195% 544660 10,080 9.462 75453 16620 45,005 5338 13,263 22,745
2004 72416 19070 54.166] " 10,089 Caritf - ovasrol - 1bded 34,457 5573 13,802 23,608
205 | 73000|  ivges ss086] 10053 9870 67200 asmel . assasl - sai2 18506 24378
2006 ssoer| 2327 54.168] 10,059 1.969] 75913 | 2028 43,289 5,134 15,147 28,318)
2007 sacasl  2eimal sades|  sopsa|  aaes] aiteo] - 20888 42659 5,060 15,7021 - 20,008
2008 g2053]  zsaa0] o sa1e6]  topss 15072i 336 21423 42,085 9] 15.434T 34,500
2009 95630 26107 53.166] 10,058 15,048 87,819 22.56% 41,514 4,931 17,633 33,687
| 2010 | oessol - 27103 s4168] 10,050 17,045 “grt6 22,400 41626 - 4866 17595 34580
2011 wo280]  o7iea]  sdassl 10059 17,045 s7a60 2240l 41,628 4,866 17,535 34,500
22 3,280 27,103 S4,168] - 10,059 17,045 87,162 22401 41,026 4,856 17,535 34,580
2012 so2s0] - 27408  saesl 10085 12,045 87,162 22,401 41,02 4856 17,538 34,550
2014 g9.280 22103 sa.168] 10055 17,045 87,162 22,401 41,026 agss] 17808 24,530
2015 99,280 27103 sttes|  toese]  wrods|  engsel 22401 1028 4255 17538 34560
2018 go280|  271m) s4.1650  10050] 17,045 87,4620 - 22401 41,02 4,855 17,535 34,5500
2017 §9,2800 . 27103 si186| 10059 1roas| . sras2 22401 41026 4,856 37,535 34,580
. 2018 9,280/ 27403 54,168 10059 17,045 87,162 22401 41,025 4,656 17,538 34,580
2019 eoze0] g0 saes] 10,059 17,045 87,162 22,401 41028 4855 17,538 34,580
2020 93,2800 - 22,103 54,165 10,059 17,045 AL 22,401 41,028 4,865 47,535 34,580
2621 o986 20100 54,1660 10,059 17.045 LAY 22401 41,028 4,855 12,535 asse0| -
2022 §9.280| - 27,103 s4.166] 10059 17,045 82,162 22.401 41,025 4,855 17535 34,580
- 2023 99,280 27,103 54,186 10,059 17,045 87,162 2240 41,026 4,885 17.535) 34,550
o024 | evpeo| . 27103 saa6s] 1005  17.045 87,162 22401 41,085 4565 47,535 24,550
| 2005 e A 541661 10,059 17,045 srae2|  eodoi|  avoos 4,855, 17595] - 35580
2026 - sazeo| 2rdon]  sdtes] 10,059 17,045 82,162 22404 £1,025] 485 17,535 34,580
: 2027 0,280 27,508 sa16s] 10,059 17,045 ra62] 22408 sr.008) . apgs| 4zsas| o asseo
| Total | 2':590.353 718,569 1624080 301,759 416810 2410424  €05.097) - 1.271,650) 150819 4552761 872,069
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Economic Analysis (ES FPP)

Table6.17(R). Economic Benefit(Cased)

. (UNIT:AD"XUSS
- Kep . _ ' KT 3
Alwith project " Bhwithout project Irrcer}v—nse}n!a‘: “Cwith project Djwithout profoct m‘i’%c'aim Total
: walo! rivanyd . X wald [ e
Case 1 AFW Revenue AFW Rsvonud AFW Revente AFW Revgnue
1908 | 55699]  10343)  s4168]  10058]  28s]  azassl 6503  45478] 5384 199] 484
1999 | etass| 11414l sasesl  10059]  1asel  49s3|  seral  4s173  save ,,fi?éi L hse
2000 | 66503 12350 64,168 | 10089 2201  6n2100  13,161) 46,793 __5550] - 7611 9,902
Ceoo [ evseol 1mgsl - satesl  t0os0| * s80d| . es200l azssi 4ezal  sd7e| 1205 2097
2002 72453 197801 - 54,168 - 10080) o721  70306] 18076 4ssh2|  sae| t2e7e|. 22305
2003 | 7us04]  1sse0  sades| 0050  odee] - 7a4sa)  1meco] dsoos|  sase 1a2e3) 22745
2004 | 74504  19,520] 54,466 10058  0462] 72453 {8620 45005 5.333'. 13283 22,745
2005 | 71508 9520  sa1e6l  t0050]  adse]  724sa|  18s20] - 45008 53380 13283]  22,745) .
2006 |  71,504] 19520  54,166| 10,059 9462| 72450  1see0]  asoos|  s3ssl  13288] 22745
2007 .| 74,504]  19500] - BAiG8} 10,059 9482] 72453 18620] 45,005 5338  13283] 22,745
2008 | __74504) . 19520] . 54,166 10,059 9462] 72453  18620]  45005|. 5338 13283 - 22,745
2009 | 71504 | 19,520  54,166[ 10059 ode2| 72450 1ee20 asoos|  sase| 132mf  sa74as
2010 71,508]  19520]  s4des} 10059 o462  72453| . '18620] 45,005 53|  13283) 22,745
2041 | 74501 19620  sdes) _10050|  odee|  724sa|  18520] 45005 5338 13283 22,745
2012 71,504) | 19.520] 64,168  10058| . 9de2|  72453|  18620] 45005 5338 13288 22,745
2013 71504 teseo| - sades  toosel  ode2| 72459 tsevol 45005  5338]  132ea] 20745
2014 | 71504]  t9.520]  sa1es| 10059 9462|  72.453] 18620] 45,005 5336| 0 13283 22,745
2015 71.504| 19520 = S4.166( 10.053) 9462 __-_7_%£3|.'____!§é?9 45,005)  5338]  13.283] . 22,745
2016 71504)  10520] ' s4.166 ~10058]  oase] 72450  18e20]  45005| 5338 ia,zaa 22,745
2017 | 71504]  19s20]  s4166] 10059  94e2]  7e4sa|. t18e20| 45005 5338] 13283 - 22,745
_oote | 71504  ves20f  s4des) 10059 9462 7245 ag20 45008 s338| 13283 ear4s
2019 71504|  19520] 54,168 10,059 9462] | 72453|  18.620] 45005 5338| _ 13.283| 22,745
2020 | - 71504|  t1es20]  see8} 10,089 o462  72453] 18620  45005| 5338  13283] 22,745
2021 | msos|  tesal  saes| _voosel odeel  7o4sa|  1sezo| asoos|  sassl - 13z2es| 22745
2022 | o o7eso4l Cotespol sedes|  10050]  ouee|  7a4syf 18620 45005]  saasl 13283 22,745
2023 | i 71504) | 19520 setes| 100sol - odsel 7easd| sezo| asces|  sass| 1sces|  2o7as
2024 “:‘i__7_g._s_03 __19se0]  54,186] 10,059 ode2| 72459 18600l 45,005 5338  13283] 22745
2025 | 71504 19520]  sd,1e6] 10,089 9de2| - 72.453|  18620|  45005]  5338f 13283 22,745
2026 | 71504  19520]  s4.186] 10,050 9462l 72,453 18620 & 45005 533) 12283  22,745)
2027 71,504 19,520] 54168 10,059 9,462 72.453| 18620 - 45,005 5338] 13283 22,745
Total | 2113.168]  sooet] 1e2e0e0] 301750] 250,100] 2007808 s2576a] 1.355.282] 160736] 36s.006] 624,128]
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'C:HA.PTER 7 :ENVIRONMEN'I;'AL IMPACT ASSESSMENT
7.1  Results of Initial Environniental Examination (iEE)

As a results of the 1EE of the Basic Plan report (Part I), the following environmental
@ clements during whole project activities cannot be ignored and Environmental Tmpact
Assessment (BIA) is needed,

1) Noise and vibiation
2) Landscape
'3) Archaedlogiéal (reasures

On :th'e other hand, from the view point of the project activities, the following specific
activities may have an impact on the environment in the study area and EIA is needed.

1) Operation of the Kaparas reservoir
2) Operation of the expanded water treatment plant
3) Increase in sewage waste water as the water supply system develops

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

7.2  Examinations of Selecled Environmental Elements and Activities

(l) Selected Environmental Elements

1) Noise and vibration

During the construction work of the whole projéct, the noise from machines'such as air

* coipressor and concrete blender will be 70-75 dB, which might not caus¢ scrious
probleins if the works is done during day time. In the operation phase of the project,

" noise Ic\'f_éls will be negligible since machines operation generating noise are installed in

bﬁildiﬁgs;'A!so the degree_df the itpact of vibration is simitar to that of the noise. The
- neighboring areas are basically uninhabited. Accotdingly, the possible impacts wili not
* be serious and no additional restrictions are nceded on the work.
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2) Landscape

Once a plant, building or artificial structure has been constructed in a natural
environment, the landscape changés, Major buildings in this project are intake pumping
station, water treatment plants and pipelines. In general, impacts of these structures
will be negligible since the first two structurés are. not ety laige and the last one is
installed under ground. - '

3) Archacological treasures

In the study area, there are many archaeological sites as in Khiva city. Al;hough_ major
archacological treasures have not been identified at the construction sites, there is a
poséibilily of discovery of archacological freasures uriderground during  the
construction.  When digging, care will be required especially. |

(2) Selected major aclivities
1) Opcralion of Kaparas reservoir

Kaparas reservoir has already been completed as the drinking water source but not

been put into operation since the intake pumping station and raw waler main havé been
- not completed. Instead, the reservoir is being used for ircigation and other purposes.
- After the reservoir is used as a drinking water source water will be drawn from the

Amudarya river in summer season. This operation might have the following ef] fects.

i) Generation of offensive odor and pollution of water in the seservoir
'If river water containing nutrients, especially nitrogen and phosphorus compounds
flows into and is then stored for some period in a reservoir under conditions such as
high temperature, long hours of sunlight, etc., algac and microorganism may be
generated in the stored water and dead algae decompose and accumulate at the bottom.
Eventually the water is polluted by the aécunlulalion', give off offensive od'ors'_ and turn
stale. Besides, some kinds of algae generale a substance with offensive odor during
propagation. This mechanism is called eutrophication with basic chdracler’isliclas below.
As a resull of the eutrophication, the water become =imq)pr(‘jp_ri_aile_ for drinking and the
environment in and around the reservoir deteriorates.
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D

- Basic characteristics of eutrophication
Niti‘ogcn(N)'>0.15 mg/l, phosphorus(P) >0.02 mg/]
10 < Ratio of N to P (N/P ratio) >25
If conditions for cutrophication are met properly, it occurs rapidly within
one week or within a few weeks.

In the Kaparas resf,ervoir. the detention tinic for the stored water is much longer- about
nine months from Scpiember to May and concentrations of some nutrients are high

- enough for eutrophication to occur as shown in Table 7.1, according to the results of

water quality analysis by the JICA Study Team.

Table 7.1 Chemical Conditions of Kaparas Rescrveir in 1995

- unit _ " June July Auéu'st
PO, (P-PO)) | ©0) ©.0023) (00046)
NH, (N-NH,) mght | 067 052 | 099 ©17) ' 0 ©
NO, (N-NO) “mgh | 0004 oo | 0016 0005) | 0 ©®
NO, (N-NOp) T men 025 0056 | 245 ©59 0 © )
Total-N | men (0.577) (1325) - ©)
N/P ratio 75 ' 576 o

_occur,

Sourcs; water qliality analysis by the JICA Study Team

' Judging from the water guality in June, there is a possibility cutrophication to occur. -

However, the water quality in July and August is good and eutrophication does not .

t

To check the possibility of occurrence of eutrophicalion; further studies have been -
conducted with the SANITRI using their standards. '

Water eutrophication level, along - with its bio-bacteriological indicators is a .

characteristic of the water guality. There are four grades of biological water quality:

I. Oligosaprobe - uncontaminated;

2. B-mesosaprobe - slightly contaminated;

3. o- mesosaprobe - m_odera'tely contaminated;

4. Polysaprobe - highly contaminated.
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Dgpcndmg on lhe contenl of organic and blologlcal substances, there are three
cutrophication levels:

Table 72  Eufrophlcation Level
(unit : mgA)

Lovel Tovel NNH; | NNO, | PPO- 0P0 BOD, | COD

¥ Oligolrdphic ot | 02 603 | 3 B T @
0| Mesowophic | 08 | 03 | 007 8 | so | 30
I | Butheophic EEY I Y Toas- | 1z 8.0 70

Sovrce 1 SANIIRE

I order 16 defermine the eutrophication level in the Kaparas reservoir, the average
value for the reservoir is given below with respect to the content of biological and
organic subsiances detected in waler of this reservoir during spring-summer (5-S)
and autumn-winter (A-W) penods of 1990-93.

Table 7.3 Cont_eni of Biological and Organic Substances in water of Kaparas
Reservoir (average during 1990 - 1993)

g e _ {unit : mg’l_)
N-NH, N-NO, P-PO, BOD, CODb

[ sS [AW | SS [ AW] sS| AW | sS | AW | 85| AW

" Concentration | 0.08 | 005 0.35~ 030 | 0.02 | 0.01 146 | £33 | 206 | 194

Euuoph!callonle\el 1 1 ] n I S D IR 1 H It

- Note: spring-summer (S-S),aum ma-winter (A-W)

" As seen from the results above, the Kaparas reservoir water is mainly oligotrophic, and
indicators by the nilrogen of nitrates and COD show mesotréphic, i.e. water of the
Kaparas reservoir is not rich with nutsients and contains easily oxidized organic
substances, although the concentration of hard oxidized substances is relatively
excessive. Conscqucmly, there is no possibility of etrophication 1o occur in this

reservoir.

* In addition, it has been confirmed lhrough the site survey of the Kaparas teservoir by
the JICA Study Team that cutrophicauon has not occurred at all until July 1996
although water is stored in the reservoir. However, momtonng of the water quahly of
the river and the rescrvoir should be continued in case that the quality of the water
change in future or suddenly, '
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i) - Impact on river and giound watcr :
~ After the reservoir starts operating, water will be dra_wh from the Amudarya river in the
‘summer season. Consequently, the main stream flow of the Anmdarya river will

decrease in the summer season. However, the drawn water volume (238 million
m’fyear), annuat volume required for domestic and drinking water in 2010 planned in
Chapter 8, is a quite small cornpared to the discharge rate of the Amudarya river as
shown in Table 7. 4, therefore éhange in the cnvironment can bé neglected.

Table 7.4 Monthly Minimum Probabilistic Discharge Rates

(unit : mil. m%)

Probability Year fun. Jul. Aug.

(Retutn Period) . :
2 | 5215 6,742 5,360
s |7 3as | ams 3om4
10 T 2m iois 3320
30 T 2271 3,466 2,808

- Note : Monthly Minithum Probabilistic Discharge Rates are calculated from Table 5/17

iii) Impact on other water use _

To draw water from the Amu Darya river, water level of the Ruslovoye reservoir needs
to be raised up (o an appropriate level. This may affect irrigation system of the
downstream. According to Chapter 5, in average flow year, water level can be raise
up to water leve! of 123 m, ‘cquivalenl to an effective volume of 260 million m’. This

- volume meets the water demand in 2010, However, in dmughl year such as 1986, 1[ is

consndered to be difficult to ralsc the water fevel to the required level. In such years

irrigation system as well as water supply system is affected by scarce watcr unless -

Kaparas reservoir is used. Consequently, it is necessary for the orgamzauons ‘related
with the water use of the Amu Darya river as shown in Chapter 3 to coordinate and
manage rational distribution of the water.

iv) Impact on ihe dam

Silting on the reservoir bed | may reduce. the swragc volume. However, lhIS was the
problem has already occurred by the past operation of the Tuyamuyun Hydro-Unit and
that does not newly occur by operation of the Kaparas rescrvoir. This problem should
be considered by the refated organization. ConSidcrinig the silting on the Kaparas
reservoir, effect of the valume of the accumulated silts in the Kaparas reservoir is
minimum since silt water of the Ruslovoye reservoir is setiled down before entering the
reSeIvoir.
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V) Water nght

- Kaparas reservoir will be uscd as a water source only for domestic and dnnkmg water

for realizing th_ls project, The following resolutions have been issued by the Cabiriet of |

Ministers of the ROU related to utilization of this reservoir.

1) No. 200 of April 15, 1986
2) No. 275 of August 4, 1950

These resoluuons state that the ROU has deudcd to usc the Kaparas reservoir as the
main source of domestic and drinking water supply for the inhabitants of the
Karakalpakstan and Khorezm.

Furthermore, a nceting on this matter has been held 6n J'u]y':IS, 1996, with the

paticipation of the related organizations. At this inceting, the water riglit of the

Kaparas reservoir was confirmed- for domestic and ‘drinking use. In addition,

consultations on the utilization of the Kaparas reservoir have been held and monitoring

and forccast of water quality of the Amudarya river and the Kaparas reservoir have

been recomumended. However, if there are questions on water rights, they shou!d be
 discussed immediately to avoid dispules in future.

2) Operation of water (reatment plants -

* Major adverse effecis of a water treatment plant are  contamination of soil and water
because of s!udgc dlsposed from ‘a treatment plant. The existing plants dispose the
- sludge by discharging it to a vast arid afea around the plants, which _functlons as a
natural dricd bed in the conventional sludge treatment systém. This disposal method is
basic;illy appropriate in this area. However, if harmfu) substances such as metals and
agricu!tur&il chemicals are included in the sludge, it should be treated carefully.

Table 7.5-(3) and. 7.5-(b) shows concentration of heavy metals and: agricuitural
chemicals in the sludge of water treatment plants and in lhc_sédirxieilfs accumulated at
the boltom of river and canal bed (the river sediments) analyzéd'by the GosSIAK.

‘Many heavy metals and agricultural chemicals were delected in the s]udge The
components of the sludgc is almost similat to those in the river sediments’ with Fe,

which is not barmful substance forming a major part. Compared to the total amount of
the river sediment, sludge is very small volume and its environmental impact is
minimal, However, sludge should be treated carefuily if it contains more of less heavy
metals and agro-chemicals, The following measures are necessary for its dispésal. |
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- a) Dehydrate and reduce the vo!ume

b) Dispose to the appropriate locations n,sened for disposal of harmful materials
¢) Keep good sanitary conditions that do not scatter in the air and do not leach
underground

Also it should be considered that sludge can be used for the following purposes if
contents and conditions of sludge are met for the purposes.

a) for construction (banking, backfill, etc.)
b) for agriculture (reclamation and compost)
¢) for construction materials (aggregate, cement and concrele brick form)

“Table 7.5 -(a) Compoiients of Métals in the Water Treatment Sludge and

RlverlCanai Boitom Sediments (as of April 1996)
{unit : mgilcg -tolal dried solid weight)

-Sampling Point Cu ‘|- Zn | Mn | Fe Pb | Gd | Se Ni Cr
I [T-UWTP. 234 | 438 | 4537 |22,815] 2.13 | 0.25 | 0.22 | 24.3 | 207
2 [T-N WTP{Feb.) | 253 | 470 | 461 [24,870] 0.43 | 0.44 | 0.16 | 8.1 | 22.5
3 [UrgenchTrangas WTP | 39| 85 ] 75 | 5,055] 1.63 | 008 | 005 | 22.7 | 153
1 [Kaparas Reservoir 93| 2741 231 [13230] 031 018 | 007 ].203 ] 156
2 |Shavat Canal 169 | 39.6 | 435 |20280[ 076 | 0.14 | 006 | 3.4 | 193
3 [Takhiatash 244 | 549 | 400 (21,390 09 | 0.45 | 0.11 | 20.6 | 22.8
4 [KizketkenCanal | 209 | 409 | 457 [24,450 0.92 | 0.26 | 0.07 | 36.3.] 20.1
5 [Kipchak, Amudaryarived 14.1 | 363 | 394 [19,020 2.76 | 0.14 | 0.05 | 10.3 |:17.8
6 |[Kungrad,intake | 254 | 464 | 475 |21,885 237 ] 0.17 | 0.1 | 214 [ 174
7 [Muynak Canal V257 | 419 | 471 |22920] 111 | 014 7] 0.6 | 326 189

Source : GosSIAK

Table 7.5-(b) Compdnents of Agriclllfural Chemicals in thé Water

Treatment Sludge and River/Canal Bottom Sediments as of April 1996

(umt mg/kg dried solid “cighl)

Sampling PL. a-BHC ¥ -BHC DDE “DDT
1 [T-UWTP 0.011 0.022 0.048 . 1.648
2 [-NWIP 0.002 0001 0006 ' | . 0059
3 . |UrgenchTrangas WTP - 0.00] - 0001 0.004 - 0.046
1 |Kaparas Reservoir 0004 - | o032 0.015 . 0518
2 iShavat Canal . 0005 0.011 0.007 0.067
3 . [Takhiatash 1 0001 0.00t 0003 - 0.032
4 ° |Kizketken Canal : 0.002 0,001 0008 0.30
S _ {Kipchak, Amudarya. 0.001 0.001 0002 0.043
6 |Kungrad, intake 1. 0002 0.075 0.080 2.040
7 [Muynak Canat - 0.002 0.002 0.018 0.770 -

Soutée : GosSIAK
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3) Inmcfcasc in sewerage water as the water supply system develops

According to the demand estimation, the daily average water demand was about 513
thousand m*/day in the Study Area in 1995. After the implementation of this project,
the demand will increase to 730 thousand m’/day for both regiohs in 2010.
Accordin'gly, the volume of sewage will increase pr"opdﬁionﬁlly with the \vater'éilliply
If the sewerage system could not meet lhxs sewage increase, the Iwmg cnvnronment and
the natural environment such as rivers, lakes and ground water may deteriorate. The
~ development of sewerage systeim in add_mon o dcvclopmcnt of waler supply system is
- equally necessary to prevent the fiving and natural environment in ttie Study Area from
deterioration. '

'The MPU have a development plan for the sewerage systemup to 2010 for the Study
Area, Karakalpakstan aind Khorezm, According: to the plan, the scwcragef tretment
volunte which was 278 thousand. m*/day in 1995 will increase to 582 thousand m*/day
“and 1,563 thousand m*/day in 2000 and 2010 respectively_. Although this plan should
be implémented to prevent the environment from deterioration due to sewerage increase,
‘the planniing capacity of sewerage is necessary to be revised based on the waler supply
capacity of this report. According to pretiminary estimation, the planned daily average
capacily of sewerage of 380 thousand m’/day is necessary for '20_10.7 Here, the
calculation conditions are; leakage ratio: 20 %, gardening water fatio; 20 %, and
coverage rate of water supply : 80 %.)

(3) Other minor activities

1} Rehabilitation and replacement of existing facilities

This acti\}i{y will generate solid waste such as the wrecks of machines and concrete.
Although the quantity of this solid waste is small, the place or the method of disposal
of the wrecks should be planned in advance.

2) Construction of pipelines

'I“ms activity will obstruct traffic. However, most of the uansm:ssxon and dlsmbutlon
pipelines are located under the ground. Durmg the construction, teaffic regnlauon or in
some case a temporary by-pass may be required.

7-8 | P
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Conclusion
In this EIA, the following activitics are mainly discussed.

1) Operation of Kaparas reservoir considering eutrophication

2) Operation of water treatment plant considering the disposal of the studge

3) Increase in scwage waler due to the development of the water supply
system

As a result of the examination, it is conducted that the operatim; of Kziparas feservoit
have cutrophic impact and water level can be raise up to water level equivalent to an
effective water volume that meets the water demand in 2010 in average flow year.
Howéver, it is néc'cséary for the organizations related with the water use of the Amu
Darya river to coofdinale and manage rational distribution of the water. The effect of

~the accumulated silt on the Kaparas reservoir is minimum. The utilization of the

Kaparas reservoir as the main source of domestic and drinking water supply for the

- inhabitants of the Karakalpakstan and Khorezm has been decided by the Resolutions.

Although the other two activilies have some impact on the envirohnﬂcnt, the impact can

be mitigated if the necessary measures are taken, namely, appropriate disposal of the
sludge and development of sewerage system. -
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