Table V.2.43  Cash flow and P/L ealeulation for Alternative I

Project expenditure estimation

(Unit : $7.000)

2001F Y [2002EY

Fiscal Year . Total(99-25) [1999FY [2000FY 2003FY | 2004FY [2003F Y 12006FY [2007FY [2008FY [2009FY [2010FY 201 1FY [2012FY {2013FY [2014FY [2015EY [2016FY [2017FY [2018FY [2019F Y [2020F Y [2020FY 12022FY {2023FY |2024FY 12025FY
Land Acquisition 0 ' ' ' : -
Proposed project administration expense |60l 22 22 n n 2 22 22 22 2 2] 9 2 2 29 25 29 20 20 20 20 2 20 20 20 20 20
Construction work (a) ' 59,984 2,586] 18,268] 2,586 N 90021 14471 1447] 1447 LA47] L4470 1447 1,375 6465 1,375) 1,375 1378 1375] ,375]  1,373) 1,373 1375
Contingency (15%%) (b)=(2)x0.15 8,998 388} 2,140 388 1,353 217 217 217 2171 217 217 206 970 206 206 206 206 206 206 206 206
GST(18%) - {c)={atb)x 0.18 12,417 535} 3,781 535 1,868 300 . 300 300 300 300 300 285 1,338 285 285 285 285 285 285 285 285
Maintenance Equipmeat (d) 21,587 15 234 173 3N 114 15 8,670 173 377 188t 2,016 15 8,670 173 KY¥)
Contingency (15%) (e)=(d) x 0.15 3,238 - 2 5| 2% 51 17 2 1,301 26 57 28 302 2 1,301 26 37
GST (18%) (D =(dte)x 0.18 4,469 3 48]- 36 78 24 3 1,795 36 78 39 417 3 1,795 36 78
Engineering Service  (g) : 5,999 1,406 - 938f - 1,062 708 1,131 754
Contingency (15%) (h)=(g)}x0.15 %00 21 141 E& 106 170 113
GST (18%) (D =(gth)x0.18 1,242 29 ) 194 ‘ 220 147 : : 234 156 : .
Maintenance (with GST) 28,646 317 3351 - 354 550 5| - 599 623] 639 696 135 7781 1,09 L1351 L174) L2050 1,253 2990 1,338] 1,3797 1418 1464] 1,507 1,547 1,588] 1,629 1,670 1,713
Total 148,079 2,225 3,887 26,439 4,399 831l 133 645 6811 - 718 757] 14.646] 3,109] 4,088] 14,9321 3442] 13,7591 3200] T4,739] 10,172] 4,582} 6,086 3.413] 3,433] 15239] 3,750] 4,067 3,599
Donation, Loan & Local Fund : . . 3 o o . L : o . : i :
Donalion up fo $/.21,180 ( DM12MIL) 21180] - 1.808] 3.509] 15763 0} 0 [i} 0 0 ) 0 [T} o - 0 o .0 0 -0 0 0 a - 0 0 0 ogq -~ 0 0 0
Loan available for construction work 50,245 0] 0] 5245] 2914 - 0O} - 0 1] 0 0 0{ 10375] 1.664] 1,664] 1664] 1,664] 1664] 1664 158i 7.435 1.581 1,581 1584 1581 1581f 1,584 1,581] 1,581
Local Fund of non-construction expense 76,655 - 317 18| 5431 1425 831 1,133 645 681 78 1B1] 4210 1445] 2424] 13268] 1,118] 2095 1626] 3171 2331 3001] 4504] 1.832] 1.852] 13.658] 2168] 2486 2018
Total ’ 148,079| 2225 3.887| 26439] 4399 831 1,133 645 631 FiL:] 157] 14,646 3.109] 4.083] 14932] 3442] 3759 3290] 4.759] 10172] 4582] 6,086 3.413] 3433] 15239] 3750] 4067 3599
Loan téansaction : s ) . : . S : : . C . . ’ :
Loan Receipl 50,245 0 o] 5245 2914 0 0 0 0 0 0] 10375] 1664] 1.664] 1,664] 1664] 1,664] 1664] 1,581] 7,435] 1,581 1,581 1,581] U1.581] U,581f 4581] 1,581] 1,581
Loan Repayment 11,394 0 0 -0 0 - L 0 -0 0] -0 0 262 411 411 - 411] 411 - 41t 411 A1 - 930 1,013] 1,096 L179} 1,263 1,346f 1,429
Loan Balance 38,850 L o] 52451 8219] 8219 8,219 8219] £219] 8,219] B8219] 18,594] 20,258] 21,660] 22,913 24,166] 25419 26,672 27,813| 34,867] 36,037] 36,688] 37,257] 37,742] 38,144} 38,463| 38,698 138,850
Interest o : - R o T ' o S - S : P - . o ' o :
finterest (5 %) [~ 29357 0] of 262 _ani] _an| _4n] Al au[ Au[ “an| - 930] 013 1,083 1,146] 1,208] 1,071] i,334] 1,392] 1,743 1802 1,834 1863 1,887 1,907 1.923] 1,935 1,943
Cash Flow - ' L B
Cash-In: : - Lo = i - : : p : . .
Donation o - 21,180] 1,908] 3,509] 15,763 -0 0 0 0 0 0 0] - 0 0 0 - 0 -0 0 0 0 o - o -9 .0 0 0 . 0 0 0
Loan for Project Disbursement - 50,245 0 -0 32451 2974 - 0 0 0 0 0 0] 10375] 1,664 1,664 1,664] 1664 1664] 1L664] L1581 74358 1,581 1,581 1,581 1,581 1,581] 1,581] 1,581 1,581
Local Fund for Project Disbursement - 76,655 317 378] 5431 1,425] - 831} 1,133] - 645 681 F18) - I5% 4270 1,445 2424} 13,268] L77B] 2095] L626] 3,177] 27370 3001] 4,504 1,832 1,852 13,658] 2,168] 2,486] 2,018
Local Fund for Loan Repayment 11,394 0 0 0 0 0 of ..o o - 0o -0 0 0 262 411 4} - 4] - 411 411 - 4aufp - 41] - 930 1,013} 1,096] 1,179} 1,263] 1,346] 1,429
Revenue + F/A sold 171,559] -~ 1,572 ,783) 1,503] 2,025F 2,259 2,399 2,542] 2,875] 3,095 3322F 3,740] 4,006] 4,181] 4,584] 4,781} 4983] 5456] 5,674] 5900F 6,426 6,689 6,948 7,548{ 7.809) 8,077 8,771] 52,208
Local Fund for Interest Payment 29,352 0 0 262 411 = 411 411 411 411 41t 411F - 930] 1,013} 1,083] L146] 1208} 1,271 1,334] 1,392] 1,743} 1,802 1,834 1,863} 1887 1,907} 1,923] 1,935] 1943
Cash - Qut : ' - ) R e - s . i 5 : . E - e 1 . : s -
Project Disbursement - 148,079 2,225 3,887] 26439 4,399 831 1,113 645 681 T8 - 7571 14,646 3,109 4088 14,932 3.442F 3,759 3,290 4,759 10,172) 4,582 6,086] 3A413[ 3433] 15239 3,950] 4.067) 3,599
Loan Repaynienl S1L,394F - 0 o .o - 0 [y] 0 0 0] . 0] .0 0 L 262] - - 411 411 4111 - 411 411] - 411 411 930] 1,013 10967 1,179 1,263] 1,346} 1,429
Intergst Payment - . . 291352 0 0] - 262 411 411 411 411 411 451 411] - 93G] 1,013] 1,083f 1,046l L208) 1,271 1,334] 1,392] 1,743 1,802| - 1,834] 1,863 1,887 L,907 1,923} 1,935 1943
EMSAPUNGQ existing expense ©21,249) - 787 - 787 787 87 - 1817 187 787 7817 787 787 787 781 - 187 7871 181 - 187 787 787 787 7871 . 787 787 787 787 - 187 787 787
{Repayment of Local Fund 150,310 785 9961 1,116] 1,238] 1432 1612f 1.795] 2088] 2308 2535] 2953 3.219) 3394} 3,797 3994] 4,196] 4,669 4,887 5113) 5639 5902| 6,161 6761f 7,022 7290} 7984] 51421
{Balance of Cash Fund 7 - Local Fund 32,909 468 618] -4577] -598 230 69 699 9951 1,179 1,367 -2,247 761]  -375} -11,027 596 419] 1,298 -9 221 426 -1,366] 1,453 L1927} -9,722] 19361 2,217 46,032
© PAL ESTIMATION o ) L o R : S SR R R : i S N R = ) .
Revenue : 128,420] - 1,572] 1,783] 1,903} 20251 2259 23991 25421 2875 3,095 33221 3740 4,006 4,181} 4,584 4781} 4983] 5456 5674 5900 6426] 6,680 6948 7,548 7,809 8,077 8771 9,069
Expense: 1. Administration 22,577 - 187 8091 -~ 809) L127 809 809 809 809 809 8091 -~ 971 816 816 816 816 8i6] - 816 307 807] - 1,062 307 - 807 807 807 807 807 807
2. Engincering service 8,141] 1908 0] 1,213 0 0 0 0 S 0F - 0o 1441} 0 961 0 0 of . 0] 1,535 0 1,023 -0 0 0 S0 o ] -0
3. Maintenance 28,646 317 - 335 354 550 574 599 623 659 696] - 735 78] 1,096 EI135| L174] L215F 1.255] 1297 1338) 1,379)  LA1§| C bded4[ 1,507 1,547 1,588 1,629] - 1,670 1,713
4. Interest expense - 29352 @ 0 262 411 - 411 411 411 411 411] - 411 930] o1 1,083 ,146) 1,208} 1271 1334 1392] 1,743 1,802 1,834| 1,863| 1,887 1,907] 1923] 1,935] 1,943
5. Depreciation { proposed ) 57,7189 0 0] 0 - 0 1,678 1,678 1,678] 1,678] - L678] - 1,678 L6780 2,18%] 2,238] 2,287) 2336] 27385 2434] 2483 2,5307 3232] 3,279 3325 3,372] 3419 3463 3,512 13,559
6. Depreciation ( existing ) 9,765 362 362 162 362 362 - 3621 - 362 - 362 362] 162 362 362 - 362 362 362 362 362 362 . 362f - 362 362 362 162 162 362 362 362
Expenss total ' 156,271 3,374] 1,506] 3,060] 2449] 3,833] 3.858] 3882 3918] 3,955] 3994] 6,159 5475 6,594] 5,784 5937 6,089 6243] 7917 6821 83899 - 7,746| 7864 7975] 8,083 8186 8728 8333
Profit/ Loss -1,802F - 277] -1157] -424) -1574 -1,340] -1,044]  -860]  -672 -2,413] -1,200] -1,156] -1,106 -2,243 921 -2473] -1,057] 916 -427|  -274]  -109 485| - 086

-27,851

-1,459

2418

-1,469
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V-100



TSRS

S T T T S T R R A e S T 1T R D e R R T S T A VRS Ry

B4 RS G AT I

e S e AR e B T AR R A TR R R YA R S RS

Assuraption
1. Revenue : The rate will be revised every 3 years and 5 % increase is expected.
Fee collection rate will be increased by 1% annually.

2. Depreciation { construction ) civil work will be depreciated for 40 years every year 2.5 % of acquisition cost is depreciated. )
mechanicallelectrical will be depreciated for 10 years, '

3. Depreciation ( equipment } items will be depreciated for 10 years ( every year 10 % of acquisition cost is depreciated.)

4. .Deprecialion ( EMSAPUNO ) Existing fixed asset is for water and sewerage business. According :
to the 1998 FY deiail expense information, 66% of depreciation was for water business, 34% of depreciation was for sewerage business.

5. Local Fund : Non-construction expense loan principal payment & interest payment are funded by
Peaw'Puno government withoul interest,

: : S ' _ o oo : . L : ' : . {Unit : $/.000)
Depreciation of proposed fixed asset 1999/ Y12000F/Y| 2001 F/Y) 2002 F/Y| 2003 F/Y[ 2004 F7 Y] 2003F /Y] 2006 F/7Y] 2007 F7Y| 2008T7Y] 2009F7Y| 20 10FA] 201 1E/Y[2012F/Y| 20138/ Y| 20 1457|201 5F/Y] 20165/ Y] 20 1 7F /Y[ 20 1 SFFY] 2010 E7 Y| 2020F /Y| 2021 F7Y] 202 2E7 Y| 2023F7 7| 20241 7Y] 2025E/Y|
sewer civil work ( 2000-2FY ) 6,054 : . T 263 - 263] 263 263 263[. 263 263|263 263] 263 263 763|  263] 263] 263] 263 263 " 263]  283] 263 263 263 263
sewer civil work ( 2009-15FY ) . 4,468 - ‘ : 49 98 147 196] - 248 295 344 344 343 344 344 344 344 344 344 344
sewer civil work (2016-25FY ) , 2,099 - N - : - 41 - 93 140 187 233) 280 32| 313 420
pump civil work ( 2001FY ) : 2772 - 5 ! {1 ] IR i (1 R I I Y IRV =) NV £ IREE IR <) S Y £ IR Y &) I I Y] M 2 I ) IR R )
plant civit work ( 2001FY ) . 5,445 : . 231 237 237 2371 - 231| - 237 231 237} 23| 231 237 237 237 231 93 237 23 231 237 231 237 2371 737
plant civit work ( 2009FY ) TU268] - : N : " 17 17 K] b 17 17 17 17 17 17 17 i7 17 17 17 i7
@ plant civil work { 2017FY ) : off , : _ : — : g N - 12 2 12 12 12 12 12 12
- [pump mechanical (2001FY. 2017FY ) . 3366] - , 25 25| 725 T 25 25 25 25 187 187] - 187 187 - 187 187 187 187 212 izl 212 212 212 2i2 212 212
* [plant mechanical { 2001FY ) . 26,496 ' ] tase] - wis2| wis2] vs2{ 52| 1,152 1.152] 1,952 1452|052 1,152 1.152] 1.152] 1.452] 1.152] 1.152| 1.152] 1152 1.i52] 1.052] 1.152} - 1.152] - 1.152
plant mechanical ( 2009FY ) - 1,774 : - o= - _ : Til (1L 11 Tt (1] (I L 11 ] i i 1K 11 1 i 1L
plant mechanical { 2017FY ) 4,953 . : B : : SN R : - N 619 615 619] 619 619 619 619} 619
total depreciation of proposed F/A 57,789 1678 1.678| - 1678] 1.678] - 1.678] 1.678] i.678] 2,180] 2238] 2287f 2336] 2385 2434] 2483] 2530 3232 3.279] 3325 3372 3419] 3465 3512] 3558
Depreciation for existing ( EMSAPUNQ ) fixed asset - ; S T B O T R o C . : ) :
Building, Construction (5/23449 +57.12450)x 34~ 8,239] 305 305 305] 303 105 305] 305 305 305] . 305] - 305]  305] - 305]  305] 305 303 305]30s] 365 305 305] - 365] - 305 305 305 303 305
Machine (S/, 874 ) x 34% 802 30 30] 30 30 30] =300 - 30] - 30 " 3of - 30f - 30 - 30 - 30 30 30 30 30] 30] 30 30| 30 30 30 30 30] 30 30
Transportation equipment { 8/, 236 ) x 34% 217 8 - 8 8l 8 -8 -8 - 8 8 -~ 8 8 8§ - :8 -8 -8 . 8 8 8 - 8 8 - 8 8 8 8 8 § 3 - 8
Equipment (5743 ) x 34% T EL AT 1 0 11 S 1 R | D | 1 1 I i T I L 1 ] 1 1 1 1
Other ( 8/. 510 )% 34% - 468] 17 17l 1 n 17l 1 g 17 17 17 17l - 17 7 7 7 17 1| i 17 17 17 17 17 17 17
total of depreciation of existing F/A 9,765 362 362] " 362]  3&2 362 362] 362 362 362 362 362 362 362] 362 362 362|362 362] 362 362 362 362 362 362 362 362 362

REVENUE ESTIMATION : ' o ' ) I L e o B S o : :
wastewater flow estimation (61.3 s in 98FY ) | : 65.8] - 704 744 784 82.5 86.8 91.1] - 97.2] 103 03] 117.2) 1244] 1287 1332] 1372.7F 1423] wM42.0] 15107 1564] 1609 166.0] i7iA] 175.6] 1802] 1849] 1897] 194%6

increase rate of wastewater ( each year / 98FY )A 10734 L.1485] 12137] 12790 13458 1.4160) 1.4861] 1.5836| 1.6917] 1.7993] 1.9119] 2.0294] 2.0995] 2.1729| 2.2463] 23214 2.3997| 2.4747| 2.5514] 2.6348] 2.7096] 2.7912] 2.8646] 2.9396] 3.0163| 3.0946] 3.1746
increase rate of sewerage fee ( each year / 98FY )B 1.00] . 1.05 1.05 1.05 110 110} - 1.10] .- L6 1.16] - .16 .22 1.22 1.22 1.28 128 128 1.34 1.34 1.34 141 1.41 141 1.48 148] - 1.48 1.55 1.55
increase of collection rate {annually 1 %) C | i.01 1.02 1.03 1.04 1.05 1.06 1.07 1.08 1.09]  L.1o B11 1.12 1.13 114 - 115 1.16 117 .18 119 1.20 1.21 122 123]  1.24 1.25 1.26 1.27
@ estimated revenue (S/. 1450 in 1998 xAxBxC) - : 1,572) 1,783]  1,903] 2,025] 2,259 2,399f 2542] 2,875] 3,095] 33220 3,740] 4,006 4.181] 4,584 4781 4,983 5456] 5.674] 5900f 64760 6689 6,998] 7.548) 7.809 8,077 8771| 9.069
Administration defail{without contingency and GST) R : : g : Sk o - e IR : T e : : : '
EMSAPUNO existing administration expense 21,249 787] 787 787 - 787 - 781 . 187 787 - 787 7817 787] - 7RI - 787 787 787 1817 787 787 7817 87 187 181 781 187 187 787 187 787
Proposed project administration expense - - 601 -0 - n 22 221 - 22 20 oy - N - 29 29 29 29 29 - 291 - 29 20 X DD 20 20 20 20 200 20 20
Proposed project maintenance equipment m . K op - o] - 318]- of 0o 00 - o . 0 -155 op . 0 0 0 0 ) 0 0f - 255 0 G 4 0 0 o] - 0
tofal ' 22,571 187 8091 - 809 1,127 809 809] - 809{. 809 809 - 809 971 816 816 816 gi6] . 316 816 807 807] 1,062 807 807 807 807 307 807 807

IRR ( Internal Rate of Return ) : - T e e T TR S R s L e : ' o " ' : i e
Cash Flow In ( Donation + Revenue + F/Asold) | . 192,739] 3.480] 529 17,666] 2,025] 2259  2.399] 2542] 2875] 3095 3,322 3,740 4,008[ 4,181] 4,584] 4,781] 4,983 5.456] 5.674] 5900] 6.426] 6,689 6,948] 7548] 7.809] 8,077 8771] 52,308

Cash Flow Out{ Project dis + EMSAPUNO ) . 169,328] 3,012] 4,674] 27,226] 5,186} 1,618] 1,920 1432  i,468] 1,505] 1,544| 15,433| 3,896 4,875| 15,719 4,229] 4,546] 4,077 5,546] 10,959] 5,369] 6.873] 4,200] 4.230] 16,026] 4,537 4,854] 4,386
Balance - BN 468 618] -9,560] 3161} 64i]  4s0[ 1,110] 1407] 1,590] 1,738[-11,692] U10]  -694| <11,135  531]  437] 1,379]  129] -5059] 1,057 -183] 2,749 3,328] -8.31%] 3,541] 3917 47,822
“TIRR 3% T ._ T L S - : | : ' : '
NPR(12%) -8,367
NPR(10%) . -8339
NPR(8%) 27,666
NPR(6%) 5,750
NPR(5%) -4,018

Vo100



Table V.2.44 Cash flow and P/L calculation for Altefnative I-A

Project expenditure estimation

_ . . {Unit : 57.000)
Fiscal Year Total(99-25) 1999F Y | 2000FY |2001FY [2002FY J2003FY |2004FY 12005FY [2006FY |2007FY 12008FY [2009FY [2010FY [2011FY [2012FY [2013FY [201aEY [2015FY [2016FY [2017FY [2013EY [2019FY [2020EY [202TFY 202267 |2023EY [2024FY 202517
Land Acquisition 0 - . . L .

Proposed project administration expense 601 22 22 22 22 22 22 22 22 22 29 29 29 29 29 29 29 20 20 20 20 20 20 20 20 200 - 20
Construction work (a) 53,720 2,586] 18,268] 2,586 2,758 T A4 1447 1 A4 1447 1A 1447 13751 64651 1,375]  1375) 1,3780 1,375 1,375 1,375] 1,378 1,375

Contingency (15%)  (b)=(a) x 0.15 8,058 388] 2,140 388 414 217 217 217 217 217 217 206 970 206 206 206 206 206 206 206 206

GST (18%) {c)(atb)x0.18 11,120 535] 3,781 535 - 571 300 - 300 300 300 360 300 2851 1,338 285 - 285 285 285 285 285 285 285
Maintenance Equipment (d} 20,389 15 - 234 [YA] n 14 15 8,670 173 n - 188 817 15 8,670 173 n .

Contingency (13%) (e)=(d) x0.15 3,058 2 35 26 57 | 17 2 1,301 26 57 28 123 2 1,301 26 57

GST {18%) (N =(dic)x0.18 4,221 - 3 48 36 78 24 3 1,795 36 78 ' 39 169 3 L7195 - 36 78
Engincering Service () 5,3713] 1406 938 686, 458 : 1,131 754

Conlingency (15%) (hy=(g)x 0.15 806 211 141 103 69 170, 113

GST{18%) () =(gth)x 0.18 1,112 291 194 : 142 95 234 156 ' . '
Maintenance (with GST) 24,901 n 335 354 550 574 599 623 659 696 735 178 913} - 945 978] 1,012] 1046 1,081 L004]  L199] LIST] 1,219 1256 1,289] 1.322] 1,357f 1391 1427
Total - - - 133,359]  2,225] 3,887} 26439] 4,399 831 1,133 615 081 718 757) 5,635] 2925| 3559 14,736] 3,240 3,551| 3,074] “4,535] 9992) 4345 A2ia] 3.i62] 3,175 14,973 3.478| 3,789 3313
Donation, Loan & Local Fund ) ’ ) : ’ s ) : : .
Donation up to /.21, 180 ( DMI2MIL) 21,180] 1617 2974] 16,589 of 0 1] 0 -0 0 0 -0 ol o - 0] 0 0 0 0 0 0 0 [0 0 0 0 0 Q
Loan available for consiruction work 42,215 -0 0] 4419 2974 0 0 0 0 0 0] 31721 1664 1664] 1,664 1664f 1.664] 1,664 158t] 7435] 1581 1581 1.581] 1581 1.581] 1581 1.5681] 1581
Local Fund of non-construction expense - 69,964 €08 913| 5431 1425 831] 1,133 645 681 118 151] 2464] 126t 1,895 13072] 1576] 1887 1410] 2,953 2507] 2.764| 2,632| - 1580] 1504] 13392] 1897 2.208| 1.732
Total 133,359] 2225] 3887 26439f 4399 831] 1,133 645 681 118 151] 5635 2925] 3559] 14,736 3240] 3551| 3.074] 4535] 9942 4345] 421a] 3.162] 3,175| 14973] 3478] 3,789 3313
Loan transaction : S - : s S e ’ : S : . - :
{.0an Receipt 42,215 0 -0 4419 2974 0 0 -0 0 0 O] 3,072 1664) 1.664] 1,664] 1.664] 1,664] 1,664 1,581 7,435] 1,581] 1,581] 1,581] 1,581] 1,581 1,581] 1,581] 1,581
Loan Repayment 8,253 0 0 o 90 o o G i) - 0] - 0 0 0 221 370] . 370 310{ " 370 370 370 370 528 611 695 778 861] - 944 1,027
Loan Balance 33,962 0 0 4A19] 7.393| 7,393] 7,393] 7393 7,393] 7,393] 7393 10,565{ 12,229] 13,672] 14.966] 16,261 17,555| 18,849 20,061| 27,126] 28,338 29,391] 30,361 31,247] 32,051| 32,771] 33,408] 33,962
Interest : ' ' : : S S A S B .

- [Tnterest (5%) 22,949 0] 0] 221] - 370] 370} 370 370] " 370]  370] . 370] - 538] 61| 684] 48] _ 813] - 878] 94 1,003] 1356]  1AfT] 1470 1518 1,562] 1,603] 1,639] 1,670 1,698

Cash Flow ' .

Cash-1In: . C - : - : : : :
Donation ) 21,180 1,617] 2974{ 16,589 . - © 0 -0 0 [ 0 0 0 0 0 0 0 o - 0 of 0 of .- o -0 -0 -0 0 0 - 0
Loan for Project Disbursement 42,215 0] -0 4My 291 -0 ol - 0 0 0 0] 2172] 1,664] 1.664] 1.664] 166 1661] 1,664 1581]  7,435] 1,581] 1,581] 1.581| 1,581 1,581] 1,581| 1,581] 1,581
. {Local Fund for Project Disbursement 69,964] - 608 913] 5431 1,425 8311 1,133] 645 681 718 57| 2464) 1.261] 1,895] 13,072] 1576 1,887 1410 2953 23507 2,764] 2632 1,580 1,59a] 13,392 1897 2208 1,732
Local Fund for Loan Repayment 8,253 0 = 0 0 - 0 0 -0 -0 0 O . . 0f - of - 0] 221 370 370 - 370 370 370! 310 370 528 611] - 695 - 778 861] -~ 94] 1,027
Revenue + F/A sold - 166,671) 1,572] 1,783] 1,903] 2,025] 2259] 2399 2,542| 2875] 3095] 3322 3,740] 4,006] 4181] 4581 4781|4983 5.456] 5,674 59001 6426] 6,689 6,948] 7,548] 7,809F 8,077 8,771 47,320
Local Furd for Interest Payment 22949 - 0 -0 . 221 310] 370 370 370 3701 - a70] 370 - 528 61| - 684] - 748 813 818 942] 1,003] 1356] - L417| - L470] 1,518] 1,562] 1,603 1,639] 1,670 1,698
Project Disbursement 133,359 2,225] 3,887] 26,439] 4,399 8311 1,133 615 681 718 1571 56351 2,925] 3,559F 14,736] 3,240] 3,551F 3,07] 4,535] 9.942] 4345 4704] 3,162 3,075] 14973 3478] 3,789 3313
Loan Repayment 8,253 0 0 a L 0 a - 0 0 of . 0] 0 0 221 370) . 370] - 310 370 370 30| . 310 528 611 695 778 861 944] 1,027
Interest Payment . 22949 . 0 0 221 370 370 370 310 370 370 370 528] - 611 684 748 813 878 942] 1,003f ©1,356) 0417 1470 1518 1,562] 1,603 1,639 1,670] 1,698
EMSAPUNO existing expense © 21,249 787 787 1817 787 - 787 . 781 787 787 187 787 787 7817 7817 787 787 787 787 787 787 787 787 787 787 787 787 787 787
Repayment of Local Fund 145,422 785 936] 1,116] 1.238] 1472) 1.612f 1,755 2088) 2308 2535 2953| 3.219] 339a] 3797 3994| 4.196] 4.668| 4387 5113 5639] 5907 6,i61] 6761 7022 723%0] 17984 46533
" [Balance of Gash Fund / - Local Fund . - 44,2551 177 84] -4,536] - -556 271 110 MOl 1,037 1,220 1,409 -33] 1,346 595] -10,392) - 1,235] 1,062 1,947 561 879 1089} 1,272 2451 2911 -3,750] 2,894] 3,162| 42,076

P/ ESTIMATION S S - : S s T : . o ) E o R ' : S ‘ : : :

Revenue 1284201 1,572f 1,783] 1,903] 2,025] 2259) 2399 2,542] 2,875 3,095 332] 3,740] 4,006] 4,181 4,584] 4.781] 4983 35,456 56741 5900] 6426 o689 6918 7.548] 7,800] $077] 8.771[ 9.069
Expense: 1. Administration 22,511 787 8091 - 809] 1,127 809 809 309 809 809 809 971] - 816 816 8i6] = 8lo 816 816 807 807} 1,062 807 807 807 807 307 807 807
- 2. Engineesing service 7,291 1908 - 0Of 1,213 -0 .0 0 -0 ¢ -0 L0 931 0 622 0 6 0 0] 1,535 Of 1,023 - 0 0 of - 0of -~ 0 of 0
3. Maintenance 24,901 317 335 354 550 574 599] 623 659 - 6% - 135 778 913 945 978] - 1,012 - 10467 1,081 LEid] L9 LI81] 1219 1256 1,289 Ti3z2[ 1,357 1391 1,427
4. Intcresl expense 22949 -0 0 21 370 370 370] - 310] - 370] 370 - 370 528 611 684 48] 813 878 9421 1,003] 1356] 1417] 1,470] 1518] 1562] 1,603] 1,639 1.670] 1,698
5. Depreciation ( proposed ) 52,437 -0l .0 - -0 O] 1,678] 1,678] 1,678] 1,678] 1,678] 1,678] 1,678 1,854] 1,903] - 1,952] 2002 2051] 2100] 2,149] 2196 2898 2,944] 2,991] 3,038] -3,084] 3131] 3,178] 3,224
6. Depreciation ( existing } 9,771 362 362 362 362 362 362 362 362 362 362 3621 - 362 362 362 362 362 362 362 - 362] - 3621 362 362) - 362 362 362 362 362
Expense total R 139.926] 3,374] 1,506] 3.019] 2408 3,792) 3.817] 3841 3,877 3914] 3953] 52470 4,557 5331 4857] 5.005| 5052 3301 6,970 5,870] 7943 6,802] 6,934] 7,058 7,178] 7,295  7,408] . 7,518
Profit/ Loss -11,506] -1,802 271 -L116| - -383] -1,533] -E417] -1,299] -1,003 -631) -1,507] - -551] -L150| - -273] - -224] -169 154 -1,295] - - 30] -1516] -112] - 14 4%0 631 782] 1,363} 1,551
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Assumplion

1. Revenue @ The rate will be revised every 3 years and 5 % increase is expocted.
Fee collection rate will be increased by 1% annually.

2. Depreciation  construction ) civil work will be depreciated for 40 years ( every )eax 2.5 % of acquisition cost is dcpncaated }
mechanicalelectrical will be depreciated for 10 years.

3. Depreciation ( equipment ) items will be depreciated for 10 years ( every year 10 % ofacqu.is.ition cost is depreciated.)

4. Depreciation ( EMSAPUNQ ) Existing fixed asset is for water and sewcrage business. According
to the 1998 FY detail expense informalion, 66% of dtprecnauon was for waler business, 34% ofdcpfeﬂauon was for sewerage business.

5. Local Fund : Non-construction expense loan princi pal payment & interest payment are funded b)

Peru/Puno government without interest.

- 2,094

. . - - S . : {Unit : $.000)
Depreciation of proposed fixed assct 19S9F/YI2000F/ Y| 2001 FAY[2002F/Y| 2003/ Y] 2004F/Y 2005 FY [ 2006 F/ Y[ 2007 FAY 2008 F/YF 2009F/ Y] 201 0F Y 20N 1 F/Y 20 12F7Y | 201 3F/Y) 20 14F/Y[ 201 SEAY 2016F/Y[ 201 F/Y) 201 8E /Y| 201 9F /Y| 20205/ Y| 202 1F/Y[ 2022 F/Y| 20238/ 2024 F7Y] ZOZSHY
sewer civil work ( 2000-2FY ) 6,054} - 263 263 263 - 263] - 263] . 263] - 263 263 - 263] . 263 263 263 263 - 263 263 263 263 263 263 263 263 263 263
sewer civil work ( 2009-15FY ) 4,468 : ’ ' 49 98 147 196 246 295 344 344] - 344 344 344 344 344 344 344 344
sewer civil work ( 2016-25FY ) 2,099 : . 47 93 140 187 233 280 321 Ky A] 420
pump civil work ( 2001FY) 23 o 1 i i 1 1 o A 1 i i i i 1 1 1 [ 1 1 1 1 1 1
plant civil work ( 2001FY ) 5445 2371 231 231 237 2311 231 231 231 231 231 231 231 231 237 231 237 2317 237 2317 231 237 237 2317
plant civil work ( 2009FY') 268 - 17 17 17 17 i? 17 11 17 17 17 17 17 17 17 11 11
plant civil work (2017FY) - 94 . . _ : - - . 12 12 12 12 12 12 12 12
pump mechanical { 2001FY. 2017FY ) 763 25 25 25 28] - 28] - 25 251 - 25 - 25 25 25 25| - 25 - 251 - 25 49 49 49 49 49 49 49 45
plant mechanical { 2000FY ) 26,496 1,152 1,152 I 1521 1,482] 1.352] 182] 1,192 1.452] 1,152f 1152 1,152 1,152] 1452} 1,152} 1,152 4i52] 11521 1,152 1,i52] 1,152] 1152} 1.152] 1,152

tant mechanical { 2009FY ) 1,714 NI 111 11 111 it i it - 111 it i 11t it il it il 111 it

H;lam mechanical { 2017FY ) 4,953 . g . S R - - 619 619 519 619 619 619 619 619
total depreciation of proposed F/A 52,437 1678] 1.6718] 1.678] 1678] 1678 167/8] 1678] 1854 1,903] 1952 2002] 2051] 2100) 2,148] 2,196] 2893 2944] 2991] 3038] 3084] 3131 3.17§] 3224
Depreciation for existing ( EMSAPUNO ) fixed assel - o K R : L o - o : S : C -
[Building, Construction (523439 +SI.12450)x3- 8239] 73051 " 305]  305] - 305]  305] _ 305]  305[  308] 303 T 308] 305 305] " 305]  305] _ 308] 30s[ 305] 305] 305] 305] 30s] 305] 305] 305] 305 305] 305
Machine (5. 874)x34% 808 30 30 30] 30 30 30 30 30 30 30 30 : 30 30 30 30 30 30 300 30 30 30 30 30 30 30 30 30
Transportation equipment ( S/ 236) x 34% 216 ) 8 8] . 8 - 8 3 8 8 - 8 8 8 8 8 - 8 - 8 8 8 3 - 8 8 -8 8 8 8 8 8 8
Equipment ( S/, 43 ) x 34% 23 1 1 -1 1 UE 1 - 1 t -1 1 1 - ] 1 1 1 1 1 -1 t 1 1 1 1 ] 1
Other (S/.510) x 34% 468 17 17 17 - 17 17 17 17 - 17 © 17 171 - 17 17 170 17 17 17 17 17 17 17 17 17 17 17 17 17 17
total depreciation of proposed F/A 9,711 = 162 362 362 162 362 362 362 362 362 3621 - 362 362 362 362 362 o2 362 362 362 362 362 362 162 362 362 162 362
RL\’ENUL ESTI\L\ FION : A R S L o S R : :
wastewater flow estimation { 61.3 Vs in 98FY ) 1 658] - 704 74.4 78.4 82,5 86.8 91.1 97.2] 1037} - 1103| 117.2] 1244] 1287] - 133.2| 132.7] 1423 1471 1510 156.4] 1609 166.5] 1701 1756] 1802 1849] 15897 1946
increase rate of waslewater ( each year /98FY )A LO73] 11485 1.2137] 1.2790] 1.3458| 1.4160] 1.4861] 1.5856] 1.69170 1.7993] 1.9119] 2.0294] 2.0995] 2.1729] 2.2463| 2.3214| 2.3997] 2.4747] 2.55141 2.6248] 2.7096] 2.7912] 2.8616] 2.9396] 3.0163] 3.0916| 3.1746
increase rate of sewerage fee { cach year / 98FY )3 L.00 1.05 1.05 1.05 1.10 .10 1.10] 116 1.16] - 1.16 122 - 1.22 1.22 1.28 1.28 1.28 1.34 1.34 1.34 141 1.41 141 - 148 1.48 .48 1.55 1.55
increase of collection rate (annually 1%)C | 1.01] - 1.02 1.03 1.04 1.05 1.06 1.07} - 1,08 1.09 1.10 111 L12] © 103] - L4 1.15 1.16 1.17 1.18 LI9f 120 1.21 1.22 123 1.24 1.25 1.26 1.27
estimated revenue (57, 1450 in 1998 x AxBxC) 1,572] 1,783 1,903] 2,025] 27259 2399 2542] 2875 3,095 3322] 3740 4.006] 4181 4,584] 4781] 4983 5456] 5.674] 5900] 6426] 6,689] 6948] 7,548] 7.809] 8077 8771] 9059
Administration detail(without contingency and GST) - - L . : S . : P T L L L . - .
EMSAPUNO existing administration expense 21,249 781 - 181 - 181 7817 787 787 787 787 187 787 187 787 787 787 787 7817 787 787 7871 - 187 787 787 787 787 787 81 187
Proposed project administration expense - 601 0 22 22 - 22 21 22 22 22 22 2 29 291 - 29 - 29 291 - A9 29 20 20 20 20 20 20 20 20 20 20
Proposed project maintenance equipment 727 0 0 =~ O 38 0 ) -0 o] -0 155 0 L - 0 o -0 =0 6 255 -0 0 -0 0 0 0 0
total ' 22,5717 7870 - 809] © 805] 1,127 809 809 809 809 809 809 971 816 816 816] - 816 86 816] . 807 807 1,062 807 807 807 307 807 307 807

- IRR (Internal Rate of Relurn ) : i S o : PR T - R . " . - . . . :
Cash Flow In { Donation + Revenue + FIA cold ) 187,851] 3,180 4,757) 18492 2,025 2259 2399 2,542F 2,875 3,095 3,322 3,740] 4,006] A4,A81F 4,584] 4,781] 4983 5456] 5,674 5900 6426 6,689F 6,948 7.548] 7.809] 8,077| 8771 47,320
Cash Flow Out { Project dis + EMSAPUNO ) 154,608 3,002] 4,674] 27,226] 5,186]  1,618] 1,920] 1,432] 1468] - 1,505 . 1,544] 64221 3,712] 4346] 15523] 4,027] 4338] 3,861 5.322] 10,729 5132] 50005 3,949] 3,962] 15,760 4,265] 4,576] 4,100
Balance : - 33,243 177 84} -8,734] -3,161 641 - 4791 11,1101 L,407F 1,590  L,778{ -2,682] . 294] -165]-10939] = 754] - 616] 1,595 353 -4.829] 1299] -1,689] 2,999] 3,586] -7.951] 3812] 4,195] 43,220

iER 5883 P . T : X . ; ; - _ _
NPR(12%%6) -5,438
NPR(10%) -4,717
NPR(8%) -3,191
NPR(6%) 236
NPR(5%%)
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Table V,2,.45 Cash ﬂow and P/L ca!culati_on for Alternative I1

Project expenditure estimation {Unit : §/.000)

Fiscal Year Total(99-25) | 1999F Y [2000FY 12001 FY [2002FY [2003FY [ 2004FY [2005FY [2006F Y [2007F Y [2008FY {2009FY [20t0FY]20E1FY |2012EY [3013FY 20 T4FY 2013FY [2016FY [2007FY [2018F Y J2019FY [2020FY [2021FY [2022F Y [2023FY [2024F Y [2025FY
Land Acquisition ' 167 100) - - ' 67 :
Proposed project administration expense 396] - 22 22 22 22 2] - 22 22 22 14 I4 t4 14 i4 14 4 10 10 10 10 {1] 10 10 10 10 - 10
Constructionwork - (a) . 36,541 2,586) 20,168 2,586 : L4417 14470 1447 1447 1,447 | LA447) 1447 8,699 1.375]  1L,375] 1375|1373 1.375] 13758 1373 1,375 1.375
Contingency (15%) (b)=(a)x0.15 3,481 0 I88) 3,025 388 0 0 0 0 0 of 27 217 217 217 217 217 217 1,305 206 206] - 206 206 206 2060 206 206 206
GST (18%%) {c)=(ath)x 0.18 11,704 0 5351 4,175 535 - 0 0 0 0 0 0 300] 300 300 300 300 300 300; 1,800 285 285 285 283 285 285 285 285 285
Maintenance Equipment {d) 10,039 15] . 206 : 173 377 101 15 3,931 173 n 175 15 3,931 173 377
Contingency (15%) {e)=(d)x 0.15 1,500 0] - 2 31 -0 26 57 0 0 0 0 15 -2 0 3%0 26 57 0 26 0 -0 0 2 0 590 26 57 0
GST(18%) - (N =(d+e}x0.18 2,078 of -3 4 0 16 78 0 0 0 0 21 3 0 314 36 73 0 36 0 0 0 3 0 314 36 78 0
Engineering Service  (g) 5.615F 1,507 1,005 : 608 405 - 1,254 836
Contingency (15%) (h)=(2}x 0.15 842 226 151 9 - 6l 188 125
GST (18%) (N =(g+th) x 0.18 : L1621 - 312 : 208 . : 126 84 260 . 173 i .
Maintenance {(with GST) - - 41,605 317 335 354) LOI3{ 1,057} L102f 1,047 1,213 1281 1,352) 1432 1,518] 1,569] 1,623 1,679 1.736] 1,793] 1,849] 1,506 1.961 2,024] 2,084 2,139 2,195 2251 2,309} 2,368
Total - : 140,136| 2,362[ 3987] 29.388] 4,544 1,31] 1636] 1,069] 1,235] 1303 1.374| 4372] 3513] 4.096] 8935 3891 42350 3,771 15,667 3,782 4971f 3,900] 39800 4015] 9,405 4,362 4,696] 4,244
* Donation, Loan & Local Fund o S : - : - : ' o . ‘ S .
Donation up to 5/.21,180 { DMI12MIL) . 21,180] 2362] 3509] 15309 0 0 -0 0 0 0] 0 0] 0 .. 0 0 0 0 0 -0 Y "0 -0 -0 9 -~ 0 0 Q -0
Loan available for construction work ) - 46,139 0] - 0] 1884 2974 0 0] - 0 1) ¢ - O 1664] 1664] 1.664] 1.664] 1664] 1664 1.664] 10002] 1591 1481 1,581]  1.581] 1.581f 1581 t581] 1581] 158t
Local Fund of non-construction expense C 12217 0) 478 6195 1570 1.314] 1.636] 1,169] 1.235] 1303|131 2708] i84s] 2433 T 7Tami| z223| 2581 2107 5665 2201) 3330 2319] 2399] 2434 TF824[ 2780] 3118 2.663
Total a s 140,136] 2,362 3,987] 29.388] 4.544] 1344] 1,636] 1.169] 1,235] 1.303] 1,374] 437 33513| 4.09] 8935 3891 42250 3771| 15,661 3,782 4971]  3,900] 3,980] 4,015 9405] 4,362 4,696] 4,244
Loan transaction . . ) o - : ' . e » T : ‘ : L ‘
Loan Receipt L : : - 46,739 0 0] 7884 2,91 0 0 -0 - 0 L 0y Lesd| 1664] 1664f  1,664] 1664] 1L664] 1,664 10,002] 1,581 1,581 1,581] 1.581 1,581 1,581] 1,58%] 1,581] 1,581
Loan Repayment - S 10,324 0 0 - 0] - 0 ) 0 0 -0 0] - 0] - ¢ 0] 3% 543 543 5431 543 543 53 - 543 626 709 793 876 959] 1,042] - 1,125
Loan Balance co R 36,415 0 O] 7.884; 10,858] 10,858 10,858] 10,858] 10,858 [0,858] 10,.858] 12,522] 14,i86] 154356] 16,577F 17,698 13,819 19,240] 29,399] 30,437 31,476| 32,431] 33,303 33,692] 34,797] 35420{ 35,959] 36,415
. Interest - - S s ‘ ' : E : . - 3 o : ‘ B '
[Interest (5%) . SR e 0] of 3]  sa3[ s3] 543]  sa3] 543]  s43] " 543] - 626] . 09|  773] _ 839] . 889 941] _ 997] 1470] 1,522 1,574] 1,623] 1,665] 1,705 1,740] 1771 1,798]  1,821]
" Cash Flow ' ' '
Cash-In: - IR E - - T ) T - 2 - - _
Donation - ) L ) - 2LI180] 2,362)  3,509] 15,309 0 0] - 0 0 0 -0 0 0 4 -0 0] 0 o] -0 L . -0 0] - o - of - of - 0 0 0
Loan for Project Disbursement : 46,739} 0 0] 7.884) 2974 0 -0 0 0 0] - Of leod] 1.664] 1,664] 1.664] 1.664] 1664]  1.664] 10002] 1,581 . 01,5810 1,381] 1,581 1581 1,581 1,581} 1,581] 1,581
Local Fund for Project Disbursement - 72,217 -0 478] 6,195] 1570) 1314 1,636] 1,169] 1,235 1,303 1,374] 2,708] 1,849 2432 7271 2227 2561 2,107 5,665] 2201] 3.3%0] 2319] 2399 2434) 7824 2780 3,115 2,663
Local Fund for Loan Repayment - . - 10,324 -0 0] 0 0] 0 0 0 ~ 0of - 0 0 0 - - 0] - 3M 543] s 543 543 543 3431 - 543 626 709 793} - 876 959] 1,042F 1,125
Revenue + F/A sold - a 170,569] 1,572 1,783] - 1,903] 20035] 2,259 2399] 2,542] 2875 3.695] 3.322] 3740 4006] 4,181] 4,534 4781] 4.983] 5456] 5674 5900f 6426] 6,639] 6948 7,548] 7,809 8.077] 8,771} 51,243
L.ocal Fund for Interest Payment ) 26,641 0 0 394 543 543 543] - 543 543 543 543 - 626 709] - 7713 829 885 941) - 997 1470 1522] - 1574|0622 1,665 1705 1740|1771 1,798 1,821
Project Disbursement : S 140,136] 2,362] 3,987 29388] 4,544] 1314] 1,636]  L16s] 1,235] L3o3] 3| 437 3,513] 4,096] 8,935| 3391f 4225] 3770| 15667] 3783 497 23,900f 3,980] 4.015[ 9405 4,362] 4,696 4,244
Loan Repaymenl I - © 10,324 0 o 0 0 of -0 -0 0 0 of ¢ 0 3N 543 543 543] - 513 543 543 51 026 709(. 793 876 959 1,042 1,125
Interest Payment : : . 2606411 0 0 394 543] . - 543 543 543 - 543 543 343| - 626 109 713 329 835 911 997 L4701 1522 15T L6622 16650 L70s| 740 77| 1,798] 1,821
EMSAPUNO existing expense C2L,249] 187 787 787 787 781 187 787 - 187 .. 187 787 187 787 787 787 1817 787 787 - 7871 . 187 787 787 7817 787 - 187 787 787 787
Repayment of Local Fund -~ . - 149,350 T85] - 996] 1116} - 1.238] 1.472| 1612} 4,955] 2088] 2308 2535 2553] 3215] 33941 3.797| 3994 4,196 4669 4887 5113 5639] 5902 6161 6761] 7022] 7.290] 7.984[ 5G.467
Balance of Cash Fund / - Local Fund - - 40,1671 - 785 519 -5473 -875 -385 -566 43 310 462 618] - -380f © 661 -205| -4,845 339 - as1| 1,022 22,791 347 133 1,336] 1,387] 1.831f -3418] 1,780 2,029 44,852
P/L ESTIMATION : - T - : o SO . S S ] I Sl : e :
Revenue . : : 1284201 1,572 1,783] 1,903] 2025} 2259 2,395] 2542] 28751 3,095 3,323 3740] 4006] 4181 4584] 4.781) 4983] 5456 5674 S5900] 6426] 6,689 6.948] 7.548] 7.869] 8077 8.771 9,069
Expense: 1. Administiation 22,299 787 8091 1,089 309 809 809] - 809 809 809 809, 938 801 . 801 801 - 801} - 801} - 80 1,034 197 9N 797 797 197 7971 - 197 797 797
2. Engineering service - - 71,6200 " 2045) - O] - 1,364] . 0 -0 o 0 - 0 -0 0 8251 - 0] - 550 O op - 0p -0 r7o2f - of 1,33 0] -0 0 0 o - o -0
3. Maintenance ! ’ 41,605 317 335 354) 1,003] 1057 1062] 4] n213 0281 i3s2) ta32] 1,515 0,569 1,623 1679 11,7361 1,793) 1,849 - 1906] 1,961 2,024 2,084} 2,139] 2,i95| 2,251 2309 2,368
- 4. Interest expense R 266410 -0 0 394] - 543] - s43] - 543 543 543 . 543) 543 626 769 113 829 - 885 oM 997 1,470) 1,522 1574 1,624 1665 1,705] (,740] 1,771 1,798] 1,821
5. Depreciation { proposed ) 33405 - 0 O 0 - of 12600 1,260] 1,260] 1,260{ 1,260 1,260 1,260] 1,309] 1,358] 1,407 1.456] 1,505] 1.554] 1,603 1,968 2,015] 20621 2,108] 2,155 2202] 2248] 27295 2342
6. Depreciation ( existing ) 9,765 . 3621 - 362 162 362 3621 - 362 3621 - 362] - 362 362 362 362f - 3621 - 162 362 . 362 362] - 362 362 362} . 362 362 362 362) - 362 362 362
Expense total : 146,335] 3,511f 1,506 3,563] 2,727] 4,030] 4,075 4,120] 4,186] 4,254] 4325 SA1 4,696 S5d412] 5022 5,183] 5345] 5.507] 80200 6555] 7.843] 6,366 7.0t6] 7.157 7,295 74291 7,561 7,689

Profit/ Loss - S -17915] -1.9391 - 277] -1,659] = 701} -L77%] -1676] -5,578] -1.302] -1,159] 1,003 1,70} -690| -1.231} - -437)  -402] -362 . -51 -2,346]  -635) -1L416] . -176 -68] - 391 514 648 1,210] 1,380
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Assumption

1. Revenue : The rate mll be revised every 3 years and 5 % increase is expected.
Fee collection rate will be increased by 1% annually.

2. Depreciation { construction ) civil work will be depreciated for 40 years ( every year 2.5 % of acquisition cost is depreuated )
mechanical/elecirical will be depreciated for 10 yeass.

. 3. Depreciation ( equipment } items will be depreciated for 10 years ( every year 10 % of acquisition cost is depreciated.)

4. Depreciation ( EMSAPUNO ) Existing fixed asset is for water and sewerage business. According
1o the 1998 FY detail expense information, 66% of depreciation was for water business, 34% of depreciation was for sewerage business.

5. Loca! Fund : Non-construction expense !oan principal payment & interest payment are funded by

Perw/Puno government without interest,

V102 (2)

. ) : C ST . A . : {Unit : §/.600)
Depreciation of proposed fixed assel 1999F/¥| 2000 F/Y[ 2601 F/Y]2002F/Y[2003F/Y[2004F/Y[2005F/ Y[ 2006F7¥[ 2007 F7V] 2008F/ Y [ 2009E7Y] 20100/ 20 11 F/ Y[ 20 1 2F/ Y| 201 3F/ Y] 2014 /Y20 1 S F/ Y] 2016 F/Y[20 LTE/Y[ 201 SF/Y[2019F/Y|2020F /Y| 202 | EY| 2022 F/Y|2023F /Y[ 2024/ Y| 202 SF/Y
sewer civil work (2000-2FY) 6,051 263] 263 263l - 283 283 263]  263| 263| . 263] - 263] 263] 283 263] 203 263f . 263) 263 263]  263]  263] 283 263 263
[sewer civil work ( 2009-15FY ) 4,468 ' - - 1 49 98 147] 7 196] 248 295( - 344] 344]  344] 344 H4|  344]  3d4] w4l 344 34
sewer civil work ( 2016-25FY) 2,099 T i , . _ a7 9317 140 181 a3 2sp| a2 313 420
pump civil work ( 2001FY ) - 1,408 61 61 - 6l 61 61 61 61 61 61 61 61] 6l 61 61 61 61 6l 61 61 61 61 61 61
plant civil work ( 2001FY ) 9,243 4021 402] 402|402 - do2] 402 402 - q02|  402]  4o2| doz| - 402]  402]  402] 402] 402 402] 402] 402] 402]  402)  402] 402
plant civil work {2009FY ) 1] : E ) } e ; - - S
plant civil work ( 2017FY ) 2,026 B ‘ . - . . ' . I 225| 225|225 225 225  225]  225] 226] 226
pump mechanical { 2001FY. Z017FY ) 13,107 533] 533  533] 533] 533] 833] 533 s3] - 533]  533| . 533] 533|533} . 533] 621 621 623 62l 627 €21 62 627 627
plant mechanical (2001FY ) -0 : = T - g .
plant mechanical ( 2009FY) 0
plant mechanicat (2017FY ) -0 : S ; - ‘ E T B R B ‘
total depreciation of proposed F/A 38,403 1,260] 1.260] 1,2600 1,260] T.260] 1.260] ~1.260] 1.309] 1358 1407 1456] 15050 1554] 1.603] 1968] 2015] 2062] 2108] 2,155 2202 2248) 2295] 2342
Depreciation for existing { EMSAPUNO } fixed asset - : . N o . - ER o PR . : B
Building, Construction {23449 +12450) 8239 305]  305] 305] 305 - 305 - 305] 305] 305 305 3057 - 305] 305] - 305 - 305]  305] 305 305 305 305] 305] 305] 30s]  305] - 305] 305 305 305
Machine (57.874) 8§02 30 30 30 300 30 T30 30 30 30 30 30 30 30 3] 30 30 30 30 30 30 30 30 30 30 30 30 30
Transportalion equipment (S£.236) 217 . 8 ] 8 3 3 3 ] s 3] 8 8 8 3] 8 g 8 8 8 8 ] g 8 8 ] 8 ]
Equipment { $/.43) L I R 1 1 i K 1 1 0 i [ i 1 1 1 1 i 1 1 1 1 il 1 1 1 M
Other (§7.510) - 468 | 17 17 17 17 17 17 17 17 17 17 7| 17 17 17 17 ] Y ¥ 17 17 17 17 17 17 1 17
tolal deprec:allonol'proposed FiA 97651 - 362 362] 362 - 362] 362f - 362|362 g2l 362| - 362| 362[ 362 362} - 362] - 362] - 362 362 362] 362  362]  362] 362 362 362 362] - 362 362
REVENUE ESTIMATION . RUEEE e R _ T o . : _
wastewater fow estimation (61.3Us in 93FY ) | - 658] 704]  744] 7841 825 868[ on1] 9721 1037 Mi03] 7.2 i244] 1287 133.2] 1377 t423] WA} 1517] 1564] 160.9] 166.1[ 1711 175.6] 1802} 1849] 18%.7] 1946
increase rate of wastewater { each year / 93FY JA 1.0734] L1485] 1.2137] 1.2790] 1.3458] 1.4160] 1.4861| 1.5856] 1.6917] 1.7993] 1.9119] 2.0294} 2.0995] 2.1729] 22463] 2.3214] 23997] 2.4747] 2.5514] 2.6248] 2.7096] 2.7912| 2.3646] 2.9396] 3.0163] 3.0946] 3.1746
increase rate of sewerage fee { each year / 98FY )B 100 - 10s]  10s]  tos]  vao] Raof - vno]  vwe] Vel 16y dZ2] 122 - 122 28] 128l 128] b3 - 03] 134] 141 b40] o 1d4i] - 48] 1.48] 148  1.55) - 155
increase of collection rate (annually 1%)C | 10  102] 103 104 10s] nos] T 067 o8] - tesl waof o] T raip a3 4] 1as] U nae] - 117] 0 L8] o Lagf o r20]  r21]  w22) 023 1] 125]  1.26) 127
estimated revenue { 5/, 1450 in 198X AXxBx C) 1,572) 1,783 1903] 2,025] 2259 2399 2,542 2.875| 3.095] 3322 3,740] 4,006] 4,181 4,584 4781 4,983] 5456] 5.674] 59000 6426] 6,689 6,948 7,548) 7809 8077] 8771} 9,069

_ Administration detail{without contingency and GST) : DR ST S S R . : G : : :
EMSAPUNO existing administration expense 20,249] 187 q87] - 787 187 medl 87 UTsi 78I 18w - 187 131 I 737 187 787 787 787 781 181 78I 187 187 787] 181 78I 787
* |Proposed project administration expense - 396 -0 22y N 22 22 2 - 22 22 22 n 14 14 <14 4. |4 14 1) S]] 10 10 10 10 10 10 10 10
Proposed project maintenance equipment 654 0o o 280 0 a . o - 0 B ) of - 137 0 of - ¢ 0 0 -0l 237 0 0 0 0 0 0 0 0 0
total 22299 787]  809] 1,089] 809 809  80%| 809] - 809l . 809| - 8o9[ - 938] soi 201 80| -~ 801 301 N R L | T v eI 197
. lRR([n(ernalRa(eochlurn) . e Lo R ’ - R ST oo B o S L )
Cash Flow In { Donation + Revenue ¥ FIAsold) 191,779]  3.934] 5293| 172,212] 2,025] 2,259] 2,399] 2,542] 2.875] 3,095 33220 3,740] 4006] 4,181] 4,584 4.781] 4.983] . 5436] 5.674] 5900] 6426] 6,689] 6,918 7.548] 7.809] 8077 8771| 51,248
Cash Flow Out ( Project dis + EMSAPUNO ) 161,385 3,149 4,774] 30,175] 5331 2,100] 2,423] 1,956] 2,022 2090 2161 5.159] 4300] 4,883] 9722 4.673] 5,012] 4,558] 16454 4,569] 5,758] 4.687] 4,767| 4,802] 10,192] 5,149] 5483] 5,031
Balance 30,394 785 519] -12,963] -3,306 158 23] . 58s6F . 853 1,005) 1,161 -1,418] - -294]  -702] -5,138 102 - -29] 3898 -10,780] 1,331 668] 2,003 2180f 2,746] 2383 2929 3,238] 16,217
_ “IRR - 4428 T : SE - T _ _ .
 NPR(12%) 8,594
NER(10%) -8,095
NPR(8%) | 6,775
NPR(6%) -3,975
NPR(5%) -1,683




Fable V.2.46  Cash flow and P/L calculation for Alternative IH,

Project expenditure estimation : ' : : {Unit : $/.000)
Fiscal Year Total(99-25) | 1999F Y [2000F Y [2001FY [2002FY [2003FY [2004FY [2005FY [2006F Y [2007FY [2008FY {2009FY 2010FY|2011FY [2012FY [2013FY [2014FY [2015FY [2016FY [2017FY [2018FY [2019FY [2020FY [2021EY |2022FY [2023FY [2024FY [2025FY

Land Acquisition - 0 : |
hProposed project administation expense 601 22 22 22 22 22 22 22 22 22 29 29 29 20 29 29 29 20 20 20 20 20 20 20 20 20 20
Conslruction work {(2) 83,426 2,586] 37,281| 2,586 1L447] 1,447 9,010 1,447] 1,447 1,447] 14470 1,375 3,303 8,978] 1,375 11,3751 13757 1,375 1,375] 1,3753] 1,375
t  Conlingency (15%) (b)={a)x 0.13 12,514 0 388] 35,592 388 0 0 0 0 0 -0 217 21 - 1352 217 217 217 217 206 495 1,347 206 206 206 206 206 2006 206
GST (18%) (c){ath)x0.18 - 17,269 0 5351 INn7 535 0 -4 0 0 0 0 300 360] 1,865 300 300 300 300 285] 684 1,858 285 285 285 285 285 285 285
L_Maintt;‘nam:c Equipment (d) : : 53,926 : ' : 4251 - ) : i 23,945} - . 233 5,555} 23,768
Conltingency {15%6) (e)=(d}x0.15 8,089 0 0 1] 61 -0 0 Q 0 -0 0 Q L 0 3,592 0 0 0 0 0 . 35 0] 0 8337 3,565 -0 0 0
GST (18%) (0 =(d+e) x 0.18 11,163 0 0 0 88 0 0 0 0 0 0 ¢ 0 0] 4,957 0 1] 0 0 0 48 0 0] 1150 4,920 0 0 0
Engineering Service - (g) ' : 8,342| 2,541 . 1,698 . . 1,061 - 708 1,397 - 931
Conlingency {15%) (h)={g)x 0.15 1,251 332 255 159 106] - 210 140
GST (18%) (N =(gth)x 0.18 LY - 527 351 : ‘ - : 220 147 289] - 193 :
Maintenance (with GST} - 32,330 117 333 - 354 781 815 850 885 936 988{ 1,043| 1,105; 1,169 1,211 1,253] 1,295 1,339 1,384] 1427] 147 1,513 1,561] 1,608 1,650f 1,693F 1,737| 1,782| 1,827
Total 230,638] 3,773} 13,8671 53271 4,389 837 8721 . 907 958] 1,010] 1,065 4,537] 3,162] 14427] 35739] 3,2388] 3332 3377| 5209 5973} 15296] 3.447] 3494 11,074] 358321 3,623 3668 1713
Donation, Lean & Local Fund ; S : . - : s
Donation up to /21,180 { DM12MIL) 21LE801  3.793) 3509] 13.898 0 0 0 0 0 _9 0 L 0 0 0 Q 0 0 o} of - - Q] . 0 0 -0 g - 0] - 0 0
Loan available for construction work 95,802 0 - 0] 36693 3509 - 0 o ¢ . 0 0 0] 1.964] 1964| 12227] . 1.964] 1.964]  1.964] 1,964f 1.866] 4482] 12i83] 1.866| 1,866 1866] 1.866| 1.866] 1866 1,866
Local Fund of non-conslruction expense 113,655] - 0] 351 2681 1.380 831 812 907 958] 1,010 1065 2574] 1.198F 2201]| 33.775| 1324 1,368 1,413} 3343 1491 3,113{ 1,581 1.628| 9.208] 33966 1,757] 1802] 1,847
Total R - 230,638 3,773] 3,867 53,.271] 4,889 837 872y . 907 g58] 1,010] 1,065 4,53’ﬂ_ 3,162] 14,427 35,939 3,288] 3,332] 33771 5,200] 59731 15296] 3447 3.494] 11,0040 35832] 3,623] 3,668 3,713
Loan (ransaction o ‘ L S : : : : : o o ‘ : : Lo : '
Loan Receipt : : . o 95,802 ] 0] 36,693] 3,509 0 0 Bt 0 L 0] 19641 1,964) 12,227 1,964 1,964 1,964 L964] 1,866] 4,482 12,183 1,866] 11,8661 1,866] 1,866 1,866 L366] 1,866
Loan Repayment - 35,291 0 0] o 0 0 - -0 0 L -0 0] - 0} 1,835] 2010] 2010 2,010{ 2010] 20l0] 20100 20t0] 2,108 2206 23818 29t6] 3014] 3,112] 3211
Loan Balance 5 : 60,512 0 - 0] 36,693] 40,202] 40,202] 40,202 40,202 40,202 40,202] 40.202) 42,166] 44,129} 54,521 54,475 54,428| 54,382| 54,335] 34,191] $6,663] 66,836] 66,593| 66,253] 65,301 64,251] 63,103] 61,856] 60,512
Interest s : : : . C R . : : : i S . : s - - o ’ : . ]
[nterest (5 %y - T 6009 0] o] 1,835] 2,010] 2,010] 2,010] 2,010] 2,000] 2,010 2,010] 2,108] 2,206] 2.726] 2,724] 2,721] 2,19] 2,717] 2,7W0] 2833 3,343] 3330 3313] 3.365] 3,213] 3,155] 3.093] 3,006)
Cash Flow ' ' o ' '
Cash-In: o X i . I . . . . 1 , . T , -
Donation - .. . : : - 21,1805 3,973] 3,509] 13898 - 0] 0 -0 0 .0 0] - 0 0 0 o -0 0 0 -0 -0 ) ol .0 0 .0 [t] of - 0] - 0
Loan for Project Disbursenient - . 95,302 0 0] 36,6931 3,509 -0 - 0 0l - 0 -0 0] 1,964] 1,964] 12,227 1,964 1,964 1,964 1,964 1,366] 4,482 12,183 1,866 1,866] 1,866 1,866 1,866 1,866 1,866
Local Fund for Project Disbursemient - 113,655) . ¢ a57] 2,681 1,380 837 872 907 958} 1,010 10651 2,574] 1,198] 2,201| 33,775 1,324 1,368 1L,413] 3,343 1,491 3,113 1,581 1,628} 9,208] 33,966 1,757 1,802 1,847
Local Fund for Loan Repayment - T 35,291 o .. 0 0 0 0 g 1) 0 0 0 9] - © 0] 1,835] - 2,010 2010] 2,010 2010 2010] 2010 2010] 2,108] 2,206f 2818] 2916f 3,014] 3,112] 3,211
Revenue + FFA sold . - 1284208 1,572 - 1,783 - 1,903 2,025] 2,2591 2,399 2,542 2.875) 3,095] 3,322 3,740 4,006] 4,181 4,584] 4,781 4,983 5458 5,674] 5900 6426 6,689 6,948F 7,548 7.8097 8,077 8,771] 70,967
Local Fund for Interest Payment o 65,105 0 o] 1,835] 2010] 2010 20100 2000 2010] 20100 2010] 2,108] 2.206] 2726] 2724 2721 2799 2717 20| 2,833 3,342] 3330 3.313] 3.265] 3.213] 3,155 3,093] 3,026
Cash-Out: - : N R . B _y : e : : i : . : : ) -
Project Disbursement : 230,638] 3,773] 3,867 53.271] 4,889 837 872 907 958 1,010 1,065] 4,537] 3,162] 144271 35439] 13,288| 3,332 313N 5,209 5,973 15,296] 3,447 3494} 11,074] 35.832] 3,623] 3,668 3,713
Loan Repaymenl < 35,291 0 0 0 1] 0] 9 - -0 R 0 0 -0 o] L835] 20100 2,010, 200} 2010 2010 2,010] 2,610 2,108] 2,206} 28181 2916] 3,014 3112 3,211
Interest Payment : : 65,105 -0 o] 1.835] 2010 2010 20100 2010 20101 2,010f 2010] 2,108]) 2206] 2,226 2,724 2,321 2,719] 2,117 2,10 2,833 3,342] 3.7330| 3,313F 3,265 3,213] 3,155] 3,093 3,026
EMSAPUNO existing expense - - 21,249] - 787 187 i8N . 781 - 7181 781 187 - 181 81 - 181 787 o 181 787 787 787 781 787 787 - 787 . 187 - 787 787 - 187 781 - 187 787 787
Repayment of Local Fund 169,059 185 896) 1,116] 1,238] 1,472) 16i2] 1.755] 2088] 2308 2535f 2953] 3219] 3394 3797] 3994 4,195f 4,669 4887 5113] 5639 5902 6,161 6,761 10220 1290t 1984] 70,180
Balance of Cash Fund / - Local Fund . -44,982 785 639 -3,399] -2,152| -1,375] -1,270] -1,162 -881 -2 <5401 -1,72%] - -186] -3,367) -34.712| -2,062] -1,901) -1471] -3,115| -1,222| -2,825] -1,117 -636) -8,530| -33,073 -636 23| 62,097
P/L ESTIMATION . ) PR g R : . Co o . o : R K : S : S - o C
Revenue - - 128420 - 1,572 1,783 1,903] 2,025 2,259] 27399  2542] 2.875] 3,095 23,322] 3,740 4,006] 4,181] 4,584 4,781 4.983] 5456 5674] 5900 6,426] 6,689 6,948] 7,548 7.809] 38,077 877 9069
Expense: 1. Administration 22,983 787 - 809 . 809] 1,386 809] ~ 8G9 809] - 809] - 809 809 816 816 816} 1,056 - 816 816 816 807 8071 L1231 - 807 807 807 807 807 807 807
2. Engineering service O 1L320) 3,456 -0 2304 0 6l - 0 0 0 -0 0] t4400 - 0 91} - .0 o 0 0 1,89 . O 1,263 0] -0 o . - o 0 0 0
3. Mainfenance 32,330 M7 - 335 354 781 815 850} 885 9316 988] 1,043] 1,105] 1,169 1,211 1,2531 1,295) 1,339 1,384] 1,427] 1,471 1,513 1,561 1,608] 1,650 1,693] 1,737} 1,782} 1,827
4, Interest expense - 65,105 0] - 0]  L,835] 20100 2,010] 2,010f 2010 2010] 2,010] 2010] 2,108] 2206 2,726f 2724) 2320 2,19 27171 2,710] 2,833] 373420 3,330 3.313] 3,265 3,213] 3,155} 3,093} 3,026
5. Depieciation ( proposed ) - 114,724 a 0 - 0 - 0] 3,859]  3,859] 3,859] 3,839 3,859 3,839 3859 3908] 3,957 4,828] 4,877 4,926] 4976| 5,025 5071 52021 67280] 6,327F 6,373] 6420 64671 6,513} 6,560
6. Depreciation { existing ) 9,765 362 362 3621 - 362 - 362 362 - 362 362 362 362 362 362 362] - 362 362 362 3621 - 362 - 362 362 362 362 362 . 362 362 362 362
Expense total L - 2562281 4,9221 1,506] " 5,664| 4,539) 7.855] 7.8%0) 7,925] 1,976] 8,028] 8,083] 9,690 8461] 10,033] 10,223} 10,071] 10,162] 10,254] 12,226 10,544] 12,305] 12,339] 12,416} 12,457 12.494] 12,528} 12,557] 12,581

Profit/ Loss : - : -127,808] :3,350] ~ 277] -3,761] -2,513] -5,506] -5490{ -3.383| -5,101] -4,933] -4,760] 5,949 -4,455] -5,851] -5.639) -5,291| 5,179 -4,798} -6,551| 4644 -6378] -5,650] -5,468} -4.909] -4.685] -4.450| -3,786] -3,512
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Assumption

1. Revenue : The rate will be revised every 3 years and § % increase is expucled
Fee collection rate will be increased by 1% annually.

2. Depreciation  construction ) civil work will be depreciated for 40 years ( every year 2.5 % of acquisition cost is depréciated. )
mechanical/electrical will be depreciated for 10 years.

3. Depreciation { equipmient ) iteris will be depreciated for 10 years ( every year 10 % of acquisition cost is depreciated.)

4. Depreciation { EMSAPUNO ) Existing fixed asset is for water and sewerage business. According '
to the 1998 FY detail expense information, 66% of depreciation was for water business, 34% of depreciation was for sewerage business.

5. bocal Fund : Non-construction expense loan principal payment & interest payment are funded by

" Perw/Puno government without interest.

V103 @

. L R . o : {Unil : $7.000)
Depreciation of proposed fixed assel 1999F/ Y] 2000F/ Y| 2001 F/Y| 2002 F/Y[ 2003F/Y] 2004 F/Y| 2005 F/Y| 2006F/Y[ 20075/ Y| 2008F/Y{2009F/ Y| 2010F/ Y| 201 {F/Y[2012F/Y{ 201 3F/Y| 2014E/Y] 201 5E/Y) 20 16F/Y 201 7E/Y| 201 8E/Y[2019F/Y| 2020F/Y | 2021 F/Y[ 202 2F/Y| 202 3F7Y| 2024E7Y| 202 5FFY
sewer civil work ( 2000-2FY) 6,053 : 263 263 263 263 263 263 263 263 263 263 263 263 263] - 263 263 263 263 263 263 263 263 263 203
sewer civil work { 2002-15FY ) - 4467 : 49 98] -+ 147 196] . 245 295 344] 344 344 344 344 344 344 344 344 344
sewer civil work (2016-25FY ) - 2,099 : : ' : . 47 93 140 187 233 280 327 373 420
pump civil work (2001FY } 23 1 1 1 1 | . 1 I 1 - L SR 1 1 i 1 1 1 ; I 1 i 1
pump civil work (20§1FY ) 954 : s : - ' . 68] . 68} 68 68 638 68 68 63 63 68 68 68 68 68
plant civil work (2001FY') 8,500 370 370 310 0 370 370 . 370 30 370 370 3701 - 370 370 370 370 370 370 370 370 370 370 370 370
plant eivil work (2017FY ) 474 » S ! : - I . : C ' 59 39 59 59 59 59 59 59
pump mechanical { 2001FY) 565 .25 © 25 25 25 251 - 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 23
pump mechanical { 2011FY') 10,551 ‘ - : 754 754 754] - 754 754 754 754 - 754] - 754 754 754 754] 754] 754
puinp mechanical ( 20017FY ) - 196 - : : : : ‘ 25 25 25 25 25| 25 25 25
planl mechanical { 2001FY ) 73,617 ° 3,201} 3,2011 3201 3,201] 3,201 3,20t 3,201] 3,201 3,201] 3,201 3200] 3,201{4 3,2001] 3,200| 3,201{ 3.200) 3,20| 3,201] 3,201| 3,201 3,201| 3,201 3,201
plant nrechanical (2009FY ) B ' 5 : R - i : N
plant mechanical (2018FY ) o NI _ S o : - : 1,032 1,032] 1,032 1,032] 1,032 1,032| 1,032
total depreciation of proposed F/A 114,724 3,859 3,859| 3,859 3,859] 3,859 3,859] 3,859| 3,908] 3,957| 4,828 4,877] 4,926] 4,976] 5.025] 5071} 5202| 6,280| 6,327] 6,313| 6,420] 6467 6,513] 6,560
Pepreciation for existing ( EMSAPUNO ) fixed assed - K - w - e . e T T N o : ¥ . . : S .
Building, Construction ( S/, 23 449 45/, 12 450) 8,239 05| - 305 305 305 305 305 305 305] 305 305] - 305 305 305] : 305 305 305 305 305 305 305] - 305 305 305 305 305  305) - 303
Machine {5/.874) 802 30 30 30 300 - 30 30 30 30 ol 30 - 30 30 30 0] - 30 30 30 3o jop 30 30 30 30 30 30 30 30
Transportation equipment ( 7. 236) 217 - 8 8 8 .8 3 8 3 ‘8 8 8 8 8 - 8 8 8 3 8 - B 8 8 8 8 8 8 8 8 8
Equipment (S/. 43) ¥ 1 -1 1 l 1 1 I i 1 1 1 1 1 1 B 1 1 1 1 1 i 1 ] 1 1 1
Other (§/. 510) 4681 - 17 17 17 17 17 170 17 17 217 17 17§ - 17 172 . 17 1717 17 17 171 - 17 17 17 17 17 17 17 17
total depreciation of proposed F/A 9,765 362 362 362 362 162 362 362 362 362 362 - 362 362 362 362 362 362 362 362 362 362 362 362 362 3o2 362 362 362
- REVENUE ESTIMATION - . - S : C : _ : . _ : _ . _ L
waslewater flow estimation { 61.3 Vs in 98FY ) | - 65.8 70.4 4.4 784 82.5] - 86.8 91.1 972 103.7] 1103] 1172 1244] 1287] 1332} 137.7) 1423] 147.1] ISL7] 156.4] 160.9] 166.1 171017 175.6] 180.2] 1849} 1897 1946
increase rate of wastewater ( each year / 98FY )A 1.0734] 1.1485] 1.2137] 1.2790] 1.3458] 1.4160| 1.4861{ 1.5856] 1.6917] 1.7993 1.9%19] 2.0294| 2.0995] 21729 2.2463] 2.3214] 2.3997] 24747] 2.5514] 2.6248] 2.7096] 2.7912| 2.8646] 2.9396] 3.0163| 3.0946| 3.1746
increase rate of sewerage fee ( each year / 98FY )B 1.00 1.05 1.05 1.05 1.10 1.1¢ L10) - L16} ~1.16] . 116 1.22 1.22] - 1L22] .- 1.28 128 1.28 1.34 1.34 134 - 141 - 141 1.41 148 1.48 148 1.55 1.55
incease of collection rate (annually 195) C ] 1.01 1.02 1.03 1.04] - 1.05 1.06 1.07 1.08 1.09] - 110 1.11 1.12] . L13 1.14 1.15 1.16 1.17 1.18 1.19] 120 - 1.21 1.22 123] 1A 1.25 1.26 1.27
estimated revenue {5/, 1450in 1998 x A x B xC) 1,572( 1,783] 19031 2025 2259 2,399 25421 2875[ 3,095 3,322] 3,740] 4,006 4,18t] 4,584] 4,781 4,983) 5456 5,674] 35900] 6426] 6689 6948 7,548) 7,809 8,077] 8771} 9,069
Administration detail{without conlingency and GST} . . : S R e S B T S K
EMSAPUNO existing administration expense 21,249 787 787 787 787 787 187 787 787 787 787 787 - 787} - 187 787 787 787] - 787 787 787 787 787 787 787 787 787 787 787
Proposed project administration expense 601 B 22 22 22 22 22 22 22 220 22 29 - 29} .0 29} . 29 29 29 29 - 20 20 - 20 200 20 20 20 20 20 20
Proposed project maintenance equipment 1,133 : . : 577 ' S ' . - ) - . 240 ] ' L - 316 : : :
total 22,983 787 809 809] 1,386] - 809 809 809 809] - . 809 809] - 8i6] 816] - 8l6] 1,056] . 816 816 8§16 807 §07] 1,123 807 807 807 8§07 807 807 807
lRR(IntemalRa!eofRetum) B : : o L O A . S AR S e SRER : S . o o
Cash Flow In ( Dontation + Revenue + F/A sold ) 211,498]  5.345] 5.293] 15801] 2,025] 2,259 2399] 2542] 2875 3,095] 3332 3,740] 4,006] 4,081 4,584] 47811 4983 - 5,456] 35,074] 5900] 6426] 6,689 6948 7,548) 7.809] 8,077 8771 70,97
Cash Flow Out { Project dis ¢ EMSAPUl\O) 251,887] 4,560] 4,654] 54,058] 5,676f 1,624 1,659] 1,694 1,745 1,797 1,852 5324 3,949 15214| 36,526} 4,075] 4,119 4,164} 5996] 6,760 16083] 4,234 4,281] 11,861] 16,619 4410] 4455 4,500
Balance : -40,389 785 639 -38,257] -3,651 635] - 0 848] 1,130] 1,298 1470] -1,584 571 -11,033] -31,942 706 865 1,292 -321 -861] -9.656] 2456] 2,667] -4,313] -28810| 3,667] 4,316] 66,467
IRR -3.462 E : : - o A T : — " —
NPR{12%) <34,222
NPR{10%) -37,245

NPR(8%) 40419

NPR(6%0) -43,440 -

NPR(5%) -44,703






Table V.2.47 Internal Return Rate (IRR) and Net Present Value (NPV)

IRR (%) NPV (5%)

: (1,000 solcs)

Alternative 1 3.5 - 4,018

- | Adternative I-A - 6.0 - 2,277
Alternative 11 4.4 - 1,183

| Alternative 111 -3.5 - 34,222

Summary of financial cvaluation

" From the above financial analysis, only altcrnative I-A is regarded as financially
 feasible unless additional financial resources are available for the project.

(4) Overall evaluation -

Four alternahve plans are evaluated from envrronmenta] tcchmcal and ﬁnancml aspects.
Envrronmcntal evaluatlon mdlcates that although Altemahve I and II have maximized
| pollutron reduclron for Puno mncr bay, those mfiy rise concem over the environment to
which treated watcr is ﬁnally dlscharged Especrally, Alternatrve I dlseharges ireated .
| water to the Puno outer bay Its d1scharge pomt is not so far from the drinking water.
intake. ThlS drmkmg water source is most Important for the re31dents of Puno Clty
~and should be protected at all cost Failure for lhlS may result in increased trcatmcnt
“cost for water supply ' S

- Technical cvaluatron shows all four allematwc plans arc feasrblc for the Puno city
“although staff tr'nmng is required for the all the alternatives, especially for Alternative
1L : o S

“Financial evaluatron shows that only allernative I A, whlch costs mlnlmum among, thc _
alternatives, is fi nancra]ly feasible. - Other altematrves requlrcd substanllal risc in
' seweragc rates of sub51d1es from the mumelpahty or thc govcrnmcnt

From the above evalualron thc study fcam concludes that Altemairvc I-A is teasnblc for

'. ‘the Puno city, cspccrally from the ﬁnancral pomt ot v1ew Altcrnalwe TA is lurthcr o

analyzed for optimum pcrformancc An appropnate pl'ln 1S proposed in seclion 2 4

- Advantages and disadvarrtages of aIternatlv_e _p_lans are's‘ummanzed in Taﬁble V.2.48. -
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Table V.2.48 ~Advantages and dlsadvant‘lgcs for alter native plans

smmundmg area for lmmsm N
dcvelopmenl)
- water reuse for landscapmg/wel-

land restoration and_enhanccment -

Alternative Advanlagcs Dlsadvanlages
. hlgh flexibility for dﬂngmg load - _low comi)’zilii)ility with laiid uéi: -.
-lowO & M cost : p!mis | ' | .
- lo_w skill requirement - “ - high tand i‘equiremeni
- low vulnerability for power failure - pd;siliilily for lake qoilrtqmin.alliou’ ;
. I -low cu.ristr'ucliun cosf (i'or I-A) —(-m-ediur.n nutrieiil .rcn.l-(_wa-l D
LA . ' cfﬁciency).'. S s
- possibilily for drinking \&’atcij'sourcé
contaminalmn (fur {) o
- eyesore for tourisls aiid remdenls
- mammum con(amlnant reduclion to - suscepilblc for d:sastcrs (power - _
I‘ ltlcaca lake failure elc ) (conlarmnam release to _.
- companbli:ly wnh land use plans o T’llcaca lake) _' _
(p0551ble use of Ihc surroundmg ' 7 - hjgh land requuemenl (oulsulc T
A area of the exlstmg hspmar o - lhe calchmenl area of lhe mtenor
IR LIS slablllzatlon Co ‘ bay ofPuno) = : -J 8
: fof !01irisri1_dc§'elepme1il)' ; : p0551b1 I1ly for ground water' RIE N
- water reuse for forgslalion conlammalmn :
- _miqr release - o
- cycsorgﬁ_ frori l(_)urisls:_ L _' S
- high contaminant removal - high construction cosl ,
- low land réciuil‘c'rﬁc_nls_ ‘ _ - h]gh skill rcqmrumenl for O & M e
- high cdmpaliixil_iiy with land use : suscepuble for | power fallurc |
plans{possible use of the exisling (reduction in treatment’
Bl Espinar slab:llzauon ]agoon and e[ﬁciency). o g
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2.4

2.4.1

PROPOSED PLANS

STRUCTURAL MEASURES

(1) On-site system

On-site wastewater lfcahncnt/disposél is important, not only for small rural
communities, bul also for urban/scmi-urban houscholds which arc not scrved by the
public scwcragc syslcm Thc study of on-sitc treatment/disposal was underiaken to
offer alternatives [rom the vwwpomls of low-cosl sanitation and technical aspects,
corrcs[)ondmg io the dlftcrcnccs among the locations such as a cluster of houscholds,
aparlmcms and mdlwdual houscholds The study also looked into technical optlons as

an intermediate countcrmcasurc for thosc unscwered households situated in the

- ll’ﬂllS]UOﬂal arcas for on-site trcatmcnt

‘As on-site wasthater lréal-nl'cm/disposal, Pit Latrine, by standard design for sanitary

.loilél will bc adoptéd Studge will be collected by Small Pit Emplying Machine.

- _Collccted sludgc will be tr‘msfcrred by dump truck and will be disposcd to the forest

arca.

a) Proposed on-site wastewater treatment/disposal system

'O PitCapacity: 0.7 WX07LX15H=074m3
o Sludgc Collcction:  Every 3 ycars -
S s _Ins_tallat:on: - Each house
-~ O Capacity: o 500 Lfunit - : :
Q Pcrformanéé © 4.2 pitsfday X 250days/ycar = 1,050 pits/ycar |
(W Economlc Llfc - ,4 years '
; ILuskifQLSludgs;_TLan&fcr |

. B Loading Capacﬂy 2 ton

0 Economlc Life : - Sycars |

B Reqmred number of small p1t cmptymg machmc and trucks are shown in Table V.2.49.
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b) Sludge collection cost for on-site system

Total operation cost for sludge collection is calculated as shown in Table V.2.50.
Average cost per collection is 78 soles.  Since the above cost calculation does not -
inctude administration cost and interests on capital cost, actual tariff may be sct slightly

higher.
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(2) Off-site system

General layout of proposcd suvcragc system in Puno Clly is shown in I*lgme V.2.18.

1. Wa_steWatér'cql'lectibn éys_tem .

a) .Sani.'tar)'r seWci' syStenlz- A o Separate system
' b) Plpmg Matenals -
Drimelcr ot 150 mm: oS . RC (safviCc Vapxlﬁcclion) _ |
Dlamcter of 150 to 400mm S PVC PO

Dnmeter of more than 450 mm: RC

o c) Wastewatcr co]lcctmn fac;lmes
: Thc sewer and a pump stahon WhICh wnll bc lmplcmcntcd in fulure plan are as follows.

B '1) Scwcr e : C :
- .Sewer plpes havc a]rcady becn mslallcd by EMSAPUNO Although a large pari
:p of the sludy area 1s already scwercd addmonal plpes ‘shall be installed in future to
..'covcr lhc fon- served populatlon Table V2 52 shows ihc breakdown of pipes by
j_sevcral catcgoncs mmcly arcas, exlslmg scwcm and iulurc plau In l‘uiurc plan,
: ncw mslallat[on lenglh and rcplaccmcm length are labulated by plnscs '

| '2) Pump Slallon o

_ Table V 2 51 Summary of Pump Station Plan
- Name "~ | Specification © :
" E.B. EL PUERTO | Submersible pump, 5.25 l/s 8.6m, 1.2kW, 1 sct(+1)
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Table V.2.52

Summary of Sewer Plan

| Existing ™ " Future Plan :

' : - 2008 2015 2025 : Total
Area no- f(\i:g Lt(:glg)lh Length| Service |Length Service |Length Service | Total Length

(m) [Ratio'?] (m) |Ratio'?{ (m) [Ratio? :
(). 155.0] 29,081] 4,691} 100.0% 100.0%| | 100.09%]| 4,691 33,772
@ 57.0] 11,252 100.0% 100.0% 100.0%| . 0] 11,252
&) 87.0| 13,800 . 100.0% 100.0% 100.0% 0] 13,800
@ 123.7] 23,856]10,857| 100.0% 100.0%) -~ 100.0%} 10,857 34,713
® 69.6] - 8,850 27.2%} 14,039 70.3% 70.3%F 14,039] 22,889
® 120.7| 14,536 47.5%} 5,335}  65.0% 65.0%} - 5,335] 19,871
@ 44.6| 7,710 7,848| 100.0%] | 100.0%] - | 100.0%] - 7,848] 15,557
g | 273 - L6713 - - 47.9%) 6,380 87.7%| - 87.7%] - 6,380 14,053
@ - 4201 3,634 | 21.5% |- 21.5%] 10,383 83.1%{ 10,383] 14,017
@ - j116.9] 21,243} . 19.8%] - - 19.8%) 55,624] 71.8%| 55,624 76,867
a 274 1,040 - 3.8%]12,240] . 48.1%| - 48.1%| 12,240 13,280
@ 2591 . 3,505 25.9%] 5,968] -70.0%| 70.09%] . 5,968] @ 9414
@ ] oo . of . 0.0%| 2,870] 59.3%| - | 59.3%| 2870 2,870
Subtotal | 897| 146,179}23,396] 146,832] - “le6,007] 136,234 282,413
Replacement]| = - -l 1,827 - 1o 1,827 1,827
Total 897 146 179]25 223 46,832 66,007 -] 138,062] 284,241

© 1) Existing : Service area,

+2) Service Ratio : Area ratio _

2. Waétevyater trea_tmépi plant

- Allernativc I-Ais further evaluated for its nutrient remoﬁal lo propose optimum plan.

a) Mass balance 01‘ thc waslewater lreatmcnt planl

| Thc mass balancc of lhc lrca!mcnt planl (A]tcrnallvc IA) is csllmatcd for organlc
maller (BODS) suspcndcd solids (SS), nitrogen (T -N) and phosphorus (’I‘-P) For the
performancc of the facullatlvc lagoons the fo]lowmg fi gurcs are used. ' '

Table V.2.53 Pollutants remoyal_by _facultativ_e lagoons by various standards

BOD - TN T-P
Source . . Removal (%) Removal (%) Removal (%)
ASCE/WEF (1998) | o L 40 -90 % < 40%
* IMOC, Japan (1993) . 70% - o
Mara and Pearson (1998) 7080 %] 479" L <45%
Proposed value'? 0% 45 % 40 %

*1 water temperature =

10°C,pli=82 . " -

*2 values used for the mass balance calculatioas

Cvinz



The resulls are shown in Table V.2.54, 2.55, 2.56 and 2.57. “The serious accumulation
of solids is expeeted in the first facultative lagoon afler the installation of acrated
- lagoons as subslamn] atount of suspcnded solids flows mlo lhc ]'1goon Accumulalcd ;
; solids should be removed to mamlam trealmcnl capacnly of . facullau\fe lagoons.
Phosphorus is lurlhcr rcmovcd by coagulant *1dd|uon from ycar 2010 The largel
cfﬂucnt concenlrallon of T—P is less lhan 3 mg/l ' '

b) I’ossible improvcment foi}Allei‘nativc I-A :

o 'Scdlmentatlon lagoons :

As requlred removal of accumulatcd SO]ldS from lhc faculialwe lagoons is qunc dlftlcull

. 1wh1!e conlmuous opemtlon is reqmred mstallanon of sedlmenlallon hgoons is

o proposed 'I‘wo lagoons arc 1o be conslrucled at Phasc 2, wh1ch opera{c altematwcly

;. “asa sedlmentallon 11goon and a sludge pond Anolher lagoon is conslrucled al the

- start of Phasc 3. AL year 2025 cach sed;mentatlon l'igoon has 12- hour relentlon tlmc

: _;:alld 2 lagoons operalc sunultaneously whllc one' is used as a sludgc pond ;
g ,;Ac.cumulaled sludgc in the aeralcd lagoons will be pumped 1o the scdlmenlatlon pond

' while it is used as a sludgc pond Suspendcd solld and sludge gcneratxon pro]ecllon is’ -

: _ 'ishown in Table V2 55.

Inlets for l‘aeul!atlve Iagoons _ ) -
Inlets for the ﬁcullalwc lagoons are modificd as shown in I*tgure V2 20b to maximize o
the average rclcntlon tlme ol thc tagoons. '

' Oullct facility for the second facultative lagoons -

rAl present, a large amount algac is observcd in the efﬂuent of l"xculla(we lagoons In

‘_"ordcr lo minimize the rcleose of algae mto ihc cfﬂuenl ou{lel slruclure such as I'tgure' -
; V2 19istobe mstalled : ' '

B ol pord N

Nt o scale

' Blgure V.2.19 Proposed outlet weir structure

* Source: Mara and Pcar:on 1998
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- Alternative for construcied wefland ,
Use of the cxnslmg natural wétland for the lrcﬂmcnt ol ['lcullallve hgoon is cva!uated
Recommcnded minimum pretreatmem levels to natural wetland discharge are shown in
Table V.2.58. Those levels ar¢ much lower than the cxpecled nulnent level of the
facultative hgoon efflucnt. At leasl solid removal facilities such as rock filters are
required before dlscharge to the natural wetland as large amount of algac is expeceled in
the facultative lagoon cffiuent. This option is not included in the proposed plan since
further study of totora culture and carelul cxamination of ﬂow in the wetland are

¥

rcqulred for the usc of nalural wctland

" Table V. 2 58 Recommended mmlmum wastewater pretreatment levels
prlor to natural wetland dlseharge

: Constituent " Suggested Pretreatment Level -~ Potential Harmful Effect

BODs S " Mlnimum of secondary (20—30 mglL) Oxygen deplstion; odor; mos-
_ BEPERE TR AN - quito production
TSS T U S _Mnnlmum of seoor_adary (30-50 mgIL), Oxygen depletion; smothenng
SR e T miineral gfids should be reduced of plant roots and elimina-
. o L o< 1D mglL . : -+ tion of woody plant species
NH-N S .. Nitrification is htghly' deslrab'e' maxl- Oxygen dapletron un-ionized
L o 0 mumofsSmgit : ... ammonia toxicity .
Total N B Less than 20 mglL S “ *~ Eutrophlcation; selection of fast-
S S growing species
" Total P e Less than 1 0 mgIL S Eulrophication; selection of fast-
Lo ' i i growing species -
ws - .. - Sie specmc dependent on avallab!e - Toxic to upadapted plant and
. - natural wetland typa "~~~ A animal species
Metals and other toxins Below chronic toxicity levels - Accumutation to toxic concen-

trations; food chain biomag-
nification for a few
- .- constitugnts

+ Source: .K.adleca:nci Kn.ighl‘ 1§95
'Treated watel 1mganon for the inner bay area : 'f S
“The relatwely large amounl of Nitrogen (T-N) will be dlscharged o Ihe inner bay
. Further Nitrogen removal is difticult with the proposed trealment system Blologlcal
_ Nllrogen rcmoval is possnble w;th lhe lrealment systcm llke A]lernalwc 1L, Nltrogen
level may decrcase when trcaled water is used for agrlcullural and forcsl irrigation.
Trcatcd wa(cr reusc for the out31dc of ealchmenl arca reqmrcd a largc capml investment,
.such as Alternatlvc Il 1mgallon for the i lnncr Puno bay can be consu!ered
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¢) Proposed wastewater treatment plant
Schematic of the proposed wastewater freatment plant is shown in Figure V.2.20a.

Layout for the proposed wastewater treatment plant is shown in Figi;fe V.2.20b.
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. Figure V220b ~ Proposed wastewater ﬁéa_tmeht plant layout
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d) Specifications for wastewater treatment facilities

Specifications for major wastewater treatment facititics are as follows:

Table V.2.59 Spccifications of proposed wastewater trreatment plant

Facilities

Specifications

. 1.Pump Station

- EB Puno

Submersible Pump, 200 Us, 8.6 m, 30 kW, 2 sets(+1)

3 basins .

2. Aerated Lagoon

~ Type Rectangular Type
" Dimension 64.0mWx800mLx40mD
~ Aeration Power Level 22.35 kW (4 per Basin)
Retention Time 2.43 days
3. Existing Primary Lagoon |1 basins
- Typc S Facultative lagoon
 Area 134ha |
Depth Average 1.5m
" Volume _ 204,600 m3
4. Existing Secondary Lagoon |1 basins

Type Facultative lagoon
Area 7.9 ha
" Depth Average 1.5m
Volume . 118,350 m3
“* 5. Constructed Wetland 34 basins

- Type ~ ISub-surface flow
Dimension 230mWx203.0mL
- Depth Average 0.2-05m
_ 6. Sedimentation ponds . |3 basins .- 7
- Type : Rectangular Type ,
~ Dimension (63.0mWx63.0mLx40mD
B Reténlion Time

2 days in year 2025
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2.4.2 NON-STRUCTURAL MEASURES‘ Lo

(1) lnstnutional and operalive capacuy slrengthening of EMSAPUNO

lhc on- gomg “Program M[O” oi EMSAPUNO schcdulcd to complcle in year 2001
shall be turther extended towards the [ulurc to effectively implement thc proposcd
Master Plan.  In 1ddmon to the above program, staft trammb program shall be

_established 10 provide the’ ¢xisting and future staff to upgradc their knowledge and skllls
for organ|7'1t10n management opcration & maintenance of the fac;hlles

Training program' may incltjdc: "
- on the jOb trammg at vanous fac1llllcs by expcncnccd pcrsonnc! of
EMSAPUNO or other orgamzallons T B
. tralmng at other water companies, such as SEDAPAL for fam;han?mg wnh ncw
managemcnt practlccs and !cchnologles R ‘
' chuir_cmcnt (_)f operalion and mainlenangc slaff wi_]l be -disc'uss_cd in Section 2.7
(2)vSanitatlon promoﬂon s I E I o G e
In ordcr to achlcvc nnprovcmcnt ot publlc health sam{atlon promol:on among lhe

- residents of _Puno Cily is essential. Possxblc stralcglcs of samlallon promollon arc as
follows: '

- Community management:  Community members played a key role in

: managing the pfojcct.

- Involvcmcnl of women: The active participation of women in cach stage of the

pl‘O_]CLl was cnsurcd
- latrine consi(ucllon: ~ Houschold latrines were constructed ‘by family or
- community personnel. ' - S

- Commumty contrlbullon lowards 1nvcstment cosls. . [hls lacﬂilalcd local
owncrshlp of thc program allhough the program may nced slale SubSldlCS .

- Hyglene and sanitation cducatlon and lralmng Thls kcy aclivity ensurcd the
effective and suslained usc of serwccs Tralnmg malcnals such as I'tgure
- V.2.21, shall bc deveiopcd for teaa.hcrs and health workers.
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SE DEBE USAR SIEMPRE LA ' ' ”
LETRINA PARA HACER LAS EHSEﬂAR A omos AUSAR SE DEBE LAYAR LAS MANOS
| NECESIDADES Y LETAINA : DESPUES DE USAR LA LETRINA J :

Sl TIERE PUERTA. MANTGHEF\L’\ HO, BOTAR BASURA DENTHO lA MAN?ENER LIMP[A LA LETRINA

CEARRADA - LETRINA .. .c: i:.;; 150 77| 'Y SUALREDECOR - °- - . ]

I*‘igl'l__rt_'ve:V._Z.Zl ) Rules for correctly usmg a lairme Reglas para buen uso

oL de letrlnas
Source; \VIlQ(lg_Qs) ' e
(3) Control of sewérage System use

' rSewarage syslems are often damagcd through public mlsusc This resuits from a
publlc m;sconccpnon that a scweragc syslcm can be used 1o carry away any unwanlcd
objccl Adcquatc reguialions sclllng forlh propcr uses of thc system and public
oopcratlon are rcqmrcd 10 properly mamtam and conlro] ihc sewcrage systcm :

chulauons sltall prohlblt

dlscharge of bxploswc or ﬂammable substanccs mto lhc samtary scwcr
dlschargc of corroswe or abraswc waslcs :

roof dram connectlons to Ihc samtary sewer

} Approprlate rcgulatlons sha]l be adopted and cnforccd by Puno Provmmal Mumclpahty,
BMSAPUNO and commumtlcs '
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2.5

IMPLEMENTATION PLAN

Plase 1 (Year 1998 to 2008) - Priority Project

-1997
1998 - 2000
2000 - 2002
2004 - |

* Preparation of projecl

~ Detailed design 'md b;ddmg |

: Constructlon

Commcnccmcnt of opcratlon

Phase 2 (Ycar 2009 to 2015)

- 2008
2009

2010

: Preparatlon of pfojecl

Detailed design and blddmg

“Construction (Waslcwalcr lrcalmcnt plant)

22018 ]3

Commencement of operat;on S
Conslrucllon (Scwer pipe)

Phasc 3 (Year 2016 to 2025)

- 2015

2016
2016 - 2017

2018
- 2025

Prcparal:on-of projccl' .

| Detailed dcssgn and blddmg

i Constructlon (Wasiewaler treatment plant Pump statlon) o

Commencement of Operatlon '
Conslrucilon (Scwer plpc)

* Construction works according to the phas_cs_ are as followé

Facililies | Sewer Pipe Pump Station W_a\sleﬂva'ler‘I‘realmént Plant
. Year | 2000-2002 20002002 - |20002002 ..
Phase I | @150-900, L =25,223m | EB EL PUERTO [EBPuno .
o B S Aeraledl_agoonx?.
- ' Constructed Wetland X 34
Phase2 | ¢#150-300,L=46832m |~~~ |<2009> L
. o ST B ScdlmcntatmnPondsxz :
Phase3 | ¢#150-300, L = 66,007m | <2017> - | <2016-2017> - '
' -+~ | EBELPUERTO | EB Puno (Pump equlpmenl
{Pump equipment renewal) _
- ___'e“e‘-"‘.*‘) Acrated LagoonXI _
© | Sedimentation PondX 1 -
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2.6 COSTESTIMATE

Construction cost for the proposed project is estimated following the same procedure

- explained in scction 2.3.3.

Table V.2.60  Construction cost for proposed project -
Unit: Thousand S/.

_ _ Phase 1 (1998-2008) | Phase 2 (2009-2015) | Phase 3 (2016.2025)
(1) Construction Cost - 23,431 11,172 18,950
(2) Procurement of Maintenance Equipment '_ ' 24 1121 - 0 189
(3) Engineering Cost , : . - |
_ © 1) Detailed Design oo 408 - 670 1,137
\ _ [ 2) Construction Supervision . | 937 447 158
_ S Sub-Totall -~ | 23430 - | L7 - 1,895
~ |(4) Commion Expenses . o _ _ '
1) Generalf/Administration Expenses 2000 2000 . | 7 200
2) Land Acquisition =~ ... . R B 1 o0
1 SubTotal] . - | . 2000 Coa0] 200
|9 Contingeacy C ﬁ 3,901 1,860 . 3,155
“deesr 18 | - 5,354 2567 . ¢ 4,354
Total | " 35,494 |oame28] | 2873
- - " ' ' GrandTotal | 81,265

2.7 ORGANIZATION FOR OPERATION AND MAINTENANCE

271 GENERAL

The appropriate operaiion'and mﬁinténanée (O & M) of the sewerage facilities is vital
not only 1o maintain the pcrtonmncc of the system, bul also to prolong its service life.
~The minimum rcqmrcmcnts to attain S‘]l]SfﬁC(O[Y levels of O & M practice ar¢ described
'.‘and Ihc furthcr dcvclopmcnt of O & M activities will be subjcc{ 1o lhc progress of
' 'human rcsource dcvclopmcnl in lhlS pamcular 1" cld '
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