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Scheme 5 Seheme 1 _
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#5102

*PECOHOMIC ANALYSISw® Casel .
CINPUT DATAY . . :
Year - - cost benefit net cash Flow
1 923 e -923 ;
2 332 1] -2953%
3 3080 0 ©~2080
4 4532 0 -4332
s 4538 i) -4538
& 3994 a -3996 .
? 2098 816 ~1478
8 - 2105 773 ~§332
9 . 2424 ¥83 T o-1441
T 10 2118 1251 ~847 -
-3 226%- 1556 =703 -
12 2353 ST =483
13 2548 ’ - 2250 .. =318
14 2013 2678 : 885
13 1439 -1 1% 1674
14 1455 3550 2194
17 1538 - - 4333 <1k
i8 1348 5045 3597
19 1357 8003 2846
- 20 1379 7044 3645
Y 1404 8222 4818
22 3a1- 8222 78814
1 1 H -1
r T ¥ :
30 341 8222 198}
Total - 57374 . 2BT1B6T 239293
Cosak = 0 % Benefit = 0 %
*xPiscounted at tha rate of 13 %
Year = cast - benefit net cash flou
1 723 0 . =523
2 2244,9 1) L=R246,:9
3 - 2412,69 0 ~2412,07
4 3140.9 .0 -1140.9
-3 2183,24 1] ~2783.,24 .
& 2168.87 0 T -2148.87
7 1005,7% . 293.876 =70%.911
] 974,753 228,572 -566.181
? s11.812 369,765 ~547.046
10 703,05 . 14,439 ~283.611
11 666,054 458,379 -207.485
12 665,561 -487.505 -378.056
13 . 592.453 519.088 - =73.3644
14 410,983 ©.5945,.753 135.769
i5 259,974 562,444 302.453
16 232,801 583.601" ©350.8
17 I Y E YLt s16. 16 ) 378.595
18 1714298 834,229 C 482,931
19 1504372 £65,206 - 514,834
20 133.23 490,743 535,532
21 121,842 © 713,524 © 591,682
22 - 26,1883 - 431,437 © 605,249
H 4 . 1 H
. Sge 1 t
50 854891 20.4126 19.7578
Total . 21037.7 ©Uy328.4 <781%.25

*sCOST-BENEFIT RATIONX
BIC srrinens . 6?9322

PSNET PRESENT VALUExx
HPY e -7819.25

A INTERNAL RATE OF RETURNwx
IRR= 9,50452 % -



#5103

. : Case 2
3 ECONOMIC AMALYSIS=n ;
(INPUT DATA) = .
Year cost - benefit net cash flow
1006 0 -1004
2 28046 0 ~2804
3 3347 0 -3347
4 4798 0 -478 .
5 4804 0 ~4804
4 4252 0o -4282 -
7 2438 71 -1647
8 2452 974 -1478
& 2245 1567 -1078
g " 2002 1454 -54g
11 2125 1743 -382
12 2391 2048 =323
13 2401 : 2380 =21
14 1947 82t 4
15 1304 245 1961
14 1317 3749 2843
17 1373 4474 3101
18 1152 5195 3994
19 1217 4073 4854
20 1238 121 5863
24 1240 8223 4945
22 341 8225 78384
H 1 H 3
t H 1 t
S0 341 §225 7884
Total 57721 250016 232295
Cost = 0 % . Benefit = 0 %
ljscounted at the rateé of 13 %
Year éost - benefit net cash flow
1 1005, g ~-10¢6
2 2483.1% 0 -2483.19
3 2621.1%9 0 -2621.19
a 3325.25 0 ~3315.29
5 944,38 9 =2744.38
& 2313.24 o -2313.24
7 1171.02 370,226 ~810.891
B 1842,25 414,662 ~£2a,24
9 . 844,479 438,979 ~405.:5
in 866,435 484.015 ~192.421
1t 624 - 513447 ~112,533
12 623.328 537.423 ~84,2053
13 . 553,925 549,08 ~4,84485
14 377.092 575.948 .0 198.856
15 . 235.602 - 58%.909 ‘334.307
16 210.57% 40N1.187% . 370613
17 1940274 433,052 438,78
13 150.134 650,507 ~500.374 -
19 © 134,859 - 672.963 539.103
20 121.493 . 498,314 574,91
21 © 109,344 713.784 £04.439
22 - 24.1883 631.648 §05.479
H : 3 ] H
H t - [ t
S0 T .B5489%1 20,6202 19,7453
Total 21977 - 13T76.7 -8200.34

%xCOST-BEMEFIT RATIOxx
BAC oo 626848

NANET PRESENT VALLE=sx
NPY wroeont o= §200, 34

X INTERNAL RATE OF RE [URNax
1RR= 9.46531 %
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#5104

XRECONOMIC ANALYSIS*w fezed
UINPUT DATA) o .
Year coat - banefit net cash flouw
1 1493 0 ~14%3
2 3592 0 -3582
3 3848 - 0 -3848
4 44630 1] ~4430
5 5084 0 -5084
6 3858 g - ~5838
7 5497 0 -5457
8 4338 - i -4%356
9 2805 1220 ~1085
10 3122 2134 990
11 3148 2595 -353
12 532 2704 2373
13 537 3245 2708
14 an 3728 3257
15 481 4132 3451
16 450 4444 4194
17 457 5262 4805
i8 447 S84S5 5379
19 319 8567 6248
20 332 7824 7094
21 341 8225 834
1 ] 1 H
t t o
30 341 g225 7884
Total 53493 1296954 23847
Cost = Q % Banafit = 0 %
#xDiscounted at the rate of 13 %
Vear cost benefi net cash Flow
1 1693 0 ~1493
2 © 31469.91 0 (<3167.91
3 ©3013.55 0 . =3013.55
4 3208.32 o -3208.82
=] 3119.34 0 ~3119.33
& 3179.49 1] =3179.49
7 2440.31 0 <2440, 31
.8 " 2658,1 0 2033, 4
? 105%5.13 644,995 <468.133
10 - 10392.93 710.376 -329.95%
1L 927.364 764,857 -162.907
12 - 138.691 757,045 ) 518.37%
13 123.889 - 8,441 £24.752
14 96,1615 761:125 854,954
15 . 94,9054 746,556 £59.65
16 . ?1.9508 742.852 © &70,902
17 64,4438 744,953 679.889
18 58.4748 731,879 - $73.422
19 -35.3491 S 2t 104 | 492.33%
20 32.5572 728.223 693,666
21 29.5928 7113.784 484,192
] Cily B | 1
1 [ | ]
50 + 85499 20,8202 12,7653

Total - 2611_]_!.2 . 14856.3 ~11248

WnCOST-BEREFIT RATIOR=
h/C e S59153

#=NET PRESENT VALUEI*
NPV - e 1 {248

x# [NTERNAL RATE OF RETURNxx
IRR+ B.93269.%



: Case &
A ECONGHIC ANALYSIS*x
CINPUT DATA) .
Year cost benefit net cash flow

1 £83 0 -£33

2 2448 0 -24¢4

3 2903 0 -2903

4 . 3791 a =379

5 4034 0 ~4034
& . 3733 0 ~3733

7 2470 543 . -1922-

g 2323 699 ~1624

2 25560 951 1409

10 3107 1214 =1891

11 32 | 1519 ~£603

12 2928 181 o ~1097

13 2317 2190 -127

14 1449 2630 116t

1% 1327 3061 1734

15 1344 s 2250

17 1362 4293 2931

ig 1383 5645 3482

19 1402 5931 4529

20 1424 7044 3418
21 1452 8225 6173

22 :13 225 : 75834

t t 1 1
H t 1 !

50 381 8225 7884
Total 57489 287322 229833
Lozt = 0 % Penefit = ¢ %
¥xliscounted at the rate of 13 %

Year cost benefit net cash flow -

1 683 0 . -653

2 2180,52 0 -2180.53

a 2273, 47 0 -2273.47
.4 2627.35 0 -2627.35

5 2474,13 ] -2474.13

4 . 2026.12 0 =2026.12

7 1184.3% 243.215 -923,172

8 987.416 297.117 ~650.278

9 962,969 357.728 © 605,241

10 1034,27 404,783 =82%.495

it $19.703 447.48 ~472.225

12 763.323 - 477.337 -285.785

13 534,545 . 505.245 -22.2997

14 257.918 - 936,953 . 237.035

15 23%.758 553,051 213.293

15 214.873 574,647 359.754

1? 192,718 607:443 © 414,925

) 173,174 £34.229 441.0%2

19 §55.357 £57.228 501849

i) 139,839 670,763 550.924

21 . 126,008 713,784 587,276

22 25,1883 631.668 605,479

T 3 H L]
1 . t B ]

S0 854851 20.6202 _ 19.7653
Total 20418 13053 -7362.92

WxCOST-BENEFIT RATIOWX
BIC inteereiine L E319355

*xNET PRESEMT VALUE*x
NPY oo =7352,92

wxINTERNAL RATE OF RETURNxx
IRR= 9,55075 %

>
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#.5.10.6

PXECONDIHC ANALYSFS¥x Eose $
CINPUT DATAY : s
Year cost benefit net cash Flov

1 872 -0 ~872

(4 2400 1] =2400

3 542 0 -2942

4 4394 - o - . +4394

S 4400 g -4400

é 3859 a : ~385%

7 1811 : 302 : -1309

8 1826 &61 -1163

¢ 24723 720 -1553

10 2153 . 1184 . : L A

11 2279 1451 -818

12 2606 - 1189 =217

13 2623 2145 . - ©+498

14 2503 2602 99
. 15 1510 3061 1551
16 1528 35%5 067

17 - 1627 4258 2631

18 . 1408 ~ ~ . 5000 3392 .

19 . 1430 5231 4501

20 1454 6993 5544
-21 1479 8225 &£146

22 Co34 8225 7884

1 H H ]
H H 1 :

50 341 8225 7BB4
FTotal 57466 286877 229411
Cost = 0 % Beaefit = 0 %
¥*Jiscounted at the rate of 13 %

Year cost ¢ benefit net cash flou

) 872 1] -872

2 2123.87 0 -2123.8%

3 2304.02 0 -2304.02

4 M45.26 1] -3045.26

5 2693.6 o -26593.6

3 2094.51 0 ~2094.51

? 849 .857 241.12 -628,737

g 726.161 280,965 -495.196

4 -9%),242 344,067 ~S24.,174

10 716,701 374.13% =322.565

11 &71.347 430.394 -240.973

12 £79.378 446,389 -212.9%

13 605,142 ) 499.478 ~105.¢843

14 511.024 531.235 20.2123

15 272.822 553,051 280,229

15 2£4.313 574,807 330.494

17 - 230.214 £02.491 - 3Ir2. 217

19 176.207 . 426.0% 449,763

19 158.462 457.228 498,764

29 142,585 686,252 543.667

21 128,351 - 7130784 583.433

22 26.10683 £31.6468 6G5.479

] H . E . . !
! L : i, . i t

50 654891 20.6202 19.7693

Total 20472.3 : 12935.5 - ~7336.76

“¥COST-BENEFIT RATIO¥X
B/C sremrerie 431955

**NET PRESENT VALUEx®®
RPY oo - 7536, 26

X [NTERNAL SATE CF RETURNex
IRR= 9.54724 %.
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#6.2. 1 Summary of Construction Cost

(76.5%) (25.5%)

Sheme 1 N Stheme 2
0. F. T. D. £, T
Séwer o : .
P 7568 2,262 9,810 9,900 22,64 11,364
S. 11,932 1,358 13,290 10,600 1,336 11,736
1.19,500 3,600 23,100 19,500 3,600 23,100
.Pumping' . '
P. 100V 1255 225 1,035 1,318 1,353
5, 254 347 601 220 285 . SD&
T 1255 1.602 285 1,255 1,602 2,857
Treatmant _
P. 3.646 2356 6,002 3,646 235 6,002
s. o911 589 1,590 911 SB9 1,500
T. b557 2,945 7502 4,557 2,945 2,502 -
Farm. Plant | _
99 297 39 99 297 396
T. 939 29 395 99 297 396
D/D o , _ ,
P. 554 369 923 604 402 1,006
S. 462 307 69 412 275 687
1.1.016 676 1,692 L6 ~ 677 1,693
Supervision L _ _
P. 2,463 1,228 3691 2,776 1247 6,023
S. 2,617 46t 3,07 2,307  KL9 2,947
T.5080 1,689 6,769 5083 1,787 6770
Grand Total -~ - -
P, 15331 7,047 23,078 17,260  7.884 25,144
s. 16,376 3,062 19,238 14,250 - 2,924 17,174
T. 31,507 10,809 42,316 31,510 10,808 42,318

(100.0%) (75.5%) (25.5%) (100.0%)

( LE.1,000)

Scheme 3
D. F. T.

19,500 6,600 23,100

1,255 1,602 2.857
4557 2,945 7,502
99 297 396
.'i,016l 677 1,693
5,081 15_',659'.' 1'5,7.70

31,508 10,810 42,318

©(74.5%) (25.5%) (100.0%)

fRlemerks

pP. ; precedent, stage
T. ; total

i

¢ D. ! domestic Co'mpo'nent £, f'm"ei'gn' companent

S, 3 sequent stage



£6.2 2 Maintenance ant Operating Cost

Scheme 1 Scheme 2
D. F T 0. K T.

Sewer .

. W0 a3 W 34

s. 120 288 408 125 300 625

T. 13D N2 462 - 135 324 459
Pumping .

P. gy - 87 109 - 109

5. LU0 - MDY D9 - 1,409

T 1,488 . 1488 1578 - 1,578
Treatment

P 53 6 6% 79 8 87

S. 1,016 98 tiik 1,063 104 1,167

T. 1,07 104 1,183 1,142 12 1,254
Famr, Plant ' ' '

e, 75 Mot 539 15 ek 539

S. 308 ' 1,376 1,684 308 12 1,684

T 383 . 1.8W0 2223 383 1840 2,223
Grand Total

P 23 Wwh 1?9 72 W6 769

S. 2845 1,762 4,607 2,965 1,780 4,745

T. 3,080 2,256 5336 3,238 2,276 5514

Remarks 1 D. ddihesbic tompbnent

P. ; precedemt, stage

T.;

totsl

R Lk L E o

Scheme 3 _
b, F T.
130 312 w2
1,292 - 1,792
1,297, 126 1,423
383 1,840 2,223
5,602 2,278 S,Bén

F. : foreign component

S. ; sequrnt stage
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- Scheme 3
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6.0 -
50 ‘J ‘
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.0 -
Construction Cost
3.0
20 7
1.6 1
05
: L " L3 — L) : g - ¥
1st year 5 '_ 10 1% 20

(6.2 2 Dishursment Schedule of the ijé.ct Cost
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#6.2.3 Comparatwe Reiation m between the annual aueraqe budqet
and the prciect. cost at the peak \jear . '

: Scheme 1 Scheme_ 2 ; Scheme 3 -
‘For condition : _ : A R
® Tk BT S 5?..3%
® 978 T T 123.9
© 15.2 16.2 18.9

@ = us3* 150.3 * 179.0

* ;. the figure in the case maximum exceeded.

Comparative Relation

ﬁaz4

of. Tab'l'e 5 -3 at the domestic 'coméqnént:base
( Scheme 1 Scheme 2 _Scheme 3 .
For condition of | _ : .
2y 25.0%  27.8% S 35.0%
YO RE 58.7 652 S 92.7
(o) 90 16.1 128
S C) I A 623 - 850

ok : the figure in the case maximum exceeded
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#6.2.5 FAOEGROEE

B/C NPV FIRR
> L - 0.63 (-) 7819 950
Moz om 063 (=) 8200 9.47
%3 % 0.57 (=)11,248 893

+LELOODOD - _ .
OCC13%HIDB 2w g wl vl

$i6. 2.0 HAT BT B OSCEEE - RGBS T, FE R R TR,

B/C - FIRR
A - 0.23 0.59
€4 2 0.25 .25

D R DN L
Fasart U, EROETRTNESFUATER) 5EME(H)1 5% § TORILH
MEBEALT, FAXBELE, BRN1E626DL R THD,
IRETAORGIEELESTAS, Ao v 2t ¥ 42 AL CHARET 1 RLE 2
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#5626 Concluded Keu-lndiqes
of the Sonsitivity Analysis

As for B/C Scheme 1 Scheme 2 ~ _Scheme 2
Cost(+)10% Benefit()d  0.57 (0.21) 0.57 (0.23) . 052
" 8 " ()I0%  0.6% 0.29) 0.69 (0.28) 0.63
Yoenes " 0 0.70) (0:25) 0.70 {0.28) - 0.63
" 1] " ) 0.57 (0.21) 0.56 (0.23) 0.51
CheN0% Y (0% D51 (0.19) 0.51 (3.21) L 0.47
nos% " a  0.740.27) 0. 76 (0.30) 0.67
As for FIRR
Cost(+)10% Benefit(x) 8 8.8% { -0.08) 8.81 (0.60) 8.31
" g " (MIo% 10.8( 1.25) 0.4 1.91) 9.57
YeNoE " 0 1025( 152 18.22( 1.98) 9.64
" g " (-)10%  8.77 ( -0.15) 8.74 ( 0.53 ) 8.25
©eNok " (910%  8.13(-082)  8.I0(-013) 765
*)ISK " 0 10.67( 1.71) 10,66 ( 2.37) 10,03

RCMARKS : Figures in ( ) are the indices at the precedent

stage of the construction
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Concluded Key-Indices

As for B/C

Schérrie 1

Cosy( -)10% Beaefit(s) 0 0.66

" 0 (0% 0.53
"k " 0 054
R 1 TN 0953
"o " () 10% 0.48
N G5 115 S D 0.6

As for EIRR

Cost(-}10% Benefit() @  9.58
n .
RO 0 8.05
Yoo " {:)10% 7.93
o " (0% 2,23
nnyg 0 - 10.02

0 "OHW% 7298

of the Sensitivity Analysis

Scheme 2

D65
0.53
0.53

0.64
0.48
0.68

9.52
2.95
8.02
9.45
7.25
9.52

Scheme 3
0.61 '
0.50
D.50
0.6
0.45
0.69

9.45
8.08
8.14
9.39
748
9.84
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( Job Category ) ( Classification ) (No. af Persons )

General Manoge-
ment & Admini-
stration :

Enginegering
Division

Planning -
Section

Design
Section

Architectonic
Section '

Equipment
Section

Maintenance
8 Operstion
Division

T_Fe’atmént
Plant

Buality
Controt
Seiétion

Conservation
Section

Services
Section

© i 41 Personne} Placement and Duties

- Manager
Assist. Manager
Division Chiaf

Sei:tinh Head
Technician

Section Head
Desiagner
Draftman

Section Head

Architect
Technician

Section Head
Assist. Enginger
Technician

NDivision Chief

Section Head

" Technician:

Worker

| Sec_tioh Head

Techanician

section Head
Ffechnician

Section Head

Assist, Accountant
Clark

]

( Duties) |

-Couerégé for all functiom

of the Dept. in charging
final responsibility

* Assist Manages for the

getails of the Dept.'s
activities

Coverage for physicsl
development of planning
& construction

Coverage for planning
with examination for
application/construction
of sewer fatilities

Coverage for design with
examination of equipment
& materials

Coverage far civil
engineering with exami-
naltion & inspection of
technical aspect

Coverage for equip-
ment including
electoritc concerned

Coverage for maintenance
% operation

Coversage for maintenance
& operation of teeatment
plant with continuous
data/information collection

Coverage for continuous
collection, investigatioon
and analysis of sewer &

water in treatment plant

Coverage for maintaining
sewer sySlem with collec-
tion of damage/vio-
lation data

Coverage for accounting
sewer-meter with publicity
activities on sewer system



Administration
Division

Accountants
- Section

Secretariate
Section

Division Chief

Section Head
Sudget, Officer
Assist. Accauatank

~ ‘Section Head

Personnel Officer

_Legal Officer .

6--23

s —

—

Coverage for sdministrative
& secretariat works

Coverage for budget/
tinance/settlement of
accounting, with super-
vision of charge collection’

Caverage for documen= -~

tation/personnel placement/

. payment/welfare of the

Oepkt.



% 6.4.2

( 1) Allacetion of budget; by job and classification. -

{ Classified level ) ( Bés_ft: monthly salary ) ( No. of persons)
Manager R LE 170 T ‘
Assistant Manager 150 [

Division Chief ' | 130 3
Section Chie? - - Mo - w0
Officer (as level) 9% B U
Assistant Gt‘it‘icér (as tevel) 70 3
Worker - 0 12

Remarks : salary assumed referring to Appex. fable v-19.

(2 Totsl p.a. budget, for the proposed " Head Office ™.

Pecsonnel Salary LE 47,640 ( LO%)
Management and Admini- C s
stration : LE 47,640 ( 40%)

 {including incentive-wage
- and/or fringe banefit)
Fixed Expensa o LE 23.820 (28%)
{lncluding rent/maintenance
of offices if any)

et et —— aia

p.a. total LE119,110  (100% )

~ Remarks ! structural composition is referred to Appex. Table
V-10and v - &40
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