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Table 3.2 EXISTING DIKE LENGTH
AND HEIGHT ALONG SAN MIGUEL RIVER
Distance Average Left Bank Right Bank
No. m Distance (m) Height Length Hezight Length |
o 100 - (m) (m) {m) (m)
| 00 400
2 500 550
3 400 400
4 100 400
5 $00 500 0.7 600 ]
6 500 650 0.7 650
| 7 200 350 1.2 350 24 350
5 600 400 1.6 400 2.4 400
9 400 500 24 500
1] 400 400 28 400
1 400 400 24 400
12 900 650 23 630
13 600 730 : 3.0 750
i4 S00 550 2.8 550 4.0 530
iS5 400 450 24 450 16 450
16 700 550 32 550 36 S50
17 500 £00 16 600 32 600
i8 400 450 2.3 450 1.2 __ 450
19 400 400 28 400
20 500 450
143 500 400
104 500 500
135 600 550
106 500 550
071 600 550 32 550
03 500 550 2.8 550
09 500 5090
110 700 600 2.0 600 28 600
111 800 750 24 750
112 600 700 32 700
| 113 500 530 1.6 550
14 500 500 2.6 500
115 400 450
16 500 450
17 700 600
i8 600 650
| 119 0D 750 1.2 750
120 500 700 24 700
121 700 -_600 24 600
122 700 700 28 7
123 700 100 :
124 &0 750 23 750 2.0 750
125 600 700 23 700 {2 700
126 600 600 24 600 24 H0¢
127 €00 600 28 600 i.2 600
128 300 450 1.6 450
129 700 500 1.2 500
130 800 750
131 600 700
132 500 550
133 500 300
Total 132,000 13,300 11,550
Ratio (%) 100 9.7 84

DIKE LENGTH AND HEIGHT ALONG PELOTA RIVER

Distance Average Left Bank Right Bank

No. m Distance (in) Height Length Height Length
1 0 500 - 1.50 S00

2 1,000 500 - 1.50 - 500

3 1,500 1,250 0.35 1,250 1.25 1,250

4 1,400 1,450 2400 1,450 2.00 1,450

5 1,200 1,300 400 1,300 3.00 1,200
Togal 5100 4,000 3700

T-10
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Table 3.3(1/2) ANNUAL MAXIMUM WATER LEVEL AND DISCHARGE

Station: Villerias

—

Period: May 1970-Deceivher 1978
Year Month Date Hmax Qmax | Ranking Remarks
. (m) (m’{s)
L . 9 |4 _].566 |8600 | 2 | . ..
Wi e T sae p s | 3
1972 e e s b} . Nodaa
1973 10 8 401 | 43000 s
1w | p .20 | s | 68500} IS _—
1975 2 M 6383 107912 b o
Tiere || LTV | bt inconplete
L2 T T TS P | Danaincomplete
1978 - - _Data inconplete
r_ Station: Moscoso
Period:Jansary 1964-Decenber 1981
Year Month Date Himax Qmax | Rarking Remarks
() (n’s)

______ ool - [ - -] PAaicemplete
1964 - b |- {petaincomplete
1965 9§l 31y anag 1] _ ; ]
1966| 8] 22 éds| aimioy 3|
wer| ol sl sas| mesel 8 |
1968| T o[ 24} T 4| T si8 70| 10 ) '

86| T ap Al T 8304 1982.008 b revised fiont 2784.88md/s

S0 ) M| X 1 X I D) D

e | TS| T | A Tsasel sy T
ioza| | || yams| e T T
vors| e | sas] Temee) T2 T T
1974 9 8 326 21832 15 T
1o7s| of .2 el 70981 o | L
1976 eS| | s T )T

“ie7i| TTTe| a6l TTdAsel Taeswsl v T

ERNNTY: I | 1 N N V] Y I T

______ T7C] IO L) IO O] NORLE DO I ’
1980 - - - - Data incomplete

| Station: El Delirio/La Canoa

Period: January 1963-April 1981
Year Monlh- Dale 1Inax Qmax | Rarking Remarks
(m) (ms)
el n 90 | 452 | @360 | LU [ OTPUPPPUR
el T T | 32 | B0 L2 f e

T1965 - - . - Da_ta_imonlpltl_i:"_ )

o dsesp 6 | 22 ] A58 ._!3,7,-9‘?,_ LA e
wel -V b e Dataincomplete

i963-197d | - S L T e Nodata

Taem| e |16} 476 plog3t } 6 ) -
9187w | a8 | 549 | 11500 L3N _

Thoi9] 10 9 | 5521 18941 3
————— 1930) - L - - - I)alamcomp!ele
Remark:  Until 1967 m«:asurcd at £ Dielinio amd afler 1977 measvred at Lz Canca

T - 11



Table 3.3(2/2) ANNUAL MAXIMUM WATER LEVEL AND DISCHARGE

Station: Vado Marin

Period; May 1959-March 1984

Year Date Himax Qmax | Rarking Remarks
Month ) 3
() (n'/s)
1959 0 1 20 | 216 SIS L
1960 | - - e b s (Daatncomplere
1961 10 AU SO O O -2 R L A e
1962 | g | 7 259 156.0 it
1963 o1 § 322 | 2481 =T I
961 | "9 | 4 _.%s56 | B4 NS
1965 | 10 [ 1y 274 | 2ig9 | R | T
1966 7 | 15 | 281 | 2898 | 3 | - L
96T a0 | M 2t [ %66 | I8 | )
1968 | 2 ..26 | 24 | 1550 A2 -
19269 | 3 _ 1. 6 |38 | 2960 4 2 | o
1570 10 S 3l 230.9 7
1971 S oz g s (o2
1972 ¢ 10 | 10 | 203 | 820 [ 19 o
BEN I 365 | 115 { 6 e
1974 | 9 |22 | 42 | 3029 ¢ U\
1975 | EA T 13 | 272 | 1358 Mo ]
de76 I e ) M 39 173867 |4 .
REZL A T TN SO T O E= N I 1) -
1978 9 22 2.62 1336 16 | )
1979 | 9. Is j268 | w37 | 13 - _
1980 6 25 114 2152 o i
{ Station: Las Conchas
Period: May 1970-April 1981
Year Month Date 1max Qmax | Rarking [Remarks
(m) {(mfs)
1970 8 4 280 | 274.00 4
1971 10 2 2.00 148.00 7
1972 10 20 269 | 20300 6
1973 10 24 410 | 287.00 3
1974 5 23 2.04 90.00 10
1975 - . - - - Dals incomplete
1976 10 10 2.72 111.33 9 i
1972 6 3 3.18 136.51 g
1978 9 20 375 | 389.56 1
1979 6 14 4.21 22240 5 tevlsed froin 659,.18ind/s
1930 6 23 4.90 1 30240 2 [revised froin 1471.22103/s
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Table 3.4

FLOW DURATION AT VILLERIAS

N-day Discharge

Year Dischargc(m“,’s)
Min. 355-day 275-day 185-day 95-day
1971 | B34 197 | 62 4.66 1490
1972 | 090 129 260 3.66 3.11
1973 136 | 153 206 727 | 2920
97 | a4 | 162 23 | 342 735
197 | Temy [ o7 159 390 2292
1976 061 163 | 230 431 898
1977 | 100 b 103 1l 265 5714
1978 | t03 ] 105 13 326 1361
1979 ) 108 .17 | 1S3 541 1935
1930 1.50 1.84 242 7.02 20.22
Average 1.10 1.42 201 4.56 15.04
q(mYskm’) | 0.00121 0.00156 0.00221 0.00501 0.01653
Nofes:

1) n-day discharge: The discharge which is available for n days in a year.

2) The values of 1979 and 1980 are estimated from the data at Moscoso point
by the ratio of catchmient arcas.

3) Catchment arca at villerias =910 km’

Non-Exceedance Probability of 355-Day Discharge at Villerias

Retum period Thomas plot Hazen plot
(years) {%0) X/ X0 Q(m3/s) Xi’X0 Q(m3/s)
L2000 05 | oas | oeex | 050 ] 069
100 L 048 | 067 053 074
50 2 - 053 0.73 058 - 0.80
20 5 - 060 083 | 064 0.89
1o 10 - 0.67 093 0.71 098
EE 20 o077 | 10 | 080 | LI0
2 S0 1.00 1.38 1.00 138
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Table 3.5

(Ferra3 1934 - 159%)

Hieh warer soriceidefm MSLY

Tear Mia | Day 1 _Trve Tede
IgT 1 2 18 135
133 1 12 130
13314 1 3 13 141
1321 2 [¥] 15 122
1324 2 23 17 138
1931 3 13 15 11
1334 3 29 16 1565
1991 4 12 16 i1
1934 L] Fi 15 145
15933 5 12 15 119
1924 b 6 15 163
1934 & 12 15 122
1954 & 2 15 133
19914 7 1 15 139
1994 1 23 15 142
1 -3 n 5 142
1994 8 21 15 132
(535 3 9 5 155
1934 9 21 3 t2%
13 10 7 4 363
1934 [ P 3 119
1331 1 5 3 165
1234 " 28 4 117
1" 11 23 23 117
1331 12 4 3 160
15 12 o 4 i
1331 12 LA 1 115

Korrage[1FH) T3

71935 1 3 4 33177
1335 ] 21 13 125
1335 2 2 11 149
1335 2 13 18 142
1935 3 3 16 135
1335 3 20 17 15
1333 3 k1 15 127
i935 4 17 15 158
1735 4 i 15 122
1935 3 13 £ 1463
1935 5 33 15 119
1335 6 L] 35 163
1835 & 3 15 119
§933 1 13 15 160
1333 ¥ 23 16 12¢
1995 3 1 15 159
1995 8 33 5 135
1975 3 1 4 142
1335 9 2 4 143
1935 12 3 3 133
1533 13 27 4 155
1993 1 7 2 123
1935 1] 24 3 158
1995 12 g 3 T
1935 12 24 4 153
Average{i735) K]

[TT137% T 2 E | LRI
1536 1 n 1 155
1334 2 B 17 119
133§ 2 25 16 153
1334 3 8 17 130
1936 3 20 1% 147
1334 4 A 16 149
1335 4 I8 15 149
1935 5 5 1€ 1350
1536 5 " 15 130
1338 1 3 16 153
1335 3 16 15 122
1335 7 3 16 163
1336 7 17 16 13
175 8 1 16 163
1934 3 i 16 112
1835 2 3 4 160
1925 9 15 5 127
1376 3 29 14 155
1535 10 15 4 135
1935 19 28 3 117
1336 1 13 4 142
193% 13 28 3 11%
1236 12 13 4 130
1955 32 % 3 iy

TTTUUTT Rseag{l®Sy T 7T T T 1M
Avzrage{1994-159%5) 13

HIGH AND LOW TIDES AT EL TRIUNFO PORT

o lewwver e ddemMSLY .
Year | Mon Day Tune __Tvle
[T 1 1 142
154 1 1} 5 -14)
19d 1 Eu] 10 135
1954 2 12 o -1 32
19 2 22 22 -1E6
191 k] K| 22 127
134 3 FE 2 174
1M 4 12 22 -125
1934 4 K3 22 A
154 5 12 22 -1y
(kg 5 26 21 -161
173§ & 12 23 B¥{
154 6 LI 21 -141
1734 ? 12 23 139
194 ? A 22 -137
1M 8 13 23 =142
174 8 22 21 -127
1M 9 9 11 -1353
13% k 21 k] -12%
192 1 7 12 -1 68
1934 1) 21 b -122
1541 n 5 9 -169
19 1 20 10 -1195
1934 12 4 8 166
19534 12 2§ 10 -122
T Keerage[1571) TAF
WIS ] 3 W T 1801 ]
1933 1 20 11 -135
1995 2 1 2 -153
1535 2 34 1 -147
1935 3 3 10 -145
1975 3 i 22 -15%
1995 4 1 22 ~135
i¥75 4 1! 22 -1d%
1995 b3 1 22 125
1935 5 14 2 15
1335 b3 11 22 117
15355 & 15 pe4 -1€%
1535 3 39 2 114
1935 7 11 21 -1 5%
1553 7 1 23 -1 22
1995 8 12 22 -150
1995 8 by 23 32
1955 2 1n 10 -142
1335 2 F 10 -147
1335 0 17 9 < -132
1535 10 26 10 -159
1755 11 3 b -1 27
1735 n 5 10 -1 66
1555 12 9 to 122
1935 Az 3l ¢ -169
Average(1933) -143
IR ! ¥ 13 ] 128}
1936 1 22 13 -1
133€ 2 7 10 127
1955 2 20 g -1£65
1336 3 B 23 -y
1976 3 20 21 -153
1935 4 6 22 -147
1956 4 i3 21 -142
V9% 5 5 » 153
1976 b i8 21 13
§936 [ 3 22 -1359
1976 & 17 22 -1
1936 7 3 2 -1 61
1936 7 n 22 -812
1996 8 1 »2 By
1556 i 15 22 -114
1596 4 3 22 -16)
1336 B 16 10 125
1535 % 3 10 -159
1936 10 15 10 137
1536 10 a3 9 -159
1535 1 4 10 -3 50
1995 1] i 9 -1 37
1936 1 ¥4 13 Hil -159
| 197¢ 12 26 9 -1
TUTTTT T U Reng: iR T T T T T4 T
Aveenge{1934-1936) -143
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Table 4.1

INFORMATION ABOUT INUNDATION RELATED WITH STUDY AREA

Date of Flood Affected Arca Causes of flood Floed Damage Source
1961 Acajulla Neo information No infermation CEPRODE!
San Miguel
San Salvador
Sep.d, 1969 |Rio Lempa Hurricane 4,600 people affected CRED
South-West Coast “Francelia” Death 2
| [Damage US$1,600
| 1969 |Rio Lempaand Paz Noinformation  [Noinformation ~ |CEPRODE |
Jallepeque
Rio Grande de San Miguel
1964 Rio Lempa No information No information CEPRODE
Lake Olomega
19714 Usulutan No information No information CEPRODE
Rio Grande de San Miguel
Ahuachapan _
Aug. 241983 |La Paz tlooding due 039,060 people affecied |{CRED’
Usulutan heavy seasonal|Destroyed homes and up
San Miguel rainfall to 35 Km?2 of crop.
La Unicn Death 33. .
1989 Rio Grande de San Miguel [No information No information CEPRODE
Sep. 28, 1992 |La Union Flooding  due to{Over 3,000  people|CRED
San Miguel rainfall since Sep.[evacuated. Death 2. 1,500
Usututan 28 people isolated.
San Vincente
LaPaz o
Sep. 28, 1995 [Usulutan - No Infermation 1,500 people ‘affecied [CRED
800 families evacuated,
2500 acres of com, rice
and sesame fields
destroyed
. Death 8.
Sep. 1985 San  Miguel-Ofomega-EY [ T TTTTTTHICAT T
Jocotal-The Mouth of Rio Preliminary
Grande De San Migucl Study

! Centro De Proteccion para Desastres Ceprode

J—

? Information of Centre for Rescarch on the Epidemiology of Disasters(CRED) during
Jan. 1 ,1965-Dec. 31,1995

T- 10



Table 4.2 RESULTS OF INUNDATION SURVEY

The numbers of the houscs which had inundation in 1995 ameng the interviewed
houses

Month in 1995 San Miguel Olomaega Jocotal Usulutan
June 0 4 0 0
July 0 0 1 0
August 4 6.33 75 2
September 45 26.33 10.5 9 1
October 1.6 11.33 7 1
November I Q 0 0
No Remember o 6 1 4
Total 17 48 27 16

Inundation depth and duration of 1995 flood

Flood Pecak Time| San Miguel Olomega Jocotal Usulutan
June - 0.15m/ 1.7day . .
dJuly - . 0.05m/70day -
August 0.05m/f4day |0.17Tm/65day] 0.50 m/8day | 0.20 m {30 day
September 0.50m / 1.8day | 0.09m/7.3day | 0.8Tm /9.7 day | 0.50 m / iGday
October 0.05m/0day | 0.10m/8day | 1.65m/11.6day | 0.90m/25day
November - - . .

The number of houses which had the maximum flood in 1988, 1989, 1991
and 1992 among the interviewed houses.

San Miguel Olomega Jocotal Usulutan Total
1988 |5 (Sep. 14 or 15} |15 {Aug.-Oct) |4 (Aug.-Sep.) |8 32
1939 |4 (Sep. 12) 8 (Aug.-Sep.) |1 13 (Aug.-Sep.) 26
1991 {3(Sep) - 7 (Sep.) 5 (Jul.-Sep.) | (Sep.) 19
1992 |10 (Sep. 15-O¢t.}|16 (Aug.-Sep.) |9 (Sep.-Oct) 16 (Jun and Sep.) 41

Bepth / Duration of the maximun floods

San Miguel Olomega Jocotal Usulutan

1938 |[1.2m/0.8day {1.0m/229day|2.1m/19day {2.7m/27.0day

1939 |0.8m/ 3 day 0.9m/28.2 day|-/ 90 day(*) 1.1/ 16.7 day

1991 |[1.5m/0.7day |[0.8m/27day [L4m/75day [0.9m/20day

1992 |1.2m /5 day 0.7m/7.6day [0.93m /6.2 day[0.4 m /9.8 day
note: {*) is the data of only 1 sample.
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Table 4.5 LAND CLASSIFICATION AND LAND USE OF INUNDATED AREA

LAND CLASSIFICATION

Class SnMiguel Olomega  Jocotal  Total
| {ha) 0 0 17 17
(%) 0 0 0 0

It (ha) 0 252 520 772
%) 0 3 12 5

i (ha) 249 3,889 965 5,103
(%) 36 40 22 34

v (ha) 304 2,866 95 4,135
%) 43 29 22 28

\Y {(ha} 147 1,773 948 2,869
(%) 21 (8 21 19

Vi {ha) 0 2 25 121
(%) 0 I 1 1

VIE {ha) 0 539 269 807
(%6) 0 5 6 5

Vil (ha) 0 0 25 25
(%) 0 Q 1 0

Other  (Ina) 0 426 703 1,129
(%) 0 4 - 16 8

Total 100 9,840 4,438 14,978

Source: MAG  Note: Usulutan Area is not included due to lack of data

Table 4.6 EXISTING LAND USE IN THE INUNDATION AREA
Land usc Annual  Sugar- Grazing Bush&  Urban Other Total
Area Crop cane Forest
San Miguel (ha 229 1693 2516 41.2 164.7 504 700.0
%o) 33 242 359 59 235 7.2 100.0
Olomepa (ha 8967 16870 6,0958 H9.5 0.0 1,0509 938400
%o) %1 17.1 61.9 1.1 0.0 10.7 100.0
locotal {ha 4797 701.6 2446.7 36.0 0.0 7741 44380
(% 10.8 158 55.1 0.8 0.0 174 100.0
Usufutan  (ha. 4653 3256 11,5227 417.8 6.0 3986 3,1300
(%) 4.9 10.4 48.6 13.3 0.0 12.7 100.0
Total (ha 11,8646 28834 103168 604.5 1647 22740 18,1080
%) 9.3 17.1 38.7 1.2 1.1 12.5 100.0

Source: Study Team



Table 5.1

Flood Control
Measures

_—

Note:

Struclura}
Measures

FL.OOD CONTROL MEASURES IN GENERAL

—1 Dyke

—1 Expansion of River Channel

River
Improvement

Storage or

Non-structural ||

Measures

—{ Cut-off

— Diversion Channcl, Floodway

— Detention of

Floodwater

[— Dam, Reservoir
Retarding Basin

lw Retention Pond

— Forest Reserve

Watershed
Management

Floodplain

Erosion and Run-off Control
by Land Use Regulation,
Storm Water Infiliration,
Land Treatment elc,

1 Allowable Area to be Flooded

—1 Land Use Regulation

Management

Underlined Measures are applicable to the
Rio Grande de Sam Miguel

Ilood Proofing {Elevated .
House, Embankment, etc.)

__ | Flood Forecasting/
‘Warning and Evacuation

1 Flood Fighting

— Public Education '

—1 Insurance

- Tax Adjusiment




Table §.2 CONCEPT OF CHANNEL IMPROVEMENT(MASTER PLAN)
Stretch ’ E(-)—n-x;.:ixi ‘(Jmlri];;iv ovement
Code |From TTo toe Master Plan o
SAN MIGUEL RIVER
L1-1 [Sarla RitaR. End of farm PL.: Conscrvation of mangtove
(SR2140.20%) fand (SM1) WK: Nong
L1-2 |End of fumiand  |Cerro Bl Ercantado [PL: Ql0yr, DHWL>GII
(SM1) {SM7) WEK: Channel excavation, Mo dike.
1L1-3 [Cerco El Encantado |[Limon R. PL: Q10yr, DUWL>GHE
{SM7) {SM13) WK: Channel excavation, Dike
L2-1 |LimonR. Ei Angel
(SM13) (SM2)
1.2-2 [El Angel Ercgualquin R. PL: Q10yr, DHWI>GH
(Sh24) (SM30-0.05%) WK: Channel excayation, Dske(locally),
L3 {Ereguatguin R. Vado Maiin Br.
(SM10-0.05%) {SM58-0.02k)
L4-1 |{Vado Marin Br. Tocotal Drainage Lz Qi8yr, DHWL<GH, Realignment of eiver course
{SM58-0.02k) {SM64-0.03%) WK: Channel excavation, Cut-oft-channel. No dike.
1.4-2 {Jocotal Drainage Brazo de S M. PL: Qi0yr, DHWI>GH, Realignment of river course
{SM63-0.03%) (SMBO-0.06k)  |WK: Channel excavation, Cut-ofl-charnel, Nu dike,
L4-3 |Brazo dz S.M. Chitagucra R, PL: Q10yr, DHWL<GH, Realignment of river course
(SM20-0.06%) {SM92-0.25k) WEK: Chanpel excavation, Cut-ott-channet. No dike,
L4-4 |ChilagueraR. LaCanoa
(SM92-0.25%) {SM96)
L4-5 |LaCanoa El Delisio PL: Existing capacity>Q10yr
(SM96) (SM103) WK: None
M1 {ElDelirio Qloemcega Dy, PL: Q10ys, DIHWIL<GH
(SM103) {SM103+0.14K) WK Channel excavation, Cut-ofi-channel. No dike.
Ol-1 |Olomega D/SM End of COC
(SM10410.14%) {OL140.80%)
COC (Endof COC Start of COC/SM |PL: Q10yr, DUWIL<GH, Realignment of river vourse
(OL140.80X) (SMI11 WK Channel excavation, Cut-olt-channel, No dike.
M2-2 |Start of COC/SM | Ground sill FL: QIdyr, DHWL<GH 7
(SML13) (SM117) WK: Channzl excavation, Cut-oft-channel, No dike.
M2-3 [Ground sill PelotaR. PL: Ql0yr, DHWI>GH
(SMLLT) {SM152+0.09%) WE: Channel excavation, Dike
M3 |PelotaR. L. Aramuaca
{(SM11910.09%) {SM135} ]
M4 (L. Aramuwaca Moscoso Br. PL: Qlayr, DHWL>GH
{(SM135) (SMI5D WEK: Channel exvavation{focally ), No dike
M5 {Moscoso Br. Taisihuat R.
{SMI151) (SM165+0.17K)
M5-1 |Taisihuai R. Uribina Br.
(SM165+0.17k)  [(SM170-0.06%)
OLOMEGA DRANAGE
01-2 |End of FW Pelota R. PL: Q10yr, DHWL<GH
{OL110.80k) (01610, 10k} WK: Channel excavation, No dike
0} |PetotaR. Olomega Outlel.
(OL6+0.10%) (OL6+0.30k)
Wo |Olomega Outlet. Lake Olomega
{O1.640.30%)
OLOMEGA DIVERSION CHANNEL
Wi |Lake Olomcga Pelota R. PL: Ql0yr, DHWIL>GYH, Reatignment ul river vourse
{(PL.210.44k) WK Channel excavation, Dike
P2 |PzlotaR. S Miguel R.
__{(PL210.44k) (SME20-0.26k)
REMARKS:

) PL: Concept of planning

3) Q10yr (or Q2y1): 10 year {or 2 year) probable discharge

4} '10yr: 10 yzar probable discharge with inundation upstream

5) Qex: Existing channel capacity

6) DIWL>GIH {or DHWEL<GH): Design high water level 43 higher than for fower) than
surrounding ground height.

2) WK: Concept of improvement works
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Table 5.4

COMPARISON OF ALTERNATIV ES(COMBINATION OF MEASURES)

Channel improvemem
only

Channel improvement
t 1 Olomega

Chanrel improvement
+ . Olonega
+ San Esteban dam

Descriptions Casel Case? Casel Casel
SCHEMATIC S Esretan E)Falct.m
DESCRIPTION OF Oam T
ALTERNATIVE 2 PN
SCHEMES I»} O O il

L Olomega L Clomera
TS Sea Sea T Sea

Channel improvement
& San Fsteban dun

- Difticulty

- TECHNICAL ASPECTS.

- Construclion period | _

. Easter: Maindy channel
impuoremiont works

. Approx. 9 yeors

Easier: Mainly choancl
improvement works

Approx. Bears

» More difficuli: Dam
conslruction apd
chanpel improvenenm
woelks ..
- Approx. 10 years

. Mote diticult: Dam

- Apprex !03};&'[5

construciion and
chaane] improvemicnt
woerks

. Benclit

ECONOMIC ASPECTS

. Ranking (Wi=0:15) | 1 L1 Co I - - 3

FINANCIAL ASPECTS | . _ . L I o
. Project cost{Ratio to Caze-13 L 1.00 . 069 . 083(nulit-purposc) . 03 mulii-purpose)
< Ranking (W1=0.40} o 4 » ) . 2 3

B I_{e::fulefn_eml__ o
. Ranking (W1=0.15}

. Redwtion of Hoad . Reductionof ifoed” ™ |, Redoction of fluod” . Reduction of 1heod
damage dimage damage- dimage
. Erhancement of . Enhancemeat of . Enhancemeant of . Eahsncement of
production preduction producticon production
, Stable fishery infake | Stable fishery inLake
Glomega Clomiega ) _
. Ronking w1018y |, i I N 1
" SOCIAL IMPACT T -
Clandacquisiion | 374t 1 isie? |35 55m L
Re-se an S .18 houses , 20 houses L i,m‘l\hoﬁses” . 1,3%0 houses i
1 .| . 3 . 3

ENYIRONMENTAL
;\SPEC'[’S

. Posttive eftects

. Negative effects

. Ranking (Wi=0.15)

. Stabihization ol waler
fevelin Lake Jocoual

.2

Stabilization of water
fevelinl ake Jocotal
and 1 oke Qlomecpa

. Stabilization of waker
fevelin Lake Jocotal
and Lake Olomega
Lcotogical changes in
25 IVOIr arca

. 3

-

4

Stibilization of water
level in Lake Jocolad

Ecological changesin
reservair area

. Summary of ranking

. Overali ranking

OVERALL EVALUATION

. A0 1510 dH 10154
Ix0.13¢200.85235

. 3

X035+ 18041 120154
1x0.15+20.15=1.00

1

« OIS HN0AFINO 15
310.15+320.15=2.30

2

AR EIR IV TS BT
3x0.05v420.15=2 83

4

REMARKS:

b) Quantitics presented in this table are for the facility plan baced on 10-year provable flood.
2) Wk Weight for oveaall evaluation
3) F.C: TNood contrel

T - 24



Table 5.5 DESIGN PROFILE AND SECTION(MASTER PL.AN)
Location SuNo  [Sickb Di)l.\ﬁ{(‘{km)_F—E!C\IGHORKI‘!\_L151.) _Sopei/l | Widthim) 1 Degthom T ]
) - code | ax]  XIRBedfouwi]u dke] ®eatlorwe] w] o] 0] ul w] mile s
LOWER REACEHES B o
River mouth SRD - - 000 - - : I R T
SantzRia R SR21+0 X0k 1000 1080 -050 146G 19 19 & 00 300 133 Asu 2w
Cod of farm land Ml Li-i] 086 1086 019 489 1249 129 64 v s 133] Asu s oh
£nd of farm tand Ml 000 t0g6] 019 189 383]1249 1383 68 @ = 433 45 %
Cerro T Encantado SMy - JLe-2) 265 1351] 231 681 8011249 1249 61 o 5o 135] 450 2] Wn
Cerro 1 Frcantado SM? 000 1331 231 681 3015242 1343 & 0 50 133 33 ]
Limen R SMI3 L1-3] 336 1687 300 930 om|1249 1248 &1 0 s 35) ase 2] wn
Limon k. SMi3 000 1683 500 950 1070|238 1035] 62 € 30 130] 450 193
Ereguatquin R SMI0I005k)] K2 933 2620 MIE) 1860 1980)] 1228 10235] 62 6 1 V0] s Jwf w7
Ereguatquin R SM3010 05k 000 2620|1260 1860 1985|3872 2872] 56 & 1 153} 600 3wo| ]
VadoMarinBrold| SM3SS | L3 [ 1551 $1.700 1800 2300 2520) 287 2873 36 & 1 130] e 3uu) e
Vado Marin Br{(old]|  SA3§ 000 4171 1800 2900 2520[ 2932 3033) s56 & 4%t 60 3w
focotat Drainage $M163 40| 217 43880 1811 1414 2931 293 36 6 44 uuh egp el 75
Jocotat Drainage SMG3 000 4383[ 1871 11 14 42383 38 56 0 50 130 600 3w
Brazo de S M. SMP9+015k | 14-2| 630 018 2180 2700 2788 288] 6 w0 300 1w ewr 3w s
Brazo de S M. SMBIH015k 0060 5018|2180 2700 J 57 135 s 3 300 150 s
Chilanguera R SMII+0 32k | 143 437 5455 2480 3000 a5 b3 s w0 00 130) s ] s
Chitangucia R saI1f 3k 000 5155|2570 3600 | %68 988 56 20 3 123 130t
LaCanoa . SMI5+0Q I8k ) 14-4] 242 5697} 2820 3250 GE8  OA%] 3 M 3B 123 130 130 75
LaCanoa SA9540 318k 000 5697 - . . - -
El Delirio SMIO3 [ L4-5| 674 6129 - . - - -
MIDDLE REACIIES T i
€l Delinio SMI03 000 6125] 3607 6107 1637 1632] 53 30 30 125 300 oo
Qlomega Di /S M RISMI10310.133] M1 | 071 6200] 55350 &1 30 1637 1637 53 2w 30 15| st lwy) IR
Olomega Dr /5 M R [SMI0310.14% 000 6200|5550 6150 1637 1637] 52 0 39 133] 500 Teo
End of COC OL1:08Ck | O1-1] 085 6285) 5702 6202 1637 16371 32 20 30 123| swe rey|  Feuf
End eI COC OL110 50k 000 6185] 5702 6202 1637 1637 3 30 30 13| st o
Stantof COC/Gsili | SMII3 1 COC| 210 6995] 5830 6330 1637 1637 32 20 5o 125 see 2w et
St of COC/G sill | SMI3 003 6193] 5930 6530 1637 1637 29 6 1 3] std o]
WL drop SMHT | M22] 239 6733|6076 6676 1637 1637 29 o 41 ws| s 3] e
WL deop SM117 000 672.33]61.75 €875 &993[ 1,637 1637 16 & 1 93} 1A 4w
PelataR SMI20-:0 26K M2-3] 205 6939] 6300 7000 7520] 1637 1637] 16 6 11 95 P dind eco
PelolaR SM120-0 26k 000 69.33] 6300 7000 712¢{ 1637 1631 0 & 213 1°0] T 1w
L Aramuaca SMI35 M3 | 1047 79.86] 6940 2640 7760] 1637 1637 10 s 41 29 zow 1uu] 1
L Aramwaca SMI3S 000 T1986]| 6940 76.4D 1637 1637F 40 65 13 120 T 1w
Moscoso Or. SMIE57 M{ | 1310 9295) 7740 8440 1632 1637 49 &6 10 120 7ou louf L
Moscoso Br SMisT 000 9396|7740 8140 1430 1.336] 3¥ 6 4f  110] Fo0 dw
Faisihuat R SMIss1047] M5 | 425 9221f 8035 8735 L4440 1450] 32 6 41 1o} 7o qou] qose
Taisthoat R SMI&S1D17K 000 9721 8035 8985 1390 2123 7 6 41 ¥ 950 &3 )
Urbina Br SMI70-006k) M6 1] 223 99.44] 8150 %090 1410 20 12 s 44 100] 90 ewn] wew
OLOMEGA DRAINAGE CHANNEL
[End of Drainage OL140 80k 000 0GO[ 5902 8302 1657 16577 29 0 30 93] v oww] ]
tomega Outlet oLsr0 10k {O1-2] A 4118150 6430 1637 1637 19 0 50 93] 3wy wutf g
Olomega Outler Woilk 000 411} 6350 8550 0 ol 200 o T TH T I 20 G
Wot( §5k Woi085k | Wo | 115 526] 6350 6530 0 ol I 0 0 M o e
DIVERSION CIIANKNEL -
Wi-1.10k Wi-I.10k 000 -131[ 6350 6550 6670 S0 & 0 6 93] 160 oo
Wi tQ/PL2 40 44k Wi-000k | wi ) 110 -321| 6350 6530 &670 02140 62 o o 73] 2w ouwg
WitQFL 043k | PL110 48k 000 -321|6350 6750 6870} 6430 2.040] 62 ¢ 30 t03] A 139
San Miguel R SMI20:026%] P2 | 321 000§ 6100 6900 702016420 2.140] 3% 6 41 1U3] 3w o] 53]




Table 3.6

PROJECT COST FOR MASTER PLAN

Unit Quanlity Amoual{miilion colons)

Items Unit | Cost(Col.) Total | LC. | FC
). Construction works N R
1.1 Channcl works s 3062t 3989
© Earth excavation(1} | m’ as | 8,087,000 3639 1492 2147
~ Farth excavation(2) n’ 20 6,266,000 1253 . 5t4 FARY
Rock excavation ' 173 603,000 1043 428 615
- Embanknent nm' 42 1,343,000 774 3.7 48.7
Revetment m 5,700 6,000 342 311, 31
1.2 Stwcture works a7 86 el
Diversion weir ls. 10.9 94 1.5
anrlgbl gate s 94 58 346
Drainage sluice 80, 50 30
- Type-A nos 426,000 ? 3o 19 i1
- Type-B nos 586,000 6 35 22 1.3
Type-C nos 754,000 2 ts 09 06
Ground sill m 18,300 348 64 54 1.0
1.3 Appurtenant werks | Co6r7 315 302
Intake gate{Ty pe-B) nos 586,000 i 0.6 . 04 0.2
~ Bridge o ) 582 303 219
Bridge{105m) nos 13,400,000 i 134 10 64
Bridge{90m) nos 12,600,000 3 378 19.7 8.1
 Bridge(40m) nos 7,000,000 i 70 36 3.4
~ Rural road ) m 160 5,140 6.8 0.8 00
 Telemetering system ls. 81 61 20
(Sub-total: 1.141.2¢13) | 807.5 3693 4382
2. _L_énd and house 7 _ ' _2_3.8 233 _ - 00
Land acquisit.(1) 10°m! 2,150 728 16 16 0.0
Land acquisit.(2) Wwm' 5,720 845 48 48 00
Land acquisit (3) 10'm’ 2,570 1,067 27 27 00
L.and acquisit.(4) 10°m? 120 1,695 1z 1.2 00
‘tand acquisit(5) 10°m’ 3,580 M3 n4 i 00
Land acquisit (6) 10'm’ 7,150 270 19 19 00
House compensat. house 12,000 20 02 02 0.0
3. Administration Ls. . 416 416 00
3. Enginecring service Is. . 1247 461 786
5. WPil}'si-:al-cohlingéncy ls. . ‘_ 59.8 48] 517
Total (132+3+415) 1,097.4 5289 5685

Note: The above costs are preseated on the fixed price basis as of Dec,,1996
and price contingency is not included.
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Table 5.8 PROJECT COST FOR NON-STRUCTURAL MEASURES

(1) Floodplain Management

1) Offices Cost {Olomega Site Office, 320 m?) ¢ 1,100,000
2) Equipment ¢ 5,400,000
Automatic water level ganging  station with telemeter:
5 units x ¢1,050,000 =¢ 35,250,000
Oflice {(Master Station) Equipinent: =¢ 1,750,000
Total 1) + 2) ¢ 7,000,000
3) Operation/Maintenance Cost ¢ 720,000/year
Project Office: 5 x ¢5,000 x 12 months =g 300,000
Site Office: 5 x ¢5,000 x 12 months =¢ 300,000
Miscellancous Cost ¢10,000 x 12 months =¢ 120,600
(2) Watershed Management ¢ 208,600,000
1) Reforestation: 30,000 ha x ¢3,000 =¢ 90,000,000
2) Erosion Control: 20,000 ha x 45,000 =¢ 100,600,000
3) Ground Sill: 30 places x ¢600,000 =¢ 18,000,000



Table 8.9 REDUCTION IN NUMBER AND AREA OF INUNDATION
ASSETS EXPECTED BY IMPLEMENTING THE PROJECT
LMP
(1) 1.05-Year Return Peried
Wates Number of Boiings Agricultural Crops (ha)
Vo. Deph Residence _ Stoes&  Total Maize Soger Pasture  Tod
(=) Mediurg Low Pooe Tots!  others cane -
1 00023 3 264 o 9 10 07 M2 0 B2 1024
202505 131 367 133 17 ¥ 559 LR B 1} | 412
3 oxl0 173 4 8} 60 1% 75 81 159 &2 942
4 1013 49 114 52 FH 4 ri b 9 N 133 38
S overls 125 2] 1313 343 11 564 13 113 412 608
Total 392 133 621 2,602 52 2681 305 602 2647 358
LMP
(1) 2-Year Retun Period
Water Number of Buidings Agricultoral Crops (ha)
No. Depth Resndence Stores,  Total Maize Svger Paswre  Total
_ (m) Meodum Low Poor Totd Ete. cane ~
1 00025 23 751 E2] 1,425 ¥ 1450 185 227 1009 142
202503 239 $57 253 1039 21 1010 143 183 3 L I4D
3 0510 342 iy 363 1,504 30 15 12 25 11T LWS
£ 1013 125 ) 133 33 n 562 (2B K 536 w7
5 1320 17} 98 181 150 i3 155 1 150 6% 83
Total 3201 2304 1214 5,219 106 5385 652 954 423 5902
1L.MP
(3) 8-Year Reluin Perlod
Wates Number of Buildings Agricultural Crops (be)
No. Depth Residooce Stoces,  Total Maize Sugar Pashare Tetal
[{D)] Medivm Low Pooe Tata? Eie. cane
1 00028 353 825 N 1,552 31383 10 9 1012 1438
2 025058 300 699 k)Y 1315 26 1342 183 190 841 184
3 03510 44 1,037 47 1952 39 1991 245 323 446 2000
4 1013 189 Hi 200 830 17 g7 102 1% MY 100
5 13520 235 548 249 1033 2104 $8 183 8M 1068
Toiad 3,521 3551 1611 5681 14 S817 753 1086 4872 6711
3. MP
(#) 19-Year Return Period
Waier Number of Buildings Agncuituce} Crops (ha)
No. Depth Residoact Swres,  Total Maize Svgar Pasture  Tota!
{m) Medium Low Poor Totsl Erc. ant
1 0.00.25 405 534 428 L1717 36 L83 158 19 855 1,238
2 01505 336 785 356 1472 30 1597 1M1l X8 3 1292
3 0310 320 1214 351 2.28% 46 2331 11 3% 1558 IR
4 1013 230 559 254 1053 B 10 126 203 90 1229
5 1520 281 635 29? 1233 25 13258 76 189 939 1M
Total 1,782 4,157 1885 1813 Is7T 7532 8M LMT 5152 714}
1 MP
{53 20-Year Return Period
Water Number of BulHings Agsiculund Crops (ba)
No. Depth Resideace Stoees, Total Mure Sogar Pasture  Totd
{m) Mediura Low Poor Taotal Ete. cane
1 00025 in 868 394 1634 33667 182 15% 732 1013
2 02505 374 872 395 1642 33 K67 197 9% 860 1236
3 9510 598 1,396 634 2613 53 2681 320 419 LW 2559
4 LOLS 304 0 n 1336 27 1363 168 2683 LI4S 1576
5 1520 ks 759 314 1423 29 JAS] 106 N5 114 1518
Totat 1,973 4605 2090 8463 173 8341 933 1295 53731 71939
LMP
{6) 50-Year Return Perled
Water Number of Beildings Agocclural Crops(ha)
No. Dxpth Residenca Stores, Tolz] Msize Sugar Festore  Totl
{m) Mogdum fow Poos Total Ex. rare
1 0.0025 129 k) 137 361 1 578 10} 0 63 166
1 025035 m 518 r2 996 2 1016 1¥4 37 210 4t
3 00 462 1077 433 2,028 4 2069 132 238 LI 5T
4 1045 356 831 m 1,564 31 5% 182 282 L6 1,06
3 1520 343 8 406 1,683 M L7 4r 301 1495 5983
Total 1,557 3032 1643 6838 137 6915 T4 858 4005 5807
1. MP
{0) 100-Year Return Perlod
Weier Nurgber of Buildinas Agrculora] Crogs (ha)
No. Depsh Residence Stores,  Tota]l Maize Sugar Pasture Totad
(=) Medym Low Poor Total Esx, e
100025 3 n 33 136 3 B3 M [ 8 52
2 0250% 143 M6 157 651 13 &4 3 1] 0 43
3 o510 k=2 8% 46 1685 MO L 18 118 594 mn
4 1015 343 806 36 1517 WL W3 8 LS 16X
5 15210 112 262 1 LEZ) 19 03 @ 03 %X 1.1
Tott 1.020 1392 1081 4481 90 4513 458 576 2687 31




‘Table 5.10  AVERAGE APPRAISAL VALUES OF ASSETS IN FLOOD PRONE AREA
(AT THL 1996 PRICES)

1. Duildings, Itousehold Effcets & Livestock 2, Agricuttural Vietd Crops
_ Unit : Coloneshouschold
House- Production Unit Unit
No. Kindof Buildings Buildings  hold  livesiock®® No. Crops Price Price
_Effects* (Tonstha)  (Colsiton) {Cols'ha)
1 Residence }  Sugarcane 96.43 193.54 18,663
{1y Mcdium Class 51,755 31,037 1417 2 Maize 209 257165 5,137
(HlowClass - 21,465 12,338 £,417 3 Pastyret*ttt
(3} Poor Class 9,905 3845 1417 (1) Natural - - 6,790
2 Swre & Gihers* 5231 139,498 - {2) Improved - - 83570
{3) Average 7680

Source : MAG data and interview suevey in fichd,
Note: * Household effects include equipment and materials.
4 ivestock is pig and chickea,
**9 Store & olhers pive an averape price of store and other buildings and these equipment and materials.
1+4% Price of pasture is estimaled based on preduction of meat and milk of catile raised in pasture.

Table 5.11  INUNDATION DAMAGE RATE OF ASSETS

Damage Rale

No. Inundation  General Assels Livestack Agricultural Field Crops
Depth Buildings Household Svgarcanc  Maize fasture
{cm.) Effects

] 0-25 0.140 0113 0069 0.548 0214 G.181
2 25-%0 0.198 0. l-27 0.206 0.642 0457 ﬁ.ISO
3 50-100 0355 0.254 1.000 0926 0.696 0.561
4 100-150 0452 0.325 1.000 0.573 0910 0.84i

5 150-200 0453 0.343 1.000 1.000 1000 1.000

Soutce | Results of intenview survey in field.

Table 5.12 REDUCTION IN FLOOD DAMAGE TO ASSETS
BY RETURN PERIOD

Unit : Colones Million

Return Hood Damage
No. Peticd Buildings Household Livestock Apricultural Public  Business  Total
{Year} Effects Crops  Facilities Activities

I { 30.046 12.44) 2919 10.098 14445 2599 72498
2 2 43884 18.647 4.277 15750 21602 3882 1089713
3 5 $5.706 23110 5411 21.543 26797 4779 131.7%6
4 0 68452 28388 6.653 26.292 32526 5.810 168.521
5 i) 27.192 11.447 2623 0047 13137 2318 66.764
6 50 31680 13095 3 18978 15224 2687 34942

7 100 I0.049 - 12445 3.086 23.189 13447 2550 85766
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Table 5,13

LMP
{I) Finunclal Cost
1562 Urit : Cols Million
No. Spesificavon tc FC.  Total _
I Coostrwction Cest 000 000 000
2 Land Acquisiticn 000 o0 (] 4]
3 Admiistretion Cost .00 000 0
4 Enginccdng Fet 753 1284 2%
5 Physical Contingency 075 123 i)
Sub-total 828 13.12 224¢
6 Price Coctingency 102 085 188
Tofat 9.30 1393 Y
2000 Unit : Cots. Mittion
No. Specification LC.___FC. Total
1 Construction Cost 000 0.00 000
2 Land Acquisiton 180 000 489
3 Administration Cost 0 0.00 024
4 Ergirecnng Fee 26} 142 543
5 Physical Continpeocy 01} 03 105
Sub-total 176 3.7 11.52
6 Prce Corfingeray 148 035 183
Total M 4.11 1333
2001 Unit : Cols. Milioa
No. Specification LC FC. - Teoul
1. Coastruction Cost 4206 4463 @4
2 Land Acquisition 480 0.00 48
3 Administration Cost 453 0.00 458
4 Engincering Foe i sn 842
5 Physical Conlingsrey 546 500 10.45
Sub-tots] 60.01 99 11499
& Prive Coalingency 1518 690 22.65
Total 7536 5189 137.6%
2002 Unit: Cols Mittion
No. Specificaton LC. FC. Tota}
1 Construction Cost 4206 468 §6.74
2 Land Acquisiton 483 000 438
3 Admistretion Cost 458 000 458
& Engincering Fee 3 531 542
5 Physical Coalingency 545 500 1045
Subtotal 60.0 5499 11459
6 Price Conlingsocy 2030 876 29.06
Tolsl 8031 63.75 144.65
2003 Unit : Cols. Million
No. Specificetroa LC. FC. Tota)
t Constroction Cost 4206 4£4.68 £6.74
2 Land Acquisiton 450 Q.00 480
3 Administration Cost 4.58 0.00 4.8
4 Engincering Feo 24 531 8.42
§ Physical Contingency 545 500 10.43
Sub-total 60.01 54199 114.93
6 Pre Contingeocy 253t 1068 B
Totsl 8502 6587 15078
2004 Uit : Cols. Milhioo
No. Specification LC. FC. Total
1 Construstion Cosl 4206 - 4368 3514
2 Land Acquisitin o0 0.00 0.00
3 Adsmuristraton Cost 43 0.00 434
4 Engiocering Fec 241 16.14 1555
$ FPhysical Contingeocy 538 6.08 1166
Sub-total §1.39 66.90 121829
& Price Cottingeocy 3092 15338 4630
‘Fotaf 9231 8223 11459
Y5 Uit : Cols. Mifiion
Na. Specification L.C. FC. Total
1 Cosstuetion Cost 4206 41638 £5.74
2 Land Acquisitica 230 000 130
3 Admiaistration Cost 445 000 443
4 Engioecring Fee 418 8N 1195
§ Physical Cootingency 336 339 1063
Sub-total 5896 5347 11713
& Price Conlingency 50 15.52 %54
Tetal 9198 16s 16167

(172}  ESTIMAL1E OF ECONOMIC €O5T

(i) Econotmic Cost
1569 Laii - Cols. Milbon
No. Sponificatron LC. F.C. Total
1 Coostruction Cost 00D 0.00 000
2 Lesd Acquisition 0o oM 0.00
3 Admnistration Cost 000 oM 000
4 Ergincning Fes 665 1284 19.50
5 Physice! Contingency 067 128 193
Sub-total 133 412 2145
& Price Contingency 0.00 0.00 000
OM Cost Total 733 1412 2145 OMCost
.00 0.00
2000 - 1'est : Cols. Mulion
No. Specification LC. . Total
1 Coasiruc ion Cost 0.00 000 0.09
2 land Acquisiton 167 0.00 167
} Administration Cost 02t 0.00 021
4 Engincering Fee 178 342 520
5 Physical Coatingency 057 034 031
Sub-tota} 623 316 9.99
& Price Contingency 000 0.00 000
OM Cost Toul 623 376 959 OM Cost
000 0.00
2001 Unit : Cols. Midlion
No. Specification LL. F.C. Tolal
1 Construction Cost 3359 4358 1827
2 Land Acquisition 367 0.00 367
3 Administration Cost 405 0.00 4G5
4 Enginecing e 275 p R 806
$ Physical Cortingency 441 500 g4l
Sub-total 4847 5493 10346
& Price Contingency Q.00 000 0w
OM Cest Total 4547 5499 10346 OMCost
oM 0
202 - Unit : Cols. Million
Mo. Specification Le. F.C. Totsl
1 Corstrction Cost 33159 4368 ¥
2 Land Acquisithon i6? 000 361
3 Administration Cost 405 0.00 405
4 Engiseering Fee 235 53 806
5 Physical Coutingency 141 500 941
Sub-total 4947 M5 10348
6 Price Coatingency 000 060 00
OM Cost Toial 4347 H99 10345 OMCost
0.4 043
203 Unit : Cols. Miflica
No, Spocificatn LC. FC. Total
§ Corstruction Cost 33159 1468 827
2 Land Acquisition 367 0.00 367
3 Adainstiatoa Cost 405 0.0 4.0%
4 Ergincciing Fee 295 53t 8.06
5 Fhysical Coctingeny 441 5.00 9.41
Sub-total 4847 S99 10346
6 Price Contingency o4 0.00 000
OMCest Tout 4347 5499 10346 OMCot
135 L1323
2004 Unit : Cols Mathon
HNo. Specification LC FC. Tots?
1 Constrection Cost 3350 4463 827
2 Lend Acquisiton 000 000 0.00
3 Administretion Cost 384 000 384
4 Engixcering Fee 833 IsM 1447
5 Physical Cortingeacy 453 608 10.66
Sob-totat 5033 &590  NHTY
& Prce Canlingzocy 000 000 000
OM Cost Total 033 6650 1E7.23 OMCost
2.15 129
2008 Uit : Celds. Million
No. Spocifation LC. F.C. Tots
{1 Construction Cost 335 M4 FE¥ 1
2 Land Acquisiton 176 000 1.76
3 Adminisirstion Cost 3N 000 394
4 Enginecring Fee 124 10 12.4%
$ Physical Conlingency 435 9 264
Sub-tofal 4788 5817 10604
& Price Coctingency 000 002 0.00
OM Cost Tetal 4788 5817 10604 OMCost
I 172
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Table 5.13 @2  ESTIMATE OF ECONOMIC €OST

OM Cost
115

I M7
(i) Finencial Cost {2) Economic Cost
2906 Unit : Cols Million 2006 Uit : Cols Mition
No. Specification LC. FC Todal No. Specificetion LC. F.C. Totad
I Coastructron Cost 380 4294 176 1 Construction Cost 2532 4296 6835
2 Land Acquisiton 230 0.0o 230 2 Land Acquisitea 176 Q.00 1.76
3 Admimstrstion Cost 388 000 3gs 1 Administration Cost 341 0.00 kX1
4 Enguceriog Foe 260 142 102 4 Engineering Fee 232 442 &2
§ FPhysical Contingacy 106 414 879 5 Physical Coatingency E¥ s 4 502
Sub-total 4361 5212 95.92 Snb-totsf BIs 212 82
6 Price Contingeocy 3076 1588 4564 6 Prce Contingency 08 0.00 0.00
Total 1531 68 00 14336 OM Cost Total 3518 3 8327
403
2007 Unit : Cols. Million 2007 Unit : Cols. Mi%fon
No. Specifiation LC. FC. Tosal No. Specificaton LC. F.C. Total
1 Constnction Cost 318 4196 4176 1 Coastructicn Cost 2539 4256 6835
2 land Acquisifion 0.00 000 Q.00 2 Land Acistiion 0.00 0.00 o0
3 Administratioa Cost 374 000 N 3 Administration Cost 3 0.00 in
4 Ergincering Fee 260 442 1702 4 Engircering Foe 230 447 67
5 Physical Contingency 381 4M 833 ¥ Physics] Contirgeacy 110 41 13
Subiotal 4195 5212 40 Sob-1otal Mt 5212 86.22
-6 FPrce Contingency 33 11¢ L0 6 Poce Contingoncy 000 0.00 0.00
Tomt 75.13 004 14317 OMCost Total 340 52.12 8622
r— 501
2008 Unit : Cols. Million 2008 Unit : Cols. Million
No. Specificetion LC. EC. Total No. Spenlcation LC. FC. Tots]
1. Construction Cost 3180 4295 14.76 1 Consiructhag Cost 2539 4796 6835
2 Lend Agquisition 0.00 0.03 0.00 2 Land Acquisitioa 0.00 0.00 0.00
3 Administration Cost 3 0.0 374 3 Administration Cost 33 0.00 33
4 Enginoering Fee 260 442 702 4 Engincering Foe 230 442 &m
5 Physical Cootingency 381 44 55 5 Physicel Ceatingeocy 310 474 784
Sub-toual 4195 5212 2407 Sub-todal M.l 5212 85.22
& Prce Contingercy 3763 2002 srn 6 Price Contirgency 0.00 009 000
Totat 364 72.14 150.78 OM Cost Totst Ml 5212 85.22
802
2009 Urit : Cols. Mil'on 2008 Unit : Cofs. Mdfon
No. Specification LC. FC. Toul ’ No. Specificatcn LC. F.C. Tetal
1 Constructog Cost 31.80 4295 16 1 Construction Cost 25339 4296 6835
2 Land Acquititka 0.00 0.00 0.00 2 Land Acquisition 000 000 0.00
3 Admunistration Cost 34 0.00 IiN 3 Administration Cost in 0.00 331
4 Engincering Fee 260 442 702 4 Ergincering Fee 23 4.42 612
5 Fhyskal Costingency 3351 44 255 5 Physical Contingency .10 474 7.84
Sub-total 4155 52.12 8407 Sub-total i 2212 8BR
6 Price Corlirgency 4247 2219 666 & Price Contingercy 0.00 0.00 0.00
Tota} 8142 7131 13373 OM Cost Tots un 52.12 56.22
128
2010 Unit : Cols. Millica 2010 - Unit : Cols. Miflion
No. Specificaton LC. F.C. Tetal No. Specification LC. FC. Total
1 Constriction Cost 3tsn 4296 .76 1 Corstruction Cost 2532 4296 6833
2 Land Acquisition 0.00 0.00 0.00 2 Land Acquisiton 0.0 000 0.00
3 Administation Cost i 0.0 an 3} Administration Cost R 000 X
4 Engineciing Fee 163 442 .02 4 Ergincering Fee 230 442 672
5 Physkal Conlingency 382 4N 8.56 5 Physical Contingency 3.10 4N 7.84
Sub-total 1199 5132 4.1 Sub-tatsl 3314 5212 8525
6 Price Contirgency 760 2443 RO 6 Prive Coufingency 0 000 0M
Tots! §95 76.55 16614 OM Cout Total MUl 5212 8525
B 60
Total Uit : Cols. Miltion Total Unst : Ceds. Million
Na. Speailication LC. FC. Toisl No. Specification LC. F.C. Total
1 Coostrchion Cost 35930 43320 BRSO 1 Coastructioa Cost 29992 43320 M2
2 Land Acquisitioa 2280 0.00 23 50 2 Lend Acquisition 1820 0.00 1320
3 Adminisiration Cost 4561 0.00 4161 3 Administration Cost 3542 000 3682
4 Engincering Fee 4607 T7REI 12430 4 Ergircering Fec 4T 7863 11940
5 Physicel Confingency 4808 S168 0978 S Physicel Cootingency 3907 5168 5075
Sub-total 52835 56851 109137 Sub-total 43978 55851 $9829
& Price Coetingency M3 1588F 4ED.19 & Piice Contingency 600 0.00 0.00
Tetal 85016 72740 1571156 OMCosnt Total 41378 56851 e
0.4

OM Cont
28

OM Cost
290

OM Cost
38

OM Cost

OM Cost
403



Table 5.14 ECONOMIC ANALYSIS

I. M/P Unit : Cols. Miflion
Year Economic Cost Economic Net Benefit

Construction  OM Total (C)  Benefit (B) {B)-(C)
11599 2145 000 2145 0.00 -21.45
2 2000 999 000 9.99 0.00 -9.99
3 2001 103.46 000 10346 0.00 -103.46
4 2002 103,46 043 103.89 16.74 -87.45
5 2003 103.46 086 10432 3348 -70.84
6 2004 117.23 129 11852 50.21 -68.31
7 2005 106.04 L7 107.76 66.95 -40.81
2 2006 8827 215 9042 83.69 -6.73
9 2007 8622 253 B8.75 08.48 .73
10 2008 8622 290 89.12 112.88 23.76
11 2009 8622 3128 §9.50 127.6%8 38.18
12 2010 8625 3166 £9.91 142.47 5256
13 2011 000 4.03 4.0} 156.87 152.84
14 2012 0.00 4.03 4.03 156.87 15284
15 2013 000 403 4.03 156.87 152.84
16 2014 000 403 403 156.87 152.84
17 2015 000 403 4.03 156.87 152.84
18 2016 6.00 403 4.03 156.87 152.84
19 2017 000 403 4.03 15687 152.84
20 2018 000 403 4.03 156.87 152.84
21 2019 000 403 403 156.87 152.84
22 2020 000 403 403 156.87 152.84
23 2021 000 403 403 156 87 152.84
24 2022 000 4.0 403 156.87 15284
25 2023 000 403 403 156.87 15284
26 2024 000 403 4.03 156.87 152 84
27 2025 000 403 4.03 156.87 152 84
28 2026 000 403 4.03 156.87 152 84
29 2027 000 403 4.03 156.87 152.84
30 2028 000 403 4,03 156.87 152.84
31 2029 000 403 4.03 156.87 152.84
32 2030 0.00 4.0 4.03 156.87 152.84
33 2031 0.00 403 4.03 15687 152.84
34 2032 000 403 403 156.87 152.84
35 2033 000 403 4.03 156.87 152.84
36 2034 0.00 403 4.03 156.87 152.84
31 2035 000 403 403 156.87 152.84
8 2036 0.00 403 4.03 156.87 152.84
39 2037 000 403 4.03 156.87 152.84
40 2038 006 403 4.03 156.87 152.84
41 - 2039 006 403 4.03 156.87 152.84
42 2040 000 403 4.03 156.87 15284
Total 99827 139.72 1,13799 543868  4,300.69
EIRR (%) 14.56

Discount B/C  PV(Cols. Million) NPV

Rate {%%) Cost Benefit  [Cols.Mitlion)

20 073 323.48 234.57 -88.91

s 0.97 415.05 40293 12.12

n 1.20 489.12 588.63 99.51

10 1.42 549.72 780.58 230.86

5 218 76111 1L,811.26 105015
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Table 6.3 COMPARISON OF ALTERNATIVES (LOWER END OF IMPROVEMENT)

B Deseriptions ~ Alternatine i Altapaine2 - Alternative-3 ]
[ escr iﬁ;on of Altetnative | Impravement works: Improvement woechs: Tmprovement works:
Fxemation: up to SMI Ixcanation: up to SAM Excavalion: up ko SR2140 20k
Fasbankment: up ta SM? Embankmeni: up to SM1 Erabankment: up ta M1
Technical Aspeets: T T
Woik quantity _
Farth exeasation 482.800 m’ 4R2,800 m’ $26,500 '
Embardmeot 385,960 m’ 689,300 ' 650,300 m
Revetment 300m 300m 300 m
Prainage sluice I place 3 place 3 place
Rural road 1,740 m 1.7401n 1,740 m
Water fevel in stretch 1.1-2 Low due to lleeding High confined by dike Little diffecence from Al 2
Finaneial Aspeets: Projout ool 556 willion colons ﬁ_“: R&miltioncolens | 76.7 millionca’ons |
| ¥.conomic Asperts: T o
I lood in areas along gtretcly Floading stitl rennin Pratected from 10 year Mood. Protectad from [O year Hood.
L2
Soci:mp?c-t;;i and / house 738006 mi/ Ohouse | ﬁ?)B,OOO w1 house £34,000 7 | house
Lnvironmental Aspecta WNo signiticant tmpact Flow concenlrates (o scction | Flow concenlrates 1o soction
S SMIE and mangrove forest in
stretch L1-1 10 be cut 260 m
tong and 150 m wide é
Dvcrall Exaluation: T Selecteds Teast cost and ioss | Not selocted: TNt sclected: Liwde hydravtic
sogial and environmental impact effeets and damage to mangrove
forcst,

{(Noted  Streich of comparison: Trom river motth to SM13

Stretch L1-1: From the upper end of mangrove forest{section SM1) 2 Cerro Tl Encantado{section $M 7

Table 6.4 COMPARISON OF ALTERNATIVES (RIVER COURSE IN OLOMEGA AREA)
Deseriptions ] AHernative-t Allegnatine-2 - Alternatihe-}
Beseciption of altcrnative Route of San Migud R- Route of San Miguel R- Route of San Miguel R: i
Exitting channel route Existing channcd route with cut- | Existing route of Pelota River é
off channel below section and Oleimega drainaga
L SMit)
Technical Aspecte:
Work gquantity
Farth excavation $.686.000 m* 3,650,000 m’ 3.905.000 m*
Rock excasation 34000 m' 66.000m* 49,000 m'
I'mbankment 286800 m’ 239,600 m" 3g4300nmt
Revetment LA m 2,300 1.400
Side weir and owilet gate { each 1 each i each
Ground sil] 59m 151 m Bm
Infake pate none I place t place
Bridgefnew) 2 places 3 places 2 places
Rura] road 1050 m 1.050m ) 1.050m
Finangial A<pects: Projecicost | 349.0 miflion colons 321 million colons 349.1 million colens
Economie Aspeeis: T iliﬁﬂo_n_ol‘ flood damages Same benefitas Alt] Same beneditas Al
Sociat Aspucts: ' "
Land 7 house 1.925.000 m £ 2 houses 1,271,000 m'/ 2 houses £.473.000 mi?/ 2 houses
Secial impacy _ Nosignificant ipace New cut-off chanacl Route change of San Miguel R,
Environmsental Aspecls: WNosignificantimpact No sigaificant problem No significant problem
Sediment inflow: less than ever | Sedimentinflow: lesethanever | Sediment inflow: less than ever
'O eralt Eaaluation: T Not selested: Selected: Least cost and fess | Nat selfecied: i
social caviranmental impact.

{Nete)  Streteh of comparisen From SMI03 to SMI20-0 26K
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Table 6.5 CONCEPT OF CHANNEL IMPROYEMENT

Stretch Concept of improvement
Code [From [Te for Master Plan
SANMIGUEL RIVER
L1-t |SantaRilaR. tind of farm I'L: Conscryation of mangrove
___JisR2140.20K) 1and (S8MD) WK Nene
1.}-2 |Ecd of fanm land Cerro El Encantado |[PL: Qi0ye, DHWL>GH
_JiSMY) (SM7} WK : Channe{ excay ation. No dike,
L.1-2 |Cerro Bl Encantado |Linwon R. PL: Qi0yr, DHWL>GYH
(5M7) {SM11) WK: Channel cxcavation, Dike
[2-1 |LimonR. 1 Angel
{SM13) {SM24)
1.2-2 |Ei Angel Lregualquin R. PL: Qi DHWL>GH
(SM24) {SM30-0.05k) WK: Channel excay ation, Dike{localiy),
L3 )Ereguatquin R. Vado Marin Br.
(SM30-0.05%) (SM38-0.02%)
E4-3 |Vado Marin Br. Jocotal Drainage Lz Q10yr. DHW{L.<GIE. Realignment of river ¢ourse
(SM33-0.025) (SM64-0.03%) WK Channel ¢xcas ation, {Cut-off-channz], No dike,
L4-2 {Jocotal Drainage Brazo de S.M. Pi.: Q10yr. DHWL>GH. Realignment ef river course
{SM61-0.034%) {SME0-0.06%) WK Channel excavation, Cul-off-charnel, No dike,
142 |Brarade S.M. Chilaguera R, BL: Q10yr. DIWL<GH, Reatigninent of river courge
{SME0-0.06k) (SM92-0.25%) WEK: Channel excavation, Cot-off-channel. No dike.
L4-4 [ChilagucraR. La Canoa
(SM92-0.25%) (SM96)
1.4-5 [L.aCanoa Ll Delirio PL.: Existing capacity>Q1l0yr
(SM96) (SM103) WK: None
Ml {El xlirio Qlomega Dr. PL: Qltyr. DHWIL<GI
{(SM103) (SMI0440.14%) WK: Channel excavation, Cut-off-channel. No dike.

O1-1 [Olomega D/SAS End of COC
(SMI0H0.14K) (OL140.50k)

COC |EndofCCC Starf of COC/SM  |PL: Q10yr. DHIWL<GII, Realignment of rivir course
{OL1+0.80k) {SMI113) WEK: Channel excavalion, Cut-off-chanrel, No dike,
52-2 1S1art of COCSM Ground sifl L Ql8yr, DHWIL<GH
{SME13) {SM1HT7) WK: Channel excas ation, Cut-off-channel, No dike,
M2-3 |Ground sili Pelota R. L QI10yr, DHWIL>GH
(SMEIT} (SM11940.09k) WK: Channel excavation, Dike
M3 [Pelota R, L. Aramuaca
{SMI1910.09k) {SA\135)
M Aramuaca Moscoso Br. PL: Q10sr, DHWL>GH
{SAMI35) {SM157) WK : Channel excavation(focally). No dike
MS  |Moscoso Br. Taisshuat R.
J{SM157y {8M165+0.17k)
M6-1 |Taisthuar R, Urbina Br.

(SM16540.17%) (SMI170-0.06k)

OLOMEGA DRANAGE

012 [(Endof FW TelotaR. PL: QH0yr, DILWL<GII
(01,140 80%) (01.640.10K) WK: Channel excasation, No dike
02 |PelotaR. Olomega Outlet.
(OL6+0.10%) {OL610.30k)
Wo [Glomepa Outlet. Lake Olemcga
(0L6+0.20k)
QLOMEGA DIVERSION CHIANNEL -
Wi [Lake Olomega Peloia R. PL: QI0yr. DIIWL>GH. Realignmient of river coudse
{(PL210.41%) WE: Channel excavation, Dike
P2 |PefotaR. S Miguel R.
(PL240.34%) (SMI120-0.26%)
REMARKS:
1} PL: Concepi of planning 2} WK: Concept of improvement works

3) Ql0xr {or Q23yr): 10 sear {01 2 yeas) probable discharge

4) Q1o 10 year probable discharge with inundaticn upsteeam

53 Qex: Existing channel capacity

6} DBWL>GH {or DHWL<GIH): Design high water kevel is higher than (or lower) than
surtounding ground height.
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Table 6.7 PROJECT COST

Unit

Items

Unit Cosy{ €)

Amount{ ¢ million)

Quantity

I, Construction works
L1 Channel works

_ Embankment
Revetment

1.2 Structure v \\orl\s
Dx\ ESion \\eu B

_ Controlgate
Dr.am:_ige sluice

_Farth e\ca\ahon(]) o ow ]
Bahescavation?) | w0’ 20|
 Rockexcavation | 31_1 m

Cbs |
LE )

| 3smam0|
| 3906000

152,000

1,173,000
6,000

Type-A

_ TypeB
o TypeC
Ground sl
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Table 6.9

REDUCTION IN NUMBER AND AREA OF INUNDATION

ASSETS EXPECTED BY IMPLEMENTING THE PROJECT

2. Alt. KO#J+Uy- 230t Flocd Control Plan

{13 1.05-Year Retum Perdod .
Witer Number of Budings Agreoliural Crops (hs)
No. Depth Resdenes Sioces &  lotat  Maize Sugas Pasture  Totsd
(m) Medium Lew Pox Total  cthers cand
L 00028 61 142 64 61 s mn 139 210 376 1,225
2 02505 8 139 8 356 ? 353 39 57 M2 3
3 0510 114 167 12 502 10 52 16 155 &3 81
4 L&-1S 55 132 60 piY) 3 252 1?7 75 N 40
S 1320 199 255 116 480 10 489 52 127 512 5L
Total 421 784 447 1552 N 1,889 32) 614 7642 }589
1. Alt, {O+J4U)-2-yesr Flood Control Plan
{2} 2-Yesr Returm Perfod
Water Number of Busldings Agticutrural Crops (he)
No. Depth Residence Stotes &  Totst  Muize Sagar Pastare  Tolsl
{m) Madium Low Poot Total  others cant
1 0.0-025 161 390 17 34 15 My 137 14 633 9L4
1 02503 14 34 143 592 12 603 {1 K2 513 818
3 0510 193 452 210 870 17 383 166 2 943 1333
4 1015 93 21 100 415 ] 423 51 K3 485 665
5 1520 138 2 145 606 12 (11 73 160 119 952
Tedal 131 L9 176 3an 64 3182 551 716 3360 4637
2. At H{O+J+10)-2-year Flood Confrol Plan
(3) 5-Year Retwn Peried
Water Nurber of Buildings Agriceltural Crogs (ha)
No. Depth - Resndence - Stores & Total  Meze  Sugar Pasture  Totad
£ea) Medium Low Pooct Tolal  others cane
1 00025 195 454 206 858 17 [3H 160 170 750 1630
2 02503 155 351 63 673 14 693 123 153 684 976
3 05190 201 463 213 §82 8 w0 153 261 1095 L5M4
4 1015 41 9 44 183 4 135 o0 94 i s
5 1520 b 2t 9% 398 8 406 39 98 425 562
Yo 682 1,592 722 2.5% 60 3056 590 782 3331 4703
1 Alt KO+ HUY2-yesr Flood Control Plan
{4) 19-Year Return Perlod ) -
Water Number of Buildings Agricultural Crops (ha)
No. Depte Resideace T Swres & Tolal Muze Sugar Pastore  Tolaf
{m} Modium Low Foor Total  odwrs canc
1 00025 37 552 8 1,040 21 1,060 73 114 T8 1127
2 02503 208 484 m 912 i 930 156 185 201 1,143
3 0510 233 673 303 1,266 2% §.292 253 33 1410 199
4 10613 81 19 8% 357 7 354 92 143 $%0 815
5 1520 12 239 109 49 b 458 43 110 470 624
Totd 218 2,438 510 4024 8 4,105 718 049 404l 5708
2. At JO+3+Up2-yesr Flood Control Flan
{5) 20-Year Return Perlod
Weter Numbes of Bulkdings Agsicvltural Croos (ha)
No. Depth Restdence ~ Sores &  Toid  Maize  Supar Pasture Total
{mn) Medwo Low Poor Totat  othess cane
§ 60028 244 568 258 101 21 1091 159 126 536 831
2 0254058 247 517 262 1088 2 1107 73 200 856 1239
3 05410 353 847 k2 1,594 3 16 W 415 L0 2464
4 LGS 19 300 136 564 14 515 136 29 BSY 1206
5 t52¢0 9 m 126 521 10 533 58 145 614 318
Total 1,101 2,55% b 165 4,835 o7 493} 8433 1096 4677 6608
1 Alt, §0+J+ Uy-2-year Flood Coutrol Flan
{5) 80-Year Relurn Perlod
Water Hurber of Buiklmgs Agricuitural Crops (ha)
No. Depth Residence Swces & Total  Meize  Sugar Pesture  Totad
- {m Medium Low Poor  Total  others L
i 00025 0 o 0 0 /] 0 37 ] 1] k)
2 02505 244 5% 58 1,072 2% 1094 73 0 2 95
3 0519 35 8 397 1,643 33 1878 330 428 1796 2.5M
4 1015 163 N 178 738 15 753 166 242 18 1415
5 1510 147 - 344 136 647 13 £50 83 201 841 1129
Total L] 2,173 939 4,102 82 4184 691 813 3667 5231
2. Alt O+ 34 U)-2-year Pood Contred Flaa
___ (1) 100-Year Return Peciod -
Water Namber of Buiddings Agriculural Creps (hs)
No. Depth Residence Sirea &k Total Maize Sugar Pasture  Total
L {m) Modnm Low Poot Tatal  cihe cane
1 006025 [ [ 0 0 Q [] » [ [} 37
2 02503 263 612 Fi 1,152 23 LT 3? 0 ¢ 3
3 0510 110 958 115 1,203 3 1839 333 418 1156 1522
4 1018 190 4 WM 3 1 450 {83 41 105 1450
5 1820 162 n 171 1% 14 723 5 196 &0} 1OM
Tolal 10H 2388 1,084 4497 90 4547 670 855 3595 XN
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Table 6.10 42)  suivaze oF £coxomic cost
1L Pdority Project-Alt 1(0+31U)-2-3ear Flood Control fian

() Finencial Cost (1) Eccnomnie Cent
1999 Ut : Cols. Millica 199 - Unit : Cols. Midhon
No. Specification LC. F.C. Total No. Specification LC. FC. Total
1 Corstr<tion Cost 000 0.00 0.00 1 Constrecton Cost 000 000 0.00
2 Lanad Acquisiton 000 0.00 04 2 Land Acquisition o0 000 0.0
3 Administration Cost 0.00 0.00 Lilh] 3 Adeinistration Cost 0.00 000 0.00
4 Engineering Fee 143 1284 FORY) 4 Enginceding Fee 666 1234 1250
§ Fhysical Contingenay o 118 FL0 | 5 Physicet Contingeexy 0.67 123 195
Sub-toted 8§28 1412 2241 Subs-totz} 733 14.12 21.45
§ Price Contingency 102 085 183 6 Price Contingercy 0.00 0.00 000
Totst .30 1498 2429 OMCost Total 233 MR 2145 OMCost
0.0 . 0.0
2000 Lnit : Cols. Mdbica 2000 ) Uril : Cols. Miilion
Ko, Speaficetion LC. FC. Toial Ko Speofication LC. FC. Total
1 Construction Cost 0.00 000 0.0G b Construction Cost 0.00 0.00 0.0
2 Laad Acquisison 48 000 489 2 Land Acquisition 367 000 367
3 Administrution Cost 02 0.60 [l ] 3 Admnistration Cost on 0 02
4 Enginceding Fee 200 342 543 4 Engincering Fes 178 342 . 320
5 Physical Coctingemy 0.3 0.34 108 $ Physical Cootingency 057 034 09!
Sob-total 176 )16 11.52 Sub-total 623 375 9299
& Price Coatirgeacy 148 035 183 6 Price Contingency 000 000 000
Total 924 411 1335 OMCost Tota} 623 31 9.9¢ OMCost
 om 000
201 Unit : Cols. Milhon 2001 Unit : €cls. Million
No. Spocification L.C. FC. Tolel No. Specification LC. FC. Total
1 Cocstruction Cost 4206 41.68 85674 1 Construction Cost 3359 4368 78.27
2 Land Acquisition 482 0.00 4 80 2 Land Acquisition 367 0.00 .67
3 Admisistruion Cost 458 0.00 458 3 Administration Cost 405 000 408
4 Ergincering Fee n 531 8.42 4 Engineenng Feo 275 531 805
3 Physicel Contingency 5.45 500 1045 5 Physical Coctingency 441 5.00 941
Sub-tolal €0.01 5499 11499 Sub-total 13417 5499 10345
6 Price Coctingency 15.3% 690 2265 6 Price Coelingency 000 0.00 0.00
Toial 7536 £1 89 13764 OMCost Tota! 43417 5499 10346 OMCost
0.00 0.00
2002 Unit : Cols. Miflion 2002 Unit : Cols. M:tton
Mo. Specifation LC. FC. Totel No. Specificabion LC. FC. Tota)
1 Constrsetion Cost 4206 44.68 £5.74 I Construction Cost 335% 4 N
2 Lend Acquisiton 48 0.00 4 50 2 Lad Acquisition 367 0co 36
3 Admiistration Cost 458 000 458 3 Administration Cost 405 0.00 458
4 Enginccring Fee 3 st 842 4 Engincecirg Fee 275 33 8.06
3 Physica! Contingercy 5458 5.00 1045 5 Physical Coslingency 441 500 941
Sub-totst 60.01 5499 114.5% Sul-1c2] 43.47 5493 10338
& Price Conhngency 20.30 8.76 2806 6 Price Coclingency 0.00 0.00 Q.00
To! 8231 63.75 14405 OM Cost Todal 4847 5499 10346 OMCost
L 061 043
2003 Unit : Cols. Millica 2003 et : Cols. Mittion
No. Spesibcation LC. F.C. Total No. Specificatron LC. FC. Yoial
1 Constriction Cost 4206 468 3514 1 Constrection Cost 3359 4168 nn
2 Land Acguisition 480 000 480 2 Land Acquisition 367 0.00 167
3 Administzstion Cost 453 000 458 3 Admnistration Cost 405 6.0) 465
4 Enginccring Fec EX 531 842 § Engirccriag Fee 218 h 8G6
5 Physical Contingency 546 500 1345 5 Physical Cootingency 4] 500 941
Sub-tota 63.01 £499 11499 Sab-tota! 48.47 5499 10345
6 Price Conlingoxy B 1067 3598 6 Price Conlingency 0.00 0.00 Ldin)
Totaf 85.12 65.65 15077 OM Cost Todal 4547 5499 10345 OMCost
133 086
2004 Urit - Cols. Millicn 2004 Unit : Cols. Million
Mo, Specification 1LC. FC. Tota} No. Specificetion LC. FC. Total
1 Constructioa Cost 4106 H63 BN 1 Coastruction Cost 3359 4463 827
2 tand Acquistion 1)) 0.00 000 2 Land Acquisithe ¢.00 0.00 000
3 Administratioa Cost 134 009 434 3 Administration Cost s 000 384
4 Engiseening Fee 1 531 842 4 Engincesing Fee 275 531 806
3 Fhysical Contingency 493 5.00 295 $ Physical Contingeory 402 5.00 202
Subtotal 5445 5499 10945 Sub-total HXW M 9D
& Price Coctingency 2743 1264 4007 & Prce Contingency 0.00 000 000
Total 81%9 6163 149.52 OM Cest Total H 5459 $2.1% OMCost
213 1239
2005 Einit : Cols. Millicn W63 Unit: Cols. Mittioa
No. Specification LC. FC. Total Na. Specification LC. FC. Total
1 Corstruwhon Cost 4206 4468 £6.74 1 Construction Cost 3358 4448 FL¥1
1 [and Acquisition 000 0.00 00D 2 Lead Acquisition 000 000 000
3} Adminustration Cost 129 0.00 429 3 Admirstmtion Cost 8o 0o 38
4 Engincecing Fee in $31 842 4 Enguxxcng Fee 27s $.3) 304
5 Physica! Coatingency 495 S0 9.95 $ Faysical Cootingency 4.0 $.00 2401
Sob-otal 5441 5499 102.4% Sub-total 4433 He 9314
6 Prce Contingency 230 4 4596 6 Price Contingeny 000 000 000
Tota) 8571 62.65 15635 OMCost Total 2415 5499 99.14 OM Cost
kX 1
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Table 6.10 @2) ESTIMATE OF ECONOMIC COST
1L Prlority Project- Al 1 {0+ J+ 1) 2-year Fleod Controt Fian

(D) Financial Cost {2) Econorrdc Cost
Total Unit: Cols. Midtien Total Unit : Cols. Milon
Ho. Spexification LC. FC. Totd No. Specifcation LC. F.C. Teis)
$ Constractioa Cost 21030 234D 4331 b Constraction Cost 167194 22340 3913
2 Land Acquisitico 19.29 00D 19.20 2 1and Acquisitioa 1163 0.00 1168
3 Administestion Cost 2261 000 261 3 Administratoa Cost 2001 000 2001
4 Engincering Fee 2509 4281 6190 4 EnginccsingFee 20 4281 8ol
$ Physical Contingency 2172 662 MM $ Physical Contingeacy 248 26602 43.10
Sub-total 9 29283 597.18 Sub-total 24132 2318} 58
6 Prce Contingeney 12339 ME4 17823 & Price Contingeocy 0.00 000 000
Tota) 42831 347267 17598 OMCost Total 24732 2928} 51018
403

OM Cost
215



1

Table 6.11

ECONOMIC ANALYSIS

Priority Project-AlL1(0+J+U}-2-Year P Unit : Cols. Million

Year Economic Cost Economic Net Benefit
Construction  OM  Total (C}  Benefit (B) (B)-(C)

Po1999 21.45 0.00 2145 0.00 -21.45
2 2000 299 0.00 .99 0.00 999
3 2000 103.46 0.00 103.46 0.00 -103.45
4 2002 103.46 043 103.89 21.08 -82.81
5 2003 103,46 0.86 104.32 4217 -62.15
6 2004 99.19 129 50048 6325 -37.23
7 2005 99.14 1.72 100.86 8434 «§6.52
8 2006 0.00 219 215 105 42 103.27
9 2007 000 215 215, 10542 103.27
10 2008 0.00 215 215 10542 103.27
11 2009 0.00 218 2135 10542 103.27
12 2010 0.00 215 215 105.42 103.27
13 2011 0.00 215 z15 105.42 103.27
14 2012 0.00 215 215 105.42 103.27
15 2013 000 215 2.15 105.42 103.27
16 2014 000 215 215 105.42 103.27
17 2015 0.00 215 215 105.42 103.27
18 2016 000 215 2.15 105.42 103.27
19 2017 000 215 215 105.42 103.27
20 2018 0.00 215 215 105.42 103.27
21 2019 0.00 215 215 105.42 103.27
22 2020 0.00 215 215 105.42 103.27
23 2021 0.00 215 215 105.42 103.27
23 2022 0.00 215 215 105.42 103,27
25 2023 0.60 215 215 105.42 10327
26 2024 0.00 215 2.15 105.42 10327
27 2025 .00 215 2.15 105.42 103.27
28 2026 0.00 215 215 105.42 103.27
29 2027 0.00 215 2135 105.42 103.27
30 2028 0.00 215 215 105.42 103.27
31 2029 0.00 215 215 10542 103.27
32 2030 0.00 215 215 105.42 103.27
33 2031 0.00 215 218 105.42 103.27
34 2032 0.00 215 215 105.42 103.27
35 2033 0.00 215 215 105.42 103.27
36 2034 0.00 2.15 215 105.42 103.27
37 2035 0.00 2.15 215 105.42 103.27
38 2036 0.00 0.00 0.00 0.00 0.00
32 2037 0.00 0.00 0.00 0.00 0.00
4G 2038 0.00 0.00 0.00 0.00 0.00
41 203% 0.00 0.00 0.00 0.00 0.00
42 2040 0.00 0.00 0.00 0.00 0.00
Total 54015 68380 608.95 337344  2764.49
EiIRR (%) 18,11

Discount  B/C PV(Cols. Mitlion) NPV

Rate (%) Cost Benefit  (Cols Million)

20 090 241.50 21832 2318

15 421 29216 35229 60.13

12 149 33034 491.65 161.31

10 1.75 36010 629.53 26941

5 287 45622 130923 853.01

T - 48
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