Table 5.1-2  SEDIMERT DISCHARGE BY EACH SUB-BASIN

---------------------------------------------------------------------------------------------------

: Sediment Flow Discharge (m3/s
Sub-Basin - Have of Tributaries . Discharge e o
. Humber ' {m3) Hean Max.
1. Upper Chama 122,800 7.3 68.3
2. ‘Mucuruba, £1 Cardenillo, etc. 11,700 2.7 . .21.4
3. La Hucuy : 64,300 2.1 16.4
4, Hucu jun . . 5,900 4.1 32.4
5. San Jacinto, Mucunutan, etc. 0. 3.9 30.8
. Albarregas o ) _ 0 2.0 20.8
7. La Gavidia, etc, 58,500 2.0 18.7
8.  Upper Huestra.Senora - 900,800 3.7 . 26.8
a, Lower Huestra Senora 427,000 14 29.7
10, Aa Gonzalez - 76,100 2.4 18.9
1. La Sucia - 0 1.3 10.1
12. ‘Arbolote,etc.. = ¢ 743,000 0.7 5.2
13. La Vizcatna . 315,900 ' 1.5 1.0
14. PRaruchi, E1 Yolino, El Anis 702,000 _ 21 16.8 .
15.°  La Joya, ats, 895,000 0.5 4.0
16. ~5an Pablo 1,456,700 6.8 42,7
17. Sto. Domingo 76,100 1.5 11.8
1B. Upper Mocoties . ' ] 6.1 38.0
19, Lower Mocoties b 4.4 27.3
20. ‘Mejias 0 3.0 18,9
0 3.8 24,0

21, {a Sucia, Kocacay

----------------------------------------------------------------------------------------------------
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Table 5,1-3 SEDTMERT PRODUCTIVE SUB-BASINS

------------------------------------------------------------------------------------------------------

. _ oo Gully .
Sub-basin Catchment . Denuded Torrent et o Remarks
- No. - Area Area Length* . Density - Hean Length (Tributaries)
: {km2) (km2) {m} (mfkm2) (m)
8. - 303.8 4.1 1,33 7,000 - 40D .- Upper Huestra
: Senora
9, i 330.0 i5.1 . 5,947 5,000 400 - Lower Nuestra
: Senora
12. 58.8 ' . 16.0 5,000.. 2,500 300 Arbolote, etc.
. 13. . 136.6 4.6 . 2,444 5,000 300 La Uiicaina
14, 101.5 72,5 32,384 2,500 300 Maruchi,
E1 Holima, etc.
15, 45.4. : 16.9 3,961 2,‘500 350 - La Joya, ete.
16. o 27047 17.8 13,072 4,000 350 . San Pablo
Total o 1,336.8 147.¢ . 64,143 o -——
Average o —a- . — -— 3,142 326%*

oty e 8 0 20 e e e A8 R B e e A e L 02888 8 8 o S e o o e i R O A 0 A0 00 0 8

Hote *: Torrent length is calculated oniy for the denuded area.
** ; The figures show the average weighed by the ratios of depuded area
in each sub-basin to the total. :
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Table 5.1-4  DESIGN FEATURES OF CROSS SECTION BY ALTERNATIVE CASE

Stretch * Riverbed  ceemmsmmcamemacands
‘ “Gradient - Hidth Depth

o o 3 o T R s Ay e e e R A B A 3 e e

10.0k-12.6k 171,480 1,400 1.6

© I 12.6x-28.0k  1/880- 1.4b9 1.4
11 28.0K-35.2 V65 1,400 1.3
v 35.2#-45.5k 1450 1,100 '7 1.3

y 45.§k-4'a.0k 1/250. 1,106 1.1

VI 48.0k-50.0k  1/185 1,100 1.0
VAT 50.0k-53.4K 1/145 71,100 0.9

' Case 2 ‘ --“(-:;se 3

Width ﬂeptt-\“ Hidtl; ----- Width
(i ke

600 2.7 290 210
600 2.3 - 240 160
600 2.1 230 150
600 1.9 210 - 130
600 1.6 180 i_uo
600 1.5 170 90
600 1.3 150 70

__________

----------

----------

4.7

4.6

4.5

4.3

4,1

3.0

3.9

——

-----------------------

NOTE *: Measured alang the design alignment.
H.4.C. = high water channel
i..W.C. = Jow water channel
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Tabla 5,1-5 = COST COMPARISON FOR ALYERNATIVE CASES

Unit Case 1 : 'éase 2 Case 3
item -of . e i iy - TR—— _
Quantity - Quantity Cost Quantity  Cost Quantity . Cost
(Bs.miTlion} {Bs.mi1lion) - {B8s.mi11ion)
Land .
Acquisition millionm2 64.6 442 ©24.2 - 166 11.5 79
Embankment  million m3 2.55 741 4.17 871 4.63 . 901
Excavation: - million m3 - - {108 - . - 11,91 ¢ 1,942
. ) (16.83)
Revetment . 1000 m3 - - 13 19 - 213 *305 150 215
Groin - 1000 m3 70 69 : i64 182 65 - 64
Bridge no. 1 - 494 1 183 1 %0
Total 1,765 1,687 3,201
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Table 5.1-6 COST COMPARISON BETHEEN RIVER CHANNEL IMPROVEHENT
PLAN AND DIVERSIOR CHANNEL PLAN

o e e e £ R A B L R ok Ak T i £ e e W Ak ok e

Untt Channel ITmprovement Blan Diversion Channel Plan

Ttem of T T T Ll
: Quantity Guantity  Cost Quantity . . Cost

‘L : {million Bs.) {miltion Bs.)

Land
Acquisition wmillion m2 . 24.2 166 30.4 . <146
Embankment million m3 4,17 871 4.17 - BN Y5
Excavation million m3 - (1.08)* 1,68 # - 264
a {5.75)%

Rivetment 1000 m3 - 213 305 213 305
Groin 1000 m3 164 162 1R 162
Bridge no 1 183 1 183
Total 1,687 1,931

- NOTE * : To be used for embankment. S .
#x: Yplume for spoil. (= Excavation Yolume - Ewbankment Yolume)
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Tab?e-'5.1-7 .Df\iLY LABOR WAGE BY CLASSIFICATIOH

- 1 o 0 e N A e 8 e 4 10 e ET

: - o . LABOR WAGE
o, CLASSIFICATION 1) § o Pt e o
F.C. {Yen) :1L.C. (Bs)
1, Foreman day 0 675
2. Operator - day . -0 600
. 3. Asst. Cperator day ., K] 500
4, Driver - - oday - -0 500
5, #echanic ©day X\ 515
6. Electrician - day. 0 515
7. Helder . _ day 0 565
8. Carpenter. : day 0 515
- 9. Concrete Worker . day .0 465
.- 10," -Mason : day 0 515
~ 11, Steel Worker L day s -0 515
12, Rigger .. S .. day .0 565
" 13, Skilled Labor © day : 0 515
- 14, Semi-skilled Labor day . - 0 485
. 15. Common Labor day B 450
16, Foreman (foreign) day 30,000 1,400

ROTE: Minimum wage up to Feb.1989 = 2,000.Bs./month
: Minfimum wage after Mar,1989 = 4,000 Bs./month-
. Morkable days will he assumed at 22 days per-month

- Working heur  Hon.to Thu.; Gt

: 7:00-12:00 and 13:00-18:00(10 hrs)
Fri.; N R
7:00-12:00 and 13:00-16:00(8 hrs)
(48 hrs. per week)

Overtime work 35% up for night

60% up for midnight
100% up for horiday
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Tabls 5.1-8 UNIT PRICE OF MATERIALS

___________________________________________________________________

HO DESCRIPTION UNIT PRICE - {Bs)
1. Portland Cement ©aton” 1,180.0
2. Reinforcing Bar ton §,450.0
3. Channel- Steel- ’ -ton - - 11,800.0
4, ' Steel Angle ton 11,800.9
5. ° Cobble & Rubble ton oo 240,90
6.  River Run (screened) = I 300.0
7. Concrete Aggrégate ton Cote o 400.0
8. Hater-reducing Agent kg - 46.2
9.  Annealed Iron Wire - kg . - .0 9.3
10. ° Nail kg . 25.0
11, ° Seed ki - o 1.2
12, - Fertilizer - Y kg ¢ 8.5
13. - form Qi1 - "t o 24.6
14, . Hetal Form, 300x1500 ne. oo 531.0
15. Metal Form, 200x1500 ne. .o 531.0
16, © Timber ’ - om3 T 9,300.0
17. ~ Belt and Hut Tovkge . . 43.6
18. Clump Mo ‘38.8
19, €1ip . . L e L 6.8
20. Concrete Pipe, Im dia. - m - - - 1,8480.0
21, PVC Pipe; ‘50m - o Coom <o 7330
22, Light i1 : - L) 8 e 0.7
23. fasoline - = i Tt s 2.5
21, {ubricant _ lit. 25.9
25. Steel frame - S oton <+ 13,000.0
26. Pipe-Support, 48.6mm . L 56.5

27. Anchor Bolt, 22_nm - no. 39.3

e e A i B e ey R R D 8 T S Ak Bl ok e o R R A i e
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Table 5.1-8 BREAKDOHH oF '%.'IASTER‘ PLAN CONSTRUCTION COST FOR BASIN-WIDE PROJECT

Unit: Bs
WORK . ITEH UNIT URIT COST QUANTITY COST
1. DIRECT COST
A. Sediment Control Horks : .
{1) Preparatory Works (10% of (2) to (17)) 1.s. 92,183,280

{?) Sabo bam C-1, Rubblestone {oncrete m3 2,390 62,500 149,375,000
(3) Sabo Dam C-2, Rubblestone Concrete m3 2,310 -.40,500 93,585,000
(4) Sabo bam C-3, Steel Frame ' m3 2,590 17,100 44,289,000
- (5) Sabo Dam C-4, Steel frame " m3 2,660 -27.000 71,820,000
(6) Sabo Dam C-5, Steel frame m3 2,640 14,600 -38, 544,000
(7) Sabo flam C-6, Steel Frame m3 2,590 25,100 . 65,009,000
(8) Sabo Dam C-7, Steel Frame m3 2,600 22,000 57,200,000
(9) Sabo Dam C-8, Steel Frame m3 2.,5%0. . 17,100 44,289,000
{10} Sabo Dam C-9, Steel Frame_ m3 . 2,580 27,200 70,448,000
{11} Sabo Bam N-1, Rubblestone Concrete m3 2,070 65,000 - 134,550,000
(12) Continuous Dam, Mucusos nos, 903 11111 R 3 2,708,000
{13) Continuous Dam, Mucusas nos. 1,364,000 10 13,640,000
{14} Continuous Dam, Hucusuru : nos. 1,640,000 5 8,200,000
{15) Continuous Dam, Other Sites . . Nos., 574,000 : g2 52,808,000
(16) Retaining Hall (Wet Masonry) nos. 22,500 1.400 31,500,000
{17) Hiscellancous Works(5% of (2} to (16)) 1.s. i . 43,896,800
Sub-Total ' G 1,014,016,080
. B. Flood Control Works o : e : _ ,
{1) Preparatory Works {10% of (2) to (19}) 159,593,900
(2) Land Clearing _ “ha 37,000 2,300 85,100,000
(3) Excavation of Riverbed md - T -
(4) Dike Embankment m3 167 3,993,000 666,831,000
“(5) Soddimg - . : ha 246,000 181 . 43,440,000
(6} Gravel Pavement m3 560 64,100 35,896,000
{7} Revetment ‘ : m .. 15,200 . 30,800 468,160,000
{8) Groin nos. 45,600 1,370 . 62,472,000
(9) Ground-sill - no. 22,040,000 1 22,040,000
{18) Puerto Chama Bridge Extension ne 20,000 6,100 122,000,000
Sub-Total - 1,656,532,900
Total of I. 2,670,548,980
11. Land Acquisition
(1} Platano _ Ha 100,000 558 55,800,000
(2) Pasture . Ha 30,000 1,742 52,260,000
Total of II. . _ 108,060,000
‘111, Administration Cost (5% of I & II) L.S, 138,930,449
iv. énginéering Service (10% of I) L.S. 267,054,898
V. Physical Contingency(10% of I,1I,11I & IV) L.S. 318,459,433
Grand Total 3,503,053,760

______________________________________________________________________________________

_MNote : (1) 1 US$ = 40 Bs. = 130 Yen
{2) Cost of excavation of riverbed of Item 1.B.(3) is included in cost of dike embankment
because materials excavated are used for dike.
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Table 5.2-1  BREAKDOWN OF MASTER PLAN CONSTRUCTIOR COST FDR LOCAL PROJECY

Unit: Bs
HORK ITEH UNIT UYNIT COST QUARTITY [81)3]
1. DIRECY COST

A. Sediment Control Works _ : :
{1) Preparatory Works (10% of (2) to (4)) 1.5. ©- 1,753,450
(2):Check Dam © noS. 60,800 : 88 5,350,400
{3) Retaining Hall : i 8,230 750 6,172,500
(4) Revetment : B m 8,350 © 720 6,012,000
Total o : C 19,268,390

8. Flood Control Works : _ ' S
{1) Preparatory Horks (10% of (2) to (4)) 1.5, : ‘ : 1,683,880
(2). Improvement of Albarregas River m3 i 4,630 660 3,055,800
(3) Improvement of Q'da Milla - 1.5, ° 13 000,000 1 13,000,000
{4) ]rmroveuent_of 'Q*da La Portuguesa R | & ' 174 4,500 783,000
' Total _ "_ : ' . - 18,522,680
Tota? of i ‘ o - o - 37,811,070
I1. Administration Cost (5% of 1.) SR 1,890,554
IIT. Engineering Service (10% of I.) - 3,781,107
IV. Physical Contingency {10% of I,II & 111} _ 7 4,348,273
Grand Total : _ 47,831,004

lotet 1 05§ = 40 Bs. = 130 Yen
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Table 5.4-1 ESTIMATED FLOOD DAMAGE RATES OF PLANTAIN IN LOWER REACHES

FlooD . _ INUNDATION DEPTH (cm) o
DURATION = emcmmmmmmm s s e e s et 2
(day) 20 18 16 W 1 10 8 6 4 2 0

i Pt A KD o 1 8 B L W T o g A e o o e R D D 4 8 D P e P 5 09D o ek o e ] o o U T A P e o ekl S

3.0 1.000 0.900 0.800 0.700 0.600 0.500 0.900 0.300 0.200 0.100 0.000
2.8 . 0.933 0.640 0.747 0.653 0.560 O0.467 0.373 0.280 0.187 0.033 0.000
2.6 0.7 080 0.603 0.607 0.520 0.433 0.387 0.250 0.73 0.087 0.0
24 0800 0720 0.60 0.550 0.480 0.400 0.320 0.240 0.160 0.080 0.000
22 0733 0.660 0.57 0.613 0.400. 0.367 0298 0.220 0.147 0.073 0.000
2.0 0.667 0.600 0.533 0.467 0.800 0,333 0,267 0.200 0.133 0.067 . 0.000
18 0.600 0.540 0.480 0.420 0.360 0.300 0.240 0.180 0.120 0.060 0.000
16 0.6 0480 0427 073 0.0 0267 0213 0150 0107 0.055 0.0
14 0457 0.420 0373 0327 028 0.233 0.187 0.40 0.093 0,047 0.000
Lz 0.4m  9.35¢:' o.ﬁzofi.e.zab 0.240 :a.zno:_'e.1€é 0120 0.080 0.080  0.000
L0 0.3 0300 0267 0.235 0.200 0167 0.133 ﬂ.lﬁé; [0.067. 0.033 0.000
08 0.267 0.200 0213 0167 0160 0133 0.107 0.08 0.055 0.027 0.000
0.6 0.200 0180 0.160 0.140 0.120 0.100 0.080 0.060 0.040 0.020 0.000
0.4 033 0120 0107 0.095 0.080 0067 0.05 0080 0.027 0.013 0.000
0.2 0.067 0.060 0.053 0.047 0.060 0.033 0.0 0020 0.013 0.007  0.000

6.0 0.000 0,000 0.000 0,000 ¢.000 0.000  0.000 0.000 0.000 0,000 0.000

R ol e e Al o w3 s e e S A6t S s ke B D P T P T 0 7 T e ot e o B U T L L A 4 L R RS AR R AR AN L S P LR L R R RS gy e e
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Jable 5.4-2 FORECAST OF CULYIVATED LAND IN THE LOWER REACHES

______________________________________________________________________________________________________

TOTAL HAXIMUH CULTIVATED LAND (km2)  ANNUAL FORECAST * {kn2)

STRETCH NO. SIDE "AREA CULTIVATED —--wesmmmamvmmmsamamans  GRONTH miismsmmmoo s me e i
(km2)}  LAND 1968 - (%) 1881 (%) {km2/yr.) 1088 2000 2019 2020

-------------------------------------------------------------------------------------------------------

Stretch 1 Right 18.4 14.8 1.4 8 3.8 21% - 0.8 510 7.32  6.17 1102
Left 20.6 170 -~ - 45 2% 0346 692 11.07 14,53 17.10

Stretch 2 Right 25.0 2.0 7.5 30% 8.4 34% 0065 888  9.71 10.40 11.09
Left 128 9.8° 0.7 5% 3.9 305 0286 5.62 857 9.80 9.80

“Stretch 3 Right 8.8 6.3 0.8 0% 6.3 75  0.446 6.30  6.30 630 6.30
Left 7.5 50 .- - 3.8 5% 0.262 500 6.00 5.00 5.00

Stretch 4  Right 14.9 112 4.0 27% 7.5 505 0.269 9,38 11200 11.20 1120
‘ teft  16.3 12.6 7.4 45% 10.5 64%  0.238 12,17 12,60 12:60 12.60
Stretch 5 Right ' 39.7 36.4 20,0 53% 28.1 7%  0.550 31,98 36,40 36.80 36.40
Left 17.0 3.7 -- - 2.0 125 0.5 3.08  4.93 . 6.47 8.01

Total 181.0 149.0 42.7 24% 78.8 44% 2,799  94.4 113.1 121.9 128.5

" HOTE * : Unti) the near future (2000), the cultivated land may be covered by plantain plantation
but in the far future in the year 2010 or 2020, agricultural products with a higher
productivity (50,000 Bs./yr.) than plantains, such as pepper, are possibly cultivated
in the lower reaches, and flood damage calculation in these years considers that
the cultivated land shares a pepper plantation area by 5%.
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Table 5.4-3  ESTIMATE OF TRAFFIC DAMAGE BY PROBABLE ROAD DISASTERS

___________________________________________________________________________________________________________

Detour Inter-  Traffic Volume {Vehicles) Traffic Damage (1000 Bs.)
Ro. Mace Hay  ruptiofnee--comvmimmcmcacasmaaa famaLan e mmm e ————
- : {Y/N) (hr.) 1988 2000 - 2010 2020 1988 2000 2010 2020

1 El Pedregal lio 24 3,760 5,930: 7,950 9,970 910 1,440 1.9_30 o2,420
2 La Muchchache No ©-48 3,760 . 5,936 7,950 9,970 - 3,660 5,770 7,740 9,710
3 Cacute . o 24 3,760 . 5,930 7,950 9,970 910 1,440 - 1,930 2,320
4 Tampacel ) - No 24 3,760 5,930 7,950 9,970 910 1,440 1,930 2,420
5 Tabay c o " Mo © 3 3,760 5,930 7,950 - 2,970 10 20 30 30.
6 E1 Salado . No 24 3,760 5,930 7,950 . 9,970 910 1,440 - 1,930 2,420
7 Mesa de La Virgen (1) " Ho -3 3,760 5,9% 7,950 9,970 19 20 30 30
8 Mesa de La Virgen (2) Ko 3 3,760 5,930 -7,950 . 9,970 - 10 20 30 30
g Merida Ko .0 3,760 593 7,950 9,970 0 0 0 0
10 Gd. Los Higuerones -~ = Yes- 412 9,410 14,840 19,800 24,940 380 600.. 800 1,010
11 fonf. of Chama & H.8  Yes 12 9,310 14,380 19,890 24,940 380 500 800 1,010
12 (d. Los-fimos © Ro - 48 9,960 15,730 21,110 26,490 9,700 15,320 20,560 25,810
13 (d. Maciqual o 48 9,960 15,730 21,110 26,490 9,700 15,320 20,560 25,810
18 Arraques. ©- Ho - .48 9,960 15,730 21,110. 26,480 9,700 15,320 . 20,560 25,810
15 Qd. La Jaya " Ho 48 9,960 15,730 21,110 26,490 9,700 15,320 20,560 25,810
16 Qd. €1 Dlable Yos * 3 9'_.770' 15,660 21,250 28,840 0 0 - 80 104
17 La Honda Yes ¥ 3 9,770 15,660 21,250 26,840 30 50 80 100
18 la Palmita Yos * 3. 9,770 15,660 21,250 26,840 30 50 - 80 100
19 La Providencia Yes * 3 9.770 15,660 21,250 26,840 30 50 80 100
20 Carabanchel Yes * 3 3,620 5,820 7,720 9,620 10 20 20 30
21 Qd. Romero Yes * 3 3,620 5,820 7,720 9,620 10 20 20 30
22 (d. Cubaiibl‘e Yes * 3 3,620 5,820 7,720 -.9,620- 10 - 20 Z0 30
B : Yes ¥ .. -3¢ 3,620 - 5,820 7,720 . 9;620 1] 20 20 a0
24 Qd. Tabacal Yes * 3 3,620 5,820 7,720 9,620 10 20 20 39
25 Qd. Silencio Yes * 3 3,620 5,80 7,720 9,620 10 20 20 30
26 p— Yes * '3 3,620 5,820 7,720 9,620 10 20 20 30
27 0d. Caciquito Yas * 3. 3,620 5,80 7,720 9,620 10 20 20 30
28 Qd. Penon 1I Yes * 3 3,620 5,820 7,720 9,620 10 20 20 30
Total 47,100 74,450 99,8590 125,410

demage Per Place 1,682 2,659 3,568 4,479

Al bl e - . - e vn - - A - . o b e B P 5 ek e 2 e e e e e

HOTE *: Bue to a short interruption time, vehicles are assumed
not to take a detour route. :

Conditions on damage calculatfon are :
Opecation cost (cars) = 0.70 #sfkm for detour route (speed = 30 km/tr) and
0.68 Bs/km for highway (speed = 80 km/hr}).
Operation cost (truck)= 2. 10 Bs/km for detour route (speed = 10 km/hr) and
' 1.6 Bs/km for highway (speed = 60 km/hr).
Loss of productivity = 15 Bs/hr*person (2 persons/vehicle)
) Detouring distance = 47 kn
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Table 5.4-4  CONDITIONS FOR FLOOD DAMAGE CALCULATION

_____ e e o A 8 Bk ke o 8 £ 7 ey A A A A AL A B L Ak R o A B 2 e e g g A L A L

o LONER REACHES -  UPPER/HIDDLE REACHES
FLOOD OR < ommmemmmeme S S SO -
RAINFALL IN STRETCH 1 STRETCH 2 STRETCH 3 STRETCH 4 SIRETCH 5  NUMBER OF - NUMBER OF
RETURN PERTOD ~smmmmmmmmn —mmmmmmemns o eimansenn wmmmeiaenn ——— I DISASTER - HOUSES
1.0, F.0. L.D. F.D. LD F.D. LD. F.D. I.D. F.D.  POINTS .  SUBMERGED
{cm) (day) .{cm) (day) (ch) (day) (cm) (day) (cm) (day)  (nos.} '(rmS-)
" 2 Years 21,1 0.7° 7.3° 2.3 114 2.5 133 3.2 13.9 6.5 0 0
5Years - 28.0 1.3 9.6 3.0 12.6 3.5 15.0 4.1 211 6.7 ‘5 0
10 Years 330, 18 12,0 3.4 14.8 4.3 17.8 4.9 25.5 6.7 8t - 30
30 Years . 45.6. 3.2 14.0. 4.5 17.1 5.0 20.2 5.3 3.4 6.7 50 70
50 Years  47.6 3.3 15.3 4.8 184 5.4 215 6.6 M5 67 75 110
100 Years  59.1 3.3 18.5 4.8 20.7 5.6 22.6 6.6 38.9. 6.7 100 130

- HOTE: 1.D.= inundation depth - F.0, = flood duration
The location and coverage of inundation areas of each stretch are presented 1n Fig 3.3-2.
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Table 5.4-5  BREAXDOWN OF ANHRUAL AVERAGE BENEFIT DF RASTER PLI\N
(in the Year of 2020)

Unit: million Bs.
: PROJECT SCALE IN FLOOD RETURN PERIOD
RIVER  STRETCH/  RIVER=-omrmomcimmmm msms e o o o it o i m e
REACHES ~ ITEN . SIDE  5.YEAR  10-YEAR SD-YEAR 50-YEAR  100-YEAR

2 3 B 5l ke o i R 3 A Lk R ] A U 54 2 4 S e 8 R e

Lover  Stretch 1 Right 5.62 7.3 - 9.31 9.85  10.08

left 8.4  12.33 1448 1532 15.68

Stretch 2 Right ~ 6.58  8.87  10.17  10.58  10.80
left 577 7.8 898 9.3 0.5

stretch 3 Right  5.26 601  -7.81 . . 8.08 8.2
 left 417 548 6.20  6.42  6.52

Stretch 4 Right  11.64 1517  17.05  17.60  17.83
Left 13.10 17.06  19.18 19.80 - - 20.06

stretch 5 Right . 46.61 59.35  65.46 - 67,25  68.01
left 10,24 - 13.04 . 1439 1478 14.95

Sub-total 117.684  153.965  173.03  179.012  181.69

Upper/  Trafflc  ---  27.61  .37.18 . 46.94 . 48.28  48.96
Hiddle : S

Houses - -~ 0.00 0.0 0.05  0.06 0.07
Sub-total 27411 37.214 4659  48.345 - 49,025
Total 185095 191,179 220,02 227.356  230.715

om0 s T L 08 4 Ak 8 T 9 O T £ P S o oy
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Table 5.4-6 ANNUAL COST AND BENEFIT FLOW OF MASTER PLAN

Unit: million Bs

HO.  YEAR  -mmmmesimismm oot ANNUAL
~ INVEST-  INVEST- . AVERAGE  ANNUAL
MENT (1)* MERT (2)** OMR  TOYAL  RENEFIT CASH FLOW
1 1991 85.14 3.83 88.97 0.00 ~ -88.97
2 1992  85.14 3.83 88.97 ~ 13.32 ~75.65
3 1993 85.14 3.83 88.97 26,63 .-62.34
3 1994 85.14 3.83 88.97  39.95 -49.02
5 1995 85,14 3.83 88.97  53.26 -35.71
6 - 1996 85.14 3.83 88.97  66.58 -22.39
7 1897 85.14 3,83 88.97  79.90  -9.07
8 1998  85.14 3.83 88.97  93.21  .4.24
9 1999  85.14 3.83 88.07 106.53  17.56
10 2000 85.14 3.83 88.97 119.84  30.87
11 2001 113.86 0.00  3.50 117.36  133.16  15.80
12 2002 113.86 0.00 -3.50 117.36 136,93  19.57
13 2003 113.86 0.00  3.50 117.36 140.70  23.34
14 2008 113.86 0.00  3.50 117.36 144.47 27,11
15 2005  113.86 .00  3.50 117.36  148.24  30.88
16 2006  113.86 0.00- 3.50 117.36 15201  34.65
17 2007 113.86 0.00  3.50 117.36  155.77 ~ 38.41
18 2008 113.86 0.00 .3.50 117.36 150.58 42,18
19 2009 113.86 0.00  3.50 117.36 163.31  45.95
20 2010 113.86 0.00  3.50 117.36  167.08 49.72
21 1 8375 0.00  5.40 89.15 170.85  81.70
22 W12 83.75 0.00 540  89.15 176.84  87.69
23 2003 83.75 0.00  5.40  89.15 182.82  93.67
24 2014 B3.I5 0,00  5.40  89.15 188.81  99.66
25 2015 83.7% 0.00 5.40  89.15  194.B0 ' 105.65
2 2006  83.75 0.00  5.40 - 89.15  200.79 111.63
27 2017. 83.75 0.00 5.40  89.15  206.77 117.62
28 2018 83.75 0.00 5.40 89,15  212.76 123.61
20 2000  83.75 0,00  5.40  89.15 218,75 129.60
30 2020  83.75 0.00  5.40  89.15 22473 135.58
3 2021 . 7.40 7.80 23072 223.32
32 02 7.40 7.40°  230.72  223.32
33 2023 7.40 7.40 230,72 223.32
34 2024 7.40 7.40 230,72 223.32
35 2025 7.40 7.40  230.72  223.32
36 202 7.40 7.40  230.72 223.32
37 2027 7.40 7.40  -230.72 223.32
8 2028 £ 7.40 7.40  230.72 . 223.32
9 2009 7.40 7.40  230.72 223,32
40 2030 7.40 7.40 230.72 223.32
45 203 7.40 7.40 230,72 223.32
42 2032 7.40 7.40.  230.72 .223.32
43 2033 7.40 7.40  230.72  223.32
a4 2034 7.40 7.40 23072 223.32
45 2035 7.40 7.40  230.72  223.32
8% 20% 7.40 7.40 23072 223.32
a7 2037 7.40 7.40  230.72 223.32
8 2038 7.40 7.40 23072 223.32
49 2039 7.40 7.40 - 230,72  223.32
50 2040 7.40 7.40  230.72 223.32
51 2001 7.40 7.40 73072 223.32
52, 2047 7.40 7.40  230.72  223.32
53 2043 7.40 7.40 23072 223.32
5 2084 7.40 7.40  230.72 223.32
55 2015 7.49 7.40 23072 223.32
55 2046 7.40 7.40 230,72 223.32
57 2087 7.40 7:40  230.72  223.32
58 2048 7.40 7.40 23072 223.32
59 2089 7.40 7.40 230,72 223,32
60 2050 7.40 7.40  230.72  223.32
MR~ 10.71%
B/C = 1.22
B-C - 244,20

4 £ e e A B R e Sk 2 P o e o 50 o o 1 N B i L T O 0

NOTE *; Investment on the basin-wide project.
*: [nyestment on the local project.
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Table 5.4-7  RELATIONSHIP AMONG GDP, NATIONAL BUDGET AND PUBLIC INVESTHENT
IN THE CHAMA RIVER BASIN

o it om0 e e a1 g ek A ki S e ey o LR A 3 A P O R At L g T B O A D Al B T e AR AR B S A T o

L 20 At 4 40 2 R B S L B o L S e A R b R L e L A AR R 9 P e 4 4 A A 2 O

1. Gross Domestic Product (GDP) *1) wmillfon Bs 409,487 464,620 493,765 719,423 --~ 521,824

- Real Growth Rate _ % — 1.8 A7 13.8 . 3.3
2. Mational Budget *2) mitlion Bs 77,081 102,844 122,283 158,018 185,122 129,062
- Proportion to &DP % - 18.8 22.1 24.8 22.0 — 21.9
3. Budget of MARNR #3) million Bs 1,835 1,804 4,353 © 4,596 6,350 3,806
- Allocation Ratio to % 2.4 1.8 3.6 2,9 3.4 2.9

the National Budget (1./2.).

- Interannual Growth of ’ % — -22.7 93.3 -18.3 - 17.9 ¢.5
A¥location Ratio '

4, Public Investment in the Project Area

- Zone Ho.16 Office *4) mi1tion Bs w1 9 22 31 17

- Office for the Region South - million Bs 4 R 73 75 12 63 &7
of Maracaibo Lake *5) ' :

Total - miliion Bs 14 8 8 % 94 74

- Allocation Ratio to 5 0.8 45 1.9 2.0 1§ 2.1

_the HARNR's Budget

SOURCE *1): "Anuario Fstadistico de Venezruela 1978", OCEI
*2): Central Budgetary Office
*3}: Division of Budget, Direotion of Programming & Budget, MARNR Caracas
"#4): Budget Section, MARHR Zone No.16 '
*5): Office for the Region South of Maracaibo Lake. MARNR Zone No.5
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Table 5.4-8 FORECAST OF AVAILABLE FUHD FROM MARNR

Unit: million Bs at 1988 price level

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

CASE 1.: 3% GRONTH RATE OF GDP AND
3 BUDGET ALLOCATION TO MARNR

1. GOP (3% GRONTR) 786,133 1,056,497
g, ATIOWL BUDGET (225 OF 1) 172,849 é;2.429

3. BUDGET 0 HARWR (3% OF 2.) s 6,073

4. PUBLIC INVESTHENT IN MERIDA 104 139

STATE ARD REGION SCUTH OF
HARACAIRO LAKE (2% OF 3.)

5. ALTERNATIVE ALLOCATIONS FOR THE PROJECT FUND

-1 60% OF 4. : e 62 84
- 70% OF 4. n3 98
- 80% OF 4, 83 112

CASE 2.: 4% GROMTH RATE OF GOP ARD
4% BUDGET ALLOCATION TO MARNR

1. GOP (4% GROWTH) 809,253 1,197,892

2. NATIONAL BUDGET (22% OF 1.) 178,036 263,536
3. DUDGET 1O MARNMR (4% OF 2.} 7.1 10,541
4. PUBLIC INVESYMENT IN MERIDA 142 211

STATE AND REGION SOUTH OF
HARACALBO LAKE (2% OF 3.)

5. ALTERNATIVE ALLOCATIONS FOR THE PROJECT FUND

- 40% OF 4, -B7 84
- 50% OF 4. C ) W 1}

- 60% Or 4. 8 - 126

______________________________________________________________________
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1,419,844
312,366
9,311

187

112
131
150

1,773,173

390,008
15,604

312

128

186
187

1,908,151

419,793

12,504

252

151
176
202

2,624,729

577,440

23,008

462

185
231
277

TOTAL
1991-2000  1991-2020
0,282,498 38,622,622
2,082,150 8,474,977

61,260 254,249
1,225 . 5,085
736 3,051

858 3,569

980 4,068
10,104,617 47,202,380
2,223,016 10,388,524
88,001 415,381
1,778 8,308
m 3,323

280 4,154

1,067

------




Tabte 5.4-9  ANNUAL REPAYHENT SCHEDULE OF MASTER PLAN
UNDER THE CONDITION OF 50% FUNDED BY LOAN

UNIT: million Bs.

ACCUMULA-
- TION
(4}

INTEREST
(5}

LOCAL  DISBURSE-

e e e b b e L R4 e AR B 8 4 o e e e B el e i o e o e R U R A e e b ) A L 8

1991 '55.13

1492 55.13

1993 55.13

1994 55.13

1995 55.13 .
1998 55.13 3.68
1957 55.13 7.35

1998 55.13 11.03
1999 §5.13 - 14.70
2000 55.13.  18.38
2001 70.76 22.05
2002 = 70.7% 25.73
2003 70,76 29.40
2004 70.76 o 33.08
2005 70,76 36.75
2006 70.76 41.47
2007, 70.76 46.18
2008 70.76 50.90
2009 70.76 55.62
2010 70.76 60.34
2011 ‘51.66 61.38

2012 51.66 62.42

2013 51.66 63.46
2014 51.66 .64.50
2015 51.66 65.55
2016 51.66 65,32
2017 51.66 65.08
2018 51.66 64.85
2019 51.66 64,62
2020 51.66 64.39

2021 63.12
2022 61.85
2023 60.57
2024 59.30
- 2025 58,03
2026 53.31
2027 48.59
2028 43.88
2029 39.16
2030 C 34.44
2031 31.00
2032 27.55
2033 24,11
2034 20.66
2035 17.22
2036 13.78
2037 10.33
2038 6.89
2039 3.44
2040 0.00

9.00
1,704.4

FUND MERT
(6) N
[(D+(5)+(6)]
55.13 50.54
55.13 63.95
55.13 68.36
55.13 72.77
65.13 77.18
55.13 BA.97
55.13 92.46
55.13 99.67
55,13 106,58
55.13 113,19
70.76 136.39
70.76 143.67
70.76 160,66
70.76 157,34
70.76 163.74
70.76 170.80
70.76 177.48
10,76 183.79
70.76 189.72
70.76 195.27
51.66 176.44
51.66 176.62
51.66 176.72
51.66 176.73
51.66 176.66
51.66 175.34
51.66 174.03
51.66 172.75
51.66 171.48
51.66 170.23
112.25
106.03
99,91
93.89
87.98
78.99
74.39
62.16
54.31
46.84
40.492
36.27 .
29.8%
24,80
19.98
15.43
1116
7.16
3.44
0.00
1,775.4 h.255.3

______ ﬁo;éf:—Loanwgaﬁa;tioﬁs a;é; annuat interest =-8%. - -
repayment period = 20 years including a 5-year grace period.
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Table 6.1-1  ALTERNATIVE STUDY CASES FOR SEOIMENY CONTROL STRUCYURE

Structure - Type Meterials
Saho Dam Gravity concrete dam Coricrete _
fubble concrete
Het masonry
Fill dam Rock
' Earth
Arch concrete dam Concrate
Steal frame dam Steel and gravel
Concrete block dam - Concrete
Cont inuous Dam Gravity concrete dam Concrete
’ Rubble concrete -
Het masonry
Gablon dam o Gabion
Retaining Wall Gravity type . Concrete
' o Het masonry
Dry masonry
Anchor type o Concrete panel
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Table 6.1-2 DESIGH FEATURES OF RIVER IMPROVEMENT

---------------------------------------------------------------------------------------------------

Riverbed Design Hater Depth Height of Dike (m}
Streteh Gradient «—-e-we—-emmsmeeao e Proposed length of dike
17100 /10 1/100 /10 in Kfp
(u/p) (A/P) {1/p) (A/P)

8 e £ S A T o 7 T Rt o 8 b e b B R g o .y o e 7 8 O A o A2 e 0 R U8 O, O S e e e

t D.Qk-12w5§ 1/1,900 2.7 2.0 1.9 3.0 8.1km (3.0-0.0; 10.4-12.5)

I 12.6k-28.0k  1/880 2.3 1.8 - _3;5 2.8 8.6km (12.5-16.7; 17.9-22.3
111‘28.0k~35.2k 1/625 2.1 1.6 3.3 2.6 -

IV 35.2k-45.6k  1/450 1.9 1.5 . .31 . 2.5  B.0km (35.0-43.0)

v 15.6K-18. 0k 1/250 1.6 1.2 2.8 22 -

VI 48.0k-50.0k  1/185 1.5 1.1 2.7 21 -
VII 50.0k-53.4k  1/145 1.4 1.1 2.6 21 -
----- T e

Note: The height of dike were obtained by adding the freeboard of 1.2m and 1.0m respectively for
the master plan and action plan to the design water depth.
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Table 6.1-3  ALTERHATIVE STUDY CASES FOR FLOOD CONTROL STRUCTURE

‘Structure _ ' Materials

Revetment Sodding
ngiﬂn
Yet masonry {concretie)
Wet masonry (asphalt)
] Concrete‘
Asphalt’

Textile form concrete

Groyne " Gabion
_Concrete biack
Cobble stone concrete

Textile form concrete

Groundsiil "~ Concrete
" Rubble concrete
Concrete blpék
- Textile form concrete

e e o g e T e L L P i e e A e e o L L

HOTE: Applicable anti-erosion work will be changed according
to the current velocity and direction,
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Tabie 6.2-1 STRUCTURAL PLAN OF PROPOSED RETAINING WALLS

{Action Plan)

--------------------------------------------------------- e Bk A L T e

e e e e o A R R R L R e e e b e o e e b e B e

Location Length (m)
Mesa de Virgen 200
_I.a Honda 150
La Paimita ' 150
l.a Providencia 50
Cacute : 70
‘La Vega ** 200 .
Total 820

Leaning-to-slope type with a slope of 1.0:0.5.

Around the confluence between the Chama and the Huestra

Senora Rivers.

Table 6.2-2 STRUCTURAL PLAN OF PROPOSED REVETHENT

(Action Plan}

Location/River Length (m)
E1 Pedregal/ Chama 20
-Cacute/ Chama : 160
Tampaul/ Chama 60
E1 Salado/ Chama 60
La Vega*/ Chama . 400
La Vega/ Qd. ET Diable 20
Fotal 720

the rever bank from scouring by flood

La Vega 1s located at around the confluence of the Chama

and Nuestra Senora riveys,

T-49

Hedight (_m) Type *

2,0 Concrete

2.0 Concrete

2.0 Concrete

| - 2.0 Concrete
2.0 Concrete '

2.0 Concrete

Height (m) Type *

4.5 Het masonry

4,5 Nét inasonry

4.5 Het masonry

R et rﬁasonry

4.5 _Het_ msonTy

4.5 Het masonry

¢ Slope of revetment -is generally set at 1.0:0.5 to pmtect'



Table 6.3-1

___________________________________________________________________________

BREAKDOWN OF ACTION PLAN COWSTRUCTION COST FOR BASIH-WIDE PROJECT

____________________________________________________________________________________________________

1

1

. DIRECT COST

A. Sediment Control} Works
(1) Preparatory Works (10% of {?) to (16}}

(2} Sabo Dam C-1,
(3) Sabo Dam C-2,
(4} Sabo Dam C-3.
(5) Sabo Dam C-4,
{6) Sabo Dam C-5,
(7) Sabo Dam C-6,
{8) Sabo Dam C-7,
{9} Sabo Dam C-8,
{10). Sabo Dam C-9,
(11) Sabo Dam H-1,

Rubblestone Concrete
Rubblestone Concrete
Steel Frame
Stéel Frame
Steel frame
Steel Frame
Stee) frame
Steel Frame
Steel frame
Rubblestone Concrete

{12} Continuous Dam, Hucusos

(13} Continuous Dam, Hucusas -
{14) Continuous Oam, Hucusuru
(15) Continuous Dam, Other Sites
(16) Retaining Hall (Het Hasonry)
(17} Miscellaneous Horks(5% of (2) to (16))

Sub-~Total

8. Flood Control Works

(1) Preparatory Horks (10% of {2) to {10)}

(2) Land {learing

{3) Excavation of Riverbed
{4) bike Embankment

(5) Sodding

{6) Gravel Pavement

(7) Revetment
{8) Groin
(9} Ground-sill

{10) Puerto Chama Bridge Extemsion

Sub-Total
Total of 1.
1. tand Acquisitton
(1) Platano
(2) Pasture

Total of I1.

I11. Administration Cost (5% of I & II)

1v. Engineering Service (10% of I

V. Physical Contingency(10% of I,I1,111 & IV)

Grand Tota}

UNIT UNET COST
l.s.

3 2,350
m3 2,310
m3 2,590
m3 2,660
w3 2,640
m3 2,590
ji1%) 2,500
m3 2,590
m3 2,590
m3 2,070
nos. 903,000
nos., 1,364,000
Ros, 1,640,000
nos. 574,000
nos . 22,500
1.5,

ha 37,000
m3 -

ml 167
ha 240,000
s . 560

m 15,200
ROS . 45,600
no. 22,040,000
me 20,000
Ha 109,000
Ha 30,000
L.S.
L.S.
L.S.

Unit: Bs

QUANTETY CoST
37,240,140
62,500 149,375,000
o 0
0 0
0 0
14,600 38,544,000
0 0
0 0
0 0
0 0
65,000 134,550,000
3 . 2,709,000
10 13,640,000
5 8. 200, 000
0 0
340 7,650,000
17,733,400
209,641,540
35,812,820
678 24,838,000
745,000 124,415,000
28 6,720,000
15,420 8,635,200
10,300 156,660,000
378 14,820,000
1 22,040,000
0 0
393,941,020
803,562,560
183 18,300,000
491 14,730,000
33,030,000
41,830,628
80,358,256
95,880,144

1,054,681,508

“tote ¢ (1) 1 US$ = 40 Bs. = 130 Yen

(2) Cost of excavation of vriverbed of Item L.B.{3) is included

because materials excavated are used for dike.

T-50
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Table 6.3-2  BREAKDOMN OF ACTION PLAM CONSTRUCTION COST FOR LOCAL PROJECT

Unit & Bs

a8t o o R R e L S 4 2 g 4 4 04 SR L0 09 o o 4 48 0L 4 4 Gl 08 T 0 ey ey R DR e e o

1. DIRECT COST
A, Sediment Control Horks
(1) Preparatory Horks (10% of (2) to (4))
{2) Check Dam
{3) Retaining Hall
(4) Revetment

Total
8. Flond Contral Works
{1) Preparatory Horks {10% of (2} to {4)})
(2) Improvement of Albarregas River
(3) Improvement of Q'da Hilla
(4} Improvement of Q'da La Portuguesa
Total
fotal of I.
11. Administration Cost {5% of 1.)
111, Engineering Service (10% of I1.)

1V, Physical Contingency (10% of I,FI & III)

Grand Total

60,800
8,230
8,350

4,630
13,000,600
174

660

4,500

1,753,490
5,350,400
6,172,500

" 6,012,000
19,288,390
1,683,880
.. 3,055,800
13,000,000
783,000
18,522,680
37,811,076
1,890,554
3,781,107

4,348,273

-47,831,004

___________________________________________________________________________________________________

Note: 1 US$ - 40 8s. = 130 Yen
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Table 6.3-3 DISBURSEMEHT SCHEDULE OF ACTION PLAN FOR BASIN-HWIDE PROJECT

Unit: 1000 Bs.

----------------------------------------------------------------------------------------------------------- 3 e e

ARHUAL D?SBURSEMENT )
Hork Itam Total A 1 1 A e 148 e ek e e B ot e e

________________________________________________________________________________________________________________

1. Dirvect Cost

1.1 Sediment Control 409,642 [ ¢ 60,703 80,843 69,671 24,886 24,886 46,305 59,564 &2.784
1.2 Floed Controt 303,941 0 0 55,314 67,039 37,105 48,180 48,190 48,190 48,190 40,723
Totai of 1, 803,583 0 0 17,017 147,882 106,776 73,076 73,076 94,495 107,754 83,507
2. Land Acquisition 33,00 . 0 4,955 4,955 4,955 4,955 3,303 3,303 3,303 3,301 0
3. Administratfon 41,831 4,183 4,183 4,183 6,275 4,183 4,183 4.133 4;183. 4,183 2,092
Expenses : '
4. Enginesring 80,358 12,053 4,018 9,361 11,831 8,542 5,846 5,846 7,560 8,620 6,681
Services .
5. Physical 95,880 1,624 1,316 13,552 17,094 12,446 8,641 8,641 10,954 12,386 0,228
Contingency ' o . o
Grand ?ota1 1,054,682 17,860 14,472 149,068 188,037 136,902 95,049 95,049 120,495 136,244 101,508

NOTE: Exchaﬁge rate is US$1.0 = Bs5.40.8 =~ JYE130. Price level is January of 1989,
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Table 6.3-4 DISBURSEMENY SCHEDULE OF ACTION PLAN FOR LOCAL PROJECT

Unit: 1000 Bs,

---------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

1. Direct Cost

1.1 Sad.iment Control 19,288 0 2,462 2,995 2,469 2,407 2,407 1,136 1,804 1,804 1,804

1.2 Flood Control 18,523 0 4,235 8,95 5,333 0 0 0 0 0 0
Total of 1. 37,811 0 6,697 11,950 7,802 2,407 2,407 1,136 1,804 ‘1.804' 1,804

2. Administrattoﬁ 1,891 373 189 189 189 189 189 189 189 85 85
Expensas )

3. Engineering 3,78'1 7% 378 1,017 664 = 205 205 97 - 153 153 153
Services

4. Physical 4,38 113 726 1,316 866 280 280 142 21% 205 205
Contingency - :
Grand Total 47,831 1,133 8,035 14,530 9,552 3,076 3,078 1,583 2,363 2,259 2,259

- NDTE: Exchange rate is US$1.0 ~ Bs.40.0 - JYE130. Price level is January of 1989.
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Table 6.4-1  BREAKBOWN dF ANNUAL AVERAGE BENEFIT OF ACTION PLAK
(in the Year of 2000) '

U_nit: 1000 Bs

et 1 it i rm P e o b e = o e A o B e e A T L R A A e e Rk e e

_ STRETCH/ RIVER AHNUAL
RIVER REACHES ITEM ~SIDE ‘ BENEFIT
Lower Reaches Stretch 1 Right 0
teft 7,800
Stretch 2 Right S0
Left 6,716
Stretch 3 - Right 0
Left -0
Stretch 4 Right 14,824
Left 16,677
Stretch 5 ) Right £8,012
Left .. - 0
Sub-total . 104,029
Upper/tiddle Reaches Traffic ——— 29,063
Housles' -~- . 70
Sub-total 29,133
Total 133,162
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Table §.4-2(1/2) COMPOSITION OF FINANCIAL COST AND CALCIJLATIUN
: OF CONVERSION RATES TO ECONOMIC COST
- (Basin-wide Project)

Unit: %
. _ Local Currency _

No. Hork Item F.C. Labor Haterials Rental - Total

. emmmramceesaess cmmeameemssssssaee e s e e ———— Equip- Over~

Comnon Others L.0., Concrete Others ment head

1. Sediment Lbn"cﬁol Works
1.1 -1 Sabo Dam 0.7 6.4 64 01 0.1 435 2.2 177 229  100.0
' 0.7 35 6.4 05 01 380 L7 129 - 229 819
1.2° C-5 Sabo Dam 2.4 1348 97 61 0.1 0.0 435 13.0. 185  100.0
: 21 7.2 9.7 03 01 0.0 348 9.5 185  82.2
1.3 N-1 Sabo Dam 0.8 59 6.2 01 0.1 477 2.4 139 22,9 100.0
0.8 33 62 03 01 363 1.9 ‘0.2 22,9  81.9
1.4 Continuous Pam, 0.5 14,1 132 01 0.1 2.0 9.3 187 23.0  100.0
Mucusos 0.5 7.8 13.2 0.5 0.2 160 7.4 13.6 23.0  82.2
1.5 Continuous Dam, 0.5 13.9 . 12.8 0.1 0.1 21.7 8.4  19.4 23.0 100.0
Mucusas 0.5 7.6 128 0.6 0.2 165 6.8 141 230 8.1
1.6 Comtinuous Dam, 0.5 13.9 12,6 0.1 6.1 21.6 8.7 191 230  100.0
MucusuTu 0.5 7.7 12.9 0.6 0.2 165 6.9 14.0 23.0  82.1
1.7 Retaiming¥all 1.4 4.3 6.0 0.8 0.0 5.0 1.7 6.7 22.8  100.0
_ 1.4 24 60 01 0.0 433 1.4 4.9 22.8  82.3
" 2. Flood Control: Works

2.1 - Land Clearing 0.0 32 68 0.2 01 6.0 0.0 .37.3 231 100.0
- ... .. 00 178 68 1.0 0.2 0.0 0.0 2.2 231 761
2.2 Dike Embankment =~ 5.1 4.3 7.6 0.4 0.2 0.0 0.0 60.5 21.9 100,
‘ ' 51 24 7.6 14 03 0.0 0.0 442 2.9 8.9
2.3 Sodding 0.0 225 158 0.1 - 01 0,0 7.5 3.0 231  100.0
- . . 0.8 -12.4 158 0.6 0.2 0.0 6.0 22,6 23.1  80.5
2.4 Gravel Pavement 0.2 2.7 &1 0.1 0.4 0.0 5.5 12.3  33.0  100.0
: ' 0.2 1.5 41 0.4 0.0 0.0 460 9.0 23.0 843
2.5 Revetment 0.2 24.0 144 01 0.1 87 21,3 82 23.0 100.0
0.2 13.2 14.4 0.2 0.1 6.6 17. 6.0 23.0  80.8
2.6 Groin 0.0 355 13.8 0.0 0.0 0.0 221 54 231  100.0
9.0 19.6 138 0.2 ‘0.1 0.0 17.6 4.0 23.1  78.3
2.7 ‘Groundsill 0.4 239 11,3 0.1 0.1 143 13.9 13.1  23.0  100.0
. 0.4 131 11,3 0.3 0.1 10.9 il.1 9.5 23.0  79.8

.........................................................................................................

HOTE: F.C. = foreign currency, L.0. ='tht oil, tLub, = Lubricant

Upper row shows the distribution of financial cost, and lower row shows the percentage for
catculation of economic cost, multiplied by the following conversion rates:

Common Labor 0.55
Light 081 . 4.06
Lubricant 1.46
Concrete . 6.76

“Other Haterials 0.80
Rental Equipment 0.73
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Table 6§4-2(2/2) COMPOSITION OF FINANCIAL COST AND CALEULATION
OF CONVERSION RATES YO ECONOMIC COST
{Local Project)

Bnit: %

_________________________________________________________________________________________________________

e o Ak 8 B R Lt B e o R 0 0 L e e e

e oo ot o A e o £ R T 1 e T 8 3 B A T S e S

1. Sediment Control Works

1.1 Check Dam 6.6 14.6 16.1 0.0 0.0 26.4 11.7 7.6 22.9 106.0
R (X 8.0 16.1 0.2 0.0 201 9.4 5.5 22.9 82.9

1.2 Retaining Hall 05 7.9 180 0.0 0.0 3.9 13.9 48 23.0  100.0
0.5 43 180 01 0.0 242 1.1 35 23.0 848

1.3 Revetment 0.2 235 159 0.0 0.0 9.8 203 7.2 238  100.0
0.2 129 168 02 01 7.5 162 52 23.0  8L3

2. Flood Control Horks

21 mprovemnt of 0.8 7.0 155 00 0.0 31 141 46 229 1000
Albarregas River 0.8 3.8 155 0.1 0.0 267 1L.2° 3.4 229 845

2.2 Improvement of 1.9 6.1 10.7 8.1 0.0 436 1.0 8.7 2.8 108.0
Q'da Milla 1.6 3.3 10.7 0.2 0.0 3341 5.6 6.4 22.8 83.2

2.3 _IHproyewent of 0.0 12.3 9.4 0.4 0.3 0.0 0.0 546 . 231 100.0
0'da La Portugues 0.0 6.8 9.4 1.7 0.4 0.0 0.0 39.9 23.1 81.1

_________________________________________________________________________________________________________

KOTE: F.C. = foreign currency, L.0. = light oil, Lub. = Lubricant

Upper row shows the distribution of financial cost, ard lower row shows the perceﬁtage for
calculation of economic cost, multiplied by the following conversion rates:

‘Coimon Labor 4.55
‘Light 011 4,06
Lubricant 1.46
Concrete o 0.76

Other Haterials 0.80
Rental Equipment  0.73
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Table 6.4-3(1/2) CALCULATION OF ECONOHIC PROJECT COST FOR ACTION PLAN
{Basin-wide Project)

----------------------------------------------------------------------------------- [Py

FINARCIAL CONVERSION ECONOMIC
KO, ’ WORK ITEM - COST RATE * CosT
{million Bs.) : (miilion Bs.)
I. DIRECT COST
A. Sediment Control Horks \ _
(1) Preparatory Horks [10% of {2) to (8)] 37.24 - 30.52

(2) C-1'Sabo Dam, -Rubblestone Concrete 149.38 . 0.82 122.34
(3) C-5:3abo Dam, Steel Frame : 38.54 0.82 . 31.68
(4) N-1 Sabo Dam,. Rubblestone Concrete 134.55 6.82 110.20
{5) Hucusos Continucus Dam : 2. . 0.82 2.23
{6) Mucusas Continuous Dam . 13.64 0.82 11.20
(7) Mucusuru Continuous Dam 8.20 0.82 6.73
(8) Retaining Wall {Wet Masonry) 7.65 0.82 - 6.30
{9} Miscellaneous Works [5% of (2) to {8)] 17.73 e 14.53
“Sub-total - S 409.64 . . 335.73
8. Flood Control Works :

(1) Preparatory Works [10% of (2) to {8)] 35.81 © aee 28.05
(2) Land Clearing 24.94 0.76 18,98
{3) Dike Embankment : 124.42 . 0.83 103.14
(4) Sodding 6.72 0.81 5.41
(5) Gravel Pavement 8.64 0.84 7.28
{6) Revetinent . 156,56 - 0.8 126.50
(7) Groin 14.82 6.78 11.60
(8) Groundsill 22.04 6.80 17.59
Sub-total .  303.94 319.55
Totat of I . 803.58 . 655,27

I1. LAND ACQUISITION _ :
-{1) Plantain 18.30 - 1.00 18.3¢
(2) pasture , 14.73 1.00 14,73
Total of 1I ' 33.03 33.03
I11. ADMINISTRATION COST (5% of 1T & 1) . 41,83 -— .42
IV. ERGINEERING SERVICE (10% of I) : 80.36 — 65.53
V. PHYSICAL CONTIHGENCY (10% of I to IV) 95.88 —=- 78,82
Grand Total . 1,054.68 - 867.07

NOTE *: Refer to Table IX-9.
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Table 6.4-3(2/2) CALCULATION OF ECONOMIC PROJECT COST FOR ACTfOH PLAN
{Local Project)

ot s e e o . e b ok A 3 T 3 R e e e b o e o o el ke o A R

: ‘ FINANCIAL CONVERSION  ECOMOMIC
Ko. . WORK ITEM COST RATE * COsT
{million Bs.) (million Bs.)
1. DIRECT COSY
A. Sediment Control Horks : _ . '
(1) Preparatory Horks [10% of (2) to (4)] 1.76 —_ 1.46

(2) Check Dam : 5.35 0.83 4.44

{3) Retaining Hall : 6.17 0.85 . 5.23

(4) Revatment - 6.0 - 0.81- 4.89
Sub-total 19.29 - - : 16.01

8. Flood Control Works ‘ '

(1) Preparatory Horks [10% of .{2) to (4)] 1.68. - — 1.40

(2} Improvement of Albarregas River 3.06 0.85 _ 2.58

{3) Improvement of Q'da Milla : 13.00 . - 0.83 10.82

(4) Improvement of ('da La Portuguesa 0.78 - 081 0.64
Sub-total . 18.52 : .15.44

Total of I ' 7 S 31.45

11. ADMINISTRATION COST (5% of I) 1.89 : — 1.57
111, ENGINEERING SERVICE (10% of 1) 3.78 —— 3.15
V. PHYSICAL CONTINGENCY (10% of I to III) 4.35 e 3.62
grand Total _ : 47.83 el 3978

ROTE *: Refer to Table 1X-9.
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Table 6.4-4 ° ANKUAL COST AND BENEFIT FLOW OF ACTION PLAN

Unit: million Bs

________________________________________________________________________

YEAL = memoesiem o s o i i v m i e m ANRUAL
INVEST-  INVEST- AVERAGE ~ ANNUAL

MENT (1)* MENT (2)** OMR TOTAL  BENEFIT  CASH FLOW
1 1901 14.60 1.04 15.64 0.00 -15.64
2 1992 12.84 6.66 19.49 0.00 -19.49
3 1993 122.60 - 12.05 134.64 0.00° -134.64
4 1994  158.39 7.92 162,31 16.66 . -145,67
5 1995 . 112,67 . 2.56 115.23 ~  33.29 -81.94
6 1996 78.11 2.56 80.77 49.94 -30.83
7 1997 - 78.21 1.30 79.51°  .66.58 -12.93
8 1998 98.96 1.96 108.92 83.23.  -17.70
g 1959 111.80 1.88 113.68 . 99.87 -13.81
10 2000 82.79 1.88 - 84.67 116.52 31.85
1 2001 3.50 3.50 133.16  129.66
12 2002 - 3.50 3.50 - 133.16 : 129.66
13 2003 _ 3.50. 3.50  133.16 129.65
14 2004 3.50 0 3.50 133.15 129.66
15 ° 2005 : 3.50 ° 3.50 133.16 - 129.66
16 2006 3.50 3.50 133.16 - 129.66
17 2007 " 3.50 3.50 133.16 129.66
18 - 2008 3.50 3.50  133.16 129,66
18 2009 3.50 3.50  133:16 .  129.66
20 2010 3.50 3.50  133.16 129,686
21 2011 : -3.50 3.50 133.16.  120.66
22. . 2012 3.50 3.50 133.16  120.66
23 2013 : '3.50 3.50  133.16 129.66
24 . 2014 3.50 3.60  133.16 179.56
25 2015 3.50 3.0  133:16  1290.55
26 2016 : 3.50 3.50  133.16 129,66

27 2017 . © 3.50 ‘3,50  133.16 - 129.66 .
28 2018 3.50 3.50  133.16 129.66
29 2019 3.50 3.50  133.16 129.66
30 2020 : 3.50 3.50 © 133.16 124.66
3N 2021 3.50 3.50  133.16 = 179.66
32 2022 ' 3.50 3.50  133.16 129.66
33 2023 _ - 3,50 3.50 - 133,160 129.66
34 2024 - 3.50 3.50  133.16 129,66
35 025 . 3.50 3.50 . 133.16 129.66
- 36 2026 © . 3.50 3.60 -133.16 .129.66
37 2027 ' - 3.50 3.50 133.16 ©  129.66
38 2028 3.50 3.50 133.16 129,66
39 2029 3.50 3.50  133.16 125.66
40 2030 3.50 3.50  133.16 129,66

IR = 13.22%
B/C = 1.58
NP = 316.52 Hillion Bs.

NOTE *: Investment on the basin-wide project.
=*: Trvestment on the local project.
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Table 6.4-5 FORECAST OF AVAILABLE FUND FROM HIC

____________________________________________________________________________________

TOTAL OF
_ CASE/TTEN ' 1990 1995 2000 1991 -~2000
CASE 1.: 3% GROWTH RATE OF GDP
1. GDP (3% GROMTH) . : 786,133 911,344: 1,056,497 9,282,497
2. ‘NATEONAL BUDGET (22% OF 1.) 172,349 - 200,496. 232,.429 2,042,149
3. BUDGET TQ WIC (5.5% OF 2.) 9,512 11,027 N 12,784 112,318
4. PUBLIC TNVESTMENT IN MERIDA 428 456 575 5,054
STATE (4.5% OF 3.) -
5. ROAD MAINTENANCE EXPENSES 34 40 16 409
(8% OF 4.) : T
6. AVAILABLE FUHD FOR YHE PROJECT 17 .20 23 . 202
{50% OF 5.)- .
CASE 2.: 4% GROWTH RATE OF GDP
L. GOP {4% GROWTH) 809,283 984,580 1,197,892 10,104,618
2. NATEIOHAL BUDGET (22% OF 1.) 178,036 216,608 263,536 2,223,016
3. BUDGET TO MTC (5.5% OF 2.) 9,792 11,913 14,494 122,266
4, PUBLIC INVES:THENT IN HERIDA © A4 536 652 5,502
STATE (4.5% OF 3.} :
5. ROAD MAINTENMANCE EXPENSES 35 43 52 440
(8% OF 4.)
6. AVAILABLE FUND FOR THE PROJECT 18 21 26 : 220

(50% OF 5.)

___________________________________________________________________
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Table 6.4-6 ANNUAL REPAYEENT SCHEDULE OF ACTION PLAN
UNDER THE CONDITION OF 50% FUNDED BY LOAN

_UNIT: million Bs.

A G P S R B At Lt e e AL R Bl A ko o et e A it e o sk sk e e kT WY R W e e

AMORTIZA- ACCUMULA- LOCAL  DISBURSE-
YEAR  LOAN TION TION INTEREST FUND HMENT
{1) (2) (3) (4) (5) (6) [€))]
(2(2) -2(3)] [(4)x0%] £(3)+{5)+(6)]
1991 9,50 9.50 0.76 9.50 10.26
19952 11.25 20.75 1.66 11.25 12.91
1993 81.80 102.55 8.20 81.80 90.00
1994 08.79 201.34 16.11 98.79 114.90
1995 69.99 271.3% 21.71 69.99 91.70
1996 49,06 0.63 319.76 25.58 49,06 75.28
1947 48.30 1.38 366.68 29.33 48.30 79.02
1998 61.42 6.84 421.27 33.70 61.42 101.96
1999 69.25 13.42 477.10 38.17 69.25 120.84
2000 51.88 18,09 510.89 40.87 51.88 110.84
2001 21.36 489.53 39.16 60.52
2002 24.58 464,95 37.20 61.78
2003 _ 28.67 436,28 34.90 63.58
2004 33.29 402.99 32.24 65.53
2005 36.75 366.24 29.30 66.05
2006 36.75 329,49 26.36 63.11
2007 36.75 292.73 23.42 60.17
2008 36,75 255.98 20.48 57.23
2009 36.75 219.23 17.54 54,79
2010 36.75 182.48 14.60 51.35
2011 ‘ 36.12 146.37 11.71 47.83
2012 35,37 111.00 8.88 44,25
2013 29.91 81.08 6.49 36.40
2014 23.33 57,76 5.62 27.95
2015 . 18.86 39,10 3.3 21.79
" 2016 15.39 23.71 1.90 17.29
2017 12.17 11.53 0.92 13.00 .
2018 " 8.08 3.46 0.28 8,35
2019 3.46 g.00 0,00 3485
2020 ' . 0.00 - 0.00 0.00 . 0.00
TOTAL  551.3 551.3 6,615.1 529.2 551.3 1,631.7

A B8 T B 8 B 4 T B B 7 . 5 Bt e o o P e

HOTE : Loan conditions are; annual interest - 8%, '
_repayient peried = 20 years including a 5-year grace period.
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