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1. DAM AND POWER PLAN

.1 DAM AND RESERVOIR

1.1.1 San Fernando Reservolir

Through the study of alternative plans in Annex G, it was pro-
posed 1o design a concrete gravity dam at San Fernando {catchment area
of 1,665 km? with an average annual inflow of around 400 MCM), The
effective storage capacity at the San Pernando damsite was determined
to be 380 MCM for irrigation of 23,960 ha and power generation of
53.6 GWh. (Refer to Annex G.6)

The mininum operating level of the San Fernando reservolr was
determined on the basis of estimated sediment yield. To allow sediment
deposit of 67 MCM in 50 years, the minimum operation level was set at
FL. 797.0 m. The full supply level was determined to be at EL. 826.5 m.

To determine the maximam reserwvoir water level, a flood routing
study was made by applying the probable maximum flood and probable
maximum discharge for a return period of 200 years. In the flood routing
analysis, the width of spillway was pre-determined at 30 m at maximum,
because of a narrow topographic shape of the damsite. 'The flood routing
study indicated that the probable maximum flood with a peak discharge of
5,300 m3/s would be lowered to 3,380 m3/s, and the maximum reservoir water
level would reach up to EL. 832.83 m, as shown on Table I-01 and Figure
I-01. As a consequence, the maximum reservolr water level was designed
to be at EL. 833.0 m.

I1.1.2 gpillway and Freeboard

The spillway was designed to safely discharge flood for a return
period of 200 years, regardless of natural flood control effect by the

reservoir. The estimated flood peak discharge of 2,920 m3/s at San
Fernando could be discharged at EI. 828.0 m without natural flood control



effect. Wlth a flood control effect of the reservolr, the outflow
dlscharge of Lhe PME‘ from the splllway would be 3, 380 m3/s. The eplllway
crest elevat: on was: set at EL 819 0 m ’Hhe w1dth of ove:r:flow sectlon
was topoqlaphlcally lmted to 30w ’Ihe splllway would be equlpped
with 3 sets of Splllway gates Wlth lO 0 min wz.dth dnd 8 0min helght

A freeboard from t'he max:unwn reservo1r water level up to the dam
c,rest was determ_lned on the ba51s of wave hea.ght of reservcur water and

.creep helght on dam slope by S.M. B nethod as well as some posmble
risk of delav of the splllway gate operatlon 'I‘he wave helght and cre.ep'
height were 'estlrneted to. be 1. 0 m, and - a freeboard of 1 0 m would be -
additionally. prov:Lded for 5p111way gate operatlon Consequently, the
dam crest elevatlon was demgnei to be at EL. 835. 0 1

I.1.3 Prelmunary De51gn of Dam

_ The river bed. at the daﬂelte is approx&mtely af EL. 740 0 Y.

Through the geclogical survey explalned in’ ‘Annex D.2.1, the’ weathered rock
outcrope at the damsite are to be excavated up’ to.the maximum: excavai_lon

surface at EL. 735.0 m.. Oonsequently, the San Femanéb dam was deSJ.gned
to have a height of 100.0 m: 'Ihe crest length at EL 833,0 m would be
approximately "320'r_n. _‘Ihe _dam- clest is deslgned to be 8.0 m in Wl_dth.

Stablllty ana1y51s for de51gn of the San Femando dam was made on

the basis of de51gn condltlons surmarJ_?ed hereunder

- Max. water level o ' Fl 833.'0 m

Full Supply level . EL. 826.5m
Min, operation level ~ . HL. 797.0.m
Spillway crest elevatlon EL. 819 -._0"m
Dam crest elevatlon S FL. 835.0m - -
_Foundetlcn e_levatlon _ EL 7350m
KL, 740.0 m

© River bed elevation



Unit weight of concrete 2.35 t/m3

Unit weight of sedirent load 1.0 t/m3
Shearing strength : 10 kg/cm?
© Farthcuake acceleration 0.16 g

Internal friction angle ' 45°

The Stablllty .ag.ainst sliding, bearing capacity and overturning were

calculated in the following manner:

&)  Stability against 8liding:

£ . v+To-B
uH

N =

‘where, N: Safety factor aqainst shearing sliding (z 4)

f: (oefficient of internal friction angle
(f =fan 45°)

To: Shearing Streng’ch of foundation rock (10kg/cm?)
B: wWidth of dam fomdation {m)
LV rTotal vertical forces (ton)

b) Stability against Bearing Capacity:
q=-2 b

where, q: Bearing capacity (t/m)
»V: Total vertical forces (ton)
B: Width of dam foundation (m}
e: Eccentric distance (m)

.c;:) Stabiiity .ag.aingt Ovefturning:

M

XO—-W

where, Xo: Horizontal distance of resultant forces (m)
IM: ‘'Total woment (t - m)
5V: Total vertical forces (ton)



The result of stability alialyéis is Shown ‘in detail on Table I-402,

For :EOLmdatlon treatment, 301nts and seams are to be adequately
treated by consolldatlon groutmg and, if requlred by dental work
Double grout curtain is to be provrded at the heel of/ ‘the darn, and *
dralnage holes are drilled in the bottcml lnspectlon gallery at’ the
downstream 31de of the curtaln groutlng, to: release upl:l.ft pressures

An enbedded. p'ipe'oool'ing 3ystem would be 'requir'éd in concréting
the dam. A network of gallerles would be 1nc:orporated 1n the dam for
- inspection and other purposes.

Tn accordance with such design Griteria, a preliminary design of

the San Fernando dam was prepared as shown on DWG-I-02 and DWG-I-03.

1.1.4 Diversion -Durihg 'Constr‘u'oti'on -

Dlverswn works would consmt of an upstream and downstream .

- cofferdams and a c:1rcular shape drvermon tunnel “In Vlew of the height
of mat concrete de51gned for - dam- safety 'at the bottcm of dam, the ,
upstream cofferdam was deslgned_-to be a concrete dam of 20 W in helght
above foundétioh rock or 15 m '.above"the river bed (crest elevatlon of
the cofferdam at EL. 755. 0 m) . . The dlscharge capacity of rlver diversion
tunnel was detenm_ned by applylng the des:.gn rlooc'i for a return period .
of 1.5 years which was estlmated at 260 m3/s The rlver d:i.vers:Lon flood
routing was oalculated as shown on Table 1‘-—03 AS a oonsequence, the
diversion tunnel was desrgned to be 6. 0 m :Ln diameter., The tunel would
be lined with concrete of 50 cm in average ‘thickness. The diversion
tunnel would be approximately 340 m-in le_ngth, as shown on DWG-1-04.



T.2 POWER FACILITIES

~1.2.1  Generating Equipment

'I‘he_.installéd capacity of the generating plants to be installed at
the San Fernando power station located at the toe of the dam was determined
in accordance w:Lth the fonnula presented in Annex G.3.2 and the proposed

reservoir water level, The rated reservoir water level was designed at
EL. ' 815.0 m, and the maximm,plant discharge was estimated at 32.2 m3/s.

The plant dlscharge in the dry season would vary in.the range of
.8 m3/s to 32 md/s, in accordance with the requirement of water release
for irrigation. A combined efficiency of turbine and generator of
18.2 MW with 8 m3/s discharge was estimated at 59%, and the efficiency of
9;l MW Was estimated at 74%. 1In view of a combined efficiency of turbine
and generator, as well as mechanical phenomena under low load operation,

it was designed to install two units of generators.

The maximum output of turbine was calculated on the basis of the

following conditions:

Maximum plant discharge (Q) 16.1 m3/s
High water level EL. 826.5 m
Rated water level EL. 8150 m
Iow water level EL., 797.0 m
Tallwater level

at max. plant discharge EL. 745.0 m
Rated effective head (h) 67.5m -

Expected efficiency of turbine
at max. output and rated head (n) 88.3

oe

Thus, the maximum output of the turbine was calculated at 9.4 MW as

shown below:
PL

2.8 . Q- h -n
9.8 x 16.1 x 67.5 x 0.883
9,400 kw '

1

i

The selected rated speed of turbine is 450 r.p.m, and its specific speed
‘was-calculated at 225.5 kW-m.



The rated 'oapacity of turbine and generator 'was'-determined at
9,100 kW and 10,000 kVA, respectively, on the basis that the efflclenoy
at maximumn output would be 96.8% and power Factor would be 91% '

In addition to two 'sets of - 'turbines and qeh‘erators as. outlined
ahove, a mmr-hydropower would be mstalled to make use of- water to be
released for- supplemental urlgatlon in the rainy season-in. the San Juan
de Flores area, which 1s 1ocated mmedlately downstream of. the San Fernando
dam. The water release for 1rr1gatlon in the rainy season would be in
the range of 0.1 m3/s to 0.9 _m3/s. The installed capacity of - the mini-
hydropower plant would be 500 kW. The rated speed of turbine would be
1,200 r.p.m, and the rated capacity of generator would be 625 kVA.

I1.2.2 Power Station and Related Fa0111t1es '

The pmver house was de31gned to be sited at the top of the
San Fernando dam to equip turblnes and generators as proposed above.
1t would be a relnforced conorete structure of 44, 8 m 1n length 30.0 m
in width and 19.0 m in height. The power house would have adeqoate
spaces for office, control room, .cu}’oicle room, e_ssembly bay, and other
electrical and mechanical auxiliaries. A layout of. the power houge and

generating equignént , as well as outdoor switchyard -i_s- shown on DWG-I-05.

The power intake would be provided on' the upstreéih face of the
dam, with a bellmouth shaped opening. . The condu:i.t'oenter line was
designed to be at EL. 791.0 m, to allow intake at the low water level
at EL. 797.0 m. The mtake structure would include intake gates, -
trashracks and guides. The :L_ntake gates would be operated by stationary
hoist fram the.operation deck.  The penstock would be about. 96.0 m in
length, with a diameter from 3.5 m to 1.6 m. ' '

Power generated at the San Fernando power statlon would be sent
to the load center in Tegucngalpa A 25 ]on long transmlssmn line
would be constructed to connect the power statlon with the receiving
substation in Teguoigalpa. The voltage of this t:c_ahsmiSsion line_ was



' détennined' to be 69 kV, which is the standard voltage of the existing
transmission line network. A single circuit line with 120 m2 or
266.8 MCM ACSR conductors would be installed.
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Table I-0L

B ?’—.’30 mw Ha=13.9

RESULT OF FLOOD ROUTING WITH PMF

Gate=7.5 . Spillway Crest=EL. 819.

ot e b e e e s

0O m

T QIn Qout i Area T

(hr) {m3) (m3/s) (m) (km2) c
0.5 60,0, 60.0 826.5 - 20.6 1.98
1.5 60.0 60.0 - 826.5 20.6 1.98
2.5 65.0 65.0 826.5 20.6 1.98
3.5 75.0 75.0 826.5 20.6 1.98
4.5 . 85.0° 85.0 826.5 20.6 1.98
5.5 95.0 95,0 826.5 20.6 1.98
6.5 125.0 125.0 826.5 20.6 1.98
7.5 . 175.0 175.0 826.5 20,6 1.98
8.5 207.5 L 207.5 826.5 20.6 1.98
9.5 - 222.5 222.5 826.5 20.6 1.98
0:5 - 277.5 277.5 826.5 20.6 1.98
1.5 372.5 372.5 826.5 20.6 1.98
2.5 442.5 442.5 826.5 20.6 1.98
3.5 487:5 487.5 826.5 20.6 1.98
4.5 540:0 540.0 826.5 20.6 1.98
5.5 600.0 600.0 826.5 20.6 1.98
6.5. 6800 680.0 826.5 20.6 1.98
7.5 . 780.0 780.0 826.5 20.6 1.98
8.5 930.0 930.0 826.5 20.6 1.98
9.5 1,130.0 1,130.0 826.5 20.6 1.98
20.5 1,335.0 1,225.1 826.5 20,6 1.98
21.5 1,545.0 1,235.0 826.5 20.6 1.99
22.5 1,720.0 1,253.3 826.6 20.7 1.99
23.5 1,860.0 1,278.1 826.7 20.7 1..99
245 1,942.5 1,307.2 826.8 20.8 2.00
25.5 1,967.5 1,337.5 826.9 20.9 2.00
26.5 1,970.0 1,367.3 827.0 20.9 2.00
27.5 1,950.0 1,395.4 827.1 21.0 2.01
28.5 1,942.5 1,421.7 827.2 21,0 2.0l
29.5 - 1,947.5 1,446.8 '827.3 21.1 2.01
30.5 1,980.0 1,471.7 827.3 21,1 2.02
31.5 .2,040.0 1,497.7 827.4 21.2 2.02
132,58 2,140.0 1,526.5 827.5 21.2 2.02
33.5 Z,280.0 1,559.9 827.6 21.3 2.03
34,5 2,465.0 1,599.9 827.8 21.4 2.03
35.5 2,695.0 1,648.5 827.9 21.5 2.04
36.5 3,000.0 1,708.5 828.1 21.6 2.05
-37.5¢ 3,380.0° 1,783.4 - 828.4 21.7 2.05
38.5° 3,827.5 1,876.6 828.7 21.9 2.06
39,5 4,347.5 1,991.5 829.0 22.1 2.08

{to be continued)



Table T-01

B=30m Hd=13.9 ~ Gate=7.5  Spillway Crest=EL. 819.0m

T - QlIn TQOut TH T Tharea T
(he) o d o m¥s) ) (md) <.
40.5 4,737, 2,126,2 829,44 22,3 2.0
41,5 4,992.5" 12;273.2 829.9 22,6 - 2.1
42.5 5,160.0 - 12,426.1 . 830.3 - .22.8 2.1
43,5 5,250.0 . 12,579.9 830.7 23 2.1
44,5 5,237,5 - 2,729.3 831.1 23.3 2.1
45.5 5,122.5 2,868.3 B3l.5 . 23.5 2.1
46.5 . 4,980.0 2,993.3 - 83L.8 -23.7 2.1
47.5 4,800.0 3;102.8 832.1 2359 2.1
48.5 4,597.5 3,195.5. 832,3 240 2.1
49.5 4,372.5 3,270.8 832.5 241 23]
50.5 4,097.5. 3,327.2. 832.7 24.2 2.1
51.5 3,772.5 - 3,362.9 832.7 C2443 2.).
52.5 3,457.5 3;377.7 ©832.8 24.3 2.19
53.5 3,152.5 3;373.5- -832.8 . 2437 . 2,19
54.5 2,865.0 3,352.1 832,7 - 243 2,19
55.5 2,595.0 3,315.6 S 832.6 24,2 - 2.18
56.5 2,315.0. '3,265.4 '832.5 2410 - 2.8
57.5 2,025.0 1 3,201.8 832.3 24,0 . 2.18
58.5 1,767.5 3,126,3 832.2 - 23.9 - 2.17
59.5 1,342,5 3,041.7 831.9 23.8 2,17
60.5 1,360.0 2,950.9 8317 23.7 2.16
61.5 | 1,220.0 2,856.,6 831.5. 23.5 . 2.15-
62.5 1,095.0 2,760.9 831.2 23.4 2.14
63.5 985.0 2,664.7 '831.0 - 23,2 2.14
64.5 887.5 02,568,9 830.7 '23.1 . 2.13
65.5 802.5 2,474.2 © 830,40 22.9 2.12
66.5 730.0 - 2;381.1 830.2 . 22.8 2,11
67.5 670.0 ©°2;290.3 829.9 22.6 2,11
68.5 615.0 2,202.2 829.7 22.5 2.10
69.5 565.0 2,116.8 829.4 22,3 2.09
70.5 515.0- 2,034.0 - - 829.2° L 22:2. 2.08
71L.5 465.0 1,953.8 .-828.9 22,0 2.07
72.5 _ 425.0 1,876.2 .828.7. T2.9 2,06
73.5 395.0 1,801.5° 828.4 -o.21.8 © 2,06
74.5 '365.0° 1,729.9 828.2 21,6 2.05
75.5 335.0 1,661.0 828.0 21.5 - 2.04
- 1;594.9

76.5 310.0 827.8 21,4 2.03

T 10
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Table T-03  RIVER DIVERSLON FLOOD ROUTING

i

-Avé.fage‘ '

Time - Inflow. Inflow :Pus_a.i Phai'_ -Storag_e-_- 'R_'.W_'L ' AOi,H_:flgw
0 64 Le T SR o 747.2 ©63.8
1 68 - 238,168 = 0.01 0,25 0.13 -747.3  °  67.2

2 730 254,902 - 0.00 0,27 0,13 - 747.5 7205
3 -84 283,348 ~0.01L 0,29 0.4 - 747.9 81.6
4 .95 - 323,508 - =0,02  -0.32 - 0.15 - 748.3 . 93.8
5 119 385,420 -0.04" " 0.36 0.16 - 748.9  113.7
6 142 469,086 . -0.07  0.42 . 0.18 . 750.0 - 135.9
-7 174 569,485  ~0.07. 0,50 " - 0.22 750.5 - 160.2
8 207 . 686,617  -0.05 - 0.6l 0.28 751.3 - 185.4
9 224 775,303-  -0.,03 . 0,72 . 0.35 752.2  207.8
10 240 835,542 - 0.01 . 0.81 0.41 -753.0 . . 223.0
11 248 879,048 0.04 '0.88 . 0.46.  753.7 . 235.6°
12 255 905,821 ¢ 0.06°  0.94 - 0,50 78%4.2 2450
13 252 912,514 - 0.07 - . 0.97 0.52 - 754.5 . 249.7
14 248 899,128 . 0,07 - 0.97 . . 0.52 754,50 249.7%

15 241 880,721 - 0.07 0.5 0.51 754.3 ~246.9
16 235 857,295 0,05 0.92 10.49 754.0 . 241.8
17 221 820,482 - 0.03  0.87 0.45°  753.5 . 233.6
18 207. 770,283 . 0.00 - 0.80 0.40  752.9 - 221.8
19 187 710,043 -0.03 .~ 0.7L - 0.34 752.1 . 206.1
20 168 639,764 -0.05 ~ 0.61.. 0,28 751.3 - 184.8
21 154 579,525 = -0.07 0.53  0.23 750.6 165.0°

22 1490 529,325 - -0.07 - 0.46 - 0,19 750.1 148.4
23 131 487,492 - ~0.06 0.4l - 0.18 749.8 1 132.0
24 . 121 454,026 . ~0.06 0.39  0.17 - 749.4 124.5
25 117 428,926  -0.05 - 0.37 - 0.16 749.0 116.8
26 112 412,193~  -0.04  0.36 0.16 748.9. 113.2
27 110 400,480 . ~0.04 0.36 0.16 748.8 110.2
28 112 400,480 =0.04 - 0.36 0.16: - 748.9- 111.7
29 119 415,540  -0.05 0.37  0.16 . 749.1. 117.2
30 125 438,966 - ~0.06 ~ 0.39 . 0.17 . 749.3 123.9
31 134" ° 465,739 . -0,06  0.41 0.17 . 749.7 130.7
32 142 . 495,859 -0.07  0.43 0.18 - 750.0 - 139.5
33 1147 519,285  -0:07  0.45  0.19 750.1 1145.4
34 151 536,019 - ~0.08  0.46 0,19  © 750.2 149,7
35 149 541,039 -0.08  0.47 0.19 = 750.2 150.4
36 0.46 - 0.19

. 147 534,345 ~0.07 750.1° 147.9

* R,W,L, 754.5 m > Crest of U/S cofferdam, EL. 755.0 m

EER Y
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J. PROJECT EVALUATION

‘3.1 CONSIRUCTION COST ESTIMATE

_ J l 1 Bas:ls of Bstmate

_ 'I'he CODStrLlCthH COSL was estimated on the basis of work quantities
. mea__sured_ through the prelumnaxy design and the wnit prices esta_matai for

" each item of work. All the costs were estimated at mid-1984 prices. The
basis of estimate is briefly explained hereunder.

1) Civil Works:
(Dnstructlon oontracts will be awarded to contractors to be
selected th_rough 1nternatlonal Competltlve tenders. The unit prices of
ClVll- works_ include direct costs such as labor, materials and equipment,

as well as indirect costs such as contractors' overhead and profit.

 They were estimated in the following manner:

a) Labor Cost:

_ - Thé workable days for civil works were cstimated on the
baéis'bf-_netéorological records, as shown in Table J-01. For instance,
around 208 days are workable for common civil works and 252 days for
concrete works, ‘The labor cost was estimated on the basis of daily wage
rates of labors as listed up on Table J~02. The actual working hours
were presumed to be 7.0 hours a day.

b} - Material Cost:

The cost of COHStl"llbthI'l materials includes cement, fuel and
Lubrlcants, steel and bhars, wooden materials, exp1051Ves, electric power,
etc. The unlt prices.of major materials are shown on Table J-03. The
locally avallable materlals willl be procured in Honduras, and other
materlals w1ll be 1mported from abroad. BAs an exceptional case, the cost
of 1ocally manufactured cement was presumed to be disbursable for 70% in

forelgn currency and 30% in local currency.



) Equlpment Cost

~ The equlpnent COSt 1ncludes the deprecmtmn, malntenance and
repair, as well as admlnlstratlon eosts The equlpment to he ‘cequlred
for each work 1tem was. selected accordmg to the constructlon tlme '
schedules and work - quantity The umt pr ices. of m[ported equlgmnt were
estimated on t}le._basls of CIF Honduras a_nd 1nland u:ansporta_tlon cost.

d_} . Mlscellaneous Cost

About 5% of the labor, materlals and equ1maent costs weie
added as msc_:ellaneous cost_to cover non-lteml_aed construction costs.

e) Indlrect (205ts

_ Contractors overhead costs and proflt Were estlmated as in-
direct costs. It was presumed that the indirect costs would be around
25-'30% of ‘the direct costs '

2) Electrical and Metalworks:
The cost of metalworks, such- as gates,’ stoplogs, trashfacks,
‘penstocks, Valves, etc. , as well as such eleotrlcal works as generatlng

equlpnent and substatlon, was estimated on the basm of current inter-

national unit pI}.CES per ton of smlar works

3) Iand Compensatlon

The cost of land compensatlon in the suhnerglble area by the
San Femando dam (2, 450 ha) was estmxated 1n accordlng with the land
use interpreted by aerlal photographs (In econcm_‘l_c evaluatlon,
production forgone of the land is counted as negatlve beneflts of the
projects.) . In addltlon, compensatlon of land for constructlon of.
1rr1gat10n and dralnaqe canals on the Choluteoa plaln was estlmated.
Further, ‘the cost of land exproprlatlon, entltl:l.ng and traj.nmg for the
posszble resettlement area- was 1noorporated in the est:mate of 1and

compensation.



4)  Engineering Services and Administration:

The cost of engineering services was estimated to cover the fee
“of consultants to be retained for detailed design, assistance in pre-
construction engineering and supervision of the construction works.,
The cost.willlalso cover detailed topographic, geologic and soil-mechanic

invéstigations réquired'for the design and construction.

5}  Physical and Price Contingencies:

. The cost estimate was made on the basis of data and information

.availablé from the feasibility level investigation. Therefore, some

. allowances should be providéd for such unknown factors as i)} changes in

items and ‘quantities in the detailed design, ii) changes in the assumed
gedlogical conditions to be encountered during construction, iii) degree
of adéuracy'of_available topographic maps in some places, etc. The
thysical cbhtihgency was estimated at 10% of the direct construction
cost. On the other hand, the price contingency was estimated to cover
the price éscalatioh. The escalation rate of the costs to be incurred
in local currency was presumed at 6%, based on the price indices as
noted in Annex A.2.6. The escalatjon rate of the costs to be incurred
in fbréign currehcy was assured ét 5% in the light of recent inter-

national price escalation in similar works.

J.1.2 Construction Cost

" Thé direct construction cost of dam and power facilities was
estimated at around Ip. 105.5 million, of which about Ip. 15.5 million
would be for power faéilities; Details of the estimated cost are shown
on TablelJ+O4 and J=05. On the other hand, the direct construction cost
6f irrigation and drainage facilities was estimated for each case of
_impleméntatiéh program, i.e. irrigation of 23,960 ha (total irrigable
avea), 20,600 ha (Western plain + Eastern plain-A), 16,000 ha (Western
plain) and 12,400 ha (lst phase in Western plain). The estimated cost
is shown in detail on Table J-04 to J-06.



The total est:imated construction costy: inclu’ding- -'la'nd 'COmpensation,
eng1 neerJ_ng and a(ﬁnmlstratlon, physrcal and prlce contmgenc:les, for

each case of mplementatlon program is shown on Table J~O4 and sumnarl.aed
as follows

(Unit: Tp.203)

rorelgn  Tooal
Currency Cutrency = Total

Dam, Power & Irrigation = o _
23,960 ha 269.5 - 107.3 376.8

20,600 ha . 263.5° - 106.1  © 369.6
16,000 ha - .218.2° 846 302.8
12,400 ha’ o 197.2 75.6 - 272.8

J.1.3 Disbursement Schedule' -

The 'est;jjrated' construction cost wiil be disbursed in ac'cerderiée
‘with the progress of constructlon works. By referrlng o “the construct_wn
time schedule. presented in the Maln Report Chapter 7.1, a dlsbursement
schedule was prepared for each case of unplementatlon program as shown Ooh
Table J—-O?. ) Detalls of dlsbursc—ment of dam and power faCllltleS, as well
as 1rr1gat10n facilities, are shown on Tables J~09 and J-10.  Anrwal dis~

bursement in each case is sumarized as fol_lowq-

o - | (Unit: Lp.106)
1985 1986 1987 1988 1989 1990, 1991° 1992-4  Total

Dam, Power & '

Irrigation: , _ o o
20,600 ha 7.6 5.7 30.9 80.6 99.6 75.8 10.3 59.1  369.6
16,000 ha 7.6 5.7 30.9 80.6 $7.5 71.8° .87 -  302.8
12,400 ha 7.6 5.7 30.4 78.7 96.2 54.2 - - 272.8

Middle reach . - e~_+ji£ 23'2@-r~'~_~g_72

Further, in the cases of dam, power and 1rr1gat10n of 20 6(}0 ha
and 16 000 ha the cost of dam and 1rr1gaa,10n wWas segregated from power
faClllty oost to facilitate financial evaluation of each corrponent of
’che 1 acﬂ_:rtles ;, as shovm on Table J-08

J - 4.



J.2 - BCONOMIC EVALUATION

CJ.201 Edb‘nc‘xnic c'o?.;t '

Economlc evaluatlon was made on the basis of economic cost
estlmated for the 1mp1ementatlon of the project. The economic cost is
: _the cost to be requlred by the progect from the view point of naticnal
| economy Tnere are some costs which are not to be counted as economic
costs in terms of natlonal economy, even if those costs are financially

requlred for implementation.

1) Economic Cbnstruction Cost:

The economic cost was estimated in terms of local aurrency. In
the economic cost, such transfer payments as taxes and subsidies are
excluded. Shadow rates were assumed in evaluating the econcmic value

- of labor, foreign exchange, etc. from the viewpoint of national economy.

a) Taxes:

_ Taxes to be imposed in Honduras are considered as a transfer
. payment which is only tvansferred within the national econcmy and are
5excludéd'from the economic cost. As for local materials, their markeb
priées include some taxes which ave not exempted or reimbursable. The
amount of such taxes was deducted in estimating the purchase cost of

local materials.

b) Shadow Wage Rate:

The wages of skilled labors appear to reflect the market
mechanism and are taken into account as the economic cost. The un-
skilled labors are in excess of actual demand, and unenployment and under
employment rate is substantially high as reviewed in Annex A.l.2.

-Tﬁ such a case, the opportunity cost of unskilled labor, which is

defined as the preduction value of unskilled labor to be sacrified in
other fields by employment in the project, is considered to be economic
cost of unskilled labor. BAs noted in Amnex A.1.2 the ‘opportunity cost

of unskllled labor is evaluated at 0.5 of the wage to be actually paid
rto labor, and this shadow wage rate was applied in the project evaluation.



c) Shadcm E‘a{change Rate: :

. The equ:meent, plants and matemals, as well as agrlcultural
products, to be Jmpori_ed from o expmted to forelgn coun‘crlecz w.ll]. be
estmlated at” a hlgher vate if they are valued in’ local currency. As
noted in Annex A.2.4, Lhe shac’icw exchange rate of forelgn currency is
'evaluated at Ip. 2 5 pcr u. S. Dollar Consoquently " ’chls shadow exchange
rate was applled in ebtnnatlng the econdmic cost OF J.mported equlpment
materials and servlces, as - well as of exported or 1mport—subst1tuted

agrlcultural products.

In the estimate of costs to be indirred in local currency,
‘the taxes to be imposed on’ loCal_ pcrchaée and the shadow wage rate of
unskilled labor were calculated as 'rap'pr'oximately 5% of the principal
costs estimated on the basis of market prlces On the o.t'her'ha.nd the
costs to be 1ncurred in- forelgn currency were valued at 1. 25t1mes of

the estimated fmancm] cos ts

The economic const:c}uctiori'cost of the San Fernando dam, power
and 1rr1gatlon faCllltleS was estlmted for each case of J.mpl ementatlon
_program, as- smmlarlzed on Table J-11. The d:n_sbursement of such an

coonomic cost was’ a_lso estmated as mdlcated in Table J-~ll.

2) Op'eration,. Maintenance and Replacement Cost:
 In addition to the construction cost,. the economic cost of the
project comprises the operation and maintenance cost (0&M cost) and

necessary replacement cost. They were estﬁlated as ,follows H

a) O&M Cost:

< The O& M co'st covers the wages-of operation and maintenance
staff' regular maintenance and minor 1epa11 costs. - The annual O&M cost
. Was. estlmated at 0.1% of the San Fernando dam constructlon cost; 0.5% of
the power faCJ_llty costs, and 2. 0/ -of 1rr1gatlon fac111ty costs. : The
‘annmual 0& M cost was éstimated at Ip. 3.1 mllllon for: the San Fernando
dar and Krlgatlon of 23,960 ‘ha, and of Lp 1 2.35. mllllon for the dam
“and 1rr1gat10n of 19,360 ha. o P



b)  Replacement Cost:

' The econcmic life of civil works is 50 years, and the project
11£e was assumed to be the same perlod for economic eva]uatlon. O the
other hand, thereconomlc life of_electrlcal works and metalworks was
assumed to be 25 years, and a replacement cost after this useful life
period was ‘taken into account. A salvage value of about 10% was assumed
in estimating the replacement cost.

J.2.2 Economic Renefit

Econamic benefit accrues directly from increased agricultural
production and electric power generation. The benefit was estimated in
such a manner as explained hereunder.

1) Agricultural Benefit:

Agricultﬂral benefit was estimated by incremental benefit,
comparing "with® and "without™ project conditions. For econamic evalu-
ation, economic prices of farm inputs and outputs were estimated in

accordance with the following procedures:

a) The economic price of agricultural products Was basically
estimated by referring to the IBRD price forecasts. The projected 1995
world market prices were valued at 1984 constant prices. The farm-gate
price was calculated by estunatlng transportatlon, processing and other
charges; as shown on Table J-12. The farnrgate prices of some products
not included in the IBRD forecasts were estimated by applying a ratio
between economic prices and local market prices of similar products, as

summarized on Table J-13.

b) fThe econamic price on farm inputs was estimated by applying
a ratio belween econcmic prices and market prices calculated for some
.representatlve inputs, as shown on Table J-14. For the estimate of
nachinery cést, the shadow exchange rate was applied to the imported
camponents (75%). Iabor cost was estimated by applying the shadow wage
rate of 0.5.



On the baSlS of economic prloes of. :mpute a.nd outputs, the
economic net return of eaoh crop was calculated respectlvely for "w1th“
and "w1thout" progect condltlons A stmmary of net return of each cr0p
is ehovm on Table J—-lS and le6 and thelr breakdown is presented in
Table J~17 and J-18 I‘ur’cher, the nel: 1norenental beneflt of agrltmltural
development 1*1 the Western plaln and Eastern plaln A was estlmated in
accordance W:Lth ‘the cnopplng areas studled 1n Atmex E and Annex F, as
summari zed on Table J-19 and J—20 Through the developuent of Westeml
plain (16, 000 ha) ’ 1t is expected that the net :J.ncrenental beneflt would
amount: to Lp. 39.89 million. L1kew1se, the development of Baete.rn plain-— A
(4,600 ha) would bring about a net_.return o_f Lp 14_.65 nulllon,_

~ Benefit from the development in the mlddle reach valleys
(2,680 ha in San Juan de I‘loree and 680 ha m other exmtmg areae) , for
which water would be stored and secured by the San Femando dam ' ‘was
also estimated as an associated beneflt of the pleect " The net return
of each crop was estunated respectively :Eor "4l th" and “without” project
corditions in Table J-21 and J-22.- The net incremental beneflt would
amount to Ip. 5.65 million in the middle reach valleys, ‘as shown on
Table J-25. | - '

nc;equently, the agrlcultural beneflt a_{mually accnlable
from the pro:}ect was estimated to amount o approxnnately Lp 45,5
million for the first stage development of 19,360 ha, - and to Ip. 60.2
million in total by the second stage develognent of 23 960 ha.

* The said benefit would be achieved in a build-up period of
5 years. In preparlng a benefit flow, therefore, the benefit durlng
the build-up pericd was calculated to gradually increase from 40% of
the target in the first year, 55%.in the second year, 708 in the third
year and 85% in the fourth year, as shcs_»}n in 'fl'a_‘ble' Jm26._, o



2). Power Benefit:.

---As,i-_]n_oted in Annex G.3, power plants would be installed to make
usé-éf"water released for i_rrigation and to cover the base load of the
6emand in the dry season. Power would also be generated in the rainy
season by mini—-hydropower. In a rainy year, power would also be gener-
ated by éurpius water to be __released from the reservoir., For evaluation
of power benefit, the capacity value and energy value of alternative

. powWer source was estimated as explained hereunder.

)

a) Capacity Value:

Although the installed capacity was determined at 18.2 MW
(average capacity in April), power generation in the dry season would
be rather fluctuated in accordance with water release for irrigation.
An average capacity during the Ipe'riod from Decamber to April would be
11.1 MW, and this was taken in evaluating the capacity value of the
alternative power source which would be an oil-fired thermal plant.
Although some peak power would be generated by surplus water in the
rainy year, Such a peak power generation would be unstable and additional

- capacity value was not counted in evaluation.

The capacity value was calculated on the basis of 50 MW class
oil-fired thermal plant which would cost $920/kW. As shown on Table J-27,
capacity value was estimated at Ip. 2,630/kW or Ip. 29.2 million for
11.1 MW. The first operation and maintenance value was estimated at

Ip. 52.6/kW or Tp. 584,000 per annum.

b) Energy Value:

The energy value of oil-fired thermal plant was estimated on
“the basis of prevailing fuel cost {$27.18/bbl). &As shown on Table J-28,
the energy value was estimated at Tp. 0.1311/kWh. For an annual. energy
output of 53.6 GWh, the energy value was estimated at Ip. 7.02 million
per annum. The annual variable operation and maintenance value was

estimated at Lp. 536,000,



¢) Replacement Cost: _
The replacement cost to be requiréd 'éftef..thé' service life of .
25 years Waé estimted to be 'ab(_)ut '90%'- of the in_itial .inVes'tnlent cost,

Oon the basns of the above estlmate, the ammal econanic power
benefit was estimated as smmnar:_aed on Table J-29, The annual benef it
during the pericd of alternatlve power oparatlon wou]_d amovnt Lo az_ound
Lp. 8.1 million. :

3) Negative Benefit:

The San Fernando reservoir will flood an area of 2,450 ha. The
present production in the area cannot continue dfterthe completion of dam,
Though it is small, the production forgone in the reservoir area was
estimated at Lp. 0.38 million as shown in Table J-30. This was taken

into account as a negative effect of 'the'project. -

J.2.3 Economlc Internal Rate of Return

The economic cost est:.mated 1n Chapter J. 2. 1 and economic benefit
estimated in J. 2.2 were computed into an economic cost and benefit flcw of
each case of inplementation, as shown on Table J-31. PFurther, the economic
internal rate of retwrn (EIRR) was calculated as summarized hereunder .

| | ETRR (%)

pam, Power & _Irrigati_on. o
20,600 ha (+ middle reach) 14.2
16,000 ha (+ middle reach)  13.7
12,400 ha {+ middle reach) ‘12.9

Judging from FIRR calculated above, the full scale development with
jrrigation of 20,600 ha in the CholutéCa plaiﬁ was found to be economically
feasible, and it is recommended that the i:réplenentatioﬁ program be set .
with a target to irrigate the Western plain (16,000 ha) and Eastern plain-
A (4,600 ha). Even in case that the izttpleménii&tion is programed for the
first stage develOpment on the Western plain, EIRR would be’ well over the
opportunity cost of capital in Honduras (at least 12%) and 1ts unplenenta-—
tion is thus econonucally Justlflable. : '
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J.2.4 Sensitivity Analysis

A'sensitivity analysis of EIRR was made by assuming some changes

in variables in benefit and cost.

is summarized as follows:

The result of sensitivity analysis

Dam, Power and Irrigation (20,600 ha)

Cost Benefit Decrease
Increase 0% 5% 10% 15%
2 14.2 13.7 13.1 12.4
5% 13.7 13.1 12.5 11.9
10% 13.2 12.6 12.0 11.4
15% 12.7 i2.1 11.6 11.0
Dam, Power and Irrigation (16,000 ha)
Cost. Benefit Decrease
Increase 0% 5% 10% 15%
0% 13.7 13.1 12.5 11.8
5% 13,1 12.6 12.0 11.4
10% 12.6 12.1 11.5 10.9
152 13.1 11.6 1 10.5
Dam, Power and Trrigation {12,400 ha)
" Cost Renefit Decrease
Increase 0% 5% 10% 15%
0% 12.9 12.3 11.7 11.1
5% 12.4 11.9 11.3 1G.7
10% 11.9 11.4 10.8 10.2
15% 11.4 10.9 10.4 9.8

Tt was observed that an increase in costs is less sensitive,

though slightly as it is, than the decrease in henefit.

Figure J-01)

{Refer to

Even in case that the cost is increased by 10%, or the

benefit is decreased by 10%, EIRR would still fall within a range which

economically justifies the implementation of the project.

-
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3.3 FBNANCIAL'EVALuyrlom

J.3.1 Capa01ty—to~Pay

: The fmancaal evaluatlon was made, in the flrst p]ace, flOIl‘t the
v1ewp01nt of farmers' ecoromy by exanunmg the1r capac,lty-to-pay._._ he_
capacity-to~pay was esammed in the case of i) a 'Lyplcal fam budgef of
farmers holdlng 10 ha, and. 11) a typlcal ‘budget of cooperatj.Ves wﬁ_h
20 members m 100 ha. ' ' ' '

A typlcal farm budget of fatmers holdlng 10 ha was estmated in
Annex M.3.4 (Table E‘—ltl) ’ and the net return was calculated for ‘three

types of cropplng patterns as cited hereunder

Net Return (Ip.102)

Sugar cane, .a_s major crop 15.2
Cotton, as major crop 20.5

Paddy as major Crop . 18,8

The net return is a repayment capacz.ty at a farm level‘ . Since water
charge is actually 1neffect1ve, the operatlon and mamtenance st of
irrigation facil 1t1es is pmv151ond11y oon51dered as a charge which
farmers have to pay for. From the. financial cost of irrigation fa0111‘r1es
estm\ated in C‘napter J.1.2 (facilities for 16,000 ha) p the 0perat10n and
maintenance cost was es_t:unated at around Ip. l(b/ha 'I’he charge of '

Ip. 1,050 per 10 ha would account for about 5- 7% of the net retirn or
capacity—-to-pay of such a‘typic'al small famer. ' '

The capac1ty~to~pay of a tyolcal cc:xJperatlve w:l.th 20 members
in 100 ha was evaluated on the baels of typlcal fa:m budget eetm.ated J.n
Annex F.3.4 (Table F—~l5) From the net ‘return of cooperatlve, living
expenses of member farmers were deducted at the rate of Lp 4, 550/member'
as in the case of typlcal smll farmers. Oonsequently, the capac:Lty-*to-
pay of oooperatlve would amount to Ip. 88 OOO Lp 107 OOO The charge for
.operatlon and mainténance’ (Lp 10, 500 per 100 ha) Wguld represent about
10 -12% of the capaeltywto"pay o
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brom the above review, it was clear that the fdrmers' income
will be greatly improved under "with" project condition, and even a
ismall farmer will have enough capacity—-to-pay water charge or operation
'and malntenance cost of 1rr1gat10n facilities.

©J.3.2 Financial Tnternal Rate of Return

~

The financial internal rate of return (FIRR) was additionally
calculated to evaluate repayment capacity of capital investment. The
project evaluation by FIRR was made respectively for irrigation plan

and power generation plan.

1) FIRR of Irrigation Plan:

FIRR of irrigation plan was calculated on the following

conditions:

a) Benefit is estimated on the basis of revenue from marketable
products in financial terms.

' b) Capital investment required for construction of dam
(exclusive of power facilities) and irrigation facilities
are considered as financial cost.

c) Price escalation is applied to both capital investment
- (5% in foreign currency and 6% in local currency) and

benefit (5%) during the construction period.

.d) Anmual operation and maintenance cost of dam is presumed to
be 0.1% of construction cost. Anmual operation and mainte-

nance cost of irrigation facilities is estimated at 2% of

construction cost.

On the basis of above conditions, a flow of benefit and cost for
irrigation:plan was prepared as shown on Table J-32(1) for the full scale
-develbpmeﬁt,of_20,600 ha on the Choluteca plain, and Table J-32(2) for
the‘first stage development (16,000 ha on the Western plain).
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FIRR was calculated at 13.1% for the full scale development and at 11.7%
for the first stage development Thlq leads ‘o the 1mpllcat10n that
repayment of 1nvestment 1n dar and irrigation fa01llt1es by farmers
would be relatlvely hard, and it may be desirable that.the 1rr1gat10n

project be eub51dlzed by the government

2} FIRR of Power Generatlon Plan

FIRR of power generatlon plan was calculated on the fOllOWLng

conditions:

a

b}

c)

d)

e)

Beneflt is estlmated on the basis of revenue from power sales.
Power revenue was Ip. 0. 16 per kWh in 1983, and WDuld

increase at the annual rate of . 5%

Power loss is estimated at 4.8% of generated_energy.

" Since water release for irrigation is utilized for power

geheration and dam height is decided regardless of power
generation, cost of dam is not allocated to power generation

in this financial study.

Capital cost is estimated for power station and related
facilitiés,r Price escalation is presumed to be 5% in
foreign currency and 6% in local currency during the con-

struction period.

Operation and maintenance cost of power facilities is
estiﬁated-at around 0.5% ‘of construction cost. O&M cost

of distribution systems (Lp. 0.0067/kih) will be additionally
counted. ' - : ot

On the basis of above conditions, a flow of cQSt;and révenue for

power generation pland was prepared as shown on Table J-33. FIRR of power

generation plan was thus calculated at-34.0%. This fact indicates-that

the installation of a _power plant at the San- Fernando dam is flnan01a}ly
viable and hlghly'profltable. '
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_ A combined flow of benefit and cost for power generation and
irrigation of 16,000 ha is presented on Table J-34. FIRR of the
conbined plan was calculated at 13.5%.
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Table J-01 ESTIMATE OF WORKARLE DAY S

.' Month -n3mm | 3-10nm 1{)4301&11 30ma  Sunday & Rmbankment Workable Day

Dver Holiday Common Filter Rock Concrete
Jan. 8.4 1.2 0.2 0 6 24 24 2% 24
Feb. 3.5 1.0 0.3 0 4 2 23 24 23
'Mar. 2.2 0.4 0.3 0.1 7 23 23 23 23
Apr. 3.3 1.3 0.5 0.4 6 21 2 23 2
My 4.1 3.0 24 1.3 5 15 19 2 2
Jo. 7.3 5.4 4.7 1.4 4 8 14 20 17
gul. 120 5.4 2.2 0.3 5 16 20 23 2
Aug. 12.4 4.0 2.4 0.3 4 17 20 24 2
Sep. 9.0 4.8 3.3 0.9 5 13 16 21 18
Oct. 6.7 5.5 3.9 0.7 7 9 14 18 16
Nov. 9.2 2.1 1.7 0.5 4 19 21 22 22

Dec. 10.8 1.5 - 1.2 a 6 21 22 24 23

208 240 269 252

The calculation formula of workable days:

1. Core: Monthly day ~ (3-10mm) x 1/2 —~ (10~-30mm over) x 2 - Holidays
2. Filter: Monthly day - (10-30m over) x 2 ~ Holidays

3. Rock: Monthly day ~ (10~30mm over) x 1 — Holidays

4.,  Concrete: Monthly day - (3-10mwn) x 1/2 -~ (10-30mm over} x 1 ~ Holidays
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Table J-02 = LABOUR COST

Description Unilt"?ri'de: (LPS) |
Foreman Man-day e
Operator (A) w o 32 |
Operator (B) " 25
Me;'hanic " 32
Eiectrician_ N 40
Driver " S 18
Welder " 37
Blastihg Worker " 30
Reinforcement Steel Worker . K 30
Concreté Worker " 18
Carpenter " 18
Plagterer " 13
Mason " i8
Common Labour " 6
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Table J~03  MATERTAL COST

Description Unit Unit Price (IP.)
Dynamite kg 12.8
Detonator NOS : 1.5
AEAgent . _ kg 3.0
Release Agent _ 1 2.8

- Reinforcement Bar ton 800
H~Shaped S’ceél +on a00
Square Pipe 60x60x2.3 kg 1.0
Plywood o m? 9.8

~ Water Stop W330x9 m 20
Joint Filler o 30
Metal Form : . m?2 28,2
Tight Steel Channel kg 0.96
Steel Angle | kg 0.9
Anchor Bolt (Set) (set) 132
Tirber , -Plant | m3 220

" Cross Bit Dia 65mm NOS 220
Rod L-2m " 120
Rod Sleeve . " 96
Rod Shank " 200
‘Cross Bit Dia 44mm " 66

 piamond Bit Dia 44mm | Carat 1,160
Diamond Reamer 66mu Carat 1,180
Boring Rod (2m) NOS 106
AN-FO kg 3.7
Gasoline - 1 0.95
Diesel 0il 1 - 0.6l
Lubricant 1 3.06
Greasé_ | kg 3.9
Cement kg 0.186
Flectric Power | kih 0.174
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‘Table J-04(1) - SUMMRY OF COST FSTIMATE

(Dam, Power and Trrigation 23,960 ha)
‘ ' . (Uriits

Lp ._1'0_3)

Description

.Fofeigr} -

Currency Currency  Total

1.

3.

SAN FERNANDO DAM AND POWER STATION

1.1 Access road'and preparatory works

1.2 River diversion works

1.3 Dam and spillway

1.4 Intake, ﬁiénsteck and outlet

1.5 Powerhouse and tail race

1.6 Generating_eqaibnént_-

1.7 Transmission line and sub-station

1.8 Highway relocation '
Sub-total

CHOLUTECA PIATN IRRIGATTON SYSTEM

2.1 Preparatory works

2.2 Intake weir

2.3 Main canal

2.4 Branch canal

2.5 Secondary canal

2.6 Drainage canal

2.7 Farm road ' _

2.8 On-farm construction .

2.9 Clearing and reclamation
Sub-total

TRRIGATION IN MIDDLE REACH

4. LAND OOMPENSATION

5.

6.

ENGINEERING AND ADMINISTRATION

CONTINGENCIES

6.1 Physical oohtingency

6.2 Price 'contingency
‘Sub-total

Total

5,368

13,191

. Component. Component

"8;5591

3,720 - 1,170 4,890
50,369 18,241 68,610
700 - 58 758
2,372 1,133 3,505
9,272 736 - 10,008
1,130 -850 1,980
5,120 2,080 7,200
78, 051, 27,459 105,510
1,937 1,467 - 3,404
13,974 3,716 - 17,690
15,486 3,925 19,411
27,565 7,560 35,125
2,714 1,052 3,766
© 5,154 1,370 6,525
7,570 2,206 9,776
4,297 1,605 = 5,902
10,175 3,416 13,591
88,872 26,318 . 115,190
4,900 1,062 5,962
- 8,750 8,750
17,640 8,857 26,497
18,948 7,246 26,194
61,077 27,657 88,734
80,025 ~ 34,903 114,928
' 269,488 107,349 376,837
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Table J-04(2)  SUMMARY OF COST ESTIMATE

(Dam, Power and Irrigation 20,600 ha)

. (Unit: Ip.103)
. o Foreign Tocal
g Description Currency Currency Total

Corponent  Component

L.

SAN FERVANDD DAM AND POWER STATTCN

1.1 Access road and preparatory works
1.2 River diversion works

1.3 Dam and spillway
1.4 Intake, penstock and outlet
1.5 Powerhouse and tail race
1.6 Generating equipment
1.7 Transmission line and sub-station
1.8 Highway. relocation
 Sub-total

CHOLUTECA PLATN TRRIGATICN SYSTEM

2.1 Preparatory works

3.
4.

5.

2.2 Iﬁtake welr

2.3 Main canal

24 Bra.nch canal

2.5 Secondary canal

2.6 Drainage canal

2.7 Farm voad

2.8 On-farm construction

2.9 Clearing and reclamation
Sub-total

LAND COMPENSATION
ENGINEERING AND ADMINISTRATION

CONT TNGENCIES
5.1 Physical contingency
5.2 Price contingency

~ Sub~total

Total

5,368 3,191 8,559
3,720 1,170 4,890
50,369 18,241 68,610
700 58 758
2,372 1,133 3,505
9,272 736 10,008
1,130 850 1,980
5,120 2,080 7,200
78,051 27,459 105,510
1,937 1,467 3,404
13,974 3,716 17,690
15,486 3,925 19,411
27,565 7,560 35,125
2,714 1,052 3,766
5,154 1,371 6,525
7,570 2,206 9,776
4,297 1,605 5,902
10,175 3,416 13,591
88,872 26,318 115,190
- 8,750 8,750
17,150 8,750 25,900
18,409 7,128 25,537
61,077 27,657 88,734
79,486 34,785 114,271
263,559

106,062

369,621
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‘Table J-04(3)  SUMMARY OF COST ESTIMATE
(Dam, Power and Trrigation 16,000 ha)-

(Unit: Ip.103)

B o - Toreign  local | -
Description . Currency Currency 'I‘otal
' - : Component Gomponent '

. SAN FERVANDO DAM AND POWER STATTON o e
1.1 Access road and preparatory works 5,368 3,101 8,559 .

1.2 River diversion works ~ 3,720 1,170 4,890
1.3 Dam and spillway = 50,369 18,241 68,610
1.4 Intake, penstock and outlet | 70 58 758
1.5 Powerhouse and tail race 2,372 1,133 3,505
1.6 Generating equipment - | 9,272 736 10,008
1.7 Transmission line and sub-station 1,130 850 1,980
1.8 Higlway relocation ‘ 5,120 2,080 _ 7,200

Sub-total 78,051 27,459 105,510

. CHOLUIECA PIAIN IRRIGATTON SYSTEM o o
.1 Preparatory works 1,495 1,248 12,743

2.1
2.2 Intake weir 6,987 1,858 8,845
2.3 Main canal | 12,941 3,261 16,202
2.4 Branch canal 18,348 5,009 23,357
2.5 Secondary canal ; 2,714 1,052 3,766
2.6 Drainage canal . | 4,559 ‘1,185 5,744
2.7 Farm road B 5,328 1,563 6,891
2.8 On-farm comstruction | _ 3,350 1,248 4,598
2.9 Clearing and reclamation §,25% 2,873 11,132
Sub-total 63,981 19,297 83,278
. LAND COMPENSATION o - '__msmy; 4,690

. ENGIMEERING AND ADMINISTRATION 15,600 7,600 23,200

. CONTINGENCIES

5.1 Physical contingency 15,764 5,907 21,671
5.2 Price contingency 44,774 19,680 - 64,458
Sub-total SR | 60,538 25,587 86,129
Total .. 218,170 = 84,633 302,803
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Table J-04(4) SUMMARY QF COST ESTIMATE

(ham, Power and Irrigation 12,400 ha)

Total

(Unit: ILp.103)
. . Foreign Local
Description Currency Currency Total
Camgonent  Component
1. SAN FERNANDO DAM AND POWER STATTON
1.1 Access road and preparatory works 5,368 3,191 8,559
) 1;2 River diversion works 2,720 1,170 4,890
1.3 Dam and spillway 50,369 18,241 68,610
1.4 Intake, penstock and outlet 700 58 758
1.5 Powerhouse and tail race 2,372 1,133 3,505
1.6 Generating equipment 9,272 736 10,008
1.7 Transmission line and sub-station 1,130 850 1,980
1.2 Highway relocation 5,120 2,080 7,200
Sub-total 78,051 27,459 105,510
2. CHOLUTECA PIAIN IRRIGATION SYSTEM
2.1 Preparatory works 1,495 1,248 2,743
2.2 Intake weir 6,988 1,857 8,845
2.3 Main canal 12,943 3,262 16,205
2.4 Branch canal 15,968 4,373 20,341
2.5 Secondary canal 1,841 674 2,515
2.6 Drainage canal 3,432 893 4,325
2.7 Farm road 3,495 1,017 4,512
2.8 On—Farm construction 2,345 874 3,219
2.9 Clearing and reclamation 2,888 1,004 3f392
Sub-total 51,395 15,202 66,597
3. LAND COMPENSATION - 4,000 4,000
. ENGINEERING AND ADMINISTRATION 14,140 6,550 20,690
5. CONTTNGENCIES
5.1 Physical contingency 14,360 5,322 19,682
5.2 Price contingency 39,254 17,076 56,330
Sub-total 53,614 22,398 76,012
197,200 75,609 272,809
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Table J-05

CONSTRUCI‘ION COST ESTIMATE

SAN FERNANDO DAN AND POWER STATxéN'

otal

o ) Forelgn Currencx J:obal Ctmrency
Itens Cmit 0ty oY mwt gar Amount g;;t | Amount
CEp.)  (1p.203)  (Tp.)  (Lp.103) (Lp.)  {(Ip:103)
1. Aocess Road & Prepalatory ' P
Works _ 7
New access road km  18.0 140,000 2,520 100, ooo_ 1,800 240,000 4,320
Preparatory works I..S. 2,848 _1_,__::&_9_}_ o ﬁ:..%?ig_
Sub-total 5,368 3,191 8,559
2. River Diveréion Works _
Excavation in open m3 1,000 28 22 10 138 38
Excavation in tunnel m3 15,000 104 1,560 86 540 140 2,100
Cotferdan, impervious £i1l m3 1,450 12,2 18 3.8 5 1§ 23
Cofferdam, rockfill m 3,380 16.4 55 4.6 w2 T
Concrete, potal str. md 300 96 29 38 11 13 40
Concrete, tumel linning  m3 4,600 252 1,159 58 _'26"4r 310 1,476
Concrete, tumel plug m3 1,300 116 151 58 750 1M 226
Reinforceament. steel ton 430 . 1,140 4590 260 '112_ 1,400 _602
Tunnel steel support ton 75 ° 1,580 ‘119 - - 1,580 119
Drilling and grouting L.S. ' 69. S6 125
Care of river L.S. 42 78 120
Sub-total 3,720 1,170 ' 4,890
3. Dam and Spillway )
Excavation, weatherd rock m3 36,000 6.2 SIL 2.8 101 17. . 612
Excavation, rock ‘m3 157,960  20.4 3,215 6.6 1,040 27 4,255
Concrete, dam m3 472,000 84 39,648 30 14,160 114" 53,808
Concrete, pier m3 2,180 100 218 38 B3 138 301
Concrete, retaining wall m3 1,380 96 190 3 7L 132 261
Concrete, stilling basin  m3 15,540 9 1,492 36 55 132 2,051
Reinforcement steel ton 636 1,140 725 . 260 165 1,400 890
Spillway bridges L.S. 140 . 55 - o195
Spillway gate ton 144 12,500 1,800 700 101 = 13,200 1,90
Anchor bar ton 30 2,000 60 400 12, 2,400 - 72
Foundatjon treatment 1.8 2,370 1,894 4,264
| 18,241 68, 610

Sub~total

50,369
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Table J-05
_ Foreign Currency Local Curzency Total -
. ' it Unit Uit
Unit ' )
1 Q'ty Cost Amount st Amount Cost Amount:
(Lp.)  (Lp.103)  (Ip.) (1p.103) (Lp.) (1p.103)
4. Intake, Penstock & Qutlet
Intak_e_ structure m3 50 100 5 35 138 3
Reinforcement. steel ton 5 1,140 6 260 L 1,400 7
Intake cate, trash rack  ton 40 5,600 224 400 16 6,000 240
Penstock ton 90 3, 300 297 300 27 3,600 324
Outlet valve L.8 168 12 180
- Sub-total 700 58 758
5. Powerhous-e & Tailrace
Oonérete, substructure w3 3,200 100 320 g 121 138 441
Concrete, superstructure md 5,300 114 604 60 318 174 922
anchor block m3 150 100 15 38 6 138 21
Reinforcament steel ton 415 1,140 473 260 i08 1,400 581
Architectural works L..S. 960 580 1,540
Sub-total 2,372 1,133 3,505
6. Generating Equipment
Tuxﬁhe and. govermor L.S. 3,794 258 2,026
Generator T..5. 2,802 122 1,462
Overhead crane L.5. 1,304 76 690
Transformer L.S. 1,372 280 826
Sub~total 9,272 736 10,008
7. Transmission Line and
Sub-station
69 kv line and line post im 25.0 45,200 1,130 34,000 850 79,200 1,980
| gub-total ' 1,130 850 1,980
8. Highway Relocation
New highway I 8.0 640,000 5,120 260,000 2,080 900,000 7,200
SUb-tOt_-’:ll 5,120 2,080 7,200
Total 78,051 27,459 105,510
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mable J-06(1)  CONSTRUCIION ‘COST- BSTIMATE -
‘ TRRIGATION, SYSTEM FOR ™
. WESTERN. PLATNY 16, 000 HA

(Untt: 1p.103).

_ mre’_gn mcal
: ' S Cost Arount 'cos{: Amount Cb t Armunt
1. commnication_ System and Quarters
office & quarters - L.S. - 1s2 - 593 - ._7'{!5 :
Workshop & others LS. .. - A - 1a5 L 266
Laboratory L.5. | - g2 - - 235 - 317
Temporary transmission L.Ss. _ > B 7 S U 3s50
Water supply L.S. _ - M4 - 74 - 418 -
Telecommunications L.S. ' - 22 - 32 ur
Health Services. s, = 323 - T - 395
| Su-total L L8 2,743
2. Headwork (El Papalon Intake Weir)
 Excavation, river bed w3 29,500 7 201 1.4 41 8.4 . 248
Backfill o m3 6,600 8.4 - 55 2.6 17 1 72
Concrete works ' _ S
Mas concrete (Type-B) ~  m3 10,200 - 100 1,020 34 347 © 134 . 1,367
Structural (Type-A) " m3 2,400 102 245 40 96 - 142 : 341
Forndation (Type-D) m3 2,700 102 ~ 275 38 103 140 378
Reinforcement bar ton 240 1,130 271 - 270 65 1,400 . 336
Concrete form m2- 17,300 9 156 11.2 194 20.2 . 350
Fock riprap w3 00 68 200 2 6 8 . 26
Vertical concrete block m3 1,100 170 187 70 . 77 240 264"
Operation deck m 10~ 406 4 174 20 se 6
Sluice gate ton 32 7,800 250 400 13 8,200 263
Trash Tack ton 41 5,200 213 400 - 16 5,600 . 229°
Steel sheet piles ton 300 1,714 514 6 . 2 1,720 - 516
Stop log- ‘m3 3 0 0 120 4 120 . 4
Dike embankment: w3 344,000 g8 2,752 2.4 826 10.4 3,578
Temporary. works R _ : . o
Coffer dam : md 9,700 10 97 2.8 '2_7__ 12,8 o124
' Sheet pile " om0 1,714 61 6 2.1, 720‘ 653
Access road oom 1,000 76 0 70 - 20 20 9 9
Sub-total - | &1 L858 885

" (to be continved)
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Table J-06(1)
R (Unit: Lp.l03)

Foreign Tocal

Ttem T it oy —peend ey mif‘"_’“l _
Cost. Amount: Cost Arrount Cost. Amount
3. Main-Canal
Farthworks
| Excavation m 279,400 3 838 0.6 168 3.6 1,006
B Etbammlent ' m3 569,200 5.4 3,04 1.6 911 7 3,985
Stripping m3 113,200 0.4 45 0.2 23 0.6 68
S0d facing m2 169,200 0.2 34 0.4 68 0.6 102
Concrete lining w3 32,400 222 7,193 48 1,555 270 8,748
Related structures
- Excavation 3 8,700 7 61 1.6 14 8.6 75
Backfill . Com3 2,300 9.2 21 2.8 6 12 27

Concrete 7. works _

. Structural (Type-D) m3 2,700 100 270 40 108 140 378
Foundation (Type-A) m3 600 100 60 36 22 136 82
Reinforcement bar ton 195 1,140 222 §00 117 1,740 339

' Concrete form w? 9,700 9 87 11.2 109 20.2 196

Stop log . m3 20 0 0 120 2 120 2

Precast concrete pipe . m 300 60 18 20 6 80 24

Gates _ ton 97 7,700 747 380 37 8,080 784

ook riprap m3 an 66 3 20 1 8 4

Bifurcation structure
Excavation m3 3,000 7 21 1.4 4 8.4 25
Stripping w3 350 0.6 0 0.2 0 0.8 0

- Enbankment. m3 1,700 8.4 14 2.6 4 11 18
- Backfill w3 760 9.4 7 2.8 2 12.2 9

Concrate works
Structiural (Type-h) m3 720 102 73 38 27 140 100
Foundation (ttyﬁe—n) 3 150 102 15 38 6 140 21
Reinforcement bar ton 60 1,140 68 600 36 1,740 104
concrete form m? 2,900 9 26 11.2 32 20.2 58

 rrashrack ton 8.5 5,200 44 400 3 5,600 47

Stop log 3 2 0 0 130 o 130 0

Sub-total 12,941 3,261 16,202

{to be continued}
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Table J-06{1) | - _ T it el

o T Rkl Ieal T
- Item - tnit o Q'ty Ug}‘immy_“ DY
i "~ Cost Arount Qost: An‘ount Oost: Amount
4. Branch Canal
Canal
Farthworks . . - - e
Excavat ion m 21,900 3 66 0.6 13 3.6 79
Evbankment: m3 1,124,200 7.8 8767 2.4 2,698 10.2 11,466
Stripping m3 167,900 0.6 101 - '0.2 . 34 0.8 135
Sod facing m2 307,800 0.2 62 0.4 123 0.6 185
Concrete Lining w3 35,400 232 8,213 48 1,699 280 9,912
Related structures : : ' T '
Earthworks .
Excavation w3 4,150 7 29 1.6 7 8.6 36
Backfill m3 2,300 - 8.2 19 . 2.6 6 10.8 .25
Concrete works o : R
Structural (Type-A) w 1,875 110 206 40 75 150 - 281
Foundation (Type-D) 03 525 100 53 0 21 140 74
Reinforcament bar ton - 100 1,140 114 600 . 60 1,740 - 174
. Concrete form m 4,600 - B.6 40 24 110 ©32.6 . 150
P.C. pipe L.S. - 4 - . 80 o~ 34
Concrete block w3 10 170 2 70 1 240 3
Stop log w3 8 . 0 "0 130 1 1307 1
. Fock riprap : m3 35 . 60 2 20 180 3
Gate & metalworks ' L.S. - 351 - 35 - .386
Siphon . o . :
Eartlworks. : 5 . _ i
Excavation m - 3,300 8.4 28 1.6 5 10 . 33
Backfill - _ K] 2,600 -9 23 2.8 7 1.8 130
Brbankment 3 700 8.4 6 2.6 2 11 8
Concrete works . ' . : : ' _ :
Structural (Type-A) - m3 300 100 30 40 12 0. 42
Foundation (Type-b) m3 50 100 5 36 2 136 7
Reinforcement bar - ton 30 1,130 - 34 270 .8 1,400 . 42
Ooncrete form m 2,100 . % 19 11.2 24 20,2 43
¥etalworks L.S. - 8 - - 2 - 10
Témporary works S ' ' ' o L
Coffering m3 1,000 11.2 . 11 3.2 3- 140 14
Shest pile . -~ ton . 70 1,694 13 6 0 1,700 119
Access road mo . 500 70 33 20 10 90 45
Sub-total o © 18,348 5,009 | 23,357

(o be continued)
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Tablé J=06(1}.

— — {(Unit: Tp.103)
: oreign
Ttem Unit  Qlty - corrency Currency Toral
' Unit mount  UME o Uit Arount
. Cost b Cost Cost
5, Secondary Canal
Canals.
Eérthworks
Excavation m3 4.4 6 1.8 0 6.2 0
- Enbankmerit m3 212,600 7.8 1,658 2.4 510 10.2 2,168
Stripping m3 61,900 0.6 37 0.2 12 0.8 49
Sod facing mZ 167,500 0.2 34 0.4 67 0.6 101
Related structures -
EArthworks .
Excavation ™ 6,060 7 52 1.6 10 8.6 52
_ Backfill m3 3,900 8.2 2 2.6 10 10.8 42
Co_ﬁcreté works
“Structural (Type-A) m3 2,115 108 28 42 89 150 317
Youndation (Type-D) m3 870 28 85 42 37 140 122
Reinforcement bar ton 130 1,140 148 600 78 1,740 226
" Concrete form me 5,810 8.6 50 24 139 32.6 189
P.C. pipe L.S. - - 5 - 52 - 57
Ooncrete block lining m3 66 170 11 72 5 242 16
Stop log ' w3 8 0 0 120 1120 1
Gate & metalworks L.5. - 384 - 42 - 426
Sub~-total 2,714 1,052 3,766
6. Draihage Camal
Farthworks
{ Excavation m3 1,295,000 3 3,85 0.6 777 3.6 4,662
Rélated structures
Earthworks
Excavation - m3 5,400 7.6 41 2 11 9.6 ° 52
Backfill. m3- 2,000 8.4 17 2.5 5 11 22
Ooncrete works
Structural (Type-A) m3 2,700 110 297 40 108 150 405
Foundation (Type-D) m3 120 98 12 42 5 140 17
Reinforcement bar ton 200 1,140 228 600 120 1,740 0
Concrete form e 6,100 8.6 52 24 146  32.6 198
P.C. pipe (Total length 40m) L.S. - 1 - 5 - 6
Fock riprap m 400 66 26 20 8 86 34
Sub-total 4,553 1,185 5,744

J - 29
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Table J-06(1) o S . R S (Undt: _‘ Lp103)
Foreign local stal '

: Cost Aount .. Qost Amount:  Cost Anount:
7. Farm Road

Main farmm roads _ _ SR
Stripping - ' m3 - 36,800 0.6 22 0.2 7 0.8. 29
Enbankment m - 123,050 g - 984. 2.4 295 10.4 1,279
Gravel metalling m3i. 20,700 38 787 .9 18 47 973

Secondary farm roads - ' o ' :
Stripping m3 74,430 0.6 45 0.2 157 0.8 60
Enbankment © m3 186,000 § 1,488 2.4 446 . 10.47 1,934
Stripping m3 103,360 0.6 62 0.2 21 0.8 83
Embarkment m3 200,640 '§ 1,605 2.4 482 10.4 2,087

El Palenque causeway . o -

Earthworks _ o .
Excavatioh ' 3 1,100 7.6 8. 1.8 2 9.4 1o
Backf£ill m3 600 8.4 5 2.6 2 1 7

Concrete Works o : . '
Structural (Type-3) w3 650 108 70 42 27 150 97
Foundation (Type-D} m 200 ag . 20 - 42 8 140 28
Reinforcement bar ton 30 1,180 35 280 8 1,460 43
Concrete form : m2 500 9 5 11.2 6 20.2 S

Pemporary works ' _ ' -
Coffering m3 24,000 8 192 2.4 58 10.4 250-

sub-total - | 5328 L5633 - 6891

(to be contioued) .
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" gable J-06(L)

(Unit: Ip.103)

- o ‘Ebre_i'.gn Local Total
- Aten S Unito Q'ty Ucnlilil-:rency ; u?ﬁremy Thit
: : Cost Amount Cost Amount: Cost Amount:
8. On-Fa.rm ﬁévelopmr_zt
“ertiary canal -
‘Excavation 3 4.4 0 1.8 0 6.2 0
Brbankment: w3 277,900 7.8 2,168 2.4 667 10.2 2,835
Go_lléci_:di: drain ' '
Excavation m3 182,400 4.4 803 1.8 328 6.2 1,131
_Réia_té_d-struétures :
Earthworks
 Excavation ™ 1,226 7.6 9 9.6 11
. Backfill m3 477 8.4 2.6 1 s
Structural (Type-A) m3- 1,518 108  led 42 64 150 228
Foundation (Type-D) w3 243 98 24 42 10 140 34
'Reinforcement bar ton 45 1,140 s1 260 12 1,400 63
Concrete  form | m2 - 14,134 9 127 1,2 158 20.2 285
stop log \ w3 46 0 0 120 6 120 6
Sub-total 3,350 1,248 4,598
9. Clearing and Reclamation
Land reclamation ha 11,070 690 8,259 240 2,873  930Lh1,132
 Sub-total 8,259 2,873 11,132
Total 63,981 19,297 37,278

Note:

J =31

/1: (Pasture land (6,960 ha) x Ip. 900/ha + Existing farm land (4,030 ha)
x Lp. 650/ha + Paddy field (4,050 ha) x Ip. 400/ha) £+ 11,970 ha



Table J-06(2)  CONSTRUCTTON COST ESIIMATE
' TRRIGATION SYSTEM FOR - -
FASTERN PLAIN-A

o e (Unit:. Lp.103)
‘Foreign 17257 A R

RS ' cIecal o qotal
Item ) Unit Q'ty Uglmtrez:zunt Ucn;hl:;re::z unt . Un_lt . I;Jmuht
. cost Cost. POWE - aog, AMOU
1. Commumication System and Qxarﬁej:s

Office & others L8, - 121 - 3 .- 155

workshop & others LS, - 35 - 42 - 7

Laboratory ‘ LS. ' - 24 - 68 - 92

‘emporary transmission  L.S. - % - 27 - 103

water supply L.S. - 100 -2 - a2

Teleconvmmications L.5. - 3 - w0 - 4

Health services L.5. - 51 = 16 - 67

Sub-total | : 442 219 . . s6L
2. Headwork ‘(Las Bases Intake Weir)

Earthworks. . .
Excavation, river bed m3 29,500 7 207 1.4 41 8.4 48
Backfill . m3 6,600 84 = 55 2.6 17 1 72

Ooncrete works ' - . , _ -
Mas concrete (Type-8) w3 10,200 - 100 1,020 . 34. 347 134 1,367
Structural (Type-3) w3 2,400 102 245 40 96 142 - 341
Foundation (Type-D) m3 2,700 ' 102~ 275 38 103 140 378
Reinforcement bar ton 240 1,130 271 - 270~ 65 1,400 - 336

Concrete form . m2 © 17,300 9 156 11.2 194 20.2 350

Rock riprap m3 . 300 68 20 20 6 88 26

Vertical concrete block m3 1,100 170 187 70 77 240 264

Operation deck n 10 406 4" 174 2 580 6

Sluice gate ton 32 7,800 . 250 400 13. 8,200 263

Trash rack '  ton - 41 5,200 213 400 16 .5,600 . 229

Steel sheet piles ton 300 1,714 514 6 2 1,720 56

Stop 1og : m3 30 o o 120 -4 120 4

Dike enbankment m3- 344,000 8 2,752 2.4 826 10.4 - 3,578

Temporary works . _
Coffer dam m3. 9,700 L0 97 2.8 27 12.8 124
Sheet pile - ton 380 1,704 651 5 2 1,720 - 653
Access woad m 1,000 70 70 20 20 90 -9

Sub~total 6,987 1,858 8,845

(to be continued)
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Table J-06(2)

L 5 (Unit: Lp.103)
Foreign TLocal, :

e e oy g gm0
' ' ' Gost  AOUnt 4o Amount oo Amount
3. Main Canal
Canal
Eaj:tm-aorks ' o
Extcavation ) w3 20,700 3 62 0.6 12 3.6 74
* Exbankmént m3 125,450 5.4° 677 1.6 201 7 878
Stripping - - w3 26,050 0.4 0 0.2 5 0.6 15
© sod facing m2 61,200 0,2 12 0.4 24 0.6 36
Concrete lining w3 6,450 222 1,432 48 - 310 270 1,742
Related structures ' ' '
Earthworks
Excavation wd 2,306 7 16 1.6 4 8.6 20
Backfill : m3 610 9.2 6 2.8 2 12 8
" Concrete works . -
* Strugtural (Type-D) 13 716 100 72 40 29 140 101
Foundation (Type-B) -~  m3 159 - 100 16 36 6 136 22
" Reinforcement bar - ton 52 1,140 59 600 S 31 1,740 90
Concrete form S m2 2,570 - 9 23 11.2 29 20.2 52
stoplog . w3 6 . 0 ¢ 120 1 120 1
Procast ‘concrete pipe m 80 60 5 20 2 80 7
Gates . ' ton - 207,700 154 380 8 8,080 162
Rock riprap m3 10 66 1 20 0 86 1

. Sub-total : : 2,545 664 3,209

{to be continued)
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Table J-06(2}

S {Unit: Tp.103)

_ o S R Total -
: ) Cost . - . Cogt T Cost TR
" 4. Branch Canal

Cana) -

Earthworks : _ . _ _
Excavation o md S0 3 0 0.6 0 3.6 .0
Brbankment w3 506,700 7.8 3,952 2.4 1,216 10.2 5,168
Stripping w3 103,400 0.6 - 62 0.2 2 0.8 83
Sod facing C m? 242,200 0.2 48 0.4 97 0.6 145

Concrete lining . m3 19,500 232 4,524 48 936 280 5,460

Related structures o R
Excavation _ m 315 7 22 1.6 5 8.6 - 27
RackEill w3 1,750 - 8.2 - 14 2.6 5 10.8 19

Concrete viorks 7 . R _
Structural (Type-a) - w3 1,435 110 - 157 40 . 57 150 214
Foundation (Type-D} w3 399 1007 40 40 16 . 140 - S6
Reinforcement. bar ton 74 1,140 84 600 . 44 1,740 128
Concrete form w2 3,500 8.6 30 24 84 -32.6 114

P.C. pipe L.S. - 3 - - a2
Concrete block m g8 170 1 0. . 1. 200 -
Stop log. - m3 € 0 . 0 130 1 130
Rock riprap et 27 60 2 20 1 80

Gate & metalworks Ls. -~ 2m - 2 - - 306

Sub-total 9,217 2,551 . 11,768

(to be continued)
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Table J-06(2) o {Unit: Lp.103)
; Foreign Local .

Item R ~ Unit Qfty Ui‘;imnqy - ﬁremy mi:otal
ER : : Cost Anount Cost An‘ount Cost Amount
5. Drainage Canél_ '
Earthworks. _ o
Excavation w3 150,750 3 452 0.6 90 3.6 542
Re'_lated.- structures '
Ear.fhwcirks ' _
Excavation _ 3 1,570 7.6 12 3 9.6 15
Backfill - 3 580 8.4 5 2.6 2 11 7
Concréte works '7 .
Structural {Type-B) m 522 110 57 40 2 150 78
Foundation (Typé~D) m3 23 98 2 42 1 140 3
Peinforcement.bar ton 39 1,140 44 600 23 1,740 67
Concrete form - . m2 1,770 8.6 15 24 42 32.6 57
P.C. pipe (Total length 40m) L.S. - 0 - 2 - 2
Fock riprap ' m3 120 66 g . 20 2 86 10
Sub-total ' _ 595 186 781
6. Fam Road
‘Main fam roads _ |
Stripping w3 22,720 0.6 14 0.2 5 0.8 19
Embankment - m3 - 75,970 8 608 2.4 182 10.4 790
c;rav'ei netalling: ST m3 12,780 38 486 9 115 47 601
Secbndary farm roads | - '
Stripping m3 27,876 0.6 17 0.2 6 0.8 23
Erbankment . m3 69,690 8 558 2.4 167 10.4 725
Stripping mw 34,612 0.6 21 0,2 7 0.8 28
‘Enbankment m3 67,188 g8 538 2.4 16l 10.4 699
Sub-total 2,242 843 2,885

(to be continued)
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Table J-06(2)

{unit: 1p.103)

. T | o motal
S (oge Mmounte g Bmoulit fngo - ATOURt
7. On-Farm Development

Canals .

Tertiary canal . _ -
Excavation w3 0 4.4 .0 . 1.8 0. 62 .0
Enbankment. w3 86,600 7.8 675 2.4 . 208 10,2 - 883 .

ollector drain - - | »
Excavation m3 30,540 4.4 134 1.8 . 55 6.2 189

Related structures ' - -

Fartimworks . e :
Excavation m3 627 7.6 5 2 9.6 - 6
Backfill 3 268 8.4 - 2.6 it a1 3

Concrete works R ' ) [ Lo
Strctural. (Type-a) w3 532 108 57 42 22150 79
Foundation (Type~D) m3 g4 98 8 42 . 140 12
Reinforcement bar- ton 16 1,140 18 260 4 1,400 22
Concrete form m2 535 9 48 1.2 60 20.2 108

Stop log w3 15 0 0 120 2 120 2. .

Sub~total ' 947 357 1,304
8. Clearing and Reclamation _
Land reclamation ha 3,795 505 1,916 143 543 - 2,459
Sub-total | 1,916 543 2,459
Total 24,891 7,021 31,912

J - 36
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