within 5 years after completion of the construction works. For
that purpose, a Poject Administration Office will be established
in: Agricultural Development Center (refer to Fig. 6.2.1), which
will comprise the Supporting Sexrvices Division and the Operation
and Maintenance Division. The former's main task during the
construction stage is to promote the organization of water user
associations in each irrigation district.

6.2.2 Operaﬁion of the Irrigation System

Water user associations (WUA) will formulate a Water User
Agsociations Union, (WUAU) and will have an office in the
Agricultural Development Center. The WUAU will be operated by
the representatives of each WUA. In due consideration of the
fact that the. farmers in the Project Area have had no experience
in' the management of a large scale of irrigation system like
those proposed in this Project, it is required that operation and
maintenance activities of the Project  facilities should be
carried out by the Project Administration Office at the initial
stage of the Project. It is proposed that such operation will be.
conducted for about 5 years after completion of the construction
works and then the transfer of the facilities to the WUA will be
carried out.

The facilities will be operated and maintained by the respective
Wua of the eight  subproject areas. At the first step, the
irrigator groups at terminal farm lots will be organized, and
then the groups of the secondary and main canals will be
organized, and finally a WUA will be formed at each sub-project
area.

The organization of a WUA will be stipulated in the bylaws of
each WUA at the time of its establishment. As mentioned in the
preceding sections, at the initial stage of the Project, the
Project Administration Office will be responsible for operation
and maintenance of the Project facilities and each WUA will be
responsible for operation and maintenance of the facilities at
secondary canals and subsequent facilities including -  gate
operation. :
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TABLE 6.1.1 ' IMPREMENTATION SCHEDULE -

| 1. DETAILED DESIGN
2. CONSTRUCTION WORK
1) IRRIGATION SYSTEM

a. Grande do (Boro Rever
{left bank)

b. Yucanguare River
(Right Bank}

c. Yucanguare River
{Left Bank)

d. Naraajo River

e. Mixcure River

f. Grande de Otoro Rever
(Right. Bank)
'g. Cumes River

h. Aro Rivér
Z) RURAL DEVELOPMENT
a. Development Center
b. Farmers Oraganization
Gffice

¢. Road Imprﬂvésmt

3. EQUIPMENT
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TABLE 6.1.2 PRIORITY CRITERIA FOR IMPLEMENTATION OF SUB-PROJECT

CRITERIA PRIORITY O ®© ® @ ® ® ©

EIRR ABOVE 10% [6) O O O O ©O
5%-10% O | O
.............................. BE O O
BENEFICIARY ABOVE 20 O Q
HOUSEHOLD 5-20 families 0 0 O O
{per 100 ha} - BELOW O N D
TRRIGATION ARFA  ABOVE 300ha o) o o O O
100-300ha ) o
T B YO0ma ANy
CROPPING INTENSITY ABOVE 200% o © o © o
150-200% O O
.............................. BELOW 3008 DS
FACILITATION FASY
OF CONSTRUCTION  NORMAL O O O O
RTSUUUTOT DIFFICULY DA D DD
ACCESSIBILITY 00D @) ©
NORMAL O O O O O
POOR A
TOTAL POINTS  (©:3.0:2.A:1) 131317 12 1 12 131
RANKING | - -} 4 2 5 3§
(D: GRANDE DE OTORD RIVER (LEFT BANK) ©): NARANJO RIVER
): GRANDE DE OTORO RIVER (RIGHT BANK) ®: MIXCURE RIVER
@: YUCANGUARE RIVER (RIGHT BANK) @: CIMES RIVER
@: YUCANGUARE RIVER(LEFT BANK) ®: ARO RIVER

NOTE: 1) Although the Yucanguare River (1ift bank) and Mixcure River have the same
' point. in the above calculation, the former is given high priorily, due to
its higher value of FIRR.

2) As mentioned in this report. the Grande de Otoro n*mg’xtmn sub-project
should be given priority in the development. Therefor, left bank and right
bank of the Grande de Otoro River have to be given higher priority than
the Yucanguare River (left bank} and Mixcure River Irrigation sub-project.

Vi-5



BIRECCION GENERAL DE
RECURSOS HIDRICOS

OFICINA DE ADHMINISTRACT  ON D.G. DE AGRICULTURA
DEL PROYECTO o e - |
(EN TEGUCIGALPA) D.G. DE GANADERIA .
SECOPT
INA

OFICINA DE SUPERVISION
DE OBRAS
(JESUS DE OTORO)

ATMINISTRACION INVESTIGACION DISEND SUPERVISION ?APOYG.A LOS

DE OBRAS \ AGRICULTORES

Fig. 6.1.1 PROPOSED ORGANIZATION CHART FOR PROJECT

'EXSECUTION STAGE
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DIRECCION GENERAL BE
RECURSOS HIDRICOS

OFICINA CENTRAL DE D. G, DE AGRICULTURA
ADMINISTRACION DEL PROYECTO |—-----————={D.G. DE GANADERIA
(EN TEGUCIGALPA) SECOPT -
INA
BANADESA
pRemmmmemeseoooeseeooo INFOP
IDECCOP

OFICINA LOCAL DEL
PROYECTO
(JESUS DE OTORO)

-

APOYO A LOS OPERACION Y
AGRICULTORES HANTENIMIENTO

Fig. 6.2.1 PROPOSED ORGANIZATION CHART FOR PROJECTO

AFTER CONSTRUCTION STAGE
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CHAPTER VII ESTIMATION OF PROJECT COSTS

7.1  General

The Project costs have been estlmated on the hasis of the
following assumptiones:

a.  Official exchange rate as of September:1993'has
been applied, i.e. US$51.00 = Lps 6.80 = Yen 106.00

b. The proposed works will be executed by the contractor(s)
to be selected under the international competitive
bidding. %he cost of the construction machinery and .
equipment is based on the rental cost of the same.

c. The taxes upon the construction materials and
equipment to be imported from abroad are not included.

" d. Unit cost of each work is based on the market
prices prevailing in Honduras.

e.'_PhySical.contingency of 5% is included,

7.2 Ceonstruction Cost
The total cost of the Project consists of the following items.

1. Land acquigition

2. Construction cost

3. Procurement of operation and malntenance equipment
4. Engineering services

5. Administration

6. Physical contingency

7. Price contingency

The total Project costs thus estimated amount to Lps 249 million,

of which Lps 131 million are foreign currency porticn and. Lps 118
million are local currency portion.
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Unit: Thousand Lempiras

Foreign ‘Local Total

Currency Currency '

Portion Portion
A Land acguisition 0 - 4,446 4,446
B Construction cost 99,990 81,746 © 181,736
C Procurement O/M ' ' _ ' z

equipment 1,899 0 1,899

D Engineering services 7,537 © 7 5,915 13,452
E Administration 754 ' 592 1,345 -
F Physical contingency 5,509 4,635 10,144
G Price contingency 15,080 21,188 36,268
Total 130,769 ©118,521 249 290

7.3 Operation and Maintenance Costs

The operation and maintenance costs have been estimated at Lps
2 million. including personnel expesnses din  the ~ Project
administration Office, maintenance and repair materials, and
~labor costs as shown in Table 7.3.1.

7.4 Replacement Costs

The deterioration of the Project facilities during the course of
the years will have unfavorable effects on the productivity of
the agricultural products. Therefore it is necessary to replace
such materials as steel gates at the proper interval in order to
maintain its proper function. The durable years and replacement
costs of each equipment and materials are presented in Table
7.4.1. :

7.5 Disbursement Schedule
Based on the implementation schedule as mentioned in the

preceding section, the disbursement schedule of the Project has
been prepared as shown in Table 7.5.1.
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TABLE 7.3.1 OPERATION AND MAINTENANSE COST (ANUAL)

(UNIT :thousand lempiras)

ITENS N COST REMARKS _
1. SALARIES AND WAGES 1,273 Ref. to following table
2. DFFICE EXPENSES 152 ~ditto-

3. MENTENANSE AND REPATRING COST 478 ~ditto-
4. CONTINGENCY 95 5% (from 1 to 3)

TOTAL 1,998
ANUAL OPERATION AND MAINTENANCE COST

(INIT :thousand lempiias)

ITEMS FOREIGN  LOCAL SUB-TOTAL
ADMINISTRATION OFFICE 293 78 371
GRANDE DE OTORO RIVER (LEFT BANK) 205 134 339
GRANDE DE OTORO RIVER (RIGHT BANK) 138 76 214
YUCANGUARE RIVER (RIGHT BANK) 113 32 145
YUCANGUARE RIVER (LEFT BANK) 121 22 143
NARANJO RIVER 131 25 156
HIXCURE RIVER 149 52 201
CUMES RIVER 144 53 197
ARD RIVER 113 24 137
CONTINGENCY 70 25 95
TOTAL 1,477 521 1,998
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TABLE 7.4.1 REPLACEMENT COST

LIFE TFRM " (0ST (thousand lempiras)

1TEHS (YEARS) FOREIGN LOCAL TOTAL
1. IBR. & DRAINAGE FACILITIES

a. Gates - 30 10,926 50 10,986

b. Valves, etc. 15 671 &2 653

Sub-total 1,497 142 11,839
2. EAUIPENT | |

a. Ageicultural Extention 10 1,085 0 1,085

b, Operation k Maintenance - 10 814 0 814

Sub-total 1,899 0 1,899

TOTAL 13,996 142 13,538
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CHAPTER VIXIL PROJECT EVALUATION

8.1 - Fconomic Analysis
8.1.1 Easic Assumptions

The economlc analy31s has been undertaken on the ba81s of the
following assumptions: :

1) The official exchange rate as of September 1993 has been
applied: USS$1.00 = Lps 6.80 = Yen 106.00 -

2) Project life has been assumed as 30 years.

3} Only direct tangible benefits'has been quantified for the
calculation of the EIRR.

4) Opportunity cost of capital (or discount rate) has been
set at 10 %.

5) Conversion factor of 0.5 has been applied for unskilled
labor cost. :

6) It is assumed that the target of the proposed agricultural
production would be achieved 3 years after cowpletlon of
the project facilities.

7) Interest and price escalation are not considered in the
calculation. : .

8. l 2 Economlc Pro;ect Costs
Economic Progect costs comprlse the follow1ng.
(1) Investment costs for the Project

1) land acquisition

2) construction works

3) operation and maintenance equipnment
4) engineering services

5) administration

6) physical contingency

(2) O/M and Replacement Cogts

(3) Agrlcultural productlon costs (to be deducted from the
benefits)

The economic project costs mentioned above do not include such
transfer payment as duties, tazxes, and interest.,  Standard
conversion factor (SCF) has been applied to the financial project
costs to obtain the economic project costs, - SCF has been
calculated on the basis of trade statlstics in Honduras (refer
to ANNEX - J). :

The economic . prOJect costs thus estimated amount to Lps 206.7
million as presented in Table 8.1.,1, The annual dlsbursement
schedule of the same is presented in Table 8.1.2. :
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8.1.3 Economic Benefits

The direct project benefits will arise as a result of increased
production of farm products that would be derived from improved
irrigation system and agricultural supporting services. Annual
benefits are calculated as the difference between net incremental
income under the "future without project condition" and "future
with project condition". Valuation of economic benefits is based
on the economic prices. (Seec details in ANNEX J).

8.1.4 Result of Economic Analysis

Economic analysis has been conducted on the basis of annual costs:
and benefits stream as estimated in the préceding sections. The
result ‘of economic analysis of the proposed Project in terms of
Economic Internal Rate of Return (EIRR), Net Present Value (NPV)
and Benefit Cost Ratio {B/C) is presented below. (Refer to Table
8.1.3). : :

EIRR: - 10.5 %
NPV: - Lps 6.7 million
B/C: 1.05

It is concluded from the above ' result that the proposed Project
is economically feasible as the EIRR exceeds 10 %, NPV indicates
the positive value, and B/C is more than 1.0. Co

8.1.5 Sensitivity Analysis

In order to evaluate the economic indicators of the proposed
Project under the possible changes of the Project conditions in
the future, the sensitivity analysis has been conducted under the
conditions of: (a) cost increase by 10 %:; (b) benefits decrease
by 10 %; and (c) combination of (a) and (b). (Refer to ANNEX J).
The results of the tests are summarized below:

Assumptions EIRR (%)
a) Cost increase by 10 % : . 9.4
b) Benefits decrease by 10 % _ 9.3
¢) Combination of the above : : :
two cases 8.2

As indicated above, the impact to the Pfoject under the benefits
decrease by 10 % is slightly heavier than that under the costs
increase by 10 %.

8.1.6 Economic Analysis of Each Sub-project

The economic analysis of the Project in general has been”
conducted as mentioned in the preceding section. As the proposed
Project is composed of 8 sub-projects, economic analysis of these
sub-projects has also been conducted in -order to evaluate the
priority ranking of each sub-project in the execution of the
same. The result of the analysis is shown below. (See details in
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Chapter 2 of ANNEX J).

Sub-Project Area '~ EIRR (%)

Grande de QOtorc Left Bank 13.2
Grande de Otoro Right Bank 7.7
Yucanguare -Right Bank 19.0
Yucanguare left Bank 17.1
Naranjo . 11,2
Mixcure 11.6
Cumes 16.4
Axro 7.2

Although there exist two sub-projects with EIRR of less. than 10%
when EIRR is calculated for each sub-project, the Project is
considered to be viable if all the eight sub-projects are
combined and evaluated as a whole. . The economic analysis of each
sub-project has been conducted in this section only for the
purpose of,détermining priority ranking for the implementation
of each sub-project.

8.2 Financial Analysis
8.2.1 Financial Project Costs

Financial Project costs signify the Project costs estimated on
the basis of the market prices: comprising te costs for land
acquisition; construction works; O/M equipment; engineering
services; and administration. Base costs of the Project at the
price level of September 1993 amount to Lps 202.88 million, and
the total Project costs including physical and price contingency
amount to Lps 249.29 million (refer to Table 8.2.1).

‘8.2.2 Finance Plan and Repayment of the Fund

0f the total Project costs, foreign currency portion accounts for
Lps 130.77 million and local currecny portion accounts for Lps
118.52 million. The finance plan is estimated on the assumptions
that foreign currency portion of the Project costs will be
fnanced Dby bilateral aid and/or international lending
institutidns, and the local currency portion of the same will be
financed by the Honduran:govefnment budget. The foreign loan is
assumed to be provided on the conditions of a repayment period
of 30 years including 10-year grace period with interest rate of
2.5 % per annum. It is also assumed that the local  currency
portion of the project costs will be financed by the budget
allocation of the government without any interest and repayment
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of the pricipal.

Based on the above mentioned finance plan, a cash flow statement
including the foreign fund requirement, . government budgét'
interest payment and repayment of the loan has been prepared as
shown in Table 8.2.2,

8.2.3 Farm Household Income Analysis‘

The farmers in the Project Area are the main beneficiaries of the
Project. Farm household income analysis has been conducted to
evaluate the impact of the Project on the farm household income.
The farmers in the Project Areas has been classified into small,

medium and large scale farmers on the basis of the findings of
the Farm Economy Survey which was conducted during Phase~1 Field
Survey of the Study. Household income of these 3 representative

farms has been analized and compared. {See details in ANNEX E and
ANNEX J). - '

The net annual income of a small scale farmer is estimated to
increase from Lps 1,730 at present to Lps 27,910 under future
with Project condition; the same of a medium scale farmer'is
estimated to increase from Lps 8,840 at present to Lps 122,383;
and the same of a large scale farmer 1s estimated to increase
from Lps 170,966 at present to Lps 2,038,884 under future with
Project condition. It should be noted that crop income from
vegetables (e.g. tomato) cultivation accounts for more than half
the net anﬁual income . under future with projeCt condition,
Therefore, the net annual income in the future will largely
depend on the success of vegeuables cultivation.

8.2.4 Cost Recovery of Irrigation O/M

It has been generally understood that operation and maintenance
{0/M) of main canals fall on the responsibility of the government
{Directorate General of Eater Resources) and that of secondary
canals fall on the responsibility of beneficiaries. However, the
new policy of the government decided that O/M of main canals
should be under responsibility of the beneficiaries.

Annual operation and maintenance costs of the Project are
estimated at Lps 2 million which is equivalent to- Lps 740 per ha.
This amount corresponds to 0.4 % (in the case of large scale
farmers) to 2.6 % (in the case of’ smale scale’ farmers) of ‘the net
annual income under the future with project condition. Therefore,

the amount of annual operation and maintenance’ ‘costs falls in the
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rage of éapacity td péy of the férmers.

8.3 Socibeconomic Evaluation
8.3.1 Contribution te National Economy

The proposed Project would help achieve several of the national
development objectives such as: (a) promotion of agricultural
infrastructure development; (b) increased productién of basic
grains; (c) increased production of non-traditional agricultural
products (e.g. tomato) and its export; (d) improvement in
agricultural technology; and .(e) promotion of regional
development.

At full development stage of the Project, annual production of
agricultural products will be 14,071 mt of unhulled rice, 4,226
mt of maize, 361 mt of frijoles 24,186 mt of vegetables (e.g.
tomato)}, wvalued at Lps 46.6 million at the 1993 price level
(refer to Table 8.3.1). :‘About half of the tomatoes will be
exported to Guatemala, El Salvadore and other countries.

8.3.2 Contribution to Regional Eccnomy

The Project is expected to give various kinds of benefits not
aonly for the farmers in the Project Area but also for other
people in and around the Study Area. Expected beneficiaries would
include construction firms, rvice millers, maize flour mills,
storage and transport enterprises, traders of agricultural
inputs, traders of agricultural machinery and ordinary labors.

During the construction stage of the Project facilities,
employment opprtunities for the construction workers would be
increased and ordinary labors in and around the Project Area
would be benefitted. After completion of the Project facilities,
on farm employment opportunities would largely be increased, In
addition, commercial activities in the Study Area would
extensively activated as a result of increased demand of
agricultural inputs, promotion of agricultural machinery,
increased volume of commercialized farm products, and increased
capacity of agricultural processing facilities.

8.3.3 Improvement of Farm Income and Living Conditions

The proposed Project would substantially contribute to raising
production level of farm products in the Project Area through the
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introduction of improved idirvigation system and agricultural
supporting services. As a result, the net annual 'income of a
small scale farmer is estimated to increase from Lps 1,730 at
present to Lps 27,910 under future with Project condition; the
same of a medium scale farmer is estimated to increase from Lps
8,840 at present to Lps 122,383; and' the same of a large scale
farmer is estimated to increase from Lpg 170,966 at present to
Lps 2,038,884 under future with Project condltlon, With the
increased farm income, 1mproved quality of life of the people in
the project Area would be attalned Homes can be enlarged and
1mproved “More and better food will be available. Health and
sanitation conditions will be improved. Labox‘sav1ng agrlcultural
machinery and equlpment will increase greatly.
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Table 8.1.1 FCOROMIC PROJECT COSTS

nit: Million Lempiras

Item Financial Conver- Economic
Cost sion Cost
Factors

1. Land Acquisition - : 4.45 0.00 0.00
2. Direct Construction Costs 190.52 0.95 180,98
3. 0&M Fquipment 1.90 _ §.95 1.80
4. Fngineering Services 13.48 .95 12,18
5. Administration 1.35 0.95 1.28
6. Base Cost (1-5) 211.67 195. 86
9. Physical Contingency 1/ 10.58 9.84
Total Project Cost 2/ _ 222.26 206.71

Note: 1/ Physical contingency of b % against total base cost
2/ Value added tax is not included
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Table 8.1.2 ANNUAL DISBURSEMENT SCHEDULE
(ECONOMIC PROJECT COSTS)

Unit: Million Lempiras

1. Land Acquisition 000 000 0.00 000 000 0.00  0.00
2. Direct Construction Costs

29.68 29688  0.00  0.00  0.00  0.00
- 0.00 6.00 8.23 16.46 - 0.00 0.00.
Yucanguare Right Bank 0.00 11.04 5.52 0.0 -~ 0.0 . 0.00
Yucanguare Left Bank 0.00 0.00 0.00 0.00 11.15 0.60

Grande de Otoro Left Bank 0
0
0
Naranjo 0 0.00 0.00°0 12.70 0.000 -0.00 000
0
0
{0

Grande de Otero Right Bank

Mixcure 0.00  0.00 0.0 0.000 5.65  11.31
Cumes 0.00 - '0.00 0. 50 7.07 7.07  0.00
Aro 8.00 .00  0.60 6.60  0.60 8.05
Agr. Dev. Center . 0 0.65 1.31 0.00 0.00 0.00
Farmers Manage. Office 0 0.00 0.5 0.58 0.58 0.5  0.58
Road Improvement ) 2.08 2.09 0,00 - 0.00 0.08
Sub-total 0 3241 4470 27.03 2411 24.45  19.94
3. 0% Equipment 0 0.00 1.56  0.09 0.02 0.07 0.07
4. Fngineering Services 3.19 3,19 1.28 1,28 1.28 1.28 . 1.28
5. Administration 0.18 .18 0.18 .18 ¢.19 0.18 0.18
Base Cost (1-5) 3.38 35,79 47.72  28.58  25.60 25,98  21.47
6. Physical Contingency 0.17 .79 239 143 128 1.3 1.07
Total 3.55 37.58 50.11  30.00 26.88  27.98  22.54

Note: 1/ Foreign currency at 3 % per anmum and local cufrency at 5 % per annum
based on the expected consumer price indexes by IMF.

Viii-8



Table 8.1.3 ECONOMIC ANALYSIS (OVERALL PROJECT)
' Unit: Million Lps

Proj. Incremental Net Incremental Costs Net Disc.
Year Net Benefit _ Benef, —----—--mmmmem oo Cash Factor
------------------------ e Total Investm. 0% M Total Flow ot 10%
GOL GOR YUR YUL NAR MIX CUM ARO Cost Cost, Cost
1 6.0 0.0 0.0 0,0 0.0 0.0 6.0 0.0 0.00 3.55 0.60 3.85 -3.65 0.909
2 0.0 G.0 0.0 0,0 0.0 0.0 0.0 0.0 0.00 37.58 0.03. 37.61 -37.61 0.826
3 0.0 0.0 0.0 0.0-0.0 0.0 0.0 0.0 0.00 50.11 0.31 -5h0.42 -50.42 0.751
4 4.1 4.0 0.0 6.0 0.0 0.0 0.0 0.0 4.08 30.00 0.69 30.89 -26.61 0.683
5 8.2 0.0 1.7 0.0°0.7 0.0 0.0. 0.0 10.57 26.88 0.92 27.80 -17.23 .0.62]
6 16,2 1.1 2.4 0.0 1.4 0.0 0.0 0.0 i6.11 27.28 1.13  28.41 -12.30 0.564
7 10.2 2.2 4.3 0.9 1.8 0.0 1.2 0.0 20.54 22.%4 1.33  23.87 -3.33 . 0.513
§ 10.2 2.7 4.3 1.8 1.8 1.0 2.4 0.3 . 24.57 0.00 1.50 1.50  23.07 . 0.467
9 10.2 2.7 4.3 2.3.1.8 2.1 3.G¢ 0.6 27.00 (.00 1.50 1.50 25.50 . 0.424
10 10.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 0.00 1.50 1.50 26.18 0.386
it 10.2 2.7 4.3 2.3:1.8 2.6 3.0 0.8 27.68 0.00 - 3.92 3.92  23.76 0.3%0
12 10,2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 0.00 1.50 1.50 26.18 ©.319
13 10.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 .00 1.50 - 1.50 26.18 0.290
14 10.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 .00 1.50 1.60 26.18 0.263
15 10.2 2.7 4.3 2.3°1.8 2.6 3.0 0.8 27.68 0.00 1.50 1.50 26.18 0.239
16 10.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.88 .00 1.60 1.50 26.18 0.218
17 10.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 0.00 1.50 1.50 26.18 -0.1498
18 0.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 6.00 1.56 150 26.18 0.180
19 10.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 6.00 1.50 1.50 26.18 0.i64
20 16.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 6.00 1.50 1.50 26.18 D.14%
21 10,2 2.7 4.3 2.3 1.8 2.6 3.0.-0.8 27.68 0.00 3.92 3.92  23.76  (.135
22 10,2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 .00  1.50 1.50  26.18 0.123
23 10.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 (.00 1.50 1.50 26.18 - 0.112
24 10,2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.5% 0.00 1.50 1.50 26.18 0.102
10.2 2.7 4.3 2.3 1.§ 2.6 3.0 0.8 27.68 0.00 1.50 1.50 26.18 0.092
26 10,2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68 0.00 1.50 1.50 26.18 0.084
27 10.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.88 0.00 1.50 .50 26.18 0.076
28 10,2 2.7 4.3 2.3 i.8 2.6 3.0 0.8 27.68 0.00 1.50 .50 26.18 0.069
29 10.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68  0.00 1.50 1.50 26.18 0.063
30 10.2 2.7 4.3 2.3 1.8 2.6 3.0 0.8 27.68  0.00 1.50 1.50  26.18  0.057

684.2 197.94  43.84 241,78 0.105

EIRR: 10.5 %
NPV: Lp 6.7 million
B/C: 1.05

Note: GOL = Grande de Otoro Left Bank NAE = Naranjo
GOR = Grande de Otoro Right Bank  MIX = Mixcure
YUR = Yucanguare Right Bank CUM = Cumes
YUL = Yucanguare Left Bank- ARC = Aro

Replacement costs (Lps 2.4 million) are included in PYLl and PYZ1.
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Table 8.2.1 FINANCIAL PROJICT CUSTS

Unit: Million Lemiras

Ttem o ' Total Financial Costs
FC LC Total
1. land Acquisition : 0.00 4.45 . 4,45

2. Direct Construction Costs

Grande de Otoro Left Bank 32,80 2965 - 62.49

~ Grande de Otoro Right Bank = - 14.94 11.08 26,00
~Yucanguare Right Bank 9.65 1.78 17.43 -
Yucanguare Left Bank T.16 4.58 11.74
‘Naranjo _ 8.08 5.2 13:37
Hixcure : 10.39 7.46 17.85
Cumes - 8.66 6.24 i4.89%
Aro : 4.57 3.9 8.48
Agri. Dev. Center D.88. 1.99 2.07
Farmer Manage, Office 6.29 2.75 3.04
: Road Improvement 2.75 1.65 4,40
“Sub-total _ © 0 99.99 81.75 181.74
3. 0% Equipoent : 1.90 0.00 1.99
4. Fngineering Services 7.54 5.92 13.45.
5. Administration 8.7% 0.59 1.3%
Base Cost (1-5) 110.18 92.70 202,89
6. Physical Contingency h.51 4.64 10,14
~ Sub-total - 115.69 97. 34 213.02
7. Price Contingency 1/ 15.08 2118 3.
Total ' 130, 71 118.52 249,29 :

Source: See details in ANNEX-J,
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Inflow

Government. Government  Total
Subsidy

Budget

Cash Inflow

Unit: Million Lempiras
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Table 8.3.1 TOTAL AGRYCULTURAL PRODUCTION AND VALUE

Production under each Sub-Project Area Totai Value
T o e e e pro- {Million
GO GOR YUR YU NAR BIX CUOM  ARD duction Lps.)

Arroz de riego. e.li, 455 175 676 378 364 316 . 343 - 46 2,751 2.83
Arroz de riego, e.seca 232 92 348 196 188 164 176 -0 1,386 1,44

Arroz. de nen-riego 52 106 ] 0 il 0 0 0 - 158 0.18
Arroz total 739 373 1024 574 592 419 519 46 4,300 4. 43
Maiz de riego, e.lluv. 178 0 33 4 0 73 229 13 530 0.47
Maiz de riego. e. seca 15 h 23 13 0 0 10 ] G 0.06
Maiz, non-riege 0 52 0 10 0. 0 0 ] 62 8.05
Maiz total 193 _ 57 6 27 0 73 239 13 657 0.98
Frijoles, e.lluvia 40 0 7 1 0 16 61 3 117 0.1%
frijoles, e. seca i 0 2 1 0 ] 1 0 5 0.01
Frijoles, non-riego 0 16 ] 16 0- 16 16 16 18 0.10
Frijoles total 41 16 g 17 ¢ 3 68 18 - 199 0.26
Pasto (riego) 39 0 15 8. 89 11 82 0 - 214 2.35
Pasto {natural) : 63 52 61 2 ] i} 20 29 - 216 2.37
Pasto total g2 52 76 10 89 11 12 29 429 4.72
Sub-total . 9.99

Arroz, e. de lluvia 2280 681 1104 Si6- 900 1290 966 216 . 7.953 8.1

ArrozZ, e. seca 2128 £36 1029 482 437 336 - 868 203 6,118 6.30
Arroz total 4408 1317 2133 998 1337 1626 1834 419 14,07} i4.49
Maiz, e. de lluvia 1216 363 588 275 480 638 500 116 4,226 3.72
Maiz, e. seca 0 ] f 0 D 0 0 0 1] 0.00
Maiz total 1216 363 558 270 480 688 . 500 116 4,226 3.72
Frijoles, c. de lluvia 0 34 0 26 23 0 0.0 83 g.11
Frijoles, e. seca 114 ] 56 0 0 i3 47 44 278 .

Frijeles total i14 34 56 26 23 13 41 44 361 0.47

Hortalizas (Tomato) 8722 2605 4217 1974 1790 1377 2668 332 24,185 22,01
Pastura 95 196 46 22 28 94 30 9 540 5.94

Sub-total 46. 63
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CHAPTER IX ENVIRONMENTAL IMPACT ASSESSMENT
9.1 Outline

The General Law of the Environment passed in the Congress of
Honduras on May 27, 1993 and which became effective on July 20,
1993. We carried out the envirommental impact  assessment in
accordance with the provisions of Article 34 of the Law.

As a  result, we judged that this Irrigation B Agriculture
Development Project has no negative impact on the environment and
the natural resources of the basin of Jesus De Otoro, through
careful implementation of the Project. : :

However, it is necessary to control the spread of Malaria with
sustainabilility and action of the residents. themselves, in order
to .prevent labor shortages caused by an attack of Malaria. . -
In addition, it is necessary to guide residents in environmental
awareness such as the prevention of water pollution. Moreover,
it is necessary to arouse residents attentions to the control of
scil erosion and conservation of vegetation in the surrounding
mcuntain districts of the Project area.

9.2 Background of Implementation of EIA

9.2.1 Enactment of the General Law of the Environment and
Environmental Administration

The general Law of the Environment passed in the Congress
of Honduras on May 27, 1993 and which became effective on July
20, 1993. The Law applies to all environmental problems such as
natural, cultural resources and urban & rural space etc.

The Mlnlstry of Environment was established under the provision

of Articles 10, 11 & 12 of the General Law of the Environment
{see Fig.2.2.1 in ANNEX K) The responsibilities of the Ministry
are: to execute the environmental legislation of Honduras; to
formulate and to coordinate the national policies on the
environment; to watch for the accomplishment of these policies;
to .coordinate the public and private institutions about
environmental matters. :

Environmental admlnlstratlon is executed by central governmental
organizations in each concerning domain and all municipal offlces_
under coordination of the Ministry of Environment.

9.2.2 Implementation of the Environmental impact_ASseSsement
We carried out the environmental impact assessement in accordance
with the provisions of Article 34 of the Low, which stipulate

that evry hydroelectrical project,  irrigation project. or any
other. project destined to use surface or under ground waters
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within national térritory, will be preceeded obligatorially a
plan of hydrological ordering and an environmental impact
agsessement(EIA).

9.3 Actual Environmental Situation of the Project Area
9.3.1 Social Environment:
(1) Inhabitants

The total population of Jesus De Otoro City is about 14,000
according to the 1988 census. About 70 % of the 1nhab1tants of
Jesus De Otoro City live in the rural district.  There are no-
residences of aborlgines or minorities in the Otoro Basin. :

(2) Instltutlons and Customs

There are 40 dlversion works on the Grande De Otoro Rlver and its
9 tributaries in the Otoro Basin. All these diversion works are
small scale and belong to 1nd1viduals or farmers‘ groups, with
vested habitual water uses. :

A'water control'organization‘was ocrganized in' ‘1991, when =
serious drought occured, to solve seriocus water use troubles.
This organization laid down the rules and carrled out the co-
ordination of water use, :

Although fishing is carried out in the Grande De Otoro River and
its tributaries, there is not any fishery right, and there is not-
navigable. Furthermore there 'is no negative custom £for
development or regious taboo.

(3) Endemic'and Epidémic

The Otoro Basin is the highest malarial area in the Third Area
of the Second Sanitary Region. The mailn reason for the high
occurence of malaria is that there are many natural pools, swamps
and puddles in the basin. The malarious patient rate {ratioc of
the number of patients for the population) is clearly higher in
the basin where the altitude is lower than 700 m (see Fig.9.3.1).

On the other hand, the number of malarious patients in 1988 and
1989 'is remarkably few according to Table 1.6.2 of  ANNEX G.
Because a malaria control operation was carried out actively with
aid materials from foreign countries, including Japan, the number
of patients was very few. However, because the aid materials were
exhausted after that, the malaria control operation became
inactive and the'number of patients increased again. = -

There is no recognition of the existence of serious diseases such
as the chagas disease.

{(4) 'Agrochemicals
The number of insecticides, fungicides and herbicides actually

used in Otoro basin is 17 items, 7 items and 7 items respectively
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{sea Tables 3.4.1 and 3.4.2 in ANNEX D). All sold agrochemicals
ware. not contrary to the Pesticide Regulations. However, it
should be noted that Aldrin, a prophibited pesticide, was found
to ba used by some farmers. .

{(5) Treatment of Waste and Excrement

The farmhouse has not generally had a lavatory, and excrement is
left in field to decompose naturally. Recently, the Catholic
Relief Service (CRS), a NGO in the USA, initiated an aid project
to construct water works and flush lavatorles with a percolation
pit for drained water in farmhouses. In addition, two other NGOs
will initiate the Letrina Construction Project. Letrlnd is a kind
of simple lavatory consisting of an unlined pit and wooden frame.
With due regard to the above mentioned situations, environmental
problems caused by excrements in rural areas is solving.

As the farmhouse has not had drainage  facilities for living
water, the drained water was left to flow naturally. As mentioned
above, the activity of the CRS comprises the treatment of drained
water by a percolate pit. Therefore, water pollution of rivers
will be protected.

(6) Monﬁments, Cultural Patrimony etc.

The anthropological, archeological, historical, artistic,
cultural and ethnic patrimoney are not recognized in the Otoro
basin and its surroundings.

g.3.2 Natural Env1ronment
{1) Precious Wild Life and the Ecologlcal District

The "habitat Qf wild fauna and flora which falls under the
"Convention on International Trade in Endangered Species of Wild
Fauna and Flora" .{CITES), the wetlands which are designated in
accordance with the "Convention on Wetlands of International
Importance Especially as Waterfowl Habitat" (Ramsar Convention),
the natural heritages which are designated in accordance with the
"Convention concerning the Protection of the World Cultural and
Natural Heritage", and other national parks etc. are not
recognized in the Otoro basin and its surroundings.

{2) Spil Erosion

As the configuration of the Otoro basin is of gentle rise and
fall with 2-5 % slope, there is little possibility of soil
erogsion if farmers pay some attention to correct farming methods.

(3) Vegetation and Soil Erosion in Surrounding Mountain
Dlstrict

The surroundlng mountaln district is covered by thin woods of
pine (Pinus oocarpa) and some broadleaf trees. The growth of
trees 1s poor -because the topsoil horizon is very thin and in
most parts is ocupied by rocks. The pine is cut down for building
materials and the broadleaf trees are cut down for firewood. As
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the cutting volume is greater than the annual growth volume, . the
woods are decreaSlng yvear by yearv The decrease of these woods

has the possibility of being a check factor for the Irrigation

Development Project because these woods have an important roll
as a headwater conservation forest for the Grande Da Otoro River
and its tributaries. .

The terrain: of the mountain district is steep and consists of
easily eroded soils. These features exist ‘on the right bank of
the Grande De Otoro River. Therefore, consideration of soil’
conservation should be made. However, as many farmers actually
cut down trees and cultivate maize here, soil 'erosion . is
accelerated. ‘We estimated the annual runoff of soil at 6 points
in the sloping maize fields, applying the Universal Soil Loss
Equation (USLE). The findings showed that the annual runoff of
soil per hectare was estimated at 134-324 tons, with a mean of
205 tons (Table 3.2.1 in ANNEX K).

(4) Hater Quahty

Water sampllng for the dry season was carrled out in the Grande-
De Otoro River and its 5 tributaries in November of 1992. As the
result their analysis, the water quality was recognized to be
rather good for irrigation water (see Fig.9.3.2 and Table 9.3.1).

Furthermore, a complementary survey with a portable water quality
tester was carried out at 3 points along the Grande De Otoro
River in August of 1993, It was confirmed that the water quality
of a point under La Gloria Bridge, on the upper stream, has no
problems for use as irrigation water. However, the water quality
of a point on the middle reaches, which is located 11 km
downstream -of La Gloria Bridge and is alsc located. 100 m
downstream of the confluence point with the Quebrada Caracas, and
the water gquality of a third point, which is located 5 km~
downstream from the confluence point, above mentioned, have a
small problem with a COD value in the range 15 30 mg/l, after
torrential rains. :

9.4 Environmental Impact of the Project

9.4.1 Spcial Environment

(1) Life of Inhabitants

This development project has no negative environmental impact to
the life of the 1nhab1tants the institutions and '

customs. o

(2) Public Health; Irrigation Development and Malaria

There are found some examples that an initiation of irrigation
agriculture caused the increase of occurence of malaria. Howaver,
the prevention of water sStagnation by cleaning of canals,
especially the weeding of side walls, and the prevention of the

formation of puddles from surplus irrlgation ‘water are effective
means of malarial vector{mosguito) control in ‘irrigation
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agriculture areas. It is expected that the number of malarious
patient will not increase because +this Project will be
implemented with consideration for malaria control.

In this region, malaria does not cause much sickness in adults;
16-20 days a year on average. However, there is the possibility
that sickness, which means  +the impossibility of  labor,
concentrates upon the farmer's busy season because the sickness
breaks out when thereée is a decline in physical strength caused
by overwork. According to the plan, this project will increase
the demand for labor because of the increase in the cropping
area, and the labor shortage will be covered by farm
mechanization., However, a labor loss of 16-20 days caused by
malarial sickness is a serious problem which can not be
disregarded. Therefore, labor losses should be minimized as much
as possgible. ‘

In agricultural development project, it is desired that the
malaria control works are carried out with a sustainable method
and with the inhabitants participation. In addition to the
pericdical group work of farmers, cleaning of canals and filling
up of puddles, use of foam balls of wigglericide (pesticide for
mosgquito larva) whlch are thrown by hand without any tool, and
the use of a mosquito net Wthh is made from materials mixed with
mosquitocide, are the most effective and suitable means for
malarial vector (mosquito) control in the Development Project.

For example, foam  balls containing 5% pyriproxyfen are very
efficacious in controlliing mosquito larvae; twenty balls can
control mosquito larvae in 1 hectare paddyfield. No specialist
or apparatus is needed for throwing the balls. Their
effectiveness continues for about 3 months.

In phase 2 of the study, we distributed mosquito nets made of
thread mixed with permethrin to five farmhouses and tested their
defensive effect to mosquito attack. We confirmed its highly
defensive effect against mosquito attack. We were keenly asked
from neighboring 1nhab1tants to distrlbute the mosquito nets to
all the 1nhab1tants.

it is strongly recommended that'the'mélaria control work, consist
of a sustainable method &nd the inhabitants participation should
be included in the Irrigation Agricultural Development: Project
in order to ensure required manpower.

(3) Agrochemicals_

The use of agrochemicals will have no impact on the environment

in the Development Project. because the Project has the following

policies; usage . dosage  of insecticide and fungicide should be
minimized by the recomendation of crop varieties with insect and
disease resistance, by the instruction of farming ‘methods to
minimize the insect population density, by the instruction of
timely spraying of agrochemlcals with the approprlate dosage and
by instruction. on how to protect natural enemies; furthermore, '
the use of dangerous agrochemlcals on man, animals and fish,
because of their high toxicity and high residual toxicity, should
be prohlblted and safe agrochemicals should be recommended in
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their place.

Although some harmful chemicals to man such as parathion are not
contrary to the Pesticide Regulation, it should be instructed to
do not use these dangerous agrochemicals. Furthermore, it should

be instructed that washings of empty bottles of agrochemicals '
which has high toxicity on fish, do not flow in the rivers.

9,4.2 Natural Environment
(1) 'Ecosystem

As the main work of the Development Project .is  for ‘the
improvement of the existing irrigation farmlands, any additional
impact on the natural ecosystem will be very small so thera will
not be an invasion and propagation of noxious weeds or insects.

(2)  Soil
As the cropping plan and soil treatment are carefully designed
in consideration of the soil characteristics and other
environmental conditions, problems such as soil erosion, soil
salinization, fall in soil fertility and soil contamination will
be prevented. However, an attention should be drawn to the
control of soil erosion in the surroundlng mountain district of

the Project Area as mentioned in 9 3.2.(3). (Refer to 4.2.6 of
ANNEX K) . :

(3) Hydrology

The irrigation and drainage works included in this Development
Project are as follows; construction of small scale diversion

works on the upper stream of the Grande De Otoro River:;
consolidation of existing small scale irrigatlon systems ‘and
river conservation as the occasion demands. Therefore severe
problems, such as a change in the flow conditions and the water
level of surface water, a change in the flow conditions and the
water level of ground water, flooding, sedimentation of the soil
and the lowering of the riverbed will not occur.

(4)  Water Quality

According to the result of a survey almost farmers apply
fertilizer with enough amount which is close level to . the
standard = application amount in Japan (see Table 9.4.1).

Therefore, the total applied amount of. fertilizers at the
implementation stage of the Development Project will increase by
only. a very small amount compared to the present situation. In
addition, the total nitrogen amount originating from domestic

animal excrement is less than 1% of the total amount originating = -

from the fertilizer applied for rice, maize and frijoles (see
Table 9.4.2). Therefore, the Development Project will not cause
hardly any increase ;n the nitrogen content of the river.

The General Law of the Environment prohibits the throwing of the
remaing of animals and other contaminants into continental
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waters. As there is a lot of surplus land in the Project Area the
treatment of these contaminants is solved by burying them.

In addition, it is necessary to instruct the residents increasing
their awareness of water poliution.
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Table 9.3.1 WATER QUALITY OF GRANDE DE OTORO RIVER AND

1ITS3 TRIBUTARIES {NOV.18, 1992)
Name of river pH BOD COD DO DS T-N T-P CE Col

Rio Grande de Otoro - '
Upper stream (1) [|6.2 2.7 2.0 8.4 25 1.12 0.36 50 900
Under stream (3) |6.3 2.0 3.0 8.2 28 1.12 0.40 50 500
Rio Cumes (4) | 6.1 1.8 1.08.6 10 1.12 0.10 30 450
Qda. Santa Cruz (5) | 6.1 2.0 2.5 8.5 20 2.52 0.27. 40 950
Rioc mixcure = (6) | 6.6 2.3 2.0 7.5 105 1.40 0.14 300 1600
Rio Naranjo . (7} |6.0 1.5 3.0 7.9 18 1.12 0.45 30 950
Rio Yucanguare (8) |6.4 2.5 3.0 7.4 20 1.12 0.38 40 350

BOD : Biochmical oxygen demand, mg/1

COD -: Chemical oxygen demand, mg/1

DO  : Dissolved oxygen, mg/1

DS : Dissolved solido, mg/l

‘T-N : Total nitrogen, mg/1

T-P : Total phosphoric acid, mg/1

CE : Electric conductivity, mS/cm

Col : Coliform organisms number, MPN/100ml{MPN; most probable

number)

{1)-(8): Number of water sampling point in Fig.9.3.2

i
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Table 9.4.1 APPLICATION AMOUNT OF FERTILIZER
PER HECTARE IN JESUS DE OTORO BASIN

Crops N P K
Rice 135 kg 65 kg 24 kg
Maine 76 37 13
Frijol 23 23 7

Table $.4.2 TOTAL APPLICATION AMOUNT OF FERTILIZER
IN JESUS DE OTORO BASIN

N kg . P kg K kg Prop. fer.
Rice 482,408 233,484 85,629 100 %
Maize 228,883 113,299 39,643 g1
Frijol 36,976 36,745 10,751 85
Animal 3,875 . 2,489 3,620
Total 752,142 386,017 139,643

Animal: Animal domestic
Prop. fer.: propotion of farms which applied
faertilizers
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EXPLARATLON
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Fig. 9.3.2 WATER SAMPLING POINT FOR WATER QUALITY ANALYSIS
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CHAPTER X CONCLUSION AND RECOMMENDATION

Some irrigation systems have low economic internal rate of return

because canal construction is considerably costly due to the
complicated topographical conditions benefit does not meet to the
construction cost due to much acreage of existing irrigated area.
However, objectives of this Project are to establish the project
area as an important base of national food supplying base, to
improve the earning differentials between rural and urban areas
by introducing <cash crops, and to create emplovment
opportunities. In order +to achieve these objectives, it is
necessary to develop whole the Valley with one project.

From a viewpolint of this, it is cleared that the Project is
technically sound and economically viable. Further, it is in
response to the Governmental policies and contributes much to the
national economy. In environmental aspect, it does not harm to
the environment, an adequate operation and maintenance of the
Project will improve environmental conditions.

Accordingly, the Project should be implemented as guickly as
possible from the effective project so that the development
potentials would be exploited.

The following recommendations are, therefore, made +to the
Government of Honduras.

(1) An arrangement'should be made for obtaining a loan or grant
aid from international organizations or possible donor countries.

(2) It is necessary to prepare establishment of executing
organization.
(3) The operation and maintenance of the Project will be

carried out by farmers, but the Governmental technical guidance
is necessary for at at least 5 years for farmers to conduct it.
Such organization should be prepared soon.

(4) The agricultural development center which is a base of
activities of farmer's organization, roads which are important
for farming activities, and assembly halls which strongly effect
to the farmer's organizations and farmers' living conditions
should be constructed until the irrvigation systems concernsed will
be constructed.

(5) For guick achievement of project objectives, agricultural
extension activities and its organizations should be
strengthened.

{6) In order to activate the farmer's organizations and
agricultural activities, it is desirable that special measures
shall be taken regarding the governmental assistance, credit and
taxes to newly established farmer's organizations.

(7) in order to raise the farmer's living 1level, it is
recommendable to improve the health and education system.

£-1



(8) The use of agricultural chemicals is in a license system.
1t is recommendable to review the suitableness to use one which
has much toxicant elements, which dincludes much residual

toxricity, and which kills natural enemies.
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INTRODUCTION

In response to the request of the Government of the Republic
of Honduras (hereinafter referred to as "the Government of
Honduras"), the Government of Japan has decided to conduct the
Feasibility Study on the Irrigated Agricultural Developrent
Project in Jesis -de Otoro Valley in Intibuca Department
(hereinafter referred to as "the Study"), 1in accordance with

the relevant laws an regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency
(hereinafter referred to as "“JICA"), the official agency
responsible for the implementation of technical cooperation
programmes of the Government of Japan, will undertake the
Study in close cooperation with the authoritlies concerned of
the Government of Honduras.

The present document sets forth the scope of work with regard
to the Study.

OBJECTIVE OF THE ETUDY

The objectives of study are,

1. To conduct feasibility study in order to formulate the
irrigated agricultural development plan, which mnmay
include 1livestock, in Jesis de Otoro Valley, Intibuca
Department.

2. To carry out  technology transfer to the Honduras
counterpart personnel concerned in the course of the
Study.

OUTLINE OF THE BTUDY

1. Study Area :
The Study covers Jesus de Otoro Valley (approximately
7,500 ha) "in Intibuca Department.

2. Scope of the Study
The Study consists of the following two phases, and work
plans in each phase are as follows.

2-1 Works in phase I

(1) Collection of data and information on,
(a) Topography,
{b) Meteorology,
{¢) Hydrology,
(d) Geology,
{e) Sail and Land use
{(£) Land holding and Tenure conditions,
{g) Live-stock,
(h) Irrigation and drainage systemn

y
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(2)

(4)

2-2 Work

(2)

(3)
(4)
(5)
(6)

(7)

Farming method and Agricultural productien,

1

Ej; “Agro-economy and Marketing

{k} Farwmers' organization and Supporting services
(1) Rural infrastructure. .

(m) Constriction materials and Lhelr cost and
(n) Others

Field.survey on the item mentioned in {1)

Topographic mapping including aerial photo-taking,
ground survey, and.mapping. .

Formulation of basic plan for the Study
in phase IIX

Supplementary survey on the items mentioned in 2-1,
(1)

Formulation of the  irtigated agricultural
development plan consisting of: '

(a) Irrigation and drainage development plan,

(b) Land use, cropping pattern and faLmlng method,
(lncludlng pasture)’

{c) Farm roads

(d} Water management, _

(e) Aqricultural organization and . supporting
services development plan, and

(£} o©Others

Implementation schedule of the Project
Opetatlon and maintenance plan

Estimation of the p;ogect cost and benefits

Project evaluation {including environmental
aspects)
Recommendations

STUDY SCHEDULE

The study will be carried out in accordance WLth the attached
tentative work schedule.

REPORTS

JICA shall prepare and submit the following reports to the
Government of Honduras.

(1) Inception Report




VI

(2}

(3}

(4)

(6)

Twenty (20) copies in Spanish at the commencement of
Phase I study.

Progress Reporlt I

Twenty (20) copies in Spanish at the end of works in

Honduras of Phase I Study.
Interim Report II

Twenty (20) copies in Spanish at the commencement of
Phase IT study.

Progress Report II

Twenty {20) copies in Spanish at the end of works in
Honduras of Phase II study.

Draft Final Report

Twenty (20) copiles in Spanish at the end of works in
Japan of Phase II study. The Government of Honduras
provides JICA with its comments on the Draft Final Report
within one (1) month after the receipt of the Draft Final
Report. '

Final Report

Fifty (50) copies in Spanish and English (only Main
Report) within two (2) months after the receipt of the
comments on the Draft Final Report. In case any doubt
arises in interpretation, English text shall prevail.

UNDERTAKING OF THE GOVERNMENT HONDURAS

1.

To facilitate smooth conduct of the Study, the Government
of Honduras shall take necessary measures:

(1) To permit the members of the Japanese study team to
enter, leave ‘and sojourn in Honduras for the
duration of their assignment therein, and exempt
them for foreign registration requirements and
consular fees,

(2) To exempt the members of the Japanese study team
from taxes, duties, and other charges on eguipment,
machinery and other materials brought into Honduras
for the conduct of the Study.

(43 To exempbt the members of the Japanese study team
from income tax and-charges of any kind imposed on
or 'in connection with any ewmoluments or allowances
paid to the members of the Japanese study team for
their services in connection with the

P i R W



implementation of the Study.

(5) To provide necessary facllities to the Japanese
study team for remittance as well as utlilization of
the funds introduced intoe Honduras from Japan in
connection with the implementation of the Study.

(6) To secure permission for -‘entry into private
properties or restricted areas for  the conduct of
the Study. '

(7) To secure permission for the Japanese study tean to
take all data and documents (including aerial-
photographs and maps) related to the Study out of
Honduras to Japan.

{(8) To provide medical services as  needed. The
expenses will be chargeable on the members of the
Japanese study team.

The -Government of Honduras shall bear claims, if any
arises against the members of the Japanese study team
resulting from, occurring in the course of, or otherwise
connected with the discharge of their duties in the
implementation of the Study, except when such claims
arise from gross negligence or willful misconduct on the
part of the members of the Japanese study team.

La Secretaria de Recursos Naturales (hereinafter referred
to as "LA SECRETARIA") through the Directorate General of
Water Resources {hereinafter referred to as “DGRH") shall
act as counterpart agency to the Japanese study team and
also as coordinating body in  relation to other
governmental and non-governmental organizations concerned
for the smooth implementation of the Study.

"LA SECRETARIAY shall, ét'its'oﬂn'expense, provide the
Japanese study team with the following in cooperation
with other organization concerned;

(1) “Available data and information related . to the
Study,

(2) Counterpart personnel

(3) Suitable office space with necessary equipment in
Tegucigalpa and in Cowavyagua,

(4} One vehicle with driver,

{5} Credentials or identification cards

)



VI

VILI

IX

UNDERTAKING OF JICA

For the implementation of the Sstudy, JICA shall take the
following measures;

1. To dispatch[ at its own expense, study teans to Honduras

2. To pursue teéhnoloqy transfer to the Honduras counterpart
personnel in the course of the Study.

CONSULTATION

JICA and "DGRH" will consult with each other in respect of any
matter that may arise from or in connection with the Study.

TRANSLATICN
The Scope of Work is wmade both in English and in Spanish.

In case any discrepancy of translation arises between the two
languages, the English version shall prevail.
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INTRODUCCTON

En respuesta a la SOllCltud del Gobierno de la Republica de
Honduras (de aqui en adelante denominado "el Gobierno de
Honduras"), el Gobierno del Japdén ha decidido realizar el
Estudio de Factibilidad sobre el Proyecto de Desarrollo
Agricola Bajo Riego en el Valle de Jesus de Otoro,
Departamento de Intibuca (de aqul en adelante denominado "E1
Estudio”), de acuerdo a las leyes y reqglamentos relacionados,
vigentes en Japdn.

La Agencia de Cooperacidn Internacional del Japdn (de agqui en
adelante denomada "JICA"), agencia oficial responsable para la
ejecucidn de programas de cooperacidn técnica del Gobierno del
Japon, emprenderda el Estudio con la estrecha cooperaciodn de
las autoridades del Gobierno de Honduras.

El presente documento establece el Alcance del Trabajo para el
Estudio.

OBJETIVOS DEL ESTUDIO

Los objetivos del estudio son los siguientes:

1. Ejecutar el Estudio de Factibilidad para elaborar un plan
de desarrollo agricola con riego, el cual podrd incluir
la ganaderia, en. el Valle de Jesus de Otoro en el
Departamento de Intibuca.

2. Llevar a cabo transferencia de tecnologia al personal
relacionado del Gobierno de Honduras, durante 1la.
ejecucidn del Estudio.

PERFIL DEL ESTUDIC

i. Area del Estudio

El Estudice abarca el Valle de Jesus de Otoro
(aproximadamente 7,500 ha) en el Departamento de
Intibuca.

2. Alcance del Estudio

E1l Estudio consiste en dos fases y cada fase abarca las
siguientes actividades:

2—-1 Actividades en fase I
{1) Recopllacidn de datos e 1nformac1on sobre:
(a} ‘'Popografia
(b) iMetecrologia
(¢} Hidrologia
(d) - Geologia
(e} Suelos y uso de la tierra
(f) Condiciones de tenencia de la tierra

=
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Ganaderia

Sistemas de riego y drenaje

Métodos de cultivo y produccidon agricgola
Agroeconomia y mercadeo

Organizacidén de agricultores y servicios de
apoyo

(1) Infraestructura rural
(m) Materiales de construccidén y su costo
{n) Otros

(2}
(3)

(4)

Estudio de campo sobre lo mencionado en (1).
Levantamiento topografico incluyendo la toma
de fotografias aé¢reas, estudios en terreno y
mapeo.

Formulacion del plan ba&sico para el Estudio

2~2 Actividades en la fase II

(1) Estudios suplementarios sobre lo mencionado en 2-1

(l).: 

(2) Formulacidén del plan de desarrollo agricola en
riego, que consistird en los siguientes puntos:

(a)
(b)

(c)
(d)

(£}

Plan de desarrollo de irrigacion y drenaje

Uso de la tierra, patrdn de cultive y métodos de
cultivo incluyeno pastos.

Caminos rurales

Manejo del agua

{&) Plan de desarrollo para 1la
organizacidn
agricola y servicios de apoyo

otros

(3} Cronograma de ejecucidén del Proyecto

{(4) Plan de operacidn y mantenimiento

(%) Estimacion del costo del Proyecto y sus beneficios

(6} Evaluacion del Proyecto (incluyendo aspectos
ambientales).

(7} Recomendaciones

Iv. CRONOGRAMA DEI, ESTUDIO

El estudio sera llevado a cabo de acuerdo al cronograma
tentativo adjunto a la presente.
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INFORMES

JICA elaborara y presentard al Gobilerno de Honduras los
siguientes informes:

(1)

(2)

(3)

(4)

(%)

(6)

Informe Inicial
Veinte (20) copias en espanol, al inicio de la fase I

Informe de Avance I
Veinte (20) copias en espafnol al final de las actividades

de la Fase I, en Honduras

Informe Intermedio _ .
Veinte (20) copias en espafol al inicioc de la Fase II

Informe de Avance 1L
Veinte (20} copias en espafiol al flnal de las actividades
de la Fase II en Honduras.

Borrador del Informe Final

Veinte (20) copias en espafhol al final de 1las
actividades de la Fase II, en Japén. El Gobierno de
Honduras hara

del conocimiento de JICA sus comentarios, después un mes
de haber recibido el Borrador del Informe Final.

Infome Final _

Cincuenta (50) copias en espafol e inglés (solo del
Informe Principal) dentro de dos (2) meses, a partir del
recibo de los comentarios sobre el Borrador del Informe
Final, En caso que surgiera  alguna duda en la
interpretacidn, la versidn en inglés prevalecera.

COMPROMISOS DEL GOBIERNO DE _HONDURAS

i.

Para facilitar la realizacidn del Estudio, el Gobierno de
Honduras tomara las siguientes medidas necesarias:

(1) Garantizar la seguridad del grupo de estudio
Japonés, '

(2) Permitir a los miembros del grupo entrar, salir y
permanecer en Honduras durante el tiempo asignado a
este trabajo y eximirlos de los regquisitos de
registro de extranjeros y tarifas consulares.

(3) Eximir de impuestos a los miembros del grupo de
estudio, de derechos arancelarios y otrcs cargos
sobre eguipo, maquinarias y otros materiales
traidos a Honduras para la ejecucidén del Estudio.

{(4) Eximir del impuesto sobre renta y otros gravamenes
de cualquier tipo sobre o en conexién con los
emolumentos o viaticos pagados a los miembros del



grupo de estudio, por servicios relacionados con la
ejecucion del Estudio.

() Facilitar al grupo de estudio la remisidn y uso de
los fondos introducidos en Honduras del Japdn en
relacion con la ejecucidn del Estudio. '

{(6) Garantizar el permiso de ingreso a propiledades
privadas o areas restringidas para la ejecucicn del
Estudio.

(7) Garantizar al grupo de estudio el permiso de llevar
de Honduras al Japon, los datos y docunentos
{incluyendo fotografias aéreas Y mapas)
relacionados con el Estudio.

(8) Proporcionar 1los servicios médicos, cuando sean
necesarios, cuyos gastos seran pagados por los
miembros del grupo de estudio.

2. El Gobierno de Honduras se hard cargo de los reclamos, si
se presenta alguno, contra los miembros del grupoc, gue
pudieran surgir de, ocurrir en el transcurse de, o
durante la ejecucidn del Estudio, excepto cuando tales
reclamos se originen por grave negligencia o mala
conducta intencional de los wmiembros del grupo.

3. La Secretaria de Recursos Naturales (de aqui en adelante
denominada "“La Secretaria), la Direccidn General de
Recursos Hidricos (de aqui en adelante denominado
"DGRH") , actuara como agencia de contraparte del grupo de
estudio y también como coordinador de las relaciones con
otras organizaciones gubernamentales y no-gubernamentales
para facilitar la ejecucion del Estudio.

(4) La Secretaria proporcionarda, a su proplio costo, en

cooperacioén con las organizaciones pertinentes, lo

siguiente:

(1) Datos e informacién disponibles relacinados con el
Estudio,

{2) Personal de contraparte,

{3) Oficinas adecuadas con el mobiliario necesario, en
Tegucigalpa y en Comayagua.

(4) Un vehiculo con motorista y

(5} Credenciales o tarjetas de identificacion.

VII. COMPROMISOS DE JICA

JICA para la ejecucion del Estudio, tomara las siguientes

medidas:

(1) Enviar a Honduras al grupoc de estudio, a su propio costo,

(2) Procurar 'la transferencia de tecnologia al personal
hondureio de contraparte, durante la ejecucidén del
Estudio.

.&A)’!’,/



VIIT. CONSULTAS MUTUAS

JICA ¥y la D.G.R.H. se consultaran mutuamente con respecto a

cualguier asunto que pudiere surgir de, o en conexidén con el
estudio.

IX. TRADUCCION

El 'alcance del trabajo se ha preparado en inglés y espafhol.
En caso que surgiera alguna discrepancia en la interpretacion
de los idiomas, la version en inglés prevalecera.
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The Preparatory Study Team for the "Feasibility Study on the
Irrigated Agricultural Development Project in Jesus de Otoro Valley
in Intibucd Department, Republic of Honduras" had a series of
discussions related to the Study, with officials frow the General
Directorate of Water Resources (DGRH), from March 13, 1992 to March
19, 1992. This document 1s a summarized conclusion of the
discussions mentioned above:

1. DGRH promised that -counterpart personnel will be provided, at
its own expense, to the Study Team.

2. DGRH promised to provide the suitable offices, in Tegucigalpa
and Comayagua, with necessary office eguipment such as desks,
chairs, cabinets and telephone(s).

3. DGRH reduested JICA Preparatory Study Team to provide, at its
own expense, vehilcles for the Study, due to budget
limitations.

Related. to the drivers, DGRH will provide one driver to the
Japanese study team: also DGRH expressed the desire of
obtaining the necessary daily allowances for the driver as
well as fuel expenses, from the Japanese study team.

4. 'DGRH'reQuested JICA training in Japan for the Governmental
personnel concerned with the Study.

5. DGRH'fequested that the Study shall bhe carried cut as soon as
possible.

6. DGRH requested JICA to provide, in connection with the

implementation of the Study, the following equipment:

{1) Autcomatic water level recorder
(2) Staff gauge

(3} Current weter

{4) Copy machine

7. The Team promised to convey the requests (from 3 to 6) to the
Government of Japan.
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El Grupo de BEstudio Preparatorio, para el "Estudio de Factibilidad
del Proyecto Desarrollo Agricola Bajo Riego del Valle de Jesus de
Otoro, Departamento de Intibuca', Republica de Honduras, sostuvo
una serie de discusionas relacionada al Estudio conjuntamente con
funcionarios de la Direccidn General de Recursos Hidricos (DGRH),
del 13 al 19 de marzo de 1992, Este documentoe corresponde al
resumen de las conclusiones resultantes de las discusiones
mencionadas anteriormente: .

1. La DGRH convino en asignar el personal de contraparte
necesario, a su propio costo, al grupo de Estudio.

2. La DGRH prometié proporcionar oficinas adecuadas, en
Tegucigalpa y en Comayagua, con el mobiliario necesario, tal
como escritorios, sillas, libreros y teléfono.

3. La DGRH solicité al grupo de Estudio Preparatorio de JICA, que
proporcionara a su proplo costo, vehiculos para la ejecucidn
del Estudio, debido a limitaciones presupuestarias.

En relacion a los conductores, la DGRH asignara uno al Grupo
de Estudic Japonés; asimismo la DGRH expresd la necesidad de
obtener los viaticos para el conductor asi como las gastos
relacionados al consumo del combustible, de parte del Grupo de
Estudio Japonés.

4, La DGRH solicitdé a JICA entrenamiento en Japén para los
funcionarios asignados a la ejecucidén del Estudio.

5. La DGRH solicité la ejecucidén del Estudio a la brevedad
posible.
6. La DGRH solicité a JICA proveer, en relacidn con la ejecuciédn

del Estudio, el siguiente equipo:

1. Lector automatico del nivel del agua
2. Limnimetro
3. Molinete
4. Fotocopiadora
7. El Grupo de Estudio Preparatorio de JICA prometid hacer del

conocimiento del Gobierno de Japon, las solicitudes planteadas
{incisos 3 al 6).
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