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スラコ町の地区ごとの人口分布 

 

地区名  人口  

Sulaco 2,782 

Del 

Desmonte 
2,399 

El Jaral 995 

La Albardilla 1,715 

Las Canas 1,578 

San Antonio 2,801 

San Juan 1,022 

合計  13,292 

出典：スラコ市役所 
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ヘスス・デ・オトロ盆地の人口分布 

 
地区名  集落  世帯数  人口  

名前  合計  居住  非居住  合計  男性  女性  

1. La Pradera 33 33 0 171 92 79 

2. San Pablo 21 16 5 106 55 51 

3. La Angostura 76 64 12 376 198 178 

4. Las Lomitas 41 38 3 209 113 96 

5. Guayamán 23 22 1 85 47 38 

6. Santo Domingo 2 14 14 0 53 34 19 

7. El Ciprés 27 25 2 126 61 65 
8. San Francisco  del 

Potrero. 61 54 7 297 158 139 

9. El T. de Guayabal 50 48 2 271 119 152 

10. Hda. San Lorenzo 3 3 0 13 6 7 

11. Llano de Maye 96 78 18 431 218 213 

12. Col Llano Maye 19 18 1 100 47 53 

13. Santiago 18 12 6 51 30 21 

14. Sto. Domingo Maye 42 36 6 193 96 97 

15. Comontan 17 14 3 76 49 27 

16. La Gloria 6 6 0 37 19 18 

 

 

 

 

 

 

 

 

Jesús de 

Otoro 

17. Col. Tatumbla 12 4 8 18 7 11 

小計  JESÚS  DE OTORO 559 485 74 2,613 1,349 1,264 

18. Cecagua 40 39 1 234 121 113 

19. La Coyotera 1 1 0 6 4 2 

20. Hda. El Porvenir 27 25 2 147 83 64 

21. San Marcos 39 33 6 181 92 89 

22. El Tintal 3 3 0 18 11 7 

23. Hda. San Vicente 4 1 3 4 1 3 

 

 

San Marcos 

 

24. San Sebastián 7 6 1 32 17 15 

小計  SAN MARCOS, SAN RAFAEL. 121 108 13 622 329 293 
SAN 
JE-RONIMO 

25. Mixcure 
26. Tranquitas 

4 
32 

4 
32 

0 
0 

11 
200 

9 
101 

2 
99 

プロジェクト合計   716 629 87 3,446 1,788 1,658 

OTORO 市 -2001 

都市部合計 -2001 

農村部合計 -2001 

4,546 

1,489 

3,057 

3,929 

1,267 

2,662 

617 

222 

395 

21,041

6,427 

14,614

10,627 

3,056 

7,571 

10,414

3,371 

7,043 
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農業牧畜省（農牧省）（SAG）組織図  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

大統領  

農牧省  

農牧大臣  

法的アドバイザー  

計画評価部（UPEG）  

公共管 プロジ 政策課

農業情報

広報部  人事部  

予算課  一般サ

ビス

資産課  会計課  

総務・財務部  

農業部局  

農牧科学

技術局

Direcció

灌漑排水

総局

Direcció

教育・農

業技術訓

練・農業

畜産部局  

農牧業衛生サー

ビス局

漁業局  

(DIGEPESCA) 

海外協

力調整

農村金

経済経

プロジェクト /プログラム  
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環境社会配慮英文資料  

 

Environmental and Social Consideration Study 

in a Preliminary Study on 

Irrigated Agricultural Development in Sulaco and Jesus de Otoro Valley 

 

1. Title of the Project and Relevant Project Report 

(1) Title of the Project 

Project for Irrigated Agricultural Development in Rural Area, Honduras or 

Irrigated Agricultural Development in Sulaco and Jesus de Otoro Valley, Honduras 

consisting of 

Irrigated Agricultural Development in Sulaco Valley, and 

Irrigated Agricultural Development in Jesus de Otoro Valley 

(2) Relevant Project Report 

- Feasibility Study: Agricultural Project of Development under Irrigation of the Sulaco 
Valley (in Spanish), 2005, Secretariat of Finance and Secretariat of Agriculture and 

Livestock, Government of Honduras 

 [Estudio de Factibilidad, Proyecto Desarrollo Agricola Bajo Riego del Valle de Sulaco ] 

- Study on Irrigated Agricultural Development in Jesus de Otoro Valley, Final Report 
(in Spanish), 2004, Directorate General of Public Investment 

[Estudio del Desarrollo Agricola bajo Riego en el Valle de Jesus de Otoro] 

- The Feasibility Study on the Irrigated Agricultural Development Project in Jesus de 
Otoro Valley, Intibuca Department in the Republic of Honduras, Main Report, 1994, 

JICA  

 

2. Type of Study 

Preliminary Study 

 

3. Environmental Categorization and its Reason 

Category B 

The environmental category of the Project was tentatively decided as “Category B”, after the 

official request of grant aid was submitted from the Government of Honduras to the 

Government of Japan. 

As the result of this Preliminary Study, “Category B” is considered reasonable for the 

Project. Any serious environmental and social impacts by the Project implementation are not 

predicted through scoping in the Preliminary Study and also as the results of previously 

conducted EIAs in three feasibility studies. Although slight adverse impacts may occur for 

several items such as change in river water use system, it is judged that they will not be 

serious by taking mitigation measures.   
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4. Agency or Institution Responsible for Implementation of the Project 

Directorate General of Irrigation and Drainage, Ministry of Agriculture and Livestock 

 

5. Outline of the Project 

(１ ) Objectives 
The objectives are to increase agricultural production and to diversify agricultural products 

in the Project area.  

(２ ) Project area (ref. to location map and irrigation plan figures) 
The originally proposed Project area consists of the Sulaco Vally, in the Sulaco municipality, 

Yoro Department (or Prefecture) and the Jesusu de Otoro Valley, in the Jesus de Otoro 

Municipality, Intibuca Department.  

(３ ) Necessity 
With comparatively fertile soil, good climate and ample water resources, both valleys of the 

Project have potential of intensive agriculture. However, irrigation system is not well 

provided there and the water resources are not well utilized. Therefore, crop cultivation is 

mostly only once a year, planted crops are limited to a few kinds and crop productivity is 

low. 

(４ ) Scope of the Project (originally proposed scope) 
Sulaco Valley: 

- Construction of three irrigation systems, covering 1,263 ha in total. 

- Construction and operation of the Agricultural Development Center 

- Environmental consideration plan 
Jesus de Otoro Valley 

- Construction of three irrigation systems, covering 1,263 ha in total. 

- Construction and operation of the Agricultural Development Center 

- Environmental consideration plan 
6. Description of the Project Site 

(１ ) Location 

Sulaco valley: N 14°52 －  58 , W 87°12 －  19 ,  

EL 400 －  600 masl (Irrigation area:  EL 400 －  500) 

Jesus de Otoro valley: N 14°26 －  34 , W 87°57 －  88°04 ,  

EL 520 －  740 masl (Irrigation area:  EL 520 －  700) 

(２ ) Natural environment 
Sulaco valley:  

Annual mean, mean maximum and mean minimum temperatures are 23.2℃ , 24.5℃  and 

20.7℃ , respectively. Annual average precipitation is 1,034 mm at Sulaco station. The rainy 

season is from May to October and the dry season is from December to April. Annual 

average relative humidity is 73%. 

The Sulaco river locates upstream of the Ulua river system, one of the largest river systems 
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in Honduras. El Cajon (Francisco Morazan) dam, being the highest dam in Honduras with 

catchment area of 8,320 km2, was constructed in 1984 on the Comayagua (Humuya) river or 

downstream reach of the Sulaco river. Annual average discharge of the Sulaco river is 41.6 

m3/s at Jicaro station, about 20 km downstream from Sulaco town, and monthly discharges 

are in a range between 8.6 m3/s in March and 106 m3/s in September. Three distributaries of 

the Sulaco river, namely Tascalapa, Siguapa and Maralito rivers are planned water sources of 

the project. In the Feasibility Study in 2005 (F/S-2005), gross available discharges of 85% 

dependability are estimated at 0.45, 0.46 and 0.40 m3/s for the Tascalapa, Siguapa and 

Maralito rivers, respectively.  

Geological base is limestone and karst is seen around San Antonio along the Tascalapa river. 

Alluvial fertile soil covering the Sulaco valley, is basically good for agriculture. About 60% 

of the land is classified into better classes or irrigable land.  

Jesus de Otoro valley: 

Of La Gloria station, annual mean, mean maximum and mean minimum temperatures are 

25.2℃ , 30.7℃  and 19.0℃ , respectively. Annual average rainfall is 1,023 mm. The rainy 

season is from May to October and the dry season is from December to April. Annual 

average relative humidity is 74%. 

The Grande de Otoro river is one of the main branch rivers of the Ulua river system. 

Annual average discharge of the Grande de Otoro river is 16.8 m3/s at La Gloria station, of 

which catchment area is 835.6 km2. And, average monthly discharge fluctuates between 4.5 

m3/s in April and 40.1 m3/s in September. Among the observed data, the maximum annual 

peak discharge is 999 m3/s in September 1968   
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Jesus de Otoro Valley Irrigation Plan（by 2004 F/S）  

Aro River area 
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and the minimum annual low flow is 0.47 m3/s in April 1990. After the second half of 1980s, 

the annual average discharge shows decreasing trend. Discharges of the tributaries are 

calculated in use of specific discharge of La Gloria station and each catchment area in both 

F/Ss in 1994 and 2004. For planning of intake facility in 1994 F/S, annual average discharge 

of the Yucanguare river is estimated at 2.8 m3/s and those of other smaller rivers are 

estimated at 0.6 m3/s or lower. 

.The valley was formulated as a graben through diastrophism, and is covered with fertile 

alluvial layer. In soil classification of the valley in 2004 SAG report, 78% of the area is 

classified into cultivable.       

(３ ) Social environment 
Sulaco valley: 

Population in the Sulaco valley project area is 5,310, of which about 84% live their lives on 

agriculture only (64%), or agriculture and livestock (20%). Of the people, 85% can read and 

write, and 60% have experience to go to primary school partly but only few people graduate 

it.   

Jesus de Otoro valley:  

Population and household number in the target area are 3,446 and 716, respectively. 

Reliability to agriculture is reported 41% in total (51% for male and 2.2% for female). 

Literacy rate is 91% there, and 58% of the resident people experience of school and 50% 

graduate primary school. 

(４ ) Protected area 
Sulaco valley:  

There exists the Yoro Mountains National Park (154.68 km2) along the boundary between 

Yoro Department and Francisco Morazon Department. Upstream part of the Maralito river 

basin is included in this National Park. A minor part of the Siguapa river basin may be 

included in the Park. Since the National Park locates upstream of the proposed irrigation 

area, negative environmental impact is not considered to occur.  

Jesus de Otoro Valley:  

The Montecillos Biological Reserve (131.91 km2) locates in the Montecillos mountain range. 

The reserve covers respective part of three Departments of Intibuca, Comayagua and La Paz. 

Western side of the Reserve is in upstream basin of the Grande de Otoro river. A few streams 

flowing in the Maye Irrigation area, originate from the reserve area. There is a Primitive Life 

Reserve in Mixcure Mountains, which locates western upstream area of the western tributary 

basins of the Yucanguare, Naranjo and Mixcure. The reserve area is 77.66 km2. As these 

reserves are in the upstream of the planned irrigation areas, negative impact is not 

anticipated from environmental viewpoint.   

 

7. Legal Framework of Environmental and Social Considerations 

(１ ) Laws and regulations 
Major environmental laws and regulations in Honduras are as below. 
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- General Law of the Environment, 1993 

- General Regulations of Law of Environment, 1993 

- Regulations of the National Evaluation System of Environmental Impact (SINEIA), 
1994 and revised in 2003 

- Table of Environmental Categorization/2003, Criteria to determine category of the 
projects that apply to environmental authorization, 2002 and revised in 2003    

(２ ) Relative agencies 
Ministry of Natural Resources and Environment (SERNA) is responsible for environmental 

management. SERNA is responsible for review of EIA. 

(３ ) Procedures 
The project is to be classified as one of four categories before the application of 

environmental license, according to the Table of Environmental Categorization. 

Category 1 is of the lowest environmental impact. The project must report its activities 

Category 2 is of medium impact or of predictable impact that can be mitigated or 

compensated through standardized measures. IEE level report must be attached. 

Category 3 is with great impact. The project is subject to an Environmental Assessment. For 

SERNA, it is necessary to visit and inspect the project site. Category 3-I project does not 

require an EIA study. Category 3-II project must submit an EIA study. Usually all the 

necessary preparation and procedures are entrusted to a registered environmental company or 

specialist. 

 

8. Alternatives to the Project Activities including “without project” Option 

(１ ) Sulaco Valley 
Proposed irrigation system: Three irrigation systems with three intake weirs on the tributary 

rivers, namely Tascalapa, Siguapa and Maralito rivers. 

Alternative: One irrigation system with one intake pumping station on the main river or the 

Sulaco river. 

Alternative of “without project”: Agricultural development speed cannot be high but slow. 

No remarkable progress is predicted in near future, particularly for the poor, rather their 

lives may be degraded because of unstableness trend.    .  

As the 2005 F/S concluded, the former system is more sustainable and better. The latter 

system has difficulty in operation and maintenance of the pump station. No action or 

“without project” alternative is not recommendable. Drastic introduction of vegetables in the 

proposed plan is considered better to alter to combination of surface irrigation and gradual 

extension of drip irrigation.    

Proposed Maralito irrigation system: intake weir site is planned in the narrow and steep 

valley, to which new access road of about 2 km in steep mountains will be necessary.  

Alternative: Against the weir site, recommended is an alternative with upstream site near 

Marale valley that needs easier access road.      

(２ ) Jesus de Otoro Valley 
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Proposed irrigation system: The system consists of four irrigation systems, out of which two 

systems are planned with intake pump stations. Farm ponds are planned to be placed at 

connecting point between the main system (pipeline) and the tertiary system (pipeline). 

Alternative: The same four irrigation systems with three or four intake weirs and one or zero 

pump station. Large scale irrigation pump station with more than five years successful 

experience could not found in the study. Farm ponds are cancelled in the plan to save and not 

to release water pressure and to avoid dust entering into the pipeline. 

Alternative of “without project”: This may cause negative environmental and social impacts 

as follows. As rainfall pattern becomes less stable, water conflicts among farmers may be 

more serious, which often leads to insufficient water use. Only better conditioned land will 

be irrigated and other areas left not irrigated, widening income disparity between middle 

scale and small scale farmers. 

From above, Alternative is preferable. 

  

9. Provisional Scoping 

The result of the provisional scoping is shown below. 

Sulaco valley 

No.        Item 
 

* 
    Present Condition              Reason 

1 Atmosphere D In rural area, 

remarkable air pollution 

is not confirmed. 

Exhaust gas, dust and 

noise from heavy 

equipment is expected 

slight.  

2 Water B With degraded 

vegetation the basin 

includes limestone area. 

A concern is water 

contamination by 

increased washing. 

By drained water from 

construction site of 

headworks, water quality 

pollution may occur, 

which can be controlled 

by countermeasures.  

3 Soil D Soil contamination is 

not confirmed. 

Serious soil erosion due to 

civil works is not 

predicted.  

4 Waste D Serious problem is not 

known. 

Waster from civil works is 

predicted slight. 

5 Accident B Remarkable problem is 

not confirmed. 

Slope failure may occur 

along the access road to 

weir in mountains. 

6 Water use B Exiting irrigation area 

is about 5% of target 

Along the downstream of 

the Tascalapa river, 



104 

area. impact to bathing and 

washing may occur, which 

can be solved by proper 

design of pipeline system.

7 Global warming D Rainfall pattern is 

becoming unstable with 

delayed start of rainy 

season and longer mini 

dry spell.  

No remarkable impact to 

global warming is 

predicted. 

8 Ecosystem/biodiversity B The target area is 

farmland or pasture. 

New weir may influence 

to move of fish along the 

river. 

9 Population move 

including involuntary 

resettlement  

D Resettlement is not 

planned. Some people 

go to USA for work. 

Resettlement is not 

necessary.  

10 Regional economy 

such as employment 

and livelihood  

D The beneficiaries are 

farmers partly with 

livestock. Cash earnings 

are by emigration, 

seasonal works, corn 

and vegetable sale and 

so on.     

Positive impacts are 

predicted but not negative 

impact. 

11 Land use and use of 

local resources 

D Planned irrigation area 

is already utilized as 

farm or pasture. 

Negative impact is not 

predicted. 

12 Social related capital 

/social organization 

such as local decision 

making agency  

B The target are belongs 

to Sulaco Municipality, 

Yoro Department.  

Water management 

adjustment will be 

required with existing 

water users’ group. New 

water users’ group will be 

formulated. Conflict may 

occur between 

beneficiaries and others. 

13 Existing social 

infrastructures and 

social service  

D Access to water supply 

system is of 92%. 

Sewage system is not 

provided, 

Electrification is 65%. 

Negative impact is not 

predicted. 

14 Socially fragile group B There is the poor who There may be possibility 



105 

including the poor and 

indigenous people 

produce only 

self-support and have 

no surplus. No 

information is got on 

indigenous people.   

of impact in case that the 

poor try risky investment 

following improper 

guidance.  

15 Equity in distribution 

of damage and benefit,  

and development 

process 

B Land tenure scale is 

various, from zero 

(tenant farmer) to over 

100ha/household. 

Due to uneven benefit 

distribution, disparity may 

be wider between middle 

and small class farmers.  

16 Gender D Fatherless family exists. Negative impact is not 

predicted. 

17 Children’s rights D No information is 

obtained. 

Serious impact is not 

predicted. 

18 Cultural heritage B A heritage is suggested 

on the hill of west of 

Tascalapa area. 

There is possibility of 

impact at preliminary 

works and so on.  

19 Conflict of interests B No information is 

obtained. 

Unreasonable water 

allocation may cause 

conflict between farmers. 

20 Infectious diseases 

such as HIV/AIDS 

D Particular item is not 

found. 

Since farm pond is not 

planed, negative impact 

such as increase of 

malaria is not predicted. 

＊Rating: A: Serious impact expected; B: Some impact expected; C: Extent of impact 

unknown; D: Almost no impact expected and not subject for IEE or EIA. 

Jesus de Otoro valley 

No.        Item 
 

* 
    Present Condition              Reason 

1 Atmosphere D In rural area, 

remarkable air pollution 

is not confirmed. 

Exhaust, dust and noise 

from heavy equipment are 

predicted slight.  

2 Water B As irrigation water, 

remarkable problem on 

water quality of the 

rivers is not found.  

By drained water from 

construction site of 

headworks, water quality 

pollution may occur, 

which can be controlled 

by countermeasures.  

3 Soil D Soil contamination is 

not confirmed. 

Serious soil erosion due to 

civil works is not 
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predicted.  

4 Waste D Application to approval 

of sanitary landfill by 

the municipality is on 

the process.  

Waste from civil works is 

predicted slight. 

5 Accident B Remarkable problem is 

not confirmed. 

Slope failure may occur 

along the access road to 

weir in mountains. 

6 Water use B Estimated exiting 

irrigation area is about 

60% of the target area. 

Water charge is predicted 

to be higher for existing 

irrigation water 

users/groups. 

7 Global warming D Rainfall pattern is 

becoming unstable with 

delayed start of rainy 

season and longer mini 

dry spell.  

No remarkable impact to 

global warming is 

predicted. 

8 Ecosystem/biodiversity B The target area is 

farmland or pasture. 

New weir may influence 

to move of fish along the 

river. 

9 Population move 

including involuntary 

resettlement  

D Resettlement is not 

planned. Some people 

emigrate to USA for 

work. 

Resettlement is not 

necessary.  

10 Regional economy 

such as employment 

and livelihood  

D The beneficiaries are 

farmers partly with 

livestock. Cash earnings 

are by emigration, 

seasonal works, rice, 

corn and vegetable sale 

and so on.     

Positive impacts are 

predicted but not negative 

impact. 

11 Land use and use of 

local resources 

D Planned irrigation area 

is already utilized as 

farm or pasture. 

Negative impact is not 

predicted. 

12 Social related capital 

/social organization 

such as local decision 

making agency  

B The target are belongs 

to Jesus de Otoro 

Municipality, Intibuca 

Department.  

Water management 

adjustment will be 

required with existing 

water users’ group. New 

water users’ group will be 



107 

formulated. Conflict may 

occur between 

beneficiaries and others. 

13 Existing social 

infrastructures and 

social service  

D Access to water supply 

system is of 96.5%. 

Electrification is 65%. 

Highway crosses the 

area. Of the farmers, 

85% have access to 

their farms throughout 

the year. 

Negative impact is not 

predicted. 

14 Socially fragile group 

including the poor and 

indigenous people 

B There is the poor who 

produce only 

self-support and have 

no surplus. Indigenous 

people lives in upstream 

mountain area of the 

Naranjo river.   

There may be possibility 

that the poor including 

tenant farmers cannot 

receive sufficient 

irrigation water.  

15 Equity in distribution 

of damage and benefit,  

and development 

process 

B Land tenure scale is 

various, from zero 

(farmer without land) to 

over 100ha/household. 

Due to uneven benefit 

distribution, disparity may 

be wider between middle 

and small class farmers.  

16 Gender D Fatherless family exists. Negative impact is not 

predicted. 

17 Children’s rights D No information is 

obtained. 

Serious impact is not 

predicted. 

18 Cultural heritage B A broken heritage is 

seen near the planned 

intake on the Naranjo 

river. 

There is possibility of 

impact at the time of 

preliminary works and so 

on.  

19 Conflict of interests B No information is 

obtained. 

Unreasonable water 

allocation may cause 

conflict between farmers. 

20 Infectious diseases 

such as HIV/AIDS 

D Before, malaria infected 

area, but particular item 

is not found. 

Neglecting farm pond 

plan, negative impact such 

as increase of malaria is 

not predicted. 

＊Rating: A: Serious impact expected; B: Some impact expected; C: Extent of impact 

unknown; D: Almost no impact expected and not subject for IEE or EIA. 
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10. Result of Consultation with Honduras Government on Environmental and Social 

Considerations including Roles and Responsibilities  

Recognizing the importance of Environmental and Social Considerations, the Secretary 

General for Directorate General of Environment Evaluation and Control (DECA), Ministry 

of Natural Resources and Environment (SERNA), expressed full preparedness of the 

organization for the project and putting higher priority on the project for necessary 

procedure. 

 

11. Terms of Reference for Environmental and Social Considerations 

During the Basic Design, review and update of two EIAs are to be conducted focusing on the 

addressed and selected sub-project. In both 2005 and 2004 Feasibility Studies for Sulaco and 

Jesus de Otoro Valleys, EIA is prepared respectively, which can be bases on the study.    

 

（1）Objective 

Objective of the environmental and social considerations (ESC) is to conduct an IEE level 

survey on ESC against such environmental and social impacts (ESI) that may possibly occur 

in the project implementation. For both Sulaco and Jesus de Otoro projects, the same nine 

impact items with rating B in the above tables are regarded as target of evaluation. 

 

(2)  Survey Area 

-  Irrigation areas 

-  Catchment areas of water source rivers 

-  Downstream basin of the related rivers 

 

(3)  Survey Period  

For both projects, Sulaco and Jesus de Otoro: estimated are approximately 4 weeks including 

local sub-contract(s) procedures 

For single project, one of them: approx. 3 weeks estimated 

 

(4)  Survey Method    

The survey will be done according to ordinarly methods including documents study, field 

reconnaissance and interview. Also, essentially needed are public consultations or discussion 

meetings with local stakeholders such as residents in irrigation area, municipality office, 

technology school, NGO and so on. 

 

(5)  Survey Items 

1)  Project contents 

The project plan shall be confirmed including modified points. Precise geographical and 

administrative scopes and boundaries of the irrigation areas, and related river catchments 
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and downstream basins, are to be reconfirmed. 

2)  Present conditions 

Present conditions of the project area are to be surveyed in use of collected information on 

natural and social environment. In particular, changes must be studied after 2004 or 2005, 

when F/S reports were prepared. 

3)  Legal and administrative framework 

On EIA, land acquisition, health and security control, natural reserve, heritage conservation, 

rare spiecies protection and so on, legal and administarative frameworks as well as policy 

related to ESI of the project shall be confirmed. 

Also, EIA preparation and receipt of SERNA’s approval by the implementation agency will 

be supported. In the environmental authorization system, the procedure is needed for the 

project implementation. 

4)  ESI assessment and mitigation measures (Water)  

Water pollution by drained water from construction sites of headworks shall be assessed 

based on the project plan and mitigation measureas shall be studied. 

5)  ESI assessment and mitigation measures (Accidents) 

Possible accident during construction, including slope failure of construction roads in the 

mountains, shall be assessed and mitigation measures be considered. 

6)  ESI assessment and mitigation measures (Water use)  

Impact of newly constructed main irrigation system of headworks and pipeline shall be 

assessed and mitigation measureas shall be studied. 

7)  ESI assessment and mitigation measures (Ecosystem/biodiversity)  

Based on interview to agency responsible for nature protection and so on, reserved area and 

protected spiecies, and impact to them by the project shall be assessed, and mitigation 

measures shall be studied.   

8)  ESI assessment and mitigation measures (Social institutions)  

Impact of the project to the relation between newly organized water users group and outside 

residents shall be assessed and mitigation measures are studied. 

9)  ESI assessment and mitigation measures (Socially fragile group)  

Through interview and other ways, socially fragile group in and around the project area, will 

be confirmed and impact of the project shall be assessed amd mitigation measures shall be 

considered.  

10)  ESI assessment and mitigation measures (Misdistribution of benefit & damage)  

Impact of the distribution of irrigation water shall be assessed and mitigation measures shall 

be studied. 

11)  ESI assessment and mitigation measures (Cultural heritage) 

Impact of construction works to cultural heritages shall be assessed and mitigation 

measureas shall be studied.  

12)  ESI assessment and mitigation measures (Local conflicts of interests)  

Possibility of water conflicts among farmers in the irrigation area caused by irrigation water 
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distribution of the project, shall be assessed and mitigation measures shall be studied. Also, 

that between inside and outside farmers of the project irrigation area shall be assessed and 

studied.    

13)  Alternative study 

For both valleys, such alternatives that assures project targets will be confirmed and studied 

from viewpoint of ESI. Environmental management plan (EMP) including mitigation 

measures and monitoring plans will be prepared.  
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（３）ホンジュラスの水質基準  

カテゴリー A B C
生食用野菜 その他の 家畜用水

パラメータ 単位 の灌漑水 灌漑水

水素イオン濃度指数 ｐH 6.0 - 9.0 6.0 - 9.0 6.0 - 9.0
電気伝導度 EC μS/cm 3000 3000 3000
溶存物質 DS mg/l 2000 2000 2000
浮遊物質 SS 欠如した

溶存酸素 DO mg/l 3.0 3.0 3.0
生物化学的酸素要求量 BOD mg/l 50
化学的酸素要求量 COD mg/l 150

硝酸塩 NO3
-

mg/l 100 200

亜硝酸塩 NO2
-

mg/l 6.0

アルミニウム Al mg/l 1.00 1.00 2.00
鉄 Fe mg/l 3.00 3.00
マンガン Mn mg/l 0.50 0.50 0.50
亜鉛 Zn mg/l 3.00 3.00 3.00
ニッケル Ni mg/l 0.20 0.20 0.50
銀 Ag mg/l 0.05 0.05
鉛 Pb mg/l 0.10 0.10 0.10
水銀 Hg mg/l 0.01 0.01 0.01
カドミウム Cd mg/l 0.005 0.005 0.02
全クロム Total Cr mg/l 0.05 0.05 0.10
砒素 As mg/l 0.10 0.10 0.10
シアン化物 ‐ CN

- mg/l 0.20 0.20 0.20

塩化物 ‐ Cl
- mg/l 0.70 0.70 0.70

セレン Se mg/l 0.02 0.02 0.02
ベリリウム Be mg/l 0.10 0.10
コバルト Co mg/l 0.05 0.05
リチウム Li mg/l 2.50 2.50
バナジウム V mg/l 0.10 0.10
金 Au mg/l 1.00 1.00

全大腸菌 /100ml 5000 10000 5000
糞便性大腸菌 /100ml 1000 2000 1000
腸内寄生虫卵 /1000ml 1 2

放射能（α） Bq/l 0.1 0.1 0.1
放射能（β） Bq/l 1.0 1.0 1.0
出典：　ホンジュラス共和国　国家基準　「水資源利用管理水質基準　1997/04/03　第6稿」

　　　　 中米、パナマ、ドミニカ共和国の飲料水と衛生担当機関の地域調整委員会、国家水質技術委員会

　　　 　Rep blica de Honduras, Norma Nacional

　　　　"Normas de Calidad para Regular del Uso del Recurso H drico, Sexto borrador: 03/abril/1997"

　　　　　Comit  T cnico Nacional de Calidad de Agua, del Comit  Coordinador Regional de Instituciones

          de Agua Potable y Saneamiento de Centroam rica, Panam  y Republica Dominicana
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（４）USDA 灌漑用水基準  

 

 

   (出典：アメリカ農業省 (USDA)、1954)
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環境配慮計画及び農業開発センターの事業費内訳  
 

（a）スラコ盆地環境影響緩和対策費用と実施時期  

緩和タイプ 費用 　　　　費用の部門 　　　　実施時期
Lps.

考古学予備調査 200,000 詳細設計 詳細設計
生態学的回廊管理計画立案 450,000 詳細設計 詳細設計
工事段階での（環境影響）緩和対策 400,000 工事契約 建設工事
環境の会計監査 100,000 施工管理契約 建設工事
環境監視委員会の設立 50,000 農業開発センタープロジェクト工事と運営の段階
環境の質のモニタリング -　 水利権所有者組合 システム運営
O/Mマニュアル -　 工事設計契約 詳細設計
被害を受けた所有者の特定 -　 工事設計契約 詳細設計
環境状況のモニタリング -　 農業開発センター 灌漑システム運営
計 1,200,000

$1.00=Lps.19.0
US$ 63,158  

出典：Estudio de Factibilidad: Proyecto de Desarrollo Agrícola bajo Riego del Valle de Sulaco, 
2005. 

 
（b）ヘスス・デ・オトロ盆地環境投資計画費用  

（US$)
　　　項目 費用 　　　　　備考

1 法律面 16,000
2 キャンプの設置と運営 0 環境監視費参照
3 建設工事 37,100
4 土木建築材料供給地 0 土木工事に含む
5 資材運搬と処理 1,230
6 植林 83,985
7 環境研修プログラム 0 土木工事に含む

         計 138,315
 

出典：Estudio del Desarrollo Agrícola bajo Riego en el Valle de Jesús de Otoro, 2004 
 

（c）ヘスス・デ・オトロ盆地農業開発センター費用  

（US$)
　　　項目 費用

1. 外国人専門家 （4年分） 1,664,000
2. 航空運賃 （4年分） 130,000
3. 「ホ」国専門家 （4年分） 1,733,600
4. センター建設等 1年 1,109,100
5. 運営費と投入 （4年分） 505,700
6. 管理者、現地スタッフ （4年分） 76,800

計 5,219,200
予備費 3% 156,576
運営維持管理等 15% 533,280
合計 5,909,056

生産者支援投資 920,000  
出典：Estudio del Desarrollo Agrícola bajo Riego en el Valle de Jesús de Otoro, 2004 
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資材、機械リース、労務、工事の単価  

 
（1）資材単価  

（Lｐｓ、2008年12月、テグシガルパ)
　　　資材項目 　　　　　規格 単位 価格（Lｐｓ)

標準値 備考
鉄材

鉄筋 1/4"x30', L 本 47
鉄筋 3/8"x30', C 本 107
鉄筋 1/2"x30', C 本 183
鉄筋 5/8"x30', C 本 276
鉄筋 3/4"x30', C 本 394
鉄筋 7/8"x30', C 本 491

基本的資材
川砂 （運送費は含まず） m3 350
灰色セメント （I.S.V込） 袋 121 　42.5kg/袋
川砂利 （運送費は含まず） m3 355
川の玉石 （運送費は含まず） m3 200

コンクリート
コンクリートブロック 4"x8"x16" 個 8.90
コンクリートブロック 8"x8"x16" 個 12.00
ミキサー製コンクリート 4000LPPC m3 2,370
鉄筋コンクリート管 口径 15" ｍ 429
鉄筋コンクリート管 口径 18" ｍ 563
鉄筋コンクリート管 口径 24" ｍ 805
鉄筋コンクリート管 口径 30" ｍ 1,140
鉄筋コンクリート管 口径 36" ｍ 1,393

金属製管
軽量HG管 1/2"x20' 本 274
軽量HG管 3/4"x20' 本 370
重量HG管 1/2"x20' 本 497
重量HG管 3/4"x20' 本 662
黒管 2"x20' 本 450
ダクタイル鋳鉄管 D100mm 64bar m 47 *1
ダクタイル鋳鉄管 D150mm 54bar m 64 *1
ダクタイル鋳鉄管 D200mm 44bar m 82 *1
ダクタイル鋳鉄管 D250mm 40bar m 100 *1
ダクタイル鋳鉄管 D300mm 37bar m 126 *1
ダクタイル鋳鉄管 D350mm 35bar m 150 *1
ダクタイル鋳鉄管 D400mm 34bar m 174 *1
ダクタイル鋳鉄管 D500mm 32bar m 216 *1

特殊PVC管
PVC管 SDR-26, 2" 160psi 本 164
PVC管 SDR-26, 3" 160psi 本 377
PVC管 SDR-26, 4" 160psi 本 592
PVC管 SDR-26, 6" 160psi 本 1,310
PVC管 SDR-26, 8" 160psi 本 2,400
PVC管 SDR-26, 10" 160psi 本 3,923
PVC管 SDR-26, 12" 160psi 本 5,700
PVC管 SDR-41, 2" 100psi 本 115
PVC管 SDR-41, 3" 100psi 本 235
PVC管 SDR-41, 4" 100psi 本 412
PVC管 SDR-41, 6" 100psi 本 867
PVC管 SDR-41, 8" 100psi 本 1,496
PVC管 SDR-41, 10" 100psi 本 2,600 *2
PVC管 SDR-41, 12" 100psi 本 3,658 *2
PVC管 SDR-64, 2" 63psi 本 89
PVC管 SDR-64, 4" 63psi 本 242
PVC管 SDR-64, 6" 63psi 本 560
PVC管 SDR-64, 8" 63psi 本 1,025
PVC管 SDR-64, 10" 63psi 本 1,698 *2
PVC管 SDR-64, 12" 63psi 本 2,950 *2

　出典：　特記無しは「統計通信、2008年第3版」、ホンジェラス建設業会議所(CHICO)
     *1 :　Pont-a-Moussan S.A.
     *2 : AMANCO HONDURAS, Junio 2007  
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（2）労務単価  

（Lps、2008年12月、テグシガルパ)

　　　　　　　　　労務 単位 価格（L) 備考
標準

1日当たり作業
大工 日 250
左官、石工、煉瓦職人 日 250
組立工 日 200
鉄筋工 日 240
配管工 日 250
塗装工 日 220
溶接工 日 285
地形測量士 日 320
現場監督 日 275
大工助手 日 140
配管工助手 日 150
塗装工助手 日 150
鉄筋工助手 日 150
溶接工助手 日 150
作業員最低賃金 日 112
バックホウ　オペレーター 日 270
トラクター運転手 日 270
ダンプカー運転手 月 5,150 月当たり

　出典：　「統計通信、2008年第3版」、ホンジェラス建設業会議所（CHICO)  
 
 

（3）機械リース単価  

（Lps、2008年12月、テグシガルパ)
重機、車両等 規格 単位 価格（L) 備考

平均

ローラー振動コンパクター10－12Ton、I.R.S.D 100D型 時間 780
パワーショベル 容量 2 yd3 時間 600
パワーショベル 容量 4 yd3 時間 980
バックホウ 86 Hp Case 580M型 時間 630
バックホウ 75 Hp JD 310C型 時間 550
ブルドーザー 150-190 Hｐ 時間 1,100
ブルドーザー 250-300 Hｐ 時間 1,640
運輸トラック Toyota Dyna 350 時間 350
ダンプカー 12m3 時間 580
ダンプカー 10m3 時間 530
ダンプカー 5m3 時間 330
吸水ポンプ 口径 4'(100mm) 日 420
吸水ポンプ 口径 2'(50mm) 日 340
クレーン 5 Tm 日 1,350
コンクリート・ミキサー 容量 1袋 日 400 42.5kg/袋
コンクリート・ミキサー 容量 2袋 日 460 -　ditto　-
コンクリ－トスラブ支保工 月 240

　出典：　「統計通信、2008年第3版」、ホンジェラス建設業会議所(CHICO)
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「（3）機械リース単価」の続き  

注解：　重機賃貸において、次の観察を計算で考慮すべきで、賃貸価格は変わる。
1) 機械の使用年数と運転条件
2) 使用する作業のタイプ
3) リース期間、レンタル、賃貸、賃借
4) プロジェクトの場所
5) リース料は、メンテナンス費と裁断工具費を含むが、輸送、オペレータ、燃料の

費用は含まない。
6) さらに、作業の見積最短時間を考慮する：

-　毎週　44時間 -　月間　176時間　　　　　　　　-　年間　2000時間
7) 重機の当リース価格は、売上税12%を含んでいない。

　出典：　「統計通信、2008年第3版」、ホンジェラス建設業会議所(CHICO)

 
 

（4）工事単価  

（Lps、2008年12月、テグシガルパ)
　　　工事項目 　　　　条件等 単位 価格（L) 備考

標準
土工事

人力掘削 軟質土 m3 50
人力掘削 半硬質土 m3 75
人力掘削 硬質土 m3 85
盛土/埋戻し・締固め 選別材料/現場土 m3 40

石、コンクリート工事
石工 外面仕上無しの石積 m3 85
梁/桁配筋 断面0.40x0.15m、配筋3#3+#3@0.20m m 20
梁/桁配筋 断面0.40x0.15m、配筋3#2+#3@0.21m ｍ 21
梁/桁コンクリート打設 断面0.40x0.15m、コンクリート仕上込 ｍ 35
コンクリートブロック 6"x8"x16"　補強 m2 85
コンクリートブロック 8"x8"x16"　配筋 鉛直 1#3@0.60m, 水平

1#2@0.60m
m2 88

配筋 断面0.15x0.20m、配筋4#4+#2@0.20m m 24
型枠、コンクリート打設 断面0.15x0.20m、人力コンクリート仕上げ m 41
型枠撤去 断面0.15x0.20m m 8

　出典：　「統計通信、2008年第3版」、ホンジェラス建設業会議所(CHICO)

「統計通信、2008年第3版」　＝
"BOLET N ESTAD STICO"　3ra. Edici n, A o 2008
ホンジェラス建設業会議所(CHICO)　＝
　C mara Hondure a de la Industria de la Construcci n (CHICO)
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ホンジェラスの主要建設会社リスト  

 

 名称         住所        電話番号  . 

 

EMECO S. de R.L.  COL. LOS ALPES, S.P.S.     236-8448 

     

CYASSA   COL. AUROPA      552-8687 

 

ETERNA   KM.1 CARRETERA OCCIDENTE  565-9200/8064 

 

DURECO S. de R.L. de C.V. COL. SANJOSEPEDREGAL    246-8044 

 

SEDECO   COL.TREJO, S.P.S.CORTES   552-2237 

 

SATO    1ª. AVE., 11 CALLE, NO.1101    237-1074 

 

SERMACO   DESVIOALPALENQUE     565-4096 

          

CONSTRUTORA ECO  COL. MIRAMONTES 3 CLLE.     232-4857/ 5191 

  

CONSULTORES DE LA  

CONSTRUCCION  COL.SN.FERNANDO 12 C.    552-0199 

 

CONTRATISTAS Y ASOC. COL.LAS COLINAS     232-2444 

 

CONSTRUC. ASTALDI  COL.EL CARRIZAL     227-5931 AL 37 

 

CONSTRUCTORA PRATS BO. LA HOYA      237-4517 

 

CONSTRUCIONES TECNICAS COL. TEPEYAC      232-5110 

          

                     
出典：農牧省灌漑排水総局  
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ホンジェラスの主要コンサルタント会社リスト  

 

 

 名称         住所        電話番号  . 

 

GEOCONSULT S.A. de C.V.  COL. ALAMEDA     239-6577 

 

SEI, S.A.ORTEGA Y CLASS             232-6577/2005 

 

CONASH         2A.8C. Ed. SAUCEDA     230-7737 

 

SPRINSA         COL.HUMUYA 3º Clle.     239-4888/4889 

    2ª Ave. No.500 100 Mts. 

    Sur Comercial Gabriela.           237-0253 

 

INGECOSA S.DE R.L.  COL.BELLA ORIENTE           255-2662 

    Bl. G Casa No. 18 

 

SAYBE Y ASOCIADOS  2 CLLE N.O. ENTRE 16 Y         557-2575/ 8365 

    17 AVE. NO.116 

 

CONSULTECNIA  COL. PARCALTAGUA     236-5801 

 

ECOMAC   BO. LA GRANJA     225-3472/5602 

  

CINSA          COL.FLORENCIA NORTE    232-3965/6466 

    BLVD, SUYAPA No.4002  

 

TECNICA DE INGENIERIA COL.FLORENCIA NORTE    232-5098/5099 

                   
出典：農牧省灌漑排水総局  
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水質検査実施機関一覧  

 

 

    機関名            住所               電話番号    

Servicio Autónomo Nacional de      Tegucigalpa M.D.C.            237-38-61 

Acueductos y Alcantarillados  

（SANAA）  

   

CESCO                  Frente a Los Bomberos, 

Tegucigalpa M.D.C. 

 

MQ Laboratorio de Análisis        Contiguo a la Repostería el Hogar     221-04-42 

Industriales                       atrás del Hospital San Felipe,   

                               Tegucigalpa M.D.C. 

   

Laboratorio de Suelos, Carrera de     Carretera Panamericana, vía a        287-2327  

Ciencia y Producción Agropecuaria,   Danlí, Apartado Postal 93            287-2000 

Escuela Agrícola Panamericana       Tegucigalpa                       9969-6846 

（ZANORANO）  

                                                                                       
出典：農牧省灌漑排水総局及び JICA ホンジュラス事務所  
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