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1. Background

(1) Background

In Bhutan, in line with the current economic growth; urban population has increased, buying inclination has 
increased, imported goods have increased etc., and then, living level of people has increased. It leads the increase 
of waste amount generated, waste amount not properly treated and degradation of living environment. It is 
recognized that improvement of waste management system is one of the important national issues in Bhutan. 

Even if the four target cities of the Project (i.e., Thimphu, Phuntsholing, Geleph and Samdrupjongkhar) try to 
improve the solid waste management, shortage of collection equipment will remain one of the serious issues. In 
line with the source separation practices in target cities, improvement of collection system is the urgent and 
important issues to be tackled in Bhutan.  

(2) Outline of this Preparatory Survey

The survey, “Preparatory Survey on the Project for Improving Solid Waste Management in Bhutan” is an 
equipment procurement project, and this survey is composed of following components related to improvement 
solid waste management in the target four cities;1. Procurement of waste collection equipment (Compactor and 
Container Career), 2. Procurement of landfill equipment (Bulldozer, Excavator, Backhoe Loader), 3. 
Procurement of maintenance tools for operations and maintenance (Hereinafter “O/M”) and spare parts. 

(3) Recognition of Issues and the Soft Component

1) O/M System for the Equipment

In order to manage and operate the collection equipment properly in the four target cities, O/M system should 
be strengthened, in terms of organization, human resources and technology. Meanwhile, as shown in Table 1, it 
is noted that the current O/M situation, issues and needs for assistance vary among the four cities. In this project, 
renewal of deteriorated collection vehicles and procurement of required number of collection vehicles and 
landfill equipment will be implemented. Currently, the basic O/M have been taken by each city, however, there 
are some aspects need to be strengthened (i.e. instruction paper in emergency) because of no determined policy 
or manual in each city.  

Considering the above conditions, technical cooperation that need for establishment of O/M system in the four 
target cities is supported in this Soft Component. In these cities, manuals and instruction papers are not 
developed yet and measures for vehicle O/M are unclear when emergency situations are occurred. Accordingly, 
instruction papers that are reflected situations of the cities are indispensable (Output-1).  

Table 1  Conditions of O/M of each JSC 

Target Thromde 

Estimated 
Number of 

compactors in 
2023  

Number of staffs 
and workers 

Garage Workshop Conditions and Plan of O/M 

Thimphu 
Existing: 5 
New: 23 

Management: 2 
Operators: 6 

〇
×

(Consignment to 
Private Company) 

From 2020, maintenance works of all 
collection vehicles owned by the city 
will be carried out by the city. 

Phuntsholing 
Existing: 2 
New: 5 

Management: 10 
Operators: 8 

〇
×

(Consignment to 
Private Company) 

Maintenance works of collection 
vehicles will be carried out by the 
private workshop. 

Gelephu 
Existing: 2 
New: 4 

Management: 3 
Operators: 6 

〇
×

(Consignment to 
Private Company) 

Maintenance works of collection 
vehicles will be carried out by the 
private workshop. 
Garage of new collection vehicles will 
be secured by end of 2019. 

Samdrupjongkhar 
Existing: 2 
New: 2 

Management: 3 
Operators: 4 

〇
×

(Consignment to 
Private Company) 

Maintenance works of collection 
vehicles will be carried out by the 
private workshop. 
Garage of new collection vehicles will 
be secured by end of 2019.  

Source: JICA Survey Team 
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2) Waste Collection/Transportation and Landfilling

In Bhutan, as stated in the “Waste Prevention and Management Act 2019”, waste sources separation into two 
categories; i.e. wet waste and dry waste, is promoted. Population coverage ratio of source separation in each target 
city is; 98% in Thimphu, 44% in Phuntsholing, 18% in Geleph and 85% in Samdrupjongkhar, respectively. 
However, actual source separation ratio, i.e. accuracy of separation, might be lower than these figures. 
Meanwhile, landfill conditions in Phuntsholing, Geleph and Samdrupjongkhar are open dumping and 
deterioration of surrounding environment are observed. In Thimphu, current landfilling works is improved 
supported by the JICA’s Grass Roots Technical Cooperation Project. In Thimphu, Phuntsholing and 
Samdrupjongkhar, waste is disposed from upper level to lower level of steep slope of landfill site, and it has a 
risk of landslide and workers/residents damage. 

Considering the above conditions, in the soft component, to support the proper collection and landfilling works 
by utilizing procured equipment of the project will be carried out. Practically, issues on collection and disposal 
is shared with city government officials, and then, support them for the preparation/modification of collection 
plan and landfilling method (Output-2). 

3) Citizens Enlightenment

In Thimphu, based on the support of the JICA’s Grass Roots Technical Cooperation Project, awareness and 
practice on source separation is widely introduced. However, in the other three cities, source separation practice 
is not firmly carried out.  

By the Soft Component, in order to facilitate efficient usage of waste collection vehicles and clarify the necessity 
and raise the awareness on source separation, practices should be introduced to other cities, not only in Thimphu. 
Accordingly, Bhutanese participants of the practices in Thimphu will be invited to this Soft Component as a 
lecturer and/or missionary of source separation. 
 
4) Operation Safety and Sanitation

Through the project activities, it was found that the awareness on the safety matters of collection and landfill 
workers are rather low (i.e. working without shoes or with sandal). In order to prevent any accidents by operating 
equipment, technical cooperation for awareness raising on safety matters will be carried out by this Soft 
Component. Practically, instruction document on the safety will be provided and it will be modified based on 
the current conditions in Bhutan. 

2. Objectives

The objective of the project is to provide proper waste management services to the citizens in the target four 
cities. Base on this understanding, the purpose of the Soft Component of this project is to secure the 
sustainability of the project through the improvement of the waste management skills of each city, i.e. providing 
proper waste collection services in line with the source separation and implementing safety and proper landfill 
works, over a long time. However, in order to secure the sustainability, initiative taken by Bhutan for the 
implementations is the most essential matter, therefore, Bhutan side need to be involved securely in the activities 
according to each output. 

3. Outputs

Output of the soft component is composed of the following four items;

Output-1: O/M skills (Preventive maintenance, Repair management system, Spare parts management system)
of waste management equipment are improved. 

Output-2: Waste Collection/Transportation system and disposal system in the four target cities are improved 

Output-3: Awareness on the source separation of the residents is raised. 

Output-4: Awareness on the occupational safety and health of the city government officials in charge of the solid 
waste management is raised. 
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4. Methods to Verify Achievement of Outcomes

The methods to verify the achievement of the outcomes for each activity are shown in the table below. 

Table 2  Methods to Verify Achievement of Outcomes 
Output Activity Item Outcome Index Measurement 

Output-1 Activity1-1 Support for 
Preventive 
Maintenance 

Daily inspection and 
periodical inspection 
will be improved 
and implemented 
thoroughly.  

 Instruction paper on
preventive maintenance will
be prepared.

 Seminar will be held for
understanding and consensus.

 Instruction
paper (for the 4
cities)

 Record of
seminar

Activity1-2 Support for 
Repair 
Management 
System 

Repair management 
system will be 
improved with 
guideline. 

 Instruction paper on improved
repair management system
will be prepared.

 Seminar will be held for
understanding and consensus.

 Instruction
paper (for the 4
cities)

 Record of
seminar

Activity1-3 Support for 
Spare Parts 
Management 
System 

Spare parts and 
consumables 
management system 
will be improved. 

 Instruction paper on improved
spare parts and consumables
management system will be
prepared.

 Seminar will be held for
understanding and consensus.

 Instruction
paper (for the 4
cities)

 Record of
seminar

Output-2 Activity 2 Support for 
Improving 
Waste 
Collection / 
Transportation 
and 
Landfilling 
Method 

Waste collection 
services based on 
source separation 
will be improved. 
The landfilling 
method will be 
improved. 

 Current waste collection and
transportation plan will be
improved.

 Plan on the landfilling
improvement method will be
prepared

 Planning waste
collection and
transportation
method

 Planning
improvement
plan for
landfilling

Output-3 Activity 3 Support for 
Awareness 
Raising on 
Solid Waste 
Management  

Resident’s 
awareness on source 
separation will be 
improved.  
Awareness raising 
capacity of the 
trainers on source 
separation will be 
fostered. 

 Seminars for city staffs on the
implementation method of
awareness raising will be
implemented.

 Seminars for residents and/or
communities on source
separation will be planned and
implemented.

 Activity plan
for awareness
raising

 Record of the
seminers

 Result for
questionnaire to
the participants
of the seminars

Output-4 Activity 4 Support for 
Operation 
Safety and 
Sanitation 

Waste collection 
will be carried out 
safely and sanitary 
with instruction and 
education on 
operation safety and 
sanitation. 

 Instruction paper on operation
safety and sanitation will be
prepared.

 Seminar will be held for
understanding and consensus.

 Instruction
paper

 Record of the
workshop

Note:* Waste collection plan, in line with the source separation, is already prepared by each city. In the soft-component, current collection 
plan will be modified based on the proper utilization of the equipment procured by the project.  
Source: JICA Survey Team 

5. Activities of Soft Component

(1) Outputs and Activities

Activities shown in Table 3 that are corresponded to each output are implemented in this soft component. For 
Activities of Output-1, -2 and -3, field works in Bhutan are carried out twice. Also, the contents of each activity 
are shown in Table 3. 
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Table 3  Activity Content of this Soft Component 
Outputs Outline Content

Output-1 Activity 1-1: Support for Preventive Maintenance 
Preparing of a rule for the preventive maintenance that drivers 
should follow to carry out daily maintenance etc. to prevent a 
serious breakdown of equipment. 

Activity 1-2: Support for Repair Management System 
Instruction on the improvement of the system for checking the 
equipment repair and repair contents. 

Activity 1-3: Support for Spare Parts Management System 
Instruction on the improvement of the system for storage and 
management of spare parts and consumable stores. 

<1st Work in Bhutan> 
Each instruction paper (Draft) that can be applied to each city 
will be discussed with city government officers, considering 
the conditions of each city. Modification of the papers will be 
requested to each city government officer in charge. And, 
Guidance for implementation organization related to O/M of 
equipment will be carried out. 
<Midway> 
Following each instruction paper (Draft), each city 
government officers in charge will implement it.  
<2nd Work in Bhutan> 
Verification, discussion and finalization of the revised 
instruction papers, and guidance and confirmation for 
implementation organization for O/M will be implemented. 

Output-2 Activity 2: Support for Improving Waste Collection and 
Landfilling Method 
Support for review/revision of the current waste collection 
system, such as door-to-door collection, fixed time & 
collection locations, by utilizing procured equipment of the 
Project; Support for introduction of safe landfill method by 
utilizing procured equipment of the Project. 

<1st Work in Bhutan> 
Issues according to waste collection / transportation and 
landfilling based on the current situations will be shared. 
Guidance for making documents related to modification of 
collection plan and landfilling method will be carried out. 
<Midway> 
The documents are made by the city officers. 
<2nd Work in Bhutan> 
Verification, discussion and finalization of the documents 
stipulated in the four target cities and guidance for 
implementation will be carried out. 

Output-3 Activity 3: Support for Awareness Raising on Solid Waste 
Management 
Support for the training of the trainers of municipal officials 
on the citizen’s awareness for source separation; 
Dissemination of practices carried out by JICA’s grass root 
project at Thimphu Thromde to other three target cities. 

<1st Work in Bhutan> 
Based on the support of the JICA’s Grass Roots Technical 
Cooperation Project, a seminar according to citizens 
enlightenment method will be held in Thimphu (City officers 
in the other three cities will be invited in Thimphu) (Local 
resources in charge of the JICA’s Grass Roots Technical 
Cooperation Project will be adopted as instructor of this 
seminar). 
<Midway> 
The city officers who joined the above seminar will make plan 
for citizens enlightenment (Draft), including a seminar held in 
2nd Work in Bhutan, with adequate discussion with 
stakeholders. In addition, in order to clarify the awareness 
level of citizens on the source separation etc., questionnaire 
survey for citizens should be carried out and the result should 
be compiled by each city officers. 
<2nd Work in Bhutan> 
The plan of Citizens Enlightenment (Draft) will be finalized 
with discussion between persons in charge of each city and 
Japanese Expert. Following the finalized plan, a seminar that 
targets community organizations for Citizens Enlightenment, 
i.e. raise the awareness on source separation, will be held.
Person that participated in the seminar in 1st Work in Bhutan
will be adopted as instructor of this seminar. Also, change in
awareness level on the citizens that participated in this seminar 
will be confirmed with questionnaire survey.

Output-4 Activity 4: Support for Operation Safety and Sanitation 
Provision of safety guidance on the operation and sanitation to 
the equipment operators and workers to prevent serious 
accidents that the procured equipment might cause during 

Contents that can be applied to current situation in target cities 
according to the instruction paper (Operation Safety and 
Sanitation) will be considered, and guidance for finalization 
the paper will be carried out. Also, a seminar for promoting 
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operation. the contents of finalized instruction paper will be held. Change 
level in awareness on operation safety and sanitation of 
seminar participants will be confirmed with questionnaire 
survey. 
(Activity for Output-4 will be done in one time) 

(2) Activity Plan and Input

Activity Plans and Inputs by both Japan and Bhutan side are shown in Table 4 below;

Table 4  Activity Plan and Input 

Activity 
Input 

Japan Side Bhutan Side 
Activity 1 Japanese Expert (O/M and Effective Utilization of 

Equipment), Local Coordinator 
Person in charge of operation and maintenance of 
equipment (Each City) 

Activity 2 Japanese Expert (O/M and Effective Utilization of 
Equipment), Local Coordinator 

Person in charge of waste collection and disposal 
(Each City) 

Activity 3 Japanese Expert (Citizens Enlightenment / Operation 
Safety and Sanitation), Local Coordinator 

Person in charge of citizens enlightenment (Each City) 

Activity 4 Japanese Expert (Citizens Enlightenment / Operation 
Safety and Sanitation), Local Coordinator 

Person in charge of operation safety and sanitation 
(Each City) 

Details plans of each activity and input of Japanese Experts are shown in Table 5 below; 

Table 5  Detailed Activity Plan for Activity 1, 2 

No. Content of Activity
Required Input 

Japanese Expert 
1st Work in Japan 
1. Preparation Day 1: Study of existing data, Preparation of Activity Plan 3 days 

Day 2: Preparing 1st instruction paper for improving preliminary maintenance (Draft), 
2nd instruction paper for repairing support (Draft) and 3rd spare parts management 
(Draft).   

(0.15M/M) 

Day 3: Study for improving waste collection and transporting management and 
landfilling method of each target city. 

1st Work in Bhutan 
 Travel to Bhutan 2 days 
2. Preparation for work in Bhutan 

- Discussion with Gross National Happiness Commission (Hereinafter “GNHC”) about Soft Component
Plan (Same Activity with Activity 1~4): Discussion about schedule and contents etc., Request for
coordination with concerned agencies.

- Place: Thimphu Thromde

1 day 

3. Preparation and holding Workshop regarding the Soft Component Plan 
- Target: GNHC, Ministry of Works and Human Settlement (Hereinafter “MoWHS”) and the four target

cities
- Place: Thimphu Thromde

1 day 

4. Explanation to Mayor of Thimphu Thromde and concerned stakeholders, Explanation and discussion about 
three kinds of instruction papers (1. Preliminary maintenance improvement, 2. Emergency repairing, 3. 
Spare parts management System): 1 day 

Considering the condition of Thimphu Tromde, verification of the three instruction papers: 1 day 
Sharing issues about waste collection and transportation, Guidance of waste collection service based on the 
situation in Thimphu Thromde, Request revision of current waste collection plan to person in charge. 
Sharing issues about landfilling method, Guidance of safety landfilling method, Request of writing 
Method Book about landfilling to person in charge: 1day 

3 days 

VISA switching procedure, Obtaining Work Permit (Including Health Check), Obtaining Route Permit in 
Bhutan 

(5days) 

Travels between cities in Bhutan* 
- Thimphu Thromde  Phuntsholing Thromde (1 day)
- Phuntsholing Thromde  Gelephu Thromde (via India, 1 day)
- Gelephu Thromde  Phuntsholing Thromde (via India, 1 day)
- Phuntsholing Thromde  Thimphu Thromde (1 day)
*In regard to Samdrupjongkhar Thromde, C/P of the Thromde will be made to come to Gelephu Thromde
and workshop will be held there in same time. Accordingly, the number of visiting cities are three in total.

4 days 

5. Explanation to Mayors in Phuntsholing , Gelephu and Samdrupjongkhar Thromde and concerned 
stakeholders (1 day each) 

2 days 

6. Explanation and discussion about three instruction papers (1. Preliminary maintenance improvement, 2. 2 days 
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No. Content of Activity 
Required Input 

Japanese Expert 
Emergency repairing, 3. Spare parts management System) with three cities: 1 day each 

7. Considering the condition of three cities, verification of the three instruction papers with Phuntsholing, 
Gelephu and Samdrupjongkhar Thromde: 1 day for one Thromde 

(Meeting with Samdrupjongkhar Thromde will be held in Gelephu Thromde) 

3 days 

8. Sharing issues about waste collection and transportation in the three cities, Guidance of waste collection 
service based on the situation in the three cities, Request revision of current waste collection plan to person 
in charge, Sharing issues about landfilling method in the three cities, Guidance of safety landfilling 
method, Request of writing Method Book about landfilling to person in charge: 1day each 

2 days 

9. Reporting to GNHC, JICA about activities (Thimphu Thromde) 1 day 
 Travel back to Japan 2 days 
 

(1st Work in Bhutan) Sub Total 
23 days 

(0.77M/M) 
2nd Work in Japan 
1. Preparation Day 1: Preparation for optimization of instruction papers (Three types), which is based 

on 1st Work in Bhutan, Study about waste collection plans in the four target cities 
2 days 

(0.1M/M) 
  Day 2: Study of the Method Book about safety landfilling method, based on 1st Work in 

Bhutan 
2nd Work in Bhutan 
 Travel to Bhutan  2 days 
2. Preparation for work in Bhutan 

- Explanation and discussion with GNHC about contents of Soft Component Plan (second time): 
Explanation and discussion about 1st Work in Bhutan and work of Bhutan side that Japanese experts 
requested, Explanation and discussion about schedules and contents of 2nd Work in Bhutan, Request for 
coordination with related agencies. 

- Place: Thimphu Thromde 

1 day 

 Travels between cities in Bhutan*  
- Thimphu Thromde  Phuntsholing Thromde (1 day) 
- Phuntsholing Thromde  Gelephu Thromde (via India, 1 day) 
- Gelephu Thromde  Phuntsholing Thromde (via India, 1 day) 
- Phuntsholing Thromde  Thimphu Thromde (1 day) 
*In regard to Samdrupjongkhar Thromde, C/P of the Thromde will be made to come to Gelephu Thromde 
and workshop will be held there in same time. Accordingly, the number of visiting cities are three in total. 

4 days 

3. Making the instruction papers (three types) according to each city: 1 day each (12 types in total (= 3 types 
x 4 cities)) 

4 days 

4. Supporting for confirmation, revision and finalization of source separation plan that made by the four target 
cities, Implementation of instruction: 1 day each 

4 days 

5. Supporting for confirmation, revision and finalization of Method Book about safety landfilling method, that 
made by the four target cities, Implementation of instruction : 1day each 

4 days 

6. Summarizing of the Soft Component (making report and reporting to GNHC and JICA) 1 days 
7. Preparation and holding Final Workshop in Thimphu Thromde (the four target cities, GNHC, National 

Environmental Commission (Hearinafter”NEC”), MoWHS): Same component with Activity 1~4 
4 days 

 Travel back to Japan 2 days 
 

(2nd Work in Bhutan) Sub Total 
26 days 

(0.87M/M) 
  
Total 1.89M/M 

 

Table 6  Detailed Activity Plan for Activity 3, 4 

No. Content of Activity 
Required Input 

Japanese Expert 
1st Work in Japan: only for Activity 3 
1. Preparation Day 1: Study of existing data, Preparation of Activity Plan 1 day 

(0.05M/M) 
1st Work in Bhutan: only for Activity 3 
 Travel to Bhutan 2 days 
2. Preparation of work in Bhutan 

- Explanation and discussion about contents of the Soft Component with GNHC and other 
stakeholders 

- Place: Thimphu Thromde 

1 day 

3. Prior discussion about the workshop according to citizens enlightenment (Target: Phuntsholing, 
Gelephu and Samdrupjongkhar Thromde) 

1 day 
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No. Content of Activity 
Required Input 

Japanese Expert 
4. Guidance to hold Workshop according to citizens enlightenment (Target; Phuntsholing, Gelephu 

and Samdrupjongkhar Thromde), and to Implement the intelligibility questionnaire survey 
1 day 

5. Guidance for making activity plan of citizens enlightenment, Guidance for distribution and 
collection of intelligibility questionnaire sheets 

1 day 

6. Summarizing of the Soft Component (making report and reporting to GNHC and JICA) 1 day 
 VISA switching procedure, Obtaining Work Permit (Including Health Check), Obtaining Route 

Permit in Bhutan 
(5 day) 

 Travel back to Japan 2 day 
 

(1st Work in Bhutan) Sub total 
9 day 

(0.3M/M) 
2nd Work in Japan for Activity 3 and 4 
1. Preparation Day 1: Preparation for Activity Plan, which is based on 1st Work in Bhutan 4 day 
  Day 2~3: Aggregate of results of intelligibility questionnaire, Analysis of results (0.2M/M) 
  Day 4: Making guidance book of Operation Safety and Sanitation (Draft)  
2nd Work in Bhutan for Activity 3 and 4 
1. Travel to Bhutan 2 days 
2. Discussion about Guide Book of Operation Safety and Sanitation (Draft) with related organizations 

(NEC, MoWHS, Thimphu Thromde) 
1 day 

 Travels between cities in Bhutan*  
- Thimphu Thromde  Phuntsholing Thromde (1 day) 
- Phuntsholing Thromde  Gelephu Thromde (via India, 1 day) 
- Gelephu Thromde  Samdrupjongkhar Thromde (via India, 1 day) 
- Samdrupjongkhar Thromde  Phuntsholing Thromde (via India, 1 day) 
- Phuntsholing Thromde  Thimphu Thromde (1 day) 

5 days 

3. Prior discussions to hold workshops in each four target city (1 day each) 4 days 
4. Organizing Workshops about Guide Book of Operation Safety and Sanitation in the four target 

cities, Implementations of questionnaire survey after the workshop (1 day each)  
4 days 

5. Discussion about finalization of plan for citizens enlightenment, Prior discussion about workshops 
according to citizens enlightenment against to community organizations in the target three cities (1 
day each) 

3 days 

6. Organizing Workshops about citizens enlightenment against to community organizations in the 
target three cities, Implementations of questionnaire survey after the workshop (1 day each) 

3 days 

7. Summarizing of Soft Component (making report and reporting to GNHC and JICA) 1 day 
8. Preparation and holding Final Workshop in Thimphu Thromde (the four target cities, GNHC, NEC, 

MoWHS) (Same component with Activity 1~4) 
2 days 

 Travel back to Japan 2 days 
 

(2nd Work in Bhutan) Sub Total 
27 days 

(0.9M/M) 
   
Total 1.45M/M 

*Land routes via India are used in this work in Bhutan, since roads inside of Bhutan will get icy in winter season. (This Soft Component 
is supposed to be held in winter season)  

 
(3) Implementation Resource 

The resources for the Support Activity in the Soft Component are as follows: 

Job description: Consultant for “O/M and Effective Utilization of Equipment”: 1 person /  
Consultant for “Citizens Enlightenment / Operation Safety and Sanitation”: 1 person 

Quantity of work: 3.34 man-months (Preparatory work in Japan: 0.50 man-months, work in Bhutan: 2.84 
man-months) in total. 

Time of dispatch: After the handover of the equipment. 
Local Employee Local Coordinators for Consultants (2 persons): Total 2.3 man-months 

 

6. Procurement Method of Resource for the Soft Component 

Activity 1, Activity 2 

These activities are for supporting introduction of waste collection vehicles and landfilling equipment that are 
procured in this project. It is desirable that the Japanese Expert in charge of these activities has experiences for 
not only working in this Preparatory Survey but also working as Japanese Expert in charge of “O/M of Waste 
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Collection/Transportation Vehicles and Landfilling Equipment”. Meanwhile, the Local Coordinator works with 
Japanese Experts and also works as an interpreter. 

Activity 3, Activity 4 

These activities are for supporting source separation practice and raise the awareness on the safety matters of 
collection and landfill workers against to city government officers and citizens. It is desirable that the Japanese 
Expert in charge of these activities has experiences for not only working in this Preparatory Survey but also 
have rich knowledges of solid waste management and operation for safety and sanitation. Meanwhile, the Local 
Coordinator works with Japanese Experts and also works as an interpreter. 
 

7. Implementation Schedule of the Soft Component 

The implementation schedule of the Soft Component is as Table 7; 

Table 7  Tentative Project Implementation Schedule 

 
Source: JICA Survey Team 

 
8. Products of the Soft Component 

The Consultants of the Soft Component shall submit the products mentioned in the table below to the implementing 
organizations and JICA. 

Table 8  List of Products 
Activities Products 

Activity 1-1 Support for Preventive Maintenance Instruction paper on preventive maintenance 

Activity 1-2 Support for Repair Management System Instruction paper on improved repair management 
system 

Activity 1-3 Support for Spare Parts Management 
System 

Instruction paper on improved spare parts and 
consumables management system 

Activity 2 Support for Improving Waste 
Collection and Landfilling Method 

Modified waste collection / transportation plan and 
Landfilling method 

Activity 3 Support for Awareness Raising on Solid 
Waste Management 

Environment education materials 
Activity plan for awareness raising 

Activity 4 Support for Operation Safety and 
Sanitation 

Instruction paper on operation safety and sanitation 
planning 

Overall Report for progress 
Report for completion 

Soft component progress report 
Soft component completion report 

Source: JICA Survey Team 

 

9. Responsibility of the Bhutan Side 

GNHC, as an executing agency, should appoint a person in charge (Director or Senior Programme Coordinator) 

Handover of the equipment 
Initial Operation Guidance and Operation/Maintenance
Guidance
4 Thromde Taking-over Certificate

Soft Component

Improvement of Effective Utilization and Mentainance for the Equipments

Domestic survey

Field survey

　　Local staff Employment period

Environment Education / Improvement of Labor Safety and Sanitation Management

Domestic survey

Field survey

　　Local staff Employment period

Report

March
2022 Year202１ Year

October November December January February
Item

Progress Report Final Report
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of the Soft Component and the person should manage the whole scheme of the soft component. Meanwhile, the 
four target cities, as an implementing agencies, should appoint the person in charge showing Table 4, and carry 
out the Soft Component together with the Japanese experts. Persons listed below are required to participate in 
each workshop.  

Table 9  Expected participants in each workshop 
Activity Name of workshop Organization Position Number 

Activirty 1 Equipment Maintenance 
Workshop 
（Thimphu Thromde） 

GNHC Senior Programme Coordinator 1 

Officer in charge 1

Thimphu Thromde Director of Environmental 
Division 

1 

Engineer in charge of Vehicle 
Maintenance 

1 

Puntsoling Thromde Director of Environmental 
Division 

1 

Engineer in charge of Vehicle 
Maintenance 

1 

Gelephu Thromde Director of Environmental 
Division 

1 

Engineer in charge of Vehicle 
Maintenance 

1 

Samdrupjongkhar Thromde Director of Environmental 
Division 

1 

Engineer in charge of Vehicle 
Maintenance 

1 

Subtotal 10

Activity 2 Workshop for proper waste 
collection, transportation and 
landfilling 

GNHC Senior Programme Coordinator 1 

（Thimphu Thromde） Officer in charge 1

MoWHS Director of Water and Sanitation 
Division 

1 

Officer in charge 1

NEC Officer in charge 1

Thimphu Thromde Director of Environmental 
Division 

1 

Engineer in charge of waste 
collection and transportation 

1 

Engineer in charge of landfilling 1 

Puntsoling Thromde Director of Environmental 
Division 

1 

Engineer in charge of waste 
collection and transportation 

1 

Engineer in charge of landfilling 1 

Gelephu Thromde Director of Environmental 
Division 

1 

Engineer in charge of waste 
collection and transportation 

1 

Engineer in charge of landfilling 1 

Samdrupjongkhar Thromde  Director of Environmental 
Division 

1 

Engineer in charge of waste 
collection and transportation 

1 

Engineer in charge of landfilling 1 

Subtotal 17



Preparatory Survey on the Project for Improving Solid Waste Management in Bhutan 
Soft Component Plan 

A5-11

Activity Name of workshop Organization Position Number 

Activity 3 Workshop for proper method 
of Citizens Enlightenment 

Each City Director of Environmental 
Division 

1 from each 
city 

（Three Thromdes except 
Thimphu Thromde） 

Officer in charge of solid waste 
management 

3 from each 
city 

Subtotal 12(各 4) 

Activity 3 Workshop for Citizens 
Enlightenment  

Each City Officer in charge of solid waste 
management 

1 from each 
city 

（Community etc.）（Three 
Thromdes except Thimphu 

Thromde） 

Community etc. Person responsible 1 from each 
city 

Residents Many

Subtotal 
6 (2 from 

each city and 
4 residents) 

Activity 4 Workshop for Operation 
Safety and Sanitation 

GNHC Senior Programme Coordinator 1 

（Thimphu Thromde） NEC Person in charge 1 

MoWHS Person in charge 1 

Thimphu Thromde Director of Environmental 
Division 

1 

Officer in charge of Vehicle 
Maintenance 

1 

Officers in charge of solid waste 
management 

3 

Subtotal 8

Activity 4 Workshop for Operation 
Safety and Sanitation 

Each City Director of Environmental 
Division 

1 from each 
city 

（Three Thromdes except 
Thimphu Thromde） 

Officer in charge of Vehicle 
Maintenance 

1 from each 
city 

Officers in charge of solid waste 
management 

3 from each 
city 

Subtotal 
15(5 from 
each city) 

(1) Feasibility
Requirement of the soft-component by the GNHC, which lead the effective provision of waste collection &

disposal services, is quite high. 
Related agencies including target four cities can provide the person in-charge on the soft-component. 

(2) Obstacles and countermeasures if any
It is expected that no obstacles are found for the implementation of the soft-component. Japanese experts, together

with GNHC officials, will check the progress of the soft-component, and if the delay might be occurred, instructions 
for the settlement will be provided to each target city.   

(3) Measures to be taken sustainably for the achievement of the objective of the Soft Component
After the termination of the project, in order to improve the organization capability and to keep the sustainability,

continuous measures on O/M of equipment should be taken in line with the instructions provided by the soft-
component activities. 





Annex-6：Other Relevant Data
(A6-1. Calculation of the Number of Vehicles) 
(A6-2. Major Result of “The Survey on Data Collection 

and Analysis on Solid Waste Management in the four  
cities in Bhutan” by the Consultant of Bhutan) 





A6-1. Calculation of the Number of Vehicles





A6 Calculation of the Number of Vehicles

A6-1 .  Thimphu Thromde
A6-1-1 . Compactor 

Thimphu Thromde

Planned
Collection
Amount

Waste Aoumnt in2023 Year
(Source: Thimphu) Existing Vehicle Type

Operating
Number in
2019 of
Existing
Vehicle

 Operating
Capacity
in 2019 by
Existing
Vehice
(t/d)

Operating
Number in
2023 of
Existing
Vehicle

Operating
Capacity in
2023 by
Existing
Vehice (t/d)
(A)

New
Number in
2023

 New
Capacity
in 2023
(t/d) (B)

Total
Capacity
in 2023
(t/d)
(C)=(A)+(
B)

Dry waste 29.2 Compactor 12 41.5 5 7.1 Dry Waste 26.1
Dry Waste
Thromde
Area

2.8 1 3.0 3.0

Wet waste 37.7 Container Carrier Lift Type 0 0.0 0 0.0 Wet Waste 33.7
Wet Waste
Thromde
Area

2.1 1 3.0 3.0

Total 66.9 Tractor 3 4.2 0 0.0 Total 59.8 Dry Waste
North Area 6.9 2 9.0 9.0

Dump Truck 5 11.1 0 0.0 Wet Waste
North Area 6.8 3 9.0 9.0

Total 20 56.8 5 7.1
Dry Waste
Central &
South Area

16.4 4 18.0 18.0

Dry Waste
Central &
South Area

24.8 6 27.0 27.0

total 59.8 17 69.0 76.1

Existing vehicles

Type1 Type2 Type3 Registration
No.

Manufactur
er

Purchase year Total milage Milage in
yast year

Capacity
(m3)

trip/day Vehicle age
in 2019

Effective
Rate

Loading
Rate

Operation
Rate

Unit
Loaded
Weight after
Loading
(t/m3)

Average
Collection
Amount
(t/trip)

Daily Work
Capacity
(t/day)

trip/day Vehicle age
in 2023

Effective
Rate

Loading
Rate

Operation
Rate

Unit
Loaded
Weight after
Loading
(t/m3)

Average
Collection
Amount
(t/trip)

Daily Work
Capacity
(t/day)

1 Compactor Thimphu Thromde BG-1-A0734 2004 2.5kpl /142 4 2 15 50% 0.90 0.86 0.50 0.80 1.60 2.00 19 FALSE 0.90 0.86 0.50 0.00 0.00
2 Compactor Thimphu Thromde BG-1-A0815 TATA 2017 2.5kpl/9879 8.9 2 2 100% 0.90 0.86 0.50 3.40 6.80 2.00 6 25% 0.90 0.86 0.50 0.90 1.80
3 Compactor Thimphu Thromde BG-1-A0737 2002 2.5kpl/2308 4 2 17 0% 0.90 0.86 0.50 0.00 0.00 2.00 21 FALSE 0.90 0.86 0.50 0.00 0.00
4 Dump Truck Thimphu Thromde BG-1-A0664 2011 4kpl/32218 4 2 8 100% 0.90 0.86 0.35 1.10 2.20 2.00 12 FALSE 0.90 0.86 0.35 0.00 0.00
5 Tractor Thimphu Thromde BG-1-A0013 2016 2.5l/hour /2 3 2 3 100% 0.90 0.86 0.30 0.70 1.40 2.00 7 0% 0.90 0.86 0.30 0.00 0.00
6 Tractor Thimphu Thromde BG-1-A0692 2012 2l/h / 7366. 3 2 7 100% 0.90 0.86 0.30 0.70 1.40 2.00 11 FALSE 0.90 0.86 0.30 0.00 0.00
7 Tractor Thimphu Thromde BG-1-A0014 2016 2.5l/hour /3 3 2 3 100% 0.90 0.86 0.30 0.70 1.40 2.00 7 0% 0.90 0.86 0.30 0.00 0.00
8 Compactor Clean City Co. BG-1-0650 Tata 2011 74328 8.9 2 8 100% 0.90 0.86 0.50 3.40 6.80 2.00 12 FALSE 0.90 0.86 0.50 0.00 0.00
9 Compactor Clean City Co. BG-1-A0795 Tata 2016 44065 8.9 2 3 100% 0.90 0.86 0.50 3.40 6.80 2.00 7 25% 0.90 0.86 0.50 0.90 1.80

10 Compactor Clean City Co. BG-1-A0341 Toyota 2001 Not functio 6.8 2 18 0% 0.90 0.86 0.50 0.00 0.00 2.00 22 FALSE 0.90 0.86 0.50 0.00 0.00
11 Compactor Clean City Co. BG-1-A0667 Nissan 2002 Off - road 3.2 0 17 0% 0.90 0.86 0.50 0.00 0.00 0.00 21 FALSE 0.90 0.86 0.50 0.00 0.00
12 Dump Truck Clean City Co. BG-1-A0554 Eicher 2006 Not functio 4.8 3 13 50% 0.90 0.86 0.35 0.70 2.10 3.00 17 FALSE 0.90 0.86 0.35 0.00 0.00
13 Compactor Greener Way Co. BG-1-0380 Surrendered 0 0 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
14 Compactor Greener Way Co. BG-1-A0797 TATA 2016 51750 3.75 2 3 100% 0.90 0.86 0.50 1.50 3.00 2.00 7 25% 0.90 0.86 0.50 0.40 0.80
15 Compactor Greener Way Co. BP-1-A4080 TATA 2016 41782.4 3.75 2 3 100% 0.90 0.86 0.50 1.50 3.00 2.00 7 0% 0.90 0.86 0.50 0.00 0.00
16 Compactor Greener Way Co. BP-1-A0798 TATA 2016 39667.9 3.75 2 3 100% 0.90 0.86 0.50 1.50 3.00 2.00 7 0% 0.90 0.86 0.50 0.00 0.00
17 Compactor Greener Way Co. BG-1-A0635 Surrendered 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
18 Compactor Greener Way Co. BG-1-0382 ISUZU 1994 247101 3.75 2 25 FALSE 0.90 0.86 0.50 0.00 0.00 2.00 29 FALSE 0.90 0.86 0.50 0.00 0.00
19 Compactor Greener Way Co. BG-1-0651 Surrendered 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
20 Compactor Greener Way Co. BG-1-0384 ISUZU 1994 138813.7 3.75 2 25 FALSE 0.90 0.86 0.50 0.00 0.00 2.00 29 FALSE 0.90 0.86 0.50 0.00 0.00
21 Compactor Greener Way Co. BG-1-A0669 Surrendered 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
22 Compactor Greener Way Co. BG-1-A0735 Surrendered 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
23 Compactor Greener Way Co. BG-1-A0736 Surrendered 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
24 Compactor Greener Way Co. BG-1-A0794 TATA 2016 42642 3.75 2 3 100% 0.90 0.86 0.50 1.50 3.00 2.00 7 25% 0.90 0.86 0.50 0.40 0.80
25 Compactor Greener Way Co. BG-1-A0555 Surrendered 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
26 Compactor Greener Way Co. BG-1-A0714 Surrendered 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
27 Compactor Greener Way Co. (BG-1-A0815) Surrendered 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
28 Compactor Greener Way Co. BG-1-A0195 TATA 2014 19.5 1 5 100% 0.90 0.86 0.50 7.50 7.50 1.00 9 25% 0.90 0.86 0.50 1.90 1.90
29 Dump Truck Greener Way Co. BP-1-A0028 ACE Tract 2017 Off Road 2 0 2 100% 0.90 0.86 0.35 0.50 0.00 0.00 6 50% 0.90 0.86 0.35 0.30 0.00
30 Dump Truck Greener Way Co. BG-1-A0665 Eicher 2011 Off Road 628814 4.5 0 8 100% 0.90 0.86 0.35 1.20 0.00 0.00 12 FALSE 0.90 0.86 0.35 0.00 0.00
31 Dump Truck Greener Way Co. BP-1-A0027 ACE Tract 2017 7155 2 2 2 100% 0.90 0.86 0.35 0.50 1.00 2.00 6 0% 0.90 0.86 0.35 0.00 0.00
32 Dump Truck Greener Way Co. BP-1-1339 Eicher 2003 146102 4.5 4 16 0% 0.90 0.86 0.35 0.00 0.00 4.00 20 FALSE 0.90 0.86 0.35 0.00 0.00
33 Dump Truck Greener Way Co. DRUMSTARS 0 2019 FALSE 0.90 0.86 0.35 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.35 0.00 0.00
34 Dump Truck Greener Way Co. BP-1A-0091 TATA 2019 9988 4.5 4 0 100% 0.90 0.86 0.35 1.20 4.80 4.00 4 0% 0.90 0.86 0.35 0.00 0.00
35 Dump Truck Greener Way Co. BP-1-1476 Bolero Pic 2012 83100 2 2 7 100% 0.90 0.86 0.35 0.50 1.00 2.00 11 FALSE 0.90 0.86 0.35 0.00 0.00
36 Tractor Other BG-1-0691 2019 FALSE 0.90 0.86 0.30 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.30 0.00 0.00
37 Tractor Other BG-1-0692 2019 FALSE 0.90 0.86 0.30 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.30 0.00 0.00
38 Tipper truck Other BG-1-A0726 2019 FALSE FALSE FALSE FALSE 0.00 0.00 0.00 2023 FALSE FALSE FALSE FALSE 0.00 0.00
39 Compactor Other BG-1-0796 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
40 Compactor Other BG-1-0813 2019 FALSE 0.90 0.86 0.50 0.00 0.00 0.00 2023 FALSE 0.90 0.86 0.50 0.00 0.00
41 DCM (Argo) Other BG-1-0686 2019 FALSE FALSE FALSE FALSE 0.00 0.00 0.00 2023 FALSE FALSE FALSE FALSE 0.00 0.00
42 Bolero Other BP-1-8871 2019 FALSE FALSE FALSE FALSE 0.00 0.00 0.00 2023 FALSE FALSE FALSE FALSE 0.00 0.00

56.80 7.10
New vehicle (Dry Waste Aoumnt in2023 Year Thromde Area)

Vehicle Type Capacity (m3)
No. of
vehicles trip/day Vehicle age Effective RaLoading RatOperation RUnit LoadedAverage Co

Daily
Work
Capacity

1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3
3.00

New vehicle (Wet Waste Aoumnt in2023 Year Thromde Area)

Vehicle Type Capacity (m3)
No. of
vehicles trip/day Vehicle age Effective RaLoading RatOperation RUnit LoadedAverage Co

Daily
Work
Capacity

1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3
3.00

New vehicle (Dry Waste Aoumnt in2023 Year North Area)

Vehicle Type Capacity (m3)
No. of
vehicles trip/day Vehicle age Effective RaLoading RatOperation RUnit LoadedAverage Co

Daily
Work
Capacity
(t/day)

1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3
1 Compactor 8 1 2 1 100% 0.9 0.86 0.5 3.1 6

9.00
New vehicle (Wet Waste Aoumnt in2023 Year North Area)

Vehicle Type Capacity (m3)
No. of
vehicles trip/day Vehicle age Effective RaLoading RatOperation RUnit LoadedAverage Co

Daily
Work
Capacity
(t/day)

1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3
1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3
1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3

9.00
New vehicle (Dry Waste Aoumnt in2023 Year Central & South Area)

Vehicle Type Capacity (m3)
No. of
vehicles trip/day Vehicle age Effective RaLoading RatOperation RUnit LoadedAverage Co

Daily
Work
Capacity
(t/day)

1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3
1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3
1 Compactor 8 1 2 1 100% 0.9 0.86 0.5 3.1 6
1 Compactor 8 1 2 1 100% 0.9 0.86 0.5 3.1 6

18.00
New vehicle (Wet Waste Aoumnt in2023 Year Central & South Area)

Vehicle Type Capacity (m3)
No. of
vehicles trip/day Vehicle age Effective RaLoading RatOperation RUnit LoadedAverage Co

Daily
Work
Capacity
(t/day)

1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3
1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3
1 Compactor 4 1 2 1 100% 0.9 0.86 0.5 1.5 3
1 Compactor 8 1 2 1 100% 0.9 0.86 0.5 3.1 6
1 Compactor 8 1 2 1 100% 0.9 0.86 0.5 3.1 6
1 Compactor 8 1 2 1 100% 0.9 0.86 0.5 3.1 6

27.00

Vehicle Type In year 2019 In target year

Collection amount to be
collected by newly
procured compactor

track by the project in
2023 (t/d)

Breakdown into Dry &
Wet Area
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A6- 2. Phuntsholing Thromde
A6- 2-1. Compactor

Ph
un

tsh
ol

in
g 

Th
ro

m
de

Pl
an

ne
d

co
lle

ct
io

n
am

ou
nt

W
as

te
 A

ou
m

nt
 in

20
23

 Y
ea

r
(S

ou
rc

e:
Ph

un
tsh

ol
in

g)
Ex

is
tin

g 
ve

hi
cl

e 
ty

pe
Ex

is
tin

g 
N

um
be

r
in

 2
01

9

 E
xi

sti
ng

ca
pa

ci
ty

 in
20

19
 (t

/d
)

Ex
is

tin
g

N
um

be
r i

n
20

23

 E
xi

sti
ng

ca
pa

ci
ty

 in
20

23
 (t

/d
)

(A
)

N
ew

N
um

be
r i

n
20

23

 N
ew

Ca
pa

ci
ty

in
 2

02
3

(t/
d)

 (B
)

To
ta

l
Ca

pa
ci

ty
in

 2
02

3
(t/

d)
(C

)=
(A

)+
(

B)
Re

m
ar

ks
D

ry
 w

as
te

7.
5

Co
m

pa
ct

or
5

24
5

5.
6

D
ry

 W
as

te
5.

0
2

6.
0

8.
8

In
cl

ud
e 

Ex
is

t. 
Ve

hi
cl

e 
N

o.
5 

da
ta

 in
 2

02
3

W
et

 w
as

te
9.

6
Co

nt
ai

ne
r C

ar
rie

r L
ift

 T
yp

e
2

6
2

0
W

et
 W

as
te

6.
5

3
9.

0
11

.8
In

cl
ud

e 
Ex

is
t. 

Ve
hi

cl
e 

N
o.

4 
da

ta
 in

 2
02

3
to

ta
l

17
.1

Tr
ac

to
r

0
0

0
0

To
ta

l
11

.5
5

15
.0

20
.6

D
um

p 
Tr

uc
k

1
1

0
0

To
ta

l
8

31
7

5.
6

Ex
is

tin
g 

ve
hi

cl
es

Ty
pe

1
T

yp
e2

T
yp

e3
R

eg
ist

ra
tio

n 
N

o.
M

an
uf

ac
tu

r
er

Pu
rc

ha
se

ye
ar

T
ot

al
m

ile
ag

e
M

ila
ge

 in
 y

as
t

ye
ar

C
ap

ac
ity

(m
3 )

tri
p/

da
y

V
eh

ic
le

 a
ge

in
 2

01
9

Ef
fe

ct
iv

e
R

at
e

Lo
ad

in
g

R
at

e
O

pe
ra

tio
n

R
at

e

U
ni

t
Lo

ad
ed

W
ei

gh
t a

fte
r

Lo
ad

in
g

(t/
m

3)

A
ve

ra
ge

C
ol

le
ct

io
n

A
m

ou
nt

(t/
tri

p)

D
ai

ly
 W

or
k

C
ap

ac
ity

(t/
da

y)
tri

p/
da

y
V

eh
ic

le
 a

ge
in

 2
02

3
Ef

fe
ct

iv
e

R
at

e
Lo

ad
in

g
R

at
e

O
pe

ra
tio

n
R

at
e

U
ni

t
Lo

ad
ed

W
ei

gh
t a

fte
r

Lo
ad

in
g

(t/
m

3)

A
ve

ra
ge

C
ol

le
ct

io
n

A
m

ou
nt

(t/
tri

p)

D
ai

ly
 W

or
k

C
ap

ac
ity

(t/
da

y)

1
Co

m
pa

ct
or

BG
-2

A
-0

72
5

EI
C

H
ER

20
11

7
1

8
10

0%
0.

90
0.

86
0.

50
2.

70
2.

70
1.

00
12

FA
LS

E
0.

90
0.

86
0.

50
0.

00
0.

00
2

Co
m

pa
ct

or
BG

-2
A

-0
78

2
TA

TA
20

12
7

2
7

10
0%

0.
90

0.
86

0.
50

2.
70

5.
40

2.
00

11
FA

LS
E

0.
90

0.
86

0.
50

0.
00

0.
00

3
Co

m
pa

ct
or

BG
-2

A
-0

74
1

TA
TA

20
11

7
2

8
10

0%
0.

90
0.

86
0.

50
2.

70
5.

40
2.

00
12

FA
LS

E
0.

90
0.

86
0.

50
0.

00
0.

00
4

Co
m

pa
ct

or
BG

-2
A

-0
92

7
TA

TA
20

17
7

2
2

10
0%

0.
90

0.
86

0.
50

2.
70

5.
40

2.
00

6
50

%
0.

90
0.

86
0.

50
1.

40
2.

80
5

Co
m

pa
ct

or
BG

-1
-A

-0
80

7
TA

TA
20

15
7

2
4

10
0%

0.
90

0.
86

0.
50

2.
70

5.
40

2.
00

8
50

%
0.

90
0.

86
0.

50
1.

40
2.

80
6

D
um

p 
Tr

uc
k

BG
-2

A
-0

47
2

TA
TA

20
05

5
1

14
50

%
0.

90
0.

86
0.

35
0.

70
0.

70
1.

00
18

FA
LS

E
0.

90
0.

86
0.

35
0.

00
0.

00
7

Co
nt

ai
ne

r C
ar

rie
r L

ift
 T

yp
e

BG
-2

A
-0

78
4

TA
TA

20
12

4
5

7
10

0%
0.

90
0.

86
0.

35
1.

10
5.

50
5.

00
11

FA
LS

E
0.

90
0.

86
0.

35
0.

00
0.

00
8

Co
nt

ai
ne

r C
ar

rie
r L

ift
 T

yp
e

BG
-2

A
-0

85
7

TA
TA

20
12

4
0

7
10

0%
0.

90
0.

86
0.

35
1.

10
0.

00
0.

00
11

FA
LS

E
0.

90
0.

86
0.

35
0.

00
0.

00
30

.5
0

5.
60

N
ew

 v
eh

ic
le

 fo
r c

ol
le

ct
in

g 
dr

y 
w

as
te

 in
 2

02
3

Ve
hi

cl
e 

Ty
pe

Ca
pa

ci
ty

 (m
3 )

N
o.

 o
f v

eh
ic

le
s

tri
p/

da
y

Ve
hi

cl
e 

ag
eE

ffe
ct

iv
e 

Ra
Lo

ad
in

g 
Ra

tO
pe

ra
tio

n 
RU

ni
t L

oa
de

dA
ve

ra
ge

 C
oD

ai
ly

W
or

k
Ca

pa
ci

ty
1

Co
m

pa
ct

or
4

1
2

1
10

0%
0.

9
0.

86
0.

5
1.

5
3

1
Co

m
pa

ct
or

4
1

2
1

10
0%

0.
9

0.
86

0.
5

1.
5

3
6.

00

N
ew

 v
eh

ic
le

 fo
r c

ol
le

ct
in

g 
w

et
 w

as
te

 in
 2

02
3

Ve
hi

cl
e 

Ty
pe

Ca
pa

ci
ty

 (m
3 )

N
o.

 o
f v

eh
ic

le
s

tri
p/

da
y

Ve
hi

cl
e 

ag
eE

ffe
ct

iv
e 

Ra
Lo

ad
in

g 
Ra

tO
pe

ra
tio

n 
RU

ni
t L

oa
de

dA
ve

ra
ge

 C
oD

ai
ly

W
or

k
Ca

pa
ci

ty
1

Co
m

pa
ct

or
4

1
2

1
10

0%
0.

9
0.

86
0.

5
1.

5
3

1
Co

m
pa

ct
or

4
1

2
1

10
0%

0.
9

0.
86

0.
5

1.
5

3
1

Co
m

pa
ct

or
4

1
2

1
10

0%
0.

9
0.

86
0.

5
1.

5
3

9.
00

Ve
hi

cl
e 

Ty
pe

In
 y

ea
r 2

01
9

In
 ta

rg
et

 y
ea

r

Co
lle

ct
io

n 
am

ou
nt

 to
 b

e
co

lle
ct

ed
 b

y 
ne

w
ly

pr
oc

ur
ed

 c
om

pa
ct

or
 tr

ac
k

by
 th

e 
pr

oj
ec

t i
n 

20
23

(t/
d)

A6- 3



A6- 3. Gelephu Thromde 
A6- 3-1. Compactor

G
el

ep
hu

 T
hr

om
de

Pl
an

ne
d

co
lle

ct
io

n 
am

ou
nt

W
as

te
 A

ou
m

nt
 in

20
23

 Y
ea

r
(S

ou
rc

e:
 G

el
ep

hu
)

Ex
is

tin
g 

ve
hi

cl
e 

ty
pe

O
pe

ra
tin

g
N

um
be

r i
n

20
19

 o
f

Ex
is

tin
g

Ve
hi

cl
e

 O
pe

ra
tin

g
Ca

pa
ci

ty
 in

20
19

 b
y

Ex
is

tin
g

Ve
hi

ce
 (t

/d
)

O
pe

ra
tin

g
N

um
be

r i
n

20
23

 o
f

Ex
is

tin
g

Ve
hi

cl
e

O
pe

ra
tin

g
Ca

pa
ci

ty
 in

20
23

 b
y

Ex
is

tin
g

Ve
hi

ce
 (t

/d
)

Ex
is

tin
g

N
um

be
r i

n
20

23

Ex
is

tin
g

Ca
pa

ci
ty

in
 2

02
3

(t/
d)

 (A
)

N
ew

N
um

be
r i

n
20

23

N
ew

Ca
pa

ci
ty

in
 2

02
3

(t/
d)

 (B
)

To
ta

l
Ca

pa
ci

ty
in

 2
02

3
(t/

d)
(C

)=
(A

)+
(

B)

D
ry

 w
as

te
1.

4
Co

m
pa

ct
or

3
5.

4
2

2.
8

D
ry

 W
as

te
 in

Co
re

 T
ow

n
0.

7
0

0
1

1.
5

1.
5

W
et

 w
as

te
1.

8
Co

nt
ai

ne
r C

ar
rie

r L
ift

 T
yp

e
0

0.
0

0
0.

0
W

et
 W

as
te

 in
Co

re
 T

ow
n

0.
9

0
0

1
1.

5
1.

5

M
ix

 w
as

te
2.

6
Tr

ac
to

r
0

0.
0

0
0.

0
M

ix
 W

as
te

 in
LA

P 
1 

&
 3

1.
2

1
1.

4
0

0
1.

4

To
ta

l
5.

8
D

um
p 

Tr
uc

k
1

2.
2

0
0.

0
D

ry
 W

as
te

 in
LA

P 
2 

&
 6

0.
7

0
0

1
1.

5
1.

5

To
ta

l
4

7.
6

2
2.

8
W

et
 W

as
te

 in
LA

P 
2 

&
 6

0.
9

0
0

1
1.

5
1.

5

M
ix

 W
as

te
 in

LA
P 

4 
&

 5
1.

4
1

1.
4

0
0

1.
4

To
ta

l
5.

8
2

2.
8

4
6.

0
8.

8

Ex
is

tin
g 

ve
hi

cl
es

Ty
pe

1
T

yp
e2

T
yp

e3
R

eg
ist

ra
tio

n 
N

o.
M

an
uf

ac
tu

re
r

Pu
rc

ha
se

ye
ar

T
ot

al
 m

ila
ge

M
ila

ge
 in

 y
as

t
ye

ar
C

ap
ac

ity
(m

3 )
tri

p/
da

y
V

eh
ic

le
 a

ge
in

 2
01

9
Ef

fe
ct

iv
e

R
at

e
Lo

ad
in

g
R

at
e

O
pe

ra
tio

n
R

at
e

U
ni

t
Lo

ad
ed

W
ei

gh
t a

fte
r

Lo
ad

in
g

(t/
m

3)

A
ve

ra
ge

C
ol

le
ct

io
n

A
m

ou
nt

(t/
tri

p)

D
ai

ly
 W

or
k

C
ap

ac
ity

(t/
da

y)
tri

p/
da

y
V

eh
ic

le
 a

ge
in

 2
02

3
Ef

fe
ct

iv
e

R
at

e
Lo

ad
in

g
R

at
e

O
pe

ra
tio

n
R

at
e

U
ni

t
Lo

ad
ed

W
ei

gh
t a

fte
r

Lo
ad

in
g

(t/
m

3)

A
ve

ra
ge

C
ol

le
ct

io
n

A
m

ou
nt

(t/
tri

p)

D
ai

ly
 W

or
k

C
ap

ac
ity

(t/
da

y)

1
Co

m
pa

ct
or

G
el

ep
hu

 T
hr

om
de

BG
-3

A
-0

09
0

To
yo

ta
20

08
98

,3
51

6
0

11
50

%
0.

90
0.

86
0.

50
1.

20
0.

00
0

15
FA

LS
E

0.
90

0.
86

0.
50

0.
00

0.
00

2
Co

m
pa

ct
or

G
el

ep
hu

 T
hr

om
de

BG
-3

A
-0

17
3

Ei
ch

er
20

16
31

,6
60

7
1

3
10

0%
0.

90
0.

86
0.

50
2.

70
2.

70
1

7
50

%
0.

90
0.

86
0.

50
1.

40
1.

40
3

Co
m

pa
ct

or
G

el
ep

hu
 T

hr
om

de
BG

-3
A

-0
17

5
TA

TA
20

17
24

,9
60

7
1

2
10

0%
0.

90
0.

86
0.

50
2.

70
2.

70
1

6
50

%
0.

90
0.

86
0.

50
1.

40
1.

40
4

D
um

p 
Tr

uc
k

G
el

ep
hu

 T
hr

om
de

BG
-3

A
-0

16
5

TA
TA

20
12

54
,0

00
8

1
7

10
0%

0.
90

0.
86

0.
35

2.
20

2.
20

1
11

FA
LS

E
0.

90
0.

86
0.

35
0.

00
0.

00
7.

60
2.

80
N

ew
 v

eh
ic

le
 fo

r c
ol

le
ct

in
g 

dr
y 

w
as

te
 in

 C
or

e 
To

w
n 

in
 2

02
3

Ve
hi

cl
e 

Ty
pe

Ca
pa

ci
ty

 (m
3 )

N
o.

 o
f v

eh
ic

le
s

tri
p/

da
y

Ve
hi

cl
e 

ag
eE

ffe
ct

iv
e 

Ra
Lo

ad
in

g 
Ra

tO
pe

ra
tio

n 
RU

ni
t L

oa
de

dA
ve

ra
ge

 C
oD

ai
ly

W
or

k
Ca

pa
ci

ty
(t/

da
y)

1
Co

m
pa

ct
or

4
1

1
1

10
0%

0.
9

0.
86

0.
5

1.
5

1.
5

1.
50

N
ew

 v
eh

ic
le

 fo
r c

ol
le

ct
in

g 
w

et
 w

as
te

 in
 C

or
e 

To
w

n 
in

 2
02

3

Ve
hi

cl
e 

Ty
pe

Ca
pa

ci
ty

 (m
3 )

N
o.

 o
f v

eh
ic

le
s

tri
p/

da
y

Ve
hi

cl
e 

ag
eE

ffe
ct

iv
e 

Ra
Lo

ad
in

g 
Ra

tO
pe

ra
tio

n 
RU

ni
t L

oa
de

dA
ve

ra
ge

 C
oD

ai
ly

W
or

k
Ca

pa
ci

ty
(t/

da
y)

1
Co

m
pa

ct
or

4
1

1
1

10
0%

0.
9

0.
86

0.
5

1.
5

1.
5

1.
50

N
ew

 v
eh

ic
le

 fo
r c

ol
le

ct
in

g 
dr

y 
w

as
te

 in
 L

A
P 

2 
&

 6
 in

 2
02

3

Ve
hi

cl
e 

Ty
pe

Ca
pa

ci
ty

 (m
3 )

N
o.

 o
f v

eh
ic

le
s

tri
p/

da
y

Ve
hi

cl
e 

ag
eE

ffe
ct

iv
e 

Ra
Lo

ad
in

g 
Ra

tO
pe

ra
tio

n 
RU

ni
t L

oa
de

dA
ve

ra
ge

 C
oD

ai
ly

W
or

k
Ca

pa
ci

ty
(t/

da
y)

1
Co

m
pa

ct
or

4
1

1
1

10
0%

0.
9

0.
86

0.
5

1.
5

1.
5

1.
50

N
ew

 v
eh

ic
le

 fo
r c

ol
le

ct
in

g 
w

et
 w

as
te

 in
 L

A
P 

2 
&

 6
 in

 2
02

3

Ve
hi

cl
e 

Ty
pe

Ca
pa

ci
ty

 (m
3 )

N
o.

 o
f v

eh
ic

le
s

tri
p/

da
y

Ve
hi

cl
e 

ag
eE

ffe
ct

iv
e 

Ra
Lo

ad
in

g 
Ra

tO
pe

ra
tio

n 
RU

ni
t L

oa
de

dA
ve

ra
ge

 C
oD

ai
ly

W
or

k
Ca

pa
ci

ty
(t/

da
y)

1
Co

m
pa

ct
or

4
1

1
1

10
0%

0.
9

0.
86

0.
5

1.
5

1.
5

1.
50

Ve
hi

cl
e 

Ty
pe

In
 y

ea
r 2

01
9

In
 ta

rg
et

 y
ea

r

Br
ea

kd
ow

n 
in

to
 D

ry
 &

 W
et

A
re

a 
in

 2
02

3

A6- 4



A6- 4. Samdrupjongkhar Thromde
A6- 4-1. Compactor

Sa
m

dr
up

jo
ng

kh
ar

 T
hr

om
de

Pl
an

ne
d

co
lle

ct
io

n
am

ou
nt

W
as

te
 A

ou
m

nt
 in

 2
02

3 
Y

ea
r

(S
ou

rc
e:

 S
am

dr
up

jo
ng

kh
ar

)
Ex

is
tin

g 
ve

hi
cl

e 
ty

pe

O
pe

ra
tin

g
N

um
be

r i
n 

20
19

of
 E

xi
sti

ng
Ve

hi
cl

e

 O
pe

ra
tin

g
Ca

pa
ci

ty
 in

20
19

 b
y

Ex
is

tin
g

Ve
hi

ce
(t/

d)

O
pe

ra
tin

g
N

um
be

r i
n

20
23

 o
f

Ex
is

tin
g

Ve
hi

cl
e

O
pe

ra
tin

g
Ca

pa
ci

ty
 in

20
23

 b
y

Ex
is

tin
g

Ve
hi

ce
 (t

/d
)

Ex
is

tin
g

N
um

be
r i

n
20

23

Ex
is

tin
g

Ca
pa

ci
ty

in
 2

02
3

(t/
d)

 (A
)

N
ew

N
um

be
r i

n
20

23

N
ew

Ca
pa

ci
ty

in
 2

02
3

(t/
d)

 (B
)

To
ta

l
Ca

pa
ci

ty
in

 2
02

3
(t/

d)
(C

)=
(A

)+
(

B)

D
ry

 w
as

te
2.

5
Co

m
pa

ct
or

2
5.

4
2

4.
2

D
ry

 W
as

te
 in

Sa
m

dr
up

jo
ng

kh
ar

1.
5

1
2.

8
0

0
2.

8

W
et

 w
as

te
3.

2
Co

nt
ai

ne
r C

ar
rie

r L
ift

 T
yp

e
0

0
0

0
W

et
 W

as
te

 in
Sa

m
dr

up
jo

ng
kh

ar
1.

9
0

0
1

3.
0

3.
0

to
ta

l
5.

7
Tr

ac
to

r
1

0.
8

0
0

D
ry

 W
as

te
 in

D
ew

at
ha

ng
1.

0
1

1.
4

0
0

1.
4

D
um

p 
Tr

uc
k

0
0

0
0

W
et

 W
as

te
 in

D
ew

at
ha

ng
1.

3
0

0
1

1.
5

1.
5

To
ta

l
3

6.
2

2
4.

2
To

ta
l

5.
7

0
0

2
4.

5
8.

7

Ex
is

tin
g 

ve
hi

cl
es

Ty
pe

1
T

yp
e2

T
yp

e3
R

eg
ist

ra
tio

n 
N

o.
M

an
uf

ac
tu

r
er

Pu
rc

ha
se

ye
ar

T
ot

al
 m

ila
ge

M
ila

ge
 in

 y
as

t y
ea

r
C

ap
ac

ity
(m

3 )
tri

p/
da

y
V

eh
ic

le
 a

ge
in

 2
01

9
Ef

fe
ct

iv
e

R
at

e
Lo

ad
in

g
R

at
e

O
pe

ra
tio

n
R

at
e

U
ni

t
Lo

ad
ed

W
ei

gh
t a

fte
r

Lo
ad

in
g

(t/
m

3)

A
ve

ra
ge

C
ol

le
ct

io
n

A
m

ou
nt

(t/
tri

p)

D
ai

ly
 W

or
k

C
ap

ac
ity

(t/
da

y)
tri

p/
da

y
V

eh
ic

le
 a

ge
in

 2
02

3
Ef

fe
ct

iv
e

R
at

e
Lo

ad
in

g
R

at
e

O
pe

ra
tio

n
R

at
e

U
ni

t
Lo

ad
ed

W
ei

gh
t a

fte
r

Lo
ad

in
g

(t/
m

3)

A
ve

ra
ge

C
ol

le
ct

io
n

A
m

ou
nt

(t/
tri

p)

D
ai

ly
 W

or
k

C
ap

ac
ity

(t/
da

y)
R

em
ar

ks

1
Co

m
pa

ct
or

Sa
m

dr
up

jo
ng

kh
ar

 T
hr

om
de

BG
-4

A
-0

19
4

TA
TA

20
16

28
00

0 
km

7
1

3
10

0%
0.

90
0.

86
0.

50
2.

70
2.

70
2

7
50

%
0.

90
0.

86
0.

50
1.

40
2.

80
Ve

hi
cl

e 
fo

r S
am

dr
up

jo
ng

kh
ar

2
Co

m
pa

ct
or

Sa
m

dr
up

jo
ng

kh
ar

 T
hr

om
de

BG
-1

A
-0

80
8

TA
TA

20
16

17
18

0 
km

7
1

3
10

0%
0.

90
0.

86
0.

50
2.

70
2.

70
1

7
50

%
0.

90
0.

86
0.

50
1.

40
1.

40
Ve

hi
cl

e 
fo

r D
ew

at
ha

ng

3
Co

m
pa

ct
or

Sa
m

dr
up

jo
ng

kh
ar

 T
hr

om
de

BG
-1

A
-0

20
3

TA
TA

20
14

21
34

5 
km

13
.8

0
5

10
0%

0.
90

0.
86

0.
50

5.
30

0.
00

0
9

50
%

0.
90

0.
86

0.
50

2.
70

0.
00

To
ta

le
d 

in
 2

02
3 

du
e 

to
 re

as
on

s
be

lo
w

:1
)T

hi
s v

eh
ic

le
 is

 re
tir

ed
 in

20
24

, 2
)T

hi
s v

eh
ic

le
 is

 to
o 

hu
ge

to
 fi

t i
n 

na
rr

ow
 ro

ad
s i

n 
th

e 
to

w
n,

he
nc

e,
 th

is
 v

eh
ic

le
 c

an
no

t c
ov

er
th

e 
ar

ea
 w

ith
 o

nl
y 

th
is

 v
eh

ic
le

4
Tr

ac
to

r
Sa

m
dr

up
jo

ng
kh

ar
 T

hr
om

de
BG

-4
A

-0
01

2
So

na
lik

a
20

16
78

2.
8 

hr
3.

3
1

3
10

0%
0.

90
0.

86
0.

30
0.

80
0.

80
0

7
50

%
0.

90
0.

86
0.

30
0.

40
0.

00
Lo

w
 c

ol
le

ct
io

n 
ef

fic
ie

nc
y 

of
 th

is
ve

hi
cl

e
6.

20
4.

20
N

ew
 v

eh
ic

le
 fo

r c
ol

le
ct

in
g 

w
et

 w
as

te
 in

 S
am

dr
up

jo
ng

kh
ar

 in
 2

02
3

Ve
hi

cl
e 

Ty
pe

Ca
pa

ci
ty

 (m
3 )

N
o.

 o
f v

eh
ic

le
s

tri
p/

da
y

Ve
hi

cl
e 

ag
eE

ffe
ct

iv
e 

Ra
Lo

ad
in

g 
Ra

tO
pe

ra
tio

n 
RU

ni
t L

oa
de

dA
ve

ra
ge

 C
oD

ai
ly

W
or

k
Ca

pa
ci

ty
(t/

da
y)

1
Co

m
pa

ct
or

4
1

2
1

10
0%

0.
9

0.
86

0.
5

1.
5

3
3.

00
N

ew
 v

eh
ic

le
 fo

r c
ol

le
ct

in
g 

w
et

 w
as

te
 in

 D
ew

at
ha

ng
 in

 2
02

3

Ve
hi

cl
e 

Ty
pe

Ca
pa

ci
ty

 (m
3 )

N
o.

 o
f v

eh
ic

le
s

tri
p/

da
y

Ve
hi

cl
e 

ag
eE

ffe
ct

iv
e 

Ra
Lo

ad
in

g 
Ra

tO
pe

ra
tio

n 
RU

ni
t L

oa
de

dA
ve

ra
ge

 C
oD

ai
ly

W
or

k
Ca

pa
ci

ty
(t/

da
y)

R
em

ar
ks

1
Co

m
pa

ct
or

4
1

1
1

10
0%

0.
9

0.
86

0.
5

1.
5

1.
5

on
e 

tri
p 

pe
r d

ay
 d

ue
 to

 th
e

lo
ca

tio
n 

of
 D

ew
at

ha
ng

1.
50

Ve
hi

cl
e 

Ty
pe

In
 y

ea
r 2

01
9

Br
ea

kd
ow

n 
in

to
 D

ry
 &

 W
et

A
re

a 
in

 2
02

3

In
 ta

rg
et

 y
ea

r

A6- 5





A6-2. Major Result of “The Survey on Data Collection  
and Analysis on Solid Waste Management in the   
four cities in Bhutan” by the Consultant of Bhutan
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 m
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 c
an

 i
nc

lu
de

 p
ro

pe
r

m
an

ag
em

en
t o

f s
ol

id
 w

as
te

s.
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 d
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 d
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l c
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 p
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at
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at
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ra
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ra
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 f
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 p
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 f
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e

ne
ga

tiv
e 

im
pa

ct
 o

n 
pu

bl
ic

 h
ea

lth
 a

nd
 t

he
 e

nv
iro

nm
en

t. 
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at
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ra
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 d
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ra
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 m
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 f
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g 

an
d 

re
cy

cl
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 c
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 d
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ra
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 d
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 b
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l c
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, c
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 c
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ra
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io

 a
nd

 t
o 

ac
hi

ev
e 

th
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 p
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 p
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, p
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te
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l 
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un
ta
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 r
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w
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er
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 p
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at
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 p

ro
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f 

so
ci
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y 
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 r
ec
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ke

 u
p 
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at
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 d
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 b
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 c
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ra
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en
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g 

fin
an
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 p
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 c

re
at

e 
aw

ar
en

es
s o

n 
In

te
gr

at
ed

 S
ol

id
 W

as
te

 M
an

ag
em

en
t. 
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at
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e 
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 m
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av
e 
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n 
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t c
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n 
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 p
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 p
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l 
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 p
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at
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 o
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 t
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ra
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is
tra

tiv
e 

an
d 

fin
an

ci
al

 a
ut

on
om

y 
fo

r 
Th

im
ph

u 
Th

ro
m

de
 to

 p
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 m
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at
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 c
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 c
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 m
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 c
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so
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 o
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y 

m
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in

 w
as

te
 g

oi
ng

 to
 la

nd
fil

l s
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 f
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w
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ra
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 p
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ra
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 t
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 d
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r o
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 c
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 d
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 c
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f c
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at
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 d
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 p
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 m
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 c
at

eg
or

ie
s 

of
 t

he
se

 w
as

te
, 

th
e 

re
gu

la
tio

ns
 d
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ra
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at
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 d
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