
   

ANALYSIS OF WASTE TRANSPORTATION NEEDS  

IN DEPOK SUB-DISTRICT, SLEMAN 

 
 

Final Project Report 
In fulfillment of the requirement for the degree 

Bachelor of Civil Engineering 
 
 

by: 
MADE BAYU JAYANINGRAT 
Student ID Number: 15 13 16186 

 

 

 

 

 

 

 

 

INTERNATIONAL CIVIL ENGINEERING PROGRAM  
DEPARTMENT OF CIVIL ENGINEERING 

FACULTY OF ENGINEERING 
UNIVERSITAS ATMA JAYA YOGYAKARTA 

YOGYAKARTA 
2019 



ii 
 

STATEMENT 
 
 

I signed below stating that the final project with the tittle: 
 
 
 

“ANALYSIS OF WASTE TRANSPORTATION NEEDS  

IN DEPOK SUB-DISTRICT, SLEMAN” 

 
 

it is the result of my own work and not a result of plagiarism from other people’s 

work. Ideas, research data, and quotes directly or non-directly derived from writings 

or ideas of other expressly provided in this final project. If it is proven later that this 

final project is result of plagiarism, the graduation certificate that I received will 

be canceled and returned to Universitas Atma Jaya Yogyakarta. 

 
 
 
 

Yogyakarta, 22 July 2019     

Who made the remarks, 

 
 
 
 
 

Made Bayu Jayaningrat 
 
 
 

 







 

v 
 

ACKNOWLEDGEMENT 

 

First and foremost, I would like to praise the gratitude to Hyang Widhi for 

the blessing that given to me, so I can prepare and finish my final project report. 

The purpose of the final project with the title of “Analysis of Waste Transportation 

Needs in Depok Sub-District, Sleman” is to complete the requirement of 

undergraduate program (S-1) in International Civil Engineering Program, 

Department of Civil Engineering, Faculty of Engineering, Universitas Atma Jaya 

Yogyakarta. For the completion of this final project, I also would like to express 

my gratitude towards: 

1. Ir. Y. Lulie, M.T. as my supervisor, for his advice, patient, and kindness that 

given to me during the counseling. His support and advice have been 

invaluable. 

2. Environmental Agency of Sleman Regency and other government agencies, 

support and cooperation which help me to complete this report. 

3. My parents and family for their support, pray, love and advices that given 

to me. 

4. Angelina Handayani, the missus, for helping me become stronger, always 

remind me to finish my final project report and thanks for unlimited smiles 

I have.  Thank you for always being there for me. 

5. All of my beloved friends who involved in this final project which can’t be 

mentioned one by one. 



 

vi 
 

Finally, I as the writer of this report realized that this report has mistakes and may 

have space for further improvement, thus any suggestion or correction will be 

accepted. Thank you. 

 

Yogyakarta, July 2019 

The Author 

 

 

Made Bayu Jayaningrat 

 

 

 



vii 
 

TABLE OF CONTENTS 

Tittle .............................................................................................................. i 

Statement ....................................................................................................... ii 

Approval ....................................................................................................... iii 

Approval of examine ..................................................................................... iv 

Acknowledgement ........................................................................................ v 

Table of Content ........................................................................................... vii 

List of Tables ................................................................................................ xi 

List of Figures ............................................................................................... xiii 

Abstract ......................................................................................................... xv 

CHAPTER I: INTRODUCTION ............................................................. 1 

1.1 Background .......................................................................................... 1 

1.2 Problem Definition ............................................................................... 2 

1.3 Objective  ............................................................................................. 3 

1.4 Limitation ............................................................................................. 3 

1.5 Research Benefits ................................................................................. 4 

CHAPTER II: LITERATURE REVIEW  ............................................... 5 

2.1 Definition of Garbage  .......................................................................... 5 

2.2 Garbage Generation  ............................................................................. 5 

2.2.1 Definition of Garbage Generation ................................................. 6 

2.2.2 Source of Garbage Generation  ..................................................... 6 



viii 
 

2.2.3 Amount of Garbage Generation  ................................................... 7 

2.2.4 Standard Garbage Generation  ...................................................... 8 

2.2.5 Type of Garbage ........................................................................... 8 

2.3 Garbage Management ........................................................................... 11 

2.3.1 Operational Technique for Garbage Management  ........................ 11 

2.3.2 Factor That Affect the Garbage Management System  .................. 12 

2.3.3 Determinants of Service Operational Quality  ............................... 12 

2.3.4 Service Frequency  ....................................................................... 13 

2.4 Operational Engineering ....................................................................... 13 

2.4.1 Stage of Garbage Storage  ............................................................ 13 

2.4.2 Stage of Garbage Collection ......................................................... 14 

2.4.3 Garbage Transfer  ......................................................................... 21 

2.4.4 Garbage Transportation  ............................................................... 21 

2.5 Type of Garbage Transport Vehicles ..................................................... 29 

2.5.1 Garbage Cart ................................................................................ 30 

2.5.2 Pickup Car ................................................................................... 30 

2.5.3 Flat Truck  .................................................................................... 31 

2.5.4 Dump Truck  ................................................................................ 32 

2.5.5 Arm-Roll Truck  ........................................................................... 32 

2.6 Analysis of Service Levels Garbage Transportation  ............................. 33 

2.6.1 Ratio of Waste Transported   ........................................................ 34 

2.6.2 Travel Speed  ............................................................................... 35 

2.6.3 Loading Time ............................................................................... 35 



ix 
 

2.6.4 Labor Ratio  ................................................................................. 36 

2.6.5 Estimation for the Number of Garbage Vehicle Needs  ................. 36 

2.6.6 Sampling Methods ....................................................................... 37 

CHAPTER III: RESEARCH METHOD  ................................................ 40 

3.1 Research Flowchart ............................................................................... 40 

3.2 Research Location  ................................................................................ 41 

3.3 Data Collection  .................................................................................... 42 

3.3.1 Primary Data Collection  .............................................................. 42 

3.3.2 Secondary Data Collection  .......................................................... 44 

3.4 Data Processing and Analysis Methods  ................................................ 45 

3.4.1 Garbage Generation Volume in Depok Sub-district  ..................... 45 

3.4.2 Prediction of Increasing Amount of Garbage  
 in Depok Sub-district  ................................................................... 45 

3.4.3 Estimated Amount of Garbage Transportation Fleet  .................... 46 

CHAPTER IV: DATA ANALYSIS  ........................................................ 47 

4.1. General Description of Research Area .................................................. 47 

4.2. Garbage Collection in Depok Sub-district  ........................................... 48 

4.3. Garbage Transport Equipment in Depok Sub-district ........................... 49 

4.3.1. Dump Truck  ............................................................................... 49 

4.3.2. Operational Hour of Garbage Transport ....................................... 50 

4.4 Garbage Generation Per day in Depok Sub-district................................ 50 

4.4.1. Residential Garbage Generation  ................................................. 51 

4.4.2. Non-Residential Garbage Generation .......................................... 58 

4.4.3. Total Garbage Volume in Depok Sub-district 2022 ..................... 61 



x 
 

4.5. Management Analysis of Garbage Transportation Based on Fleet,  

 Route and Time ………………………………………………..............64 

4.5.1. Stationary Container System  ...................................................... 64 

CHAPTER V: CONCLUSION AND RECOMENDATION .................. 68 

5.1. Conclusion ........................................................................................... 68 

5.2. Recommendation ................................................................................. 69 

REFERENCES  ........................................................................................ 70 

APPENDIX  .............................................................................................. 71 



xi 
 

LIST OF TABLES 

Table 2.1  Amount of Garbage Generation Based on  

 City Classification ................................................................... 7 

Table 2.2  Amount of Garbage Generation Based on  

 Garbage Sources ...................................................................... 7 

Table 2.3  Type of Transfer ................................................................... 21 

Table 2.4  Empirical constant of transport time a and b ........................  27 

Table 4.1  Area, Number of Population and Head of Family ................ 48 

Table 4.2  Type, Amount and Condition of  

 Garbage Transportation ........................................................  49 

Table 4.3  Volume of Residential Garbage Generation  

 per Day in 2019 ..................................................................... 54 

Table 4.4  Number of Birth, Death, In and Out Migration in Depok  

 Sub-district............................................................................. 54 

Table 4.5  Population Growth Rate in Depok Sub-district..................... 56 

Table 4.6  Projection of Population Growth in Depok  

 Sub-district from 2019 to 2022 ............................................. 57 

Table 4.7  Volume of Residential Garbage Generation Every  

 Village in Depok Sub-district per Day in 2019 ..................... 58 

Table 4.8  The Number of Sample for Non-Residential  

 Garbage Generation ..............................................................  59 

Table 4.9 Non-Residential Garbage Volume in  

 Depok Sub-district 2019 .......................................................  60 

Table 4.10 Total Residential and Non-Residential Garbage Volume  

 per Day in Depok Sub-district 2019 .....................................  60 



xii 
 

Table 4.11  Projection of Population Growth in Depok Sub-district  

 from 2019 to 2022 ................................................................  62 

Table 4.12  Volume of Residential Garbage Generation Every Village  

 in Depok Sub-district per Day in 2022 .................................  63 

Table 4.13  Total Residential and Non-Residential Garbage Volume  

 Per Day in Depok Sub-district 2022 .....................................  63 

Table 4.14  Projected Garbage Generation Volume from 2020  

 to 2022 ................................................................................... 64 

Table 4.15  Average Results of The On-Board Survey for SCS .............. 65 

Table 4.16  Result of Dump Truck Needs Calculation from  

 2019 to 2022 .......................................................................... 67 

 

 

 

 

 

 

 

  



xiii 
 

LIST OF FIGURES 

Figure 2.1  Garbage Management Operational Diagram ......................... 11 

Figure 2.2  Direct Individual Pattern ....................................................... 14 

Figure 2.3  Indirect Individual Pattern ..................................................... 16 

Figure 2.4  Direct Individual Pattern ....................................................... 17 

Figure 2.5  Indirect Communal Pattern ....................................................18 

Figure 2.6  Road Sweeping Pattern ..........................................................19 

Figure 2.7  Type of Collecting Garbage Pattern ...................................... 20 

Figure 2.8  Individual Direct Garbage Transport System ........................ 22 

Figure 2.9  Pattern of Transfer Station Collecting System ...................... 23 

Figure 2.10  Patterns of Transportation with Container Emptying  

 System Method  I .................................................................. 24 

Figure 2.11  Pattern of Transportation with Container Emptying  

 System Method II .................................................................. 25 

Figure 2.12  Pattern of Transportation with Container Emptying  

 System Method III ................................................................. 26 

Figure 2.13  Pattern of Transportation with a Fixed Container  

 Emptying System .................................................................. 29 

Figure 2.14 Garbage Cart...........................................................................30 

Figure 2.15  Pickup Car...............................................................................31 

Figure 2.16  Flat Truck................................................................................31 

Figure 2.17 Dump Truck..............................................................................32 

Figure 2.18 Arm-Roll Truck.........................................................................33 



xiv 
 

Figure 3.1  Research Flowchart ............................................................... 40 

Figure 3.2  Map of Depok Sub-district .................................................... 42 

Figure 4.1  Size Sketch of Truck Container ............................................  50 

Figure 4.2  Percentage of Weekday, Weekend, and Ceremonial 

 Day in 2019 ........................................................................... 53 

Figure 4.3  Volume of Residential Garbage Generation on Workday,  

 Weekend and Ceremonial Day in 2019 ................................. 54 



xv 
 

ABSTRACT 

 

ANALYSIS OF WASTE TRANSPORTATION NEEDS IN DEPOK SUB-

DISTRICT, SLEMAN, Made Bayu Jayaningrat, Student ID Number 15 13 16186, 

year of 2019, Transportation, International Civil Engineering Program, Department 

of Civil Engineering, Universitas Atma Jaya Yogyakarta.  

 

In big cities, garbage always creates various complicated problems to solve, 

for example in Depok Sub-district.  Depok Sub-district has a population of 119,922 

people, 59,469 male and 59,753 female.  So it cannot be denied that it will generate 

a lot of waste production.  In this case, good management is needed, especially in 

the garbage transportation system, so that all garbage generated by resident in 

Depok Sub-district can be transported.  

Analysis requires supporting data, including garbage generation survey data 

and garbage transportation, dump truck capacity, time to load and unloading 

garbage, travel time, travel distance, travel speed, travel route, map of Depok Sub-

district, transport vehicle route, number of dump truck transport equipment, and 

population number that aim to find garbage generation data transported in Depok 

Sub-district. After  garbage generation was obtained, the number of dump trucks 

needed is analyzed.  

The amount of garbage generated in Depok Sub-district in 2019 is 354.94 

m3/day. After being predicted using geometric method, it is increase to 357.14 

m3/day in 2022.  The need for garbage transport vehicles to cover the garbage 

generation in 2022 are 8 units of dump trucks and carried out in 18 trips/day. 

 

Keywords:  Garbage generation, garbage management, needs of dump truck,  

  garbage transportation, Depok Sub-district. 


