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D.2.4 Modified Standard Tender Form 
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D.3 Weighbridge manual 

WEIGHBRIDGE MANUAL 
June, 2012 

Preface 
 
Around one thousand tons of waste is weighed on average in a total of 200 trips a day at a 
weighbridge (WB) that has been installed to weigh waste transported by vehicles into 
Narangiin Enger final disposal site (called entrance inspection). The information recorded at 
the weighbridge is quite important for official authorities to accurately grasp information on 
waste transported to the disposal site and utilize it for waste management. This information 
can be regarded as public property. While the city authority has responsibility to properly 
record, maintain and release the property in the best way, also our project has tried to assist 
them too. In that context, it was decided to put together this Weighbridge Manual in our 
project. Its content is divided into three chapters covering:  
1. Procedures for recording information at the weighbridge 
2. Regular tasks for maintaining and managing the information 
3. How to view the information on the website 
 
Besides, the progress regarding weighbridge are summarized in the below table. 
Time Event Note 

January, 2009 The weighbridge was installed during 
construction of the NE final disposal site 
and is now being utilized. A computer 
program for recording information, 
“Engine draft”, was developed by a 
company called Link Engine and is now 
being utilized for entrance inspection.  

Adequate inspection of waste transport vehicles at the 
entrance was started in this period. However, although 
this computer program provides a reliable record of 
vehicle type, when, and how many kilograms of waste 
was transported, it does not provide reliable data on 
where the waste is from and its type. 

October, 2009  Our technical cooperation project 
commenced. 

Present-condition survey about weighbridge data 
management was conducted through our project.  

December, 
2010 

Workshop for improvement of 
weighbridge data management was 
conducted which was organized by 
EPWMD. 
 

Abovementioned survey results were explained to 
participants from relevant organizations such as TUKs 
and WSFs, and there was a lively exchange of opinions.. 
Relevant organization’s awareness regarding proper 
recording, management and release of WB data was 
raised in this period. 

January, 2011 Daily email of WB data to relevant 
organizations started.  

After above workshop, CMPUA started to distribute 
WB daily report to TUKs and WSFs via email. 
However, an interview research to users conducted later 
on showed that email distribution is not so efficient. 

December, 
2011 

First edition of WB data website was 
published and the briefing meeting of 
relevant organizations was held. 

Data distribution method shifted from email to website 
based on the result of above research. The website was 
published and the briefing meeting for relevant 
organizations was held. 

January, 2012 Information recording program Engine 
Draft was re-developed to overcome its 
faults. (Improved independently by 
EPWMD) 

As information recorded through entrance inspection 
was not completely accurate before this system, it 
increased confidence in the information including the 
place and classification of waste collected. 

January, 2012 Installation of LED indicator LED monitor linked to WB computer was installed so 
that drivers can see the information recorded at the 
weighbridge. This monitor reduced complaints from 
drivers as they could confirm the weight recorded.  

April, 2012 Remodeling the website The website was reconstructed in accordance with 
above-mentioned improvement of program. This is to 
adapt the website to be compatible with the latest 
recording program. 
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D.3.1 Recording information at the weighbridge 
 
In this chapter, procedures to record the information of vehicle incoming at weighbridge of 
disposal site (entrance inspection) are described. There are five main processes for each 
vehicle. The flow chart is shown and each process is described below. 
 
 

1. To input the license plate number
of vehicle

2. To stop the vehicle

3. To ask the driver information for 
recording and input them

4. To check the LED indicator

5. To sign the driver to proceed

1.5 To register the vehicle on 
database

* If the vehicle receive Entrance-
inspection at first time,

4.5 To receive the tipping fee

* If the vehicle is not authorized service 
provider by district

F
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（
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View of entrance looking out of the disposal site Side view of truck scale and control house 

 
1. Input license plate number  
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First of all, WB operator shall input the 
license plate number of vehicle to be 
inspected into the computer program as it 
approaches the truck scale. 
 
 
 
 
2. Stop the vehicle 
Once the vehicle reaches the truck scale, WB 
operator shall stop the vehicle in the right 
place. That is, the truck should be right in the 
center of the truck scale without any part of 
the vehicle touching anything besides the 
scale. Also, once the vehicle is in the correct 
position, it should not move forward or 
backward until the recording is completed. 
 
(* 2.5 Register vehicle in database) 
If it is the vehicle's first time through the 
weighbridge the WB operator should make a 
new entry into the database. Items to be 
entered for registration are listed below. 
Especially the operator should pay attention to checking and registering the tare weight of the 
vehicle when it returns back from landfill site after dumping the waste. 

Screen of registration 

 
1. The plate number of vehicle 
2. The tare weight of vehicle 
3. The name of organization to which the vehicle belongs 
4. The number of khoroo where the vehicle usually collects waste 
5. The name of district where the vehicle usually collects waste 
6. The type of waste (place) from which the vehicle usually collects waste 

 
3. Ask driver details that need to be recorded 

Truck approaching the weighbridge 
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WB operator shall ask the driver information 
for recording while the vehicle is stopped on 
the truck scale. There are basically three 
questions: the name of the district, the 
number of khoroo and the type of waste (type 
of place for example, apartment area or Ger 
area) the vehicle has collected. 
The operator inputs this information into the 
program. 
 

Screen of inputting information 

 
4. Check the LED monitor 
LED monitor directly linked to WB computer 
has been installed on the right of the truck 
scale (northern side of control house) in order 
to show the drivers the information that is 
being recorded regarding their vehicle.  
The operator shall check if the monitor 
correctly shows the information they have 
entered into the program. Moreover, the 
operator shall check the weight of vehicle and 
waste and so on to ensure they have not made 
any mistakes. 
 
(* 4.5 Receive the tipping fee) 
Under Ulaanbaatar's current system, tipping 
fee is levied to cover landfill operation costs 
from all vehicles except those authorized as 
an urban waste transporter by one of the 
districts. 
Therefore the WB operator shall receive the 
tipping fee from the driver, if the vehicle 
entering the disposal site is unauthorized. The 
list of authorized transporters as of March 
2012 is shown below for reference. The 
tipping fee to be paid by a waste transporter 
is calculated at a set rate per ton of waste 
(2,080 tg / ton). 
 

Asking a driver information 

LED monitor 

Receiving tipping fee from a driver 
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1. Sukhbaatar District TUK 
2. Chingeltei District TUK 
3. Bayangol District TUK 
4. Bayanzurkh District TUK 
5. Songinokhairkhan District TUK 
6. Khan-Uul District TUK 
7. "Sukhbaatar Devshil" Local Property Public Company replacing former 

EU (Emergency Unit) 
8. "Unit of Common Services" Local Property Public Company replacing 

BZD WSF 
9. Production and Services Department, Bayangol District Government 

Office 
10. Tsuzuki Yume Co.Ltd. (now renamed as Ulaanbaatar Shinechlel 

Co.Ltd) 
11. Golden Prima Co.Ltd. (now renamed as Nashi Trade Co.Ltd.) 
12. Waste transportation unit of Songinokhairkhan District Office 

 
5. Signal the driver to go ahead 
The operator shall confirm the record and push the "record" command on the program after 
checking the LED monitor. Then, finally, he/she signals the driver to proceed.  
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D.3.2 Maintaining and managing data  

(on daily/annual basis) 
 
This schedule and procedures are described in order for proper WB data management. 
Basically, these tasks shall be regularly done by manager or representative person of disposal 
site. 
Various tasks, both short term, daily, and long term, annual, are required. 
 

Daily tasks 
Three tasks should be carried out daily. 
1. Backing up the “daily report” in Excel form 
Every morning, the manager shall copy the “daily report” of the previous day in Excel form 
exporting it from WB computer to an USB flash drive. He/she then saves the file onto their 
own computer with the date included in the name e.g. daily_report_20120331.xls, for date of 
31st March 2012. 
 
2. Copying the database file to USB flash drive 
When the manager copies the daily report, he/she should also copy the database file, which 
must contain data of up to the previous day, from the computer onto the same USB drive.  
 
3. Uploading the database file to Web server 
After copying the database file to USB drive, the manager should then upload the file via the 
Internet to the website so the relevant organizations and the public can view the latest 
weighbridge data. 
 
Extra note; How to download and upload the database file to the server 
 
This is performed by the manager using uploading program, EngineDataClient.exe, 
developed by Link Engine. This program can be easily installed onto a USB flash drive, and 
the user can then easily download and upload files with only one click of the mouse. 
 

 
 

1. EngineDataClient.exe in a USB flash drive 2. Program window 

 
--- Launching the program 
Double click on the "EngineDataClient.exe" file in the USB drive to launch the program. 
 
--- Downloading from the WB computer to the drive 
On the WB computer click the command "ТАТАХ" to download the database file from WB 
computer to the USB drive. 
 
--- Uploading from the USB drive to the web server 
The manager inserts the USB drive into own computer and after launching the program clicks 
the command "ИЛГЭЭХ" to upload the database file from the USB drive to the web server. 
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Annual operation schedule 
 
This section describes six tasks that must be undertaken throughout the year, with the 
schedule as follows: 
 

Annual Plan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1. Caribaration of Truck Scale ✔
2. Tare weight Inspection ✔

3.
Review of registered and recoded
information ✔ ✔

4. Backing up of Data Base ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔
5. Backing up of Data in excel form ✔ ✔
6. Web Server Maintenace ✔

* Cell filled with gray indicates the month at which backing up to CD shall be done  
 
1. Calibration of truck scale 
Relevant organizations and drivers are constantly suspicious and complain that the truck scale 
does not indicate the correct weight. Therefore CMPUA, which is responsible for the truck 
scale, must provide a technical reassurance that the scale is working properly. As such, it 
should be calibrated annually by National Center for Standardization and Metrology. 
 
2. Tare weight inspection 
One of the most important factors for WB data management is tare weight of trucks in terms 
of both waste management planning and financial management in the sector of waste 
collection services. Therefore tare weight inspection of registered vehicles must be conducted 
once a year. 
 
3. Review of registered and recorded information 
Of a similar importance to the abovementioned weight data is the accuracy and proper 
maintenance of data such as khoroo number, district name and classification. 
This is because accurate trip information that indicates the amount and transporter and place 
where they collected of waste is essential for proper waste management. Especially, if the 
district office introduces an open tender system selecting a waste collection service provider, 
they must prepare a specification document that specifies the amount of waste to be regularly 
collected by the contractor. When determining this figure, WB data must be used as evidence. 
Even though the reliability of this data has improved considerably as a result of the revamped 
recording program by EPWMD in 2012, validity of information has to be verified by 
reviewing both registered and daily recorded information. Namely because this information 
frequently varies since vehicles does not always collect waste from same place. This review 
should be conducted twice a year. 
 
4. Backing up database 
There is a risk of losing the files on the WB computer database. This was the case when a 
lightning strike caused a power surge and the loss of all the records of a part of 2010 stored 
on the old database. That is why database must be backed up regularly to avoid any such 
accidents in future. It is desirable to back up to another computer every month and to a CD 
twice a year.  
Backing up of database file 

 Regular back up Occasional back up 

Frequency Every month Twice a year 

Method Save the latest database file onto 
disposal site manager’s computer 

Copy the database of latest half 
year to 2 copies of CD. One is 
delivered to EPWMD, another is 
stored in CMPUA. 
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5. Backing up data in Excel format 
In addition to the above, another more efficient backing up method has been proposed. That 
is backing up data in Excel format not only database. Database file type is not common, 
therefore it may not be viewable. On the contrary, data in Excel format allows most people to 
view it if they have access to a personal computer. 
That is why it is absolutely vital to back up the daily report every morning. In both instances, 
daily and annual, backing up means to an Excel file, saved not only on the disposal site 
manager’s computer but also other destinations, media. More details are shown in below 
table. 
Backing up of “daily report” Excel file 

 Regular back up Occasional back up 

Frequency Every day (described in daily 
operation) 

Twice a year 

Method Save the Excel file of “daily report” 
onto disposal site manager’s 
computer 

Copy the “daily report” of latest half 
year in Excel file onto two CDs. 
One is delivered to EPWMD, 
another is stored in CMPUA. 

 
6. Web server maintenance 
Website has been adopted as a distribution method of WB data. Server maintenance is 
essential for proper running of the website. If the database volume becomes too large, it may 
make it very slow when viewing the site. Although optimizing the database file is ideal for 
preventing such problems, no practical or concrete methods could be found in this case. It 
should be taken a measure to hold the database file of latest five years and delete the older 
data. Accordingly, even though a tentative annual schedule for server maintenance has been 
set, it is most likely to be in the form of troubleshooting when trouble occurs. This section is 
merely to stress the importance of managers taking note of the web server and database file. 
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D.3.3 Using the website 

 
This chapter goes over how users are to view NEDS WB records on the website. Our project 
is aiming to make weighbridge data, which on average records daily about 1,000 ton of waste 
from 200 trips, more accessible to the public and more accurate. In this context, the first 
edition of the website to publicize WB data came online on December 2011. This website 
allows users to view the latest WB records in their office with only a computer and internet 
connection. It is expected that relevant organizations such as TUKs, district offices and UB 
city will become the main users of this website with accounts and passwords. They can view 
latest information of how many tons, when and from where the vehicles of each organization 
transported wastes into disposal site in various formats with data filtering and sorting. Also, it 
gives ordinary people access to general information but not detailed information. 
 

First steps 
 
1. Accessing the website 
First of all, access the website by typing "http:www.tuk.mn" in the address bar of your 
internet browser. 
 
2. Signing in 
Sign in to the website by entering the account name and password provided to each 
organization. 

Sign in page 

 
3. Top page 
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Top page 

You can view some statistical data regarding to waste transportation to NEDS in graphics and 
charts. Please click 1.report tab at the right in the top bar, “Тайлан” and click 2.report button 
as shown in the above figure to go to the next step. 
 
4. Report main page 

Report main page 

Once you have entered the main report page, you can choose the report you want to see. 
When you click a link of format you want from the section shown in above figure, new 
window will open up on your screen. At this moment, from top side, formats of “Details of 
each vehicle”, “Summary of transporters by vehicle”, “Daily reports” and “Summary of 
district by transporter” are ready for users to see. Features of each format are summarized in 
the below table. 
 
 Formats Transcription Features 

1. [ Report tab ] 

Click a link to report 
from this section 
choosing format you 
want to see 
 

2. [ Report button ] 
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1. Detail report by vehicle Авто машины 
дэлгэрэнгүй тайлан 

To view detailed record of all trips of the vehicle 
you chose. 

2. Summary report of 
transporter by vehicle 

Авто машины 
хураангуй тайлан 

To view summarized record of vehicles that 
belong to the organization you chose. It is 
displayed according to each vehicle. 

3. Daily reports Өдрийн тайлан To view detailed record of all trips of a particular 
day 

4. Summary report of 
district by transporter 

Хог, хаягдлын 
нэгдсэн мэдээ 

To view summarized record of transporter and 
district you chose. It is displayed according to 
each transporter and district. 

Then, now let us go to next step to see features of each format. 
 

Main part 
 
1. Detail report by vehicle 

Detail report by vehicle/input page 

Once you entered into page of “Detail report by vehicle”, you can choose date and plate 
number of vehicle you want to get information on and then click “submit”. 
After loading database for several seconds according to your command, the results come up 
on your screen. 
 
Result of user request is shown below. 
（e.g.）In case of “License plate number：72-20 UBE、Date：2012/3/1-3/31” 
--- Header of report 
Ticket 

Number 

Organization of 

Transporter 

Area 

collected 

Classification 

of Waste 

Date Time Weight of 

Waste 

Weight of 

Vehicle 

Total 

Weight 

 

Choose date/ 
plate number of 
vehicle you want 
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Detail report by vehicle /search results 

 
2. Summary report of transporter by vehicle 

Summary report of transporter by vehicle /input page 

Once you have entered the page “Summary report of transporter by vehicle”, you can choose 
date and transporter you want to get information on and then click on “submit”. 

Choose the date and 
transporter you want 
to see 
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* If you leave the transporter cell blank, results will be displayed containing information of 
all transporters as far as the user account is authorized to see. 
 
Result of user request is shown below. 
（e.g.）In case of “Transporter：Chingeltei TUK、Date：2012/3/1-3/31” 
--- Header of report 
Number License Plate Number of Vehicle Number of Trips Total Weight of Waste 

 

Summary report of transporter by vehicle /search results  

 
3. Daily reports 
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Daily report /input page 

Once you have entered the page “Daily reports”, you can choose date and plate number of 
vehicle you want to get information on and then click “submit”. 
 
Result of user request is shown below. 
（e.g.）In case of “Transporter：Chingeltei TUK、Date：2012/3/1-3/31” 
--- Header of report 
Num Ticket 

Num 
License Plate 
Num of 
Vehicle 

Organization 
Name of 
Transporter

Area 
Collected

Classification 
of Waste 

Date Time Weight of 
Waste 

Weight of 
Vehicle 

Total 
Weight 

 

Daily report /search results 

 
4. Summary report of district by vehicle 

Choose the date 
you want to see 
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Summary report of district by vehicle /input page 

Once you have entered “Summary report of district by vehicle”, you can choose date, district 
and transporter you want to get information on and then click “submit”. 
Result of user request is shown below. 
（e.g.）in case of “District：Sukhbaatar、Transporter：Sukhbaatar TUK、Date：2012/3/1-3/31” 
--- Header of report 
Date Number of Trips Total Weight of Waste 
 

Choose the date, district and 
transporter you want to see 
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Summary report of district by transporter /search results 

* If you leave the district or transporter cell blank, results will be displayed containing 
information of all transporters according to the user’s authorization status. An example in 
case of leaving either the district or transporter cell blank is shown below. 
 
（e.g.）In case of “District：Blank、Transporter：Blank、Date：2012/3/1-3/31” 
--- Header of report 
Date Number of Trips Total Weight of Waste 
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Summary report of district by transporter /search results 

The report was displayed in the window with information divided into all of the districts and 
transporters that the user was authorized to see. 
 

Extra; General functions in each report 
 
You can use several functions in every page of report to use WB record in more convenient 
way. You can also search for a word within a report, print a page, as well as read a report in a 
common file type such as Excel, PDF by exporting it. Each function is introduced in below 
figure and table. 
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Functions for viewing and using reports 

 
1 Search 7 Total number of pages 
2 Print page 8 Go to next page 
3 Print current page 9 Go to last page 
4 Go to first page 10 Export and save report to disk 
5 Go to previous page 11 Export report and show in new 

window 
6 Insert page number 12 File format for exporting 
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E Pilot Project 

E.1 Introduction 

E.1.1 Rationale 

The fundamental goal of the SWM M/P for the MUB formulated during the Development 
Study is “to establish an environmentally sound SWM system in UBC by the year 2020”. 
Based on the fundamental goal of the M/P, a series of pilot projects (PPs) on waste recycling 
activities were implemented under this technical cooperation project to identify the most 
appropriate recycling system for UBC. 

As recycling activity consists of separate discharge, separate collection and treatment stages, 
the PPs conducted under the technical cooperation project were planned for each of these 
stages. Based on the results of the PPs, recommendations for each stage of recycling activity 
should be formulated at the end of the technical cooperation project to form the most 
appropriate recycling system for UBC.  

E.1.2 Implementation Policies 

The major policies applied to the PPs are the following: 

a. Public awareness 

The improvement of public awareness on waste separation is essential in establishment of 
recycling system since waste separation at generation sources is the key in efficient recycling 
activities. Therefore, public-awareness-raising activities were considered as the most 
important component in the PPs planned for the technical cooperation project.  

b. Key pattern of recycling activity 

Considering the current composition of MSW, the share of kitchen waste is low due to 
dietary habits of residents in Mongolia. At the same time, demand for fertilizers is also low in 
the country due to its agricultural structure. Considering the conditions, composting is not 
suitable for key recycling activity in UBC.  

On the other hand, shares of package waste such as cans, bottles and PET are quite high as 
Mongolia supplies most of its food and beverage consumptions by importing products from 
neighboring countries. Therefore, it is worthwhile to focus on separation and recycling of 
these wastes. 

c. Scope of the PPs 

There are two major trends in waste separation: separation at generation sources and sorting 
at disposal sites. Although sorting activities in the latter are inefficient and unsanitary, many 
developing countries tend to adopt as it does not require public cooperation. Since the results 
obtained through the PPs had to be applied in formulation of an appropriate recycling plan for 
UBC, both patterns were covered by the PPs on a pilot scale.  

d. Cooperation with waste pickers 

The groups of waste pickers organized at NEDS during the Development Study participated 
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in the PP on waste sorting at disposal site since it had been expected that their working place 
would  shift from the landfill site to the recycling complex in the future. 

e. Capacity development 

Throughout the implementation of the PPs, efforts were made to strengthen the capacities of 
C/P organizations on SWM and public-awareness-raising by implementing the project 
activities in cooperation with the C/P members. 

E.1.3 Pilot Projects 

The purpose of implementing PPs was to obtain data that are necessary for identification of 
the most appropriate recycling system for UBC by implementing experiments on separate 
discharge (PP-1), separate collection (PP-2) and waste sorting at landfill site (PP-3). 

Each PP consists of two components: (1) Preparatory activities and (2) Actual experiments. 
The components of the PPs are presented in the table below: 

Table E-1: Components of the Pilot Projects 

Components of the PPs 
PPs 

Preparatory Activities Experiments 

PP-1: Separate 
discharge 

1-1: Improvement of discharge manner and 
promotion of waste separation at generation 
sources 

1-2: Verification of separate discharge 

PP-2: Separate 
collection 

2-1: Intensification of waste separation and 
separate discharge and improvement of 
regular collection 

2-2: Verification of separate collection 

PP-3: Waste 
sorting at 
landfill site 

3-1: Construction of sorting facility 3-2: Verification of waste sorting at landfill 
site 

The purpose of the PP-1 was to verify the degree of residents’ cooperation on waste 
separation at generation sources by implementing an experiment on separate discharge. 
Therefore, it was necessary to implement intensive public-awareness-raising activities in 
order to establish essential conditions for separate discharge before implementing the 
experiment.  

As for the PP-2, separate collection was implemented to verify a system through which the 
waste separated by households during the PP-1 would be transported to a sorting facility of 
the landfill site. In order to implement the task successfully, it was necessary to improve the 
regular collection before implementing the separate collection. 

During the implementation of the PP-3, the waste to be transported by both regular and 
separate collections was planned to be sorted at a sorting facility and results were to be 
compared. For implementing this task, a sorting facility needed at a landfill site before 
commencing the PP. 

Therefore, the activities of the PPs are closely interrelated and most of the activities of 
different PPs had to be implemented at the same time or immediately after another.  

The sequence of activities was shown in the following figure: 
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Figure E-1: The Components of the PPs and Implementation Sequence 

The detailed information about the PPs, implementation methods, conducted activities and 
achievements is introduced in the next sections by each PP. 

E.2 PP-1: Pilot Project on SEPARATE DISCHARGE 

E.2.1 Outline of the Project 

a. Project Description 

As mentioned before, the purpose of the PP-1 was to verify the degree of residents’ 
cooperation on waste separation at generation source through implementing an experiment on 
separate discharge. Since the residents’ participation in the experiment was a prerequisite, it 
was necessary to improve the residents’ discharge manner and promote waste separation at 
generation sources through conducting intensive public-awareness-raising activities in target 
khoroos. After improvement of public awareness, actual experiment on separate discharge 
was conducted.  

The project was implemented in two phases.  

For the 1st phase, four khoroos were selected and the activities of the PP were implemented 
by the initiative of the JET. During this phase, the JET aimed to establish implementation 
models and methods for EPWMD to conduct the project activities on their own. At the same 
time, the capacity of EPWMD on implementation of public-awareness-raising activities was 
developed through joint implementation of the project. For this purpose, the JET discussed 
every important issues related to planning, implementation, monitoring and adjustment of the 
project with EPWMD during weekly meetings of the technical cooperation project and 
maintained the involvement of the members in implementation of each activity. 

During the 2nd phase, EPWMD took initiative and implemented the project activities by 
themselves in another four khoroos. 

b. Implementation Period 
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The implementation period for each phase of the PP1-1 is as follows: 

 Phase-1: From Apr 2010 until the completion of the technical cooperation project; and 

 Phase-2: From Nov 2010 until the completion of the technical cooperation project. 

c. Target Areas 

For successful implementation of the PP-1, the JET with C/P organizations set criteria for the 
target areas including type of residential areas, district and khoroo offices’ willingness to 
cooperate and types of waste and fee collection organizations. Based on the criteria, 
interviews were conducted in each district targeting district governors (deputy governors), 
PSD directors and khoroo governors and selected 4 khoroos for the Phase-1 of the PPs. For 
the Phase-2, EPWMD selected 4 khoroos as target areas for the PP through the same 
procedures. 

The khoroos selected for the 1st phase of the PPs were SBD-5, SBD-7, BZD-1 and BZD-7 
(marked with green color in the map below) while those for the 2nd phase were ChD-4, 
BZD-15, BGD-3 and KhUD-2 (marked with blue color in the map).  

However, it was revealed that the collection service in BGD-3 had been irregular due to 
frequent breakdowns of the Chinese made DT dispatched by BGD-WSF to the khoroo. 
Although the JET requested the WSF to replace the truck with a reliable one, BGD-WSF was 
not able to dispatch different truck due to its insufficient fleet capacity. As the WSF was not 
able to conduct collection service even once a week regularly, the activities of the PP were 
stopped in the khoroo after implementation of the baseline surveys.  

The location of each target khoroo is shown in the following map. 

 

Figure E-2: Location of the Target Khoroos 

d. Identification of Previous Conditions and Priority Tasks 

In order to identify the conditions of SWM in the target khoroo and the degree of resident’s 
awareness about SWM and waste recycling, baseline surveys were conducted in each target 
khoroo before implementation of the project activities. One of the purposes of these surveys 
was to collect basic information for preparation of detailed plans for implementation of 
project activities in each selected khoroo. 
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The baseline surveys included three major surveys: (1) Collection of basic information on 
SWM in each khoroo, (2) Public Opinion Survey and (3) Time & Motion Survey. The 
following are the results of the surveys. 

d.1 Basic Information of SWM in Target Khoroos 

The information collected during the baseline surveys is numbers of population, households, 
apartments, Apartment Owner’s Unions (AOU), entrances in each apartment and watchmen 
in each target khoroo. In addition to this basic information, numbers, types and locations of 
discharge points located in the khoroos were identified and plotted into maps (an example is 
shown in Figure E-3). 

The information and data was used in planning activities and calculation of copies of public 
education tools such as posters, leaflets and brochures.  

The basic indicators identified during this survey were presented as follows. 
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Figure E-3: An example of plotted map of a target khoroo 
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d.2 T&M Survey 

The objective of the survey was to obtain basic information about the current condition of 
waste collection service and residents’ waste discharge manner in all khoroos selected for 
both the Phase-1 and the Phase-2 of the PP.  

The findings obtained through the survey are as follows: 

 About 1/3 of the total waste is discharged by business entities operating in the target 
khoroos. 

 The most common types of discharge points are temporary discharge point (TDP), dust 
chute (DC), outside discharge point with containers (ODP) and discharge point for 
open-dumping (DPo).  

 Waste to be discharged to DCs, ODPs and DPo-s are usually open and it hinders collection 
companies to collect waste efficiently. On contrary, waste at TDPs are usually put into 
bags; and therefore, the collection efficiency is the highest. 

 Dump trucks are not suitable in collection of apartment areas since they undermine the 
collection efficiency. 

 Waste collection at TDPs is often scheduled while that at DCs and ODPs is irregular and 
not scheduled. 

 Recyclables are picked two times before waste is transported to disposal sites: by 
apartment watchmen before collection and by collection workers during the collection. 
The amount of recyclables picked by collection workers accounts for 1% to 2% in the total 
collection amount. 

d.3 Public Opinion Survey1 (POS-1) 

As 30 % of the total waste was being discharged by business entities, the POS targeted not 
only households, but also business entities. The survey was implemented between 21 Apr 
2010 and 30 Apr 2010 in target khoroos of the Phase-1. 

During the survey, information about current conditions of waste collection service, waste 
management of apartments or business entities, discharge manner and recycling activities was 
obtained using a questionnaire prepared by the JET in advance. The number of respondents 
targeted by the survey was 400 households and 100 companies. EPWMD distributed the 
questionnaire to the target households and businesses via AOU leaders, WSF staff and heseg 
leaders.  

Although the initial conditions before implementation of the PP varied khoroo by khoroo 
depending on their specific features, the common items identified through the survey were 
the following: 

 Entrance watchmen play great role in maintaining sanitary conditions of apartments and 
waste separation.  

 Types of discharge points vary depending on structures of apartments (with or without 
dust chutes etc). 

                                                      
1 The POS was conducted three times for two purposes. One of the purposes was to identify the initial 
conditions of public awareness, level of satisfaction on collection service, waste discharge manner and 
possibilities of introducing waste separation at generation sources before commencement of the PP 
activities. The other was to collect data for evaluating achievements of the activities conducted under 
the PP. However, this section introduces only a part of the results of the 1st POS in relation with the 
initial conditions of the SWM in the selected khoroos. 
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 The most common discharge frequency is twice to three times per week. 

 Most of the households do not separate recyclables. However, majority (more than 60%) 
of them are willing to cooperate on waste separation at generation sources. 

 Among the businesses, restaurants and bars recycle glass bottles and PET while the other 
types of businesses are not keen to recycle any waste. 

 The possible period of storing recyclables at households is 2 to 3 days.  

 All the respondents consider that improvements in sanitary conditions of apartments and 
efficiency of collection service are necessary. 

d.4 Results of the Baseline Surveys 

d.4.1 Current Discharge Manner 

During the baseline surveys, the JET identified that the public sanitation in residential areas 
had not been sufficient due to the bad discharge manner.  

On the other hand, the discharge manner was dependent on the types of discharge points 
existed in the target khoroos at the time of project commencement. According to the baseline 
surveys conducted by the JET and EPWMD, many apartments in the target khoroos equipped 
with dust chutes (DC); and thus, residents discharge their waste at their convenient time. 
Although there are apartments without dust chute, many of them placed big containers 
outside the apartments (i.e. Outside Discharge Point, “ODP” in short) for residents to 
discharge waste. Like those of apartments with dust chute, residents living in this kind of 
apartments also discharge their waste at their convenient time. In most cases, waste to be 
discharged to DCs and ODPs is not put into bags. 

As waste in DCs and ODPs was usually open and collected once a week or a fortnight, the 
waste had to be kept in the DCs and outside for a long time polluting the surrounding 
environment. In other words, keeping waste in DCs and ODPs for long time caused bad odors, 
insects, flies, waste scattering and even outbreak of fires in DCs or ODPs. As ODPs are open 
for anyone to access, outsiders and some businesses discharge their waste, waste pickers or 
stray dogs and animals scatter the waste of the ODP around surrounding environment. At the 
same time, collection companies faced inefficiency in collecting waste accumulated in DCs 
and ODPs. 

d.4.2 Priority Tasks to Be Tackled and Items of Consideration 

Based on the findings of the baseline surveys, the following tasks were decided to be tackled 
in the target khoroos through project implementation: 

 Improvement of residents’ waste discharge manners; 

 Introduction of waste separation at generation sources; and 

 Improvement of waste collection service. 

The first and the second tasks should have been conducted for generation sources (households 
and businesses) using various means of public relation and public education activities while 
the third should have been implemented in cooperation with collection companies. 

When planning and implementing the above tasks, the following items should be considered: 

 As waste to be discharged by business entities occupy more than 30%, they should be 



Project for Strengthening the Capacity for SWM in Ulaanbaatar City JICA 
Section E: Pilot Project KOKUSAI KOGYO CO., LTD. 

 

E-10

covered by the pilot project; 

 Punctuality in collection service is the prerequisite for successful introduction of separate 
discharge;  

 Closure of DCs and ODPs in the target khoroos is one of the important factors not only for 
improvement of discharge manner, but also improvement in collection efficiency; and 

 For better achievements, all relevant organizations such as khoroo offices, WSFs, 
transporting companies and AOUs should be involved in implementation of the project 
activities. 

e. Implementation Method 

In order to implement PR activities effectively, the JET and EPWMD decided to organize 
regular meetings for AOU leaders and invite officials of the relevant organizations such as 
districts, khoroo offices and collection companies to the meetings throughout the 
implementation of the pilot project.  

The purpose of these meetings was to exchange information, identify problems, set objectives 
of improvements, plan activities, discuss implementation method and exchange information.  

The AOU meetings were organized 47 times in the target khoroos of Phase-1 by the JET and 
17 times in the target khoroos of Phase-2 by EPWMD. All the important decisions such as 
waste discharge rules, contents of PR tools and waste collection schedules were made by the 
attendants during these meetings.  

During the AOU meetings organized in the khoroos of Phase-2, knowledge and information 
on SWM was transferred from the EPWMD members to the attendants and good 
relationships among the EPWMD members and relevant organizations were established. The 
JET attended these meetings only as an observer and gave them advice when necessary. 

AOUM at KhUD2 ( by Mr. Ariguun） AOUM at BGD3（by Mr. Odjargal） 
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AOUM at BZD15（by Mr. Batbileg） AOUM at ChD4（by Mr. Amgalan） 

Figure E-4: AOU meetings organized by EPWMD members 

f. Planned Improvements 

During the AOU meetings, important decisions about preferable improvements were made by 
Khoroo Offices and AOU leaders of the target khoroos and the entire pilot activities were 
planned based on them. The preferable improvements decided by the khoroos and AOUs 
were the following: 

Waste separation: Residents will separate their waste into two categories: Recyclables 
and Other waste.  

Discharge manner: Residents should put recyclables and other waste into different 
plastic bags before discharging. The bags of waste should be discharged only at designated 
point on designated days and time. 

Waste recycling: Either residents or watchmen will sell recyclables to recyclable shops 
on their own. 

Waste storage: Entrance watchmen will collect the bags of waste discharged by residents, 
keep them at storage places of their apartments and put them out at designated collection 
points when collection trucks come.  

Waste collection: Waste collection schedule will be set and collection companies will 
collect waste according to the schedule. 

Based on the decisions above, the PR tools were prepared and public-awareness-raising and 
improvement activities were implemented.  

E.2.2 Improvement of Discharge Manner and Promotion of Waste Separation at 
Generation Sources 

This part of the PP-1 is the most important activity for the components of all 3 PPs and 
consists solely of public-awareness-raising or PR activities for establishment of prerequisite 
conditions for introduction of separate discharge and separate collection. 

Following are the detailed information about the implementation of the activity. 

a. Activities Related to Improvement of Public Awareness 
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a.1 PR tools 

Based on the above decisions by the AOU meetings, the JET and EPWMD prepared various 
PR tools for improvement of public awareness on SWM and promotion of PP activities for 
each target khoroo depending on their conditions.  

The major topics of the PR tools were: 

(1) Waste related issues and SWM education 

(2) The concepts and roles of 3Rs; 

(3) Waste discharge rules for residents and business entities; 

(4) Waste separation method and 

(5) Collection routes and schedules. 

The types of the tools were leaflets, posters, brochures, bookmarks, calendars, booklets, 
banners and even voice messages to be played during collection services. All these PR tools 
were made with Microsoft Powerpoint in order for C/P organizations to edit and use as 
samples in their future activities. 

The PR tools were distributed to residents and watchmen directly during public meetings and 
via AOU leaders. Some of the tools are shown in the following figures. 

Figure E-5: Brochure on SWM, discharge manner and pilot project 
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(a) A leaflet for waste separation (b) Collection route and schedule 

Figure E-6: Leaflets on Waste Separation and Collection Schedule 

Calendar: А3 sized 250 gram glossy paper 
with two-side printing and coiled wire 
stitches. (1) Cover page: With the motto 
"Waste if mixed and resources if separated". 

(2) Page for January, February and March 
months: Explanation about the pilot project 
and waste discharge rules 

(3) Page for April, May and June months: 
Information about amount and composition of 
UB city waste, explanation about 3Rs and 
importance of waste separation at generation 
sources. 

(4) Page for July, August and September 
months: Current waste separation and 
recycling activities in UB, explanation about 
waste separation and recycling system under 
PP 

(5) Page for October, November, and 
December months: Explanation about how 

(6) Back cover page: General information 



Project for Strengthening the Capacity for SWM in Ulaanbaatar City JICA 
Section E: Pilot Project KOKUSAI KOGYO CO., LTD. 

 

E-14

separated recyclables are treated and 
utilization of RPF. 

about the project and contact address 

Figure E-7: Calendar for improvement of public awareness on waste related issues 

During the implementation of the PR activities, it was known that more valuable PR tools 
such as calendars that can be used for longer are more effective than the leaflets and posters 
since there were occasions that residents discharge leaflets and tear posters stuck onto doors 
of entrances. 

a.2 Public Meetings 

Public meetings were organized for further improvement of public education on waste 
separation. Therefore, PR tools that help residents separate waste at household level were 
prepared and distributed during the public meetings organized in the target khoroos in Nov 
2010. The meetings were organized in Saturday afternoons since many households would be 
expected to be present during weekdays.  

The summary of the meetings are shown in the following table. 

Table E-3: Public Meetings 

 
SBD5 SBD7 BZD1 BZD7 

 
1st

 PM 1st
 PM 1st

 PM 1st
 PM 

Date Nov. 6, 2010 Nov.20, 2010 Nov.13, 2010 Nov. 6, 2010 

Place 
In front of Apart #4 In front of Aprt And In front of Apart #58

Khoroo government 
office 

Target AOU 
Delger 81, Urguu-5 Tegsh Sansar Urguu 

Mandakh nar, Khos 
zam urguu, Suld-115 

No. of 
Participants 

15 40 1 33 

   2nd  PM 2nd  PM 

Date   Nov.20, 2010 Nov.13, 2010 

Place 
  

Library at the 1st floor 
of Apart #58 

Khoroo government 
office 

Target AOU 
  Sansar Urguu 

Altan ovoo, Michid, 
Sansar suub, 
Khantaishir 

No. of 
Participants 

  15 15 

The meetings were organized in two patterns: outdoors (among apartments) and indoors (in 
meeting facilities). 
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(a) Public meeting in SBD-5 (Outdoors) (b) Public meeting in BZD-7 (Indoors) 

Figure E-8: Public meetings 

Although the venues and dates of the meetings had been informed and residents had been 
invited by khoroo offices and AOU leaders and through posters stuck on entrance doors, the 
number of participants was not sufficient. It was also revealed that the number of participants 
increase when this kind of meetings is organized outdoors as residents outside might be 
invited to the meeting. Although meetings were organized on Saturdays considering the 
availability of residents, the most of the attendants were elders.  

Many residents requested to purchase valuables from them and implement separate 
collection.  

Lessons learnt from the meetings and recommendations for future actions are summarized as 
follows: 

 The low attendance by residents during above meetings implicates that public meetings 
that require a lot of resources and efforts such as those mentioned above are not effective 
as a tool for PR activities. Therefore, alternatives of PR activities using mass media such 
as TV advertisements need to be considered in order to cover as many residents as 
possible. 

 Necessity of organizing public meetings in warm seasons for identification of seasonal 
dependence of residents’ participation should be considered. In that case, possibility of 
organizing short meetings inside apartment entrances should be investigated since 
organizing a big meeting for all residents was not effective. 

 If a system where waste would be separated into 3 categories (recyclables, RPF material 
and others) is introduced, it will be necessary to explain the importance of RPF and 
KOICA’s plan for construction of the RPF facility to residents in advance in order to 
obtain their cooperation. 

b. Activities Related to Improvement of Discharge Manner 

In order to improve residents’ discharge manner, the JET and EPWMD recommended closure 
of DCs and ODPs to AOU leaders of all target khoroos.  

Based on the recommendation by the JET, the AOU leaders in the target khoroos discussed 
the closure of DCs and ODPs during the regular meetings and decided to close them and 
improve residents’ discharge manner as recommended by the JET. For successful 
implementation, the closure of DCs and ODPs were implemented at the same time with 
collection improvement. 
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In relation with this task, the JET prepared necessary PR tools that contain information about 
the preferable discharge manner, advantages of the closing DCs and ODPs, date of closure 
and timetables of collection services. The PR tools were distributed to the residents and 
businesses through AOU leaders and khoroo offices.  

Let’s Separate Our Waste into Two Types,
“Recyclables” and “Others” !

Recyclables: Plastic bottles, Glass containers, 
Cans, Clean papers

Others: Kitchen waste, Grass & W ood, Rubber 
& Leather, Ceramic & Stone etc.

※ Please put your recyclable w aste into the 
plastic bag and put it out on the floor next to the 
dust chute, or bring it to the watchmen.

Thank you very much for your 
cooperation!

Figure E-9: Part of the PR tools designated for improvement of discharge manner 

b.1 Closure of DCs and ODP 

Having distributed sufficient information, AOU leaders closed DCs and removed ODPs at 
their apartments while JET placed notice or mini poster with logos of JICA and Ulaanbaatar 
city to inform about closure of DCs and ODPs and new discharge rules. The costs of ODP 
removal was paid by respective AOUs (there was a case in SBD-7 that the khoroo office paid 
the costs for removal of ODPs from apartments which did not belong to any AOUs). Banners 
about prohibition of waste discharge at the places where ODPs existed were prepared by 
collection companies and the JET. 
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Figure E-10: A closed DC and waste discharged in accordance with the new rules (in 
SBD-7) 

 

 

 

 

Figure E-11: Conditions before and after the closure of ODP (in SBD-5) 

Apartment 12a (KhUD-2) Apartment 4 (BZD-15) Apartment 5 (BZD-15) 

Figure E-12: DCs closed during the implementation of the PP 

At the time of T&M study in 
April, 2011. There was always 
scattering of waste. 

June, 2011 just after the 
implementation of PP. The 
sign board was installed at 
DPO to prohibit the illegal 
dumping. 

Feb., 2012. A new wall has 
been set up and there is no 
waste scattering even 
without sign board. 

Figure E-13: Closed ODP at Apartment 12A in KhUD-2 

The apartments where DCs and ODPs were closed during the pilot project were as shown in 
the table below: 
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Table E-4: Apartments where DCs and ODPs were closed 

Closed DCs (as of 28 Jul 2010) Closed ODPs 
Khoroos 

Apartments Subtotal Apartments Subtotal

SBD#5 #4 1 #5, #13-2 2 

SBD#7 All apartments with DC 
(#4,5a,5,6,7,7a,8,9,10) 

9 “Tegsh”, #12, #18 2 

BZD#1 #57, #58, #59 3 #8 1 

BZD#7 None 0 #37a, #38a 2 

KhUD-2 12a, 12b, 12v 3 12a, 8 2 

ChD-4 None - None - 

BZD-15 4, 5 2 None - 

Total  18  9

b.2 Problems 

Apartments #57, #58, #59 (in BZD-1) and #5 (in SBD-5) reopened their DCs or ODPs 
afterwards due to the insufficiency of collection service. According to the Khoroo governor 
and AOU leaders, the insufficiency of collection service had been resulted from two factors: 
(1) shortage of fuel in Mongolia between from Jun 2011 to Aug 2011 and (2) hindrance in 
regular collection service in apartment area resulted by the expansion of the service in the Ger 
area.  As for the latter, it was resulted by implementation of the inclusive collection of waste 
fee with electric bill in the Ger area which was started from July 1, 2011. Therefore, the 
apartments needed to reopen their DCs and ODPs to store their waste for several days or 
several weeks. The situations before the PP, immediately after the implementation of the PP 
and as of March 2012 are the following: 

Conditions in Mar 2010. Before the PP. 
not only the residents but also those 
bars and restaurants nearby discharge 
waste. 

 
Conditions in May, 2010. After 
commencement of the PP. The ODP was 
closed and a banner to inform closure of 
the ODP and prohibition of illegal 
dumping was made by Tsuzuku Yume 
Co., Ltd (collection provider). 

Conditions at the end of 2011. 
Shortage of fuel supply and 
change of waste collection 
provider made them reopen the 
ODP. 

Figure E-14: ODP of Apartment#5 (SBD-5) 
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Just after the PP implementation around 
May, 2010. DC was closed and poster 
was put for residents to put waste on the 
floor of each orts on time. 

Watchmen separate waste and put 
valuables in the DC of the first floor. 

The end of 2011, shortage of 
gasoline supply made them 
reopen the DC. There is scattering 
of waste outside of the DC. 

Figure E-15: DC of Apartment#58 (BZD-1) 

c. Activities Related to Improvement of Collection Service 

c.1 Improvement of Collection Service 

In order to secure the achievements of the improvements in the discharge manner, 
improvement of collection service was conducted at the same time.  

One of the objectives of this task was to improve sanitary conditions at apartments and 
efficiency of collection service. Therefore, it was decided to shorten the time during which 
waste is put outside. For a successful implementation, the JET supported the WSFs and 
collection companies on preparation of collection plan including collection route and 
schedule for the khoroos of the Phase-1 based on the results of the T&M survey conducted as 
a baseline survey. During the implementation of the task, the JET prepared an improvement 
model for EPWMD to expand the improvements in the target khoroos of the Phase-2.  

After preparation of the collection plans by the JET and EPWMD, AOUs decided discharge 
points and discharge time for residents. Relevant PR tools were prepared and distributed to 
each household and entrance watchmen. At the same time with enforcement of discharge 
rules by AOUs, the collection companies were requested to conduct punctual collection in 
accordance with the collection schedule. 

  

Figure E-16: Posters on waste collection schedule 

Among the target khoroos of the PP, great improvements were achieved in SBD#7 where 
many DCs exist and no collection schedule was set. As a result of the improvement activities, 
collection time at a collection point was drastically reduced from 2 hours to 2 minutes (see 
the pictures below). 
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Waste collection before closure of dust 
chute in SBD-7: Wastes were not in the 
bags and accumulated inside.  Collection 
worker needed to crape out the waste and 
load on the vehicle.  

Waste collection after closure of dust chute in 
SBD-7: Watchmen take out the wastes in the 
bags on curbside before the collection 
vehicle comes.  Collection worker only load 
those bags on the vehicle.  The collection 
efficiency was drastically improved.  

 

  

ODP(before closure), Apt.37a BZD#7  

The waste was accumulated inside the 
ODP; collection worker did no way but to 
crape out it, received it into the tub and 
loaded on the vehicle.  

ODP(after closure), Apt.37a BZD#7 

All the waste is put into the bag and collected 
at designated day and time after closure of 
ODP.  There is no waste except the 
collection time on the area.  

c.2 Monitoring on Implementation of Collection Schedule 

In order to monitor the punctuality in collection service, arrival times of collection vehicles 
were recorded by watchmen of some apartments in ChD-4 and KhUD-2 where new collection 
schedules were introduced in the end of Jul 2011. Following is the detailed information about 
the monitoring. 

Monitoring sheet: The arrival time of the collection truck is to be recorded by 4 
watchmen in each khoroo in order to monitor objectively whether the transporting 
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organizations collect waste based on the new schedule or not. A monitoring sheet was 
distributed to the watchmen to record the arrival time of collection vehicles (Table E-5).  

Table E-5: A sample of the monitoring sheets 

 
 

District :  KhUD
Khoroo :  2
Apt No. : 
Name :

In time Out time
18-Jul Mon 8:30 8:45
19-Jul Tue 8:40 8:50
20-Jul Wed No collection
21-Jul Thu
22-Jul Fri
23-Jul Sat
24-Jul Sun
25-Jul Mon
26-Jul Tue
27-Jul Wed
28-Jul Thu
29-Jul Fri
30-Jul Sat
31-Jul Sun
1-Aug Mon
2-Aug Tue
3-Aug Wed
4-Aug Thu
5-Aug Fri
6-Aug Sat

Monitoring sheet for new collection time schedule

Date

Results of analysis: The following shows the results of average arrival time of the waste 
collection and standard deviation that indicates the difference between actual arriving time 
and average. 
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Figure E-17: Standard deviation of ChD4 Apartment ＃32,33,41,54 

Regarding ChD4 apartment #32,33,41,54, the waste collection time that is newly set after 
T&M was 11:50~12:10, an average arrival time was 11:57 and the standard deviation was 1 
hour 29 minutes. The standard deviation in the other apartments of ChD4 resulted in between 
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1 hour ~2 hours.  
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Figure E-18: Standard deviation of KhUD2 Apartment＃11,12 

Regarding apartment #11 and #12 in KhUD-2, the waste collection time that is newly set 
after T&M was 10:40~11:00, an average arrival time was 10:28 and the standard deviation 
was 14 minutes. The standard deviation in the other apartments of KhUD2 resulted in 
between 14 minutes ~ 30 minutes.  

On the whole, the standard deviation of KhUD2 was lower than ChD4, it can be said that 
KhUD2 achieved the great improvement in waste collection time. The reasons for this could 
be 1) the motivation of EPWMD staff in charge was high, 2) Khoroo governor and AOU 
leaders had positive attitudes to improve waste management, 3) The Khoroo staff in charge of 
PP had a strong sense of responsibility on monitoring, 4) TUK (collection provider) staff 
were willing to cooperate with the PP. On the other hand, in ChD4, there was a frequent 
change of khoroo governor and the cooperation level of AOU leaders and TUK were 
relatively low. It would be desirable for collection providers to aim at achieving 90% of 
collection service within +/-30 minutes. 

E.2.3 Introduction of Separate Discharge 

The introduction of separate discharge or the experiment was implemented following the PR 
activities explained above in all the target khoroos. The purpose of this activity was to verify 
the degree of cooperation by the residents for separate discharge or waste separation at 
generation sources. 

a. The Previous Condition and the Objective of the Activity 

According to the baseline surveys, residents did not separate their waste before discharging. 
As the wage for watchmen was not sufficient, the entrance watchmen picks valuables from 
the mixed waste discharged by the residents and sell them to recycle shops located in their 
khoroos. However, entrance watchmen were not able to pick all the valuables discharged by 
the residents since many of the valuables got dirt due to the mixed discharge. 

Therefore, the remained valuables were segregated by collection workers during the waste 
collection. As picking takes certain time, the segregation by collection workers influenced the 
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collection efficiency. 

Based on the conditions above, the JET aimed to improve waste separation by watchmen and 
collection efficiency at the same time with verification of residents’ cooperation on separate 
discharge and waste separation at generation sources. 

b. Separation Method 

Before discharging, residents had to separate their waste into two categories: recyclables and 
other waste.  

The recyclables included materials that could be sold to recycle shops such as PET, bottles, 
glass containers, plastic containers and cardboards while the rest was considered as other 
waste.  

c. PR tools 

From the beginning of the pilot project, the waste separation method was introduced to 
residents through various PR tools. An example is shown in the following figures: 

Let’s Separate Our Waste into Two Types,
“Recyclables” and “Others” !

Recyclables: Plastic bottles, Glass containers, 
Cans, Clean papers

Others: Kitchen waste, Grass & Wood, Rubber 
& Leather, Ceramic & Stone etc.

※Please put your waste into the plastic bag and 

put it out before ____am, Monday-Saturday at 
______________! If you cannot make it on time,   

please keep your waste until the next 
collection date. Thank you very much
for your cooperation!  

Figure E-19: PR tools on waste separation method and discharge 
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PR tools on collection vehicles: 
(1) Message with music to be played 
during collection (mp3 format file): The 
music is a Japanese song “Ouma no 
oyako” with the messages “put the 
waste into a bag”, “discharge waste at 
specified time on designated day” and 
“separate waste into recyclables and 
others”. 
(2) Stickers for collection vehicles: The 
above message was printed on water 
proof sticker material (1m x 1m). 

Figure E-20: PR Tools on Collection Vehicles 

d. Achievements in Separate Discharge 

In order to evaluate the progress of the separate discharge or waste separation, monitoring 
activity was conducted in two ways: (1) identification of waste recycled by entrance 
watchmen and (2) analysis on purchased recyclables at recyclable shops operating in the 
target khoroos.  

The results of the monitoring were the following: 

d.1 Amount of waste recycled by watchmen 

In order to identify the waste recycled by entrance watchmen, the JET selected 4 to 6 
watchmen in each target khoroo and prepared a monitoring sheet for them to fill the amount 
of recycled waste. The watchmen filled the amount of waste recycled by themselves into the 
monitoring sheet on daily basis and submitted the sheet to the JET monthly starting from the 
end of May 2010.  

However, many of the watchmen selected for monitoring failed to record necessary data 
properly or forgot to fill the monitoring sheets timely. Therefore, the JET decided to evaluate 
the amount of waste recycled by watchmen with the data recorded by only those who 
recorded their data regularly over a year. These are the watchmen of entrance 4 in Apartment 
#1 and entrance 4 in Apartment#31 of BZD#7. The data are as shown in the following figure. 



Project for Strengthening the Capacity for SWM in Ulaanbaatar City JICA 
Section E: Pilot Project KOKUSAI KOGYO CO., LTD. 

 

E-25

Total

0
200
400
600
800

1000
1200

M
ay

J
u
n
e

J
u
ly

A
u
gu

st

S
e
pt

e
m

be
r

O
c
to

be
r

N
o
ve

m
be

r

D
e
c
e
m

be
r

J
an

u
ar

y

F
e
br

u
ar

y

M
ar

c
h

A
pr

il

M
ay

J
u
n
e

2010 2011

 

Figure E-21: Amount of recyclables sold by watchmen of BZD#7 (Unit: kg)  

According to the figure, the amount of recyclables sold by watchmen increased gradually for 
the initial 4 months (from May through August), then decreased from September to 
November and increased again from December 2010. This result does not clearly show that 
the increase from May to August is influenced by PR activities and AOU meetings or merely 
because of the seasonal fluctuation. However, the above result might have been influenced by 
the project year since the first year of the project finished in August and PR activities became 
less active in September 2010. 

Although amount of recyclables decreases during the cold season in Mongolia, it can be seen 
from the figure that the monthly amount of waste recycled in winter of 2010 to 2011 is bigger 
than those recycled in the summer of 2010, especially those in May through Jul 2010. 

d.2 Amount of recyclables purchased at recyclable shops 

The identification of the waste recycled by residents was conducted in cooperation with the 
recycle shop located in SBD#7. As no other recycle shops operate in the khoroo, residents 
and watchmen of the khoroo sells their recyclables only to this shop.  

The amount of recyclables purchased at this shop is shown in the figure below: 
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Figure E-22: The amount of recyclebles purchased by the recycle shop in SBD#7 

The amount of recyclables purchased by the recycle shop located in SBD#7 has been 
increased by 25% for the initial 3 months (from August to October 2010). It can be said that 
various tools to promote waste separation activities and AOU meetings have contributed well 
to the above results. 

One of the reasons for the decrease of purchase in Nov 2010 was resulted from the disputes 
on property rights of the shop between the owner and the AOU. As this caused the shop to 
stop operation for many days, the amount of purchase decreased in Dec 2010 through Apr 
2011.  

E.2.4 Evaluation of the Activities 

Throughout the implementation of the PP activities, Public Opinion Surveys (POS) were 
conducted three times among residents and business entities to evaluate the project 
achievements and improvement in public awareness. 

The first POS was implemented at the beginning of the implementation (in May 2010) to 
identify the initial level of public awareness, level of residents’ satisfaction on collection 
service, waste discharge manner and possibilities of introducing waste separation at 
generation sources. The second POS was conducted in the middle of the project 
implementation (in Sep 2010) to assess the progress. The last survey was conducted before 
completion of the project (in Oct 2011) to evaluate the overall achievements of the project 
activities. By comparing the results of the POSs, the improvement in the public awareness 
was evaluated. 

a. Applied method 

In order to compare the results, the surveys were conducted using questionnaires contained 
15 questions related with information about respondents’ households, waste collection 
service, waste management by entrance watchmen, residents’ waste discharge manner and 
activities of the PP. The questionnaire was prepared by the JET and distributed to the target 
households via AOU leaders and heseg leaders.  

b. Number of respondents 

Each POS targeted 100 households selected randomly in each target khoroo. However, the 
numbers of total collected questionnaires were 324 for POS-1 and 357 for POS-2, and 281 for 
POS-3. 

c. Results of Evaluation 

The findings obtained through comparative analysis of the survey results are the following: 

 The public awareness activities are essential in improving the waste discharge 
manners; however, punctuality of waste collection would be a major premise. If waste 
is not collected in accordance with collection schedules, obtaining positive cooperation 
by residents in waste separation will be impossible. In order to ensure punctual 
collection (in accordance with collection schedules), it is necessary to establish a 
system through which collection service is strictly controlled by a local government 
organization such as former DWSFs. 
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 When judging comprehensively, the biggest success of PP was achieved in SBD-7. 
The major factors of success could be: (1) commitment to improvement of waste 
management by the Khoroo governor who is the highest decision maker in the khoroo 
was high enough, (2) There was a person who takes charge of waste management 
specially at khoroo level, (3) the AOU leaders who were mediators of communication 
between khoroo governor and residents were very positive to the improvement of 
waste management, (4) AOU meetings and public meetings were held intensively and 
various kinds of PR tools were distributed in order to introduce the PP of separate 
collection. Furthermore, in SBD-7 before the implementation of PP, the waste 
collection frequency was lower and collection manners were worse than those in other 
khoroos, which made residents feel more necessity of improvement of waste 
management. 

 The recognition of the PP in the most of the khoroos shows very high; in some khoroo 
shows over 85%. It can be said that distribution of PR tools (Especially the calendar 
that can be put at home for a longer period) was effective. 

 Comparing before and after the PP, those who answered that the waste separation at 
their homes was not so difficult than they expected showed more than a half. In 
addition, the waste separation rate also improved gradually, as time passes. It is 
predicted that it would not become so big burden for residents when waste separation 
by two categories is introduced in the UB city. However, there was a tendency not to 
keep recyclables for longer periods in their homes since residents still considered the 
recyclables as waste. It is also important to enhance the public awareness to sell 
recyclables to recycle shops nearby or provide them to watchmen. Alternatively, it is 
also important to consider the promotion of washing and keeping valuables at home 
like Japanese do in order to make residents clearly recognize the difference between 
waste and valuables (resources). 

 Although there is some difference in level among three khoroos, it can be concluded 
that the implementation of the PP have contributed to the improvement of waste 
management at each khoroo as a whole. 

E.3 PP-2: Pilot Project on SEPARATE COLLECTION 

E.3.1 Outline of the Project 

a. Project Description 

The main purpose of the separate collection is to collect RPF materials and valuables (target 
items) from specified apartments in a khoroo selected for the PP and transport the target 
items to the sorting yard of NEDS. Residents of the specified apartments have to separate 
their waste into the target items and other waste (mainly kitchen waste) before discharging. 
As the regular collection service for the waste other than the target items had to be conducted 
as usual, the transporting organization was required to dispatch an additional truck for 
separate collection and transport the target items to the sorting yard. 

Since the daily generation amount of the target items in one khoroo was expected to be small, 
separate collection had to be conducted once a week. In other words, the target items had to 
be stored at the apartments until the scheduled collection day. Therefore, entrance watchmen 
were requested to store the target items in the DCs apart from the other waste and not to 
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discharge them to the truck working on the regular collection. 

The JET prepared a schedule and collection route for the truck assigned for the PP, 
implemented separate collection in cooperation with the transporting organization and 
conducted monitoring on the progress. 

b. Objectives 

The objective of the pilot project was to collect necessary data for planning raw material 
supply system for the RPF plant constructed by KOICA project through conducting an 
experiment on separate collection. The data obtained during the PP will also be used in 
formulation of the most appropriate recycling system for UBC. 

c. Target Waste for Separate Collection 

The target waste for the separate collection consisted of all kinds of valuables, papers and 
plastics separated by the residents and entrance watchmen at their households and apartments. 
Although the target items included valuables, the entrance watchmen were allowed to pick 
and sell valuables for themselves since the major objective of the PP was to transport RPF 
materials (papers and plastics) to the sorting facility.  

d. Implementation Period 

The implementation period of the project is as follows: 

 Period: 17 May, 2011 - July 5, 2011(eight times in total) 

 Frequency of Separate Collection: Once a week 

 Day and Time: Every Tuesday, from 9:00-11:00 

e. Selection of Target Area and Target Group 

Considering the easiness of obtaining the cooperation by local residents on waste separation, 
the JET recommended EPWMD the 4 khoroos where activities of the PP-1 Phase-1 had been 
conducted.  

The selection criteria proposed by the JET were the following: 

1. Expected generation amount of target items;  
2. Storage capacity (number of places to store the target items);  
3. Willingness of cooperation by AOUs and  
4. Willingness of cooperation by transporting organizations that works in the candidate 

khoroos.  

In order for EPWMD to select the target area from the candidate khoroos, the JET conducted 
preliminary surveys in the khoroos, identified current conditions for each criterion and 
reported the results to the department. The following are the results of the survey. 

Table E-6: Expected Amount of Target Items 
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SBD#5 SBD#7 BZD#1 BZD#7
Total population people/khoroo 3,999 7,654 6,088 7,232

target apartments 4 4,5a,5,6,7,7a,8,9,10 57,58,59 －
people/khoroo 215 5,596 316 0

The rest of the population people/khoroo 3,784 2,058 5,772 7,232
Generation rate kg/person/day 0.312 0.312 0.312 0.312
Daily generation amount kg/khoroo/day 67 1,746 99 0
Weekly generation amount kg/khoroo/week 469 12,222 693 0

Estimated amount (weight) ※１ kg/khoroo/week 70 1,833 104 0
Estimated amount (volume) ※２ m3/khoroo/week 1.0 15.0 1.0 0.0

kg/khoroo/week 35 917 52 0
m3/khoroo/week 0.5 7.5 0.5 0.0

Weight (RPF) kg/khoroo/week 70 1,833 104 0
Weight (valuables) ※３ kg/khoroo/week 183 4,767 270 0
Volume (RPF) m3/khoroo/week 1.0 15.0 1.0 0.0
Volume (valuables) ※４ m3/khoroo/week 0.3 7.8 0.4 0.0
Expected discharge amount (RPF) 50% m3/khoroo/week 0.5 7.5 0.5 0.0
Expected discharge amount (valuable) 10% m3/khoroo/week 0.0 0.8 0.0 0.0
Estimated amount (weight) kg/khoroo/week 253 6,600 374 0
Estimated amount (volume) m3/khoroo/week 1.3 22.8 1.4 0.0

kg/khoroo/week 53 1,393 79 0
m3/khoroo/week 0.5 8.3 0.5 0.0

Items Unit
Candidate khoroos

Population of apartments with closed DCs

Estimated discharge amount of RPF materials (plastic bags and paper)

Expected collec t ion amount-1 50%

Estimated amount of RPF materials and valuables (bottle, can, pet bottle, plastic bags and paper)

Expected collec t ion amount-2
 

※１-Considered as 15% in the generation amount (based on WACS 2011 results) 

※２-The specific gravity is 120 kg/m3 (based on WACS 2011 results) 

※３-Considered as 39% in the generation amount (based on WACS 2011 results) 

※４-The specific gravity is 612.5 kg/m3 (based on the WACS 2011 results) 

Table E-7: Main Indicators of the Candidate Khoroos 

 
SBD-5 SBD-7 BZD-1 BZD-7

1 General Information:
1 Population person 3,999 7,654 6,088 7,232
2 Household num 1246 2357 1,726 1785
3 Number of AOUs num 10 9 14 7
4 Number of watchment/cleaning staff person 27 52 73 54
5 Number of apartments num 27 24 44 23
8 Waste collection organization Tsuzuku Yume Tsuzuku Yume CMPUA CMPUA
9 Administering organization DWSF DWSF DWSF DWSF

2 Consideration of cooperation by AOUs:
1 Cooperativeness of AOUs ☐ ○ △ ☐

2 Apartments with AOUs num 27 14 29 16
3 Apartments without AOUs num 0 10 15 7
4 Apartments with watchmen/cleaning staffs num 24 17 29 22
5 Apartments without watchmen/cleaning staffs num 3 7 15 1

3 Consideration of storage for RPF materials:
1 Apartment with closed DC num 6 9 8 2

Population of the APs with closed DC num 215 5596 316
2 Other population num 3,784 2,058 5,772

4 Consideration of impact from service complaints:
Regularity of waste collection ○ ☐ ○ ○

5 Consideration of easiness for PR:
Residents awareness of waste seperation and PP
activities

☐ ○ ☐ ☐

○=>higher, ☐=>middle, △=>lover

No. Indicators Unit
Candidate khoroos
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Based on the criteria and the results of the preliminary survey, the EPWMD selected 1,404 
households (residing in 9 apartments) in SBD-7 khoroo as the target group for the project. 

 

Figure E-23: Location of the Target Khoroo (SBD-7). 

Table E-8: Target Group 

AOU Name Apt # Households Floors Entrances Watchmen DC 

Gan-Erdene 4 108 9 3 3 ○ 

Ganbagana 5a 108 9 3 3 ○ 

5 108 9 3 3 ○ 
Baiguulamj 

6 180 9 5 5 ○ 

7a 108 9 3 3 ○ 

8 144 9 4 4 ○ Ord 

9 144 9 4 4 ○ 

7 180 9 5 5 ○ 
Harsh 

10 324 9 9 9 ○ 

Total  9 1,404   39 39   

 

E.3.2 Intensification of Waste Separation and Separate Discharge 

In order to ensure successful implementation of the separate collection, the JET organized 
AOU meetings in early May and obtained their cooperation on organization of PR activities 
for intensification of waste separation and separate discharge. 

As residents had to be requested to separate target items before discharging their waste, the 
JET prepared necessary PR tools about project objective; the concepts of RPF; RPF raw 
materials and valuables; methods of proper separation and discharging; and collection 
schedule in consultation with the AOU leaders.  

The PR tools were explained and distributed to the residents either through individual visits 
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to households or during the public meetings organized by the Khoroo Office and the AOUs 
before commencement of the separate collection.  

The following are the detailed information about the implemented PR activities. 

a. AOU Meeting 

The AOU meeting was organized for khoroo governor, AOU leaders of the target apartment 
and district WSF staff in the SBD #7 as follows. Although JET mainly prepared the Power 
Point materials, Ms. Chanturnurmaa, a staff of EPWMD who is in charge of SBD made 
presentation in order to improve counterpart's capacity development. 

Table E-9: Summary of AOU Meetings 

No. Date Topics 

1st AOUM May 3, 2011 １） Introduction of PP2:Separate Collection & 
Sorting 

２） New Waste Collection Schedule 

３） Requirements for target residents on PP2 

４） Planning for next step  

2nd AOUM May 10, 2011 １） Problems 

２） Planning for public meeting 

３） PR tools 

４） Next public meeting 

3rd AOUM May 31, 2011 １） Current Progress 

２） Results of sorting experiments in NEDS 

4th AOUM July 22, 2011 １） Results of sorting experiments in NEDS 

２） Expected outcomes of PP3 

b. PR Tools 

In the 1st and 2nd AOU meetings, discussion on PR tool for public-awareness-raising for 
separate collection was made. The following PR tools were prepared based on the discussion. 

b.1 Waste Separation Calendar for Residents 
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Хуванцар сав,Шилэн сав, лонх, 
лааз

Борлуулах боломжтой

Цэвэрхэн цаас, хаягдал цаас, 
хуванцар эд зүйл, картон (хэт
бохирдоогүй байх)

“Бусад” хогийг 7 хоног бүр 3 удаа
Да.Лх.Ба гаригуудад цуглуулна.

Хүнсний хаягдал, мод, резин,савхи,шаазан,хэт
бохирдсон хуванцар сав гэх мэт

“Дахин ашиглагдах” хогийг 7 хоног бүрийн Мягмар
гаригт цуглуулна.

1. Хогоо “Дахин ашиглагдах” ба “Бусад” гэж ангилна.
2. Ангилан ялгасан хогоо гялгар уутанд хийнэ.
3. Ууталсан хогоо зөвхөн хуваарьт өдөр, цагт болон тогтоосон цэгт гаргаж тавина.

RPF түлшинд ашиглагдах боломжтой

4,5,5a,6,7a байрны оршин суугчид аа!
Хогоо ангилан ялгаж төвлөрсөн хогийн цэгт дарж булах хог хаягдлын хэмжээг

багасган байгалийн нөөцийг хэмнэцгээе!!

Бусад Дахин ашиглагдах

~ 2011 V сар ~

1 2 3 4 5 6 7

8 9 10 11 12 13 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

29 30 31 Тэмдэглэл:

  түүхий эд  

 

 Бусад  Хоёрдогч  
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Waste separation calendar for May, June, and July in 2011: A4 size, 250g glossy paper, and 
two-side printing. Cover: Explanation of waste discharging rule and schedule. Indicating 
collection date (Tuesday) in green in calendar. 

Эдгээр чанар муутай хуванцар болон цаасыг НЭХЦ дээр ялгаж ДЦС-д
хэрэглэгдэх RPF түлшийг хийнэ. 

ЖАЙКА – ийн техникийн хамтын ажиллагааны төсөл“Монгол Улсын Улаанбаатар хотын хатуу хог
хаягдлын менежментийн чадавхийг бэхжүүлэх”

Хаягдал
хуванцар, 
цаас

RPF түлш

RPF гэдэг нь “хаягдал цаас, хуванцраар хийсэн түлш ” юм. Хаягдал цаас, 
хуванцар, гялгар уутыг тодорхой хэлбэрт оруулж нягтруулаад хатуу
биетэй эд зүйлс болгоход түлш маягаар дахин ашиглах боломжтой
бөгөөд удахгүй RPF түлшний үйлдвэрийг Солонгосын КОЙКА
байгууллагын тусламжтайгаар 2011 оны эцсээр НЭХЦ дээр байгуулна.

Цаас, хуванцар, гялгар уут зэрэг хаягдал нь нийт дарж булах хог
хаягдлын 35%-аас илүү хувийг эзэлж байна. Тэдгээр нь хог хөрсжиж
тогтворжих явцад саад болохын зэрэгцээ замбараагүй тархаж
ландфилын үйл ажиллагаанд хүндрэл
учруулдаг.
Хогоо дахин ашиглаж
боловсруулдаг болчихвол хогийн
цэг дээр дарж булах хэмжээ багасна!

Яагаад
хэрэгтэй

вэ?

RPF гэж
юу вэ?

 
Back of calendar: Explanation of RPF, purpose of separation of RPF material, and RPF plant 
construction plan of KOICA. 
 
b.2 Sticker for Separate Collection Truck 
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Хогоо Дахин ашиглагдах ба Бусад
гэж ангилан ялгая

Хогоо ууталж хаяна уу!
Тогтоосон цагийн хуваарийн дагуу

хогоо хаяна уу!

Холивол хог, ялгавал баялаг !

ЖАЙКА
“Монгол Улсын Улаанбаатар хотын хатуу хог

хаягдлын менежментийн чадавхийг бэхжүүлэх”

Хамтран ажилласан танд баярлалаа.

Sticker for Separate Collection Truck：1mｘ90cm, 
one sided seal. Calling for waste separation with the 
slogan of ”Waste if mixed, Resource if separated” 

The music of the bell collection for separate 
collection: different music from the music used in 
usual waste collection was installed in order for 
residents easily distinguish separate collection from 
usual collection. 

 
b.3 PR tools for Entrance Watchmen 

Big sacks are distributed for Jijur to store 
the separated recyclables such as plastic 
and papers except cardboard in big volume.

Poster of time schedule on usual collection: A4 size, glossy 
paper, one-side printing. 

 
c. Public Meetings 

The public meeting was held using the weekend when the resident can comparatively easily 
gather ahead of the implementation of separate collection as follows. The separate collection 
calendar was distributed at the same time as making PR for separate collection. 

Table E-10: Progress of Public Meetings (PM) 

 1st PM 2st PM 

Date＆Time 13:00~ May 15, 2011 15:00~ May 15, 2011 

Place In the park in front of Apt 6 In the park in front of Apt 8 

Target Apt Apt 4,5,5a,6 Apt 7,7a,8,9,10 

Хог ачих цагийн хуваарь

Байрны дугаар
Сэлбэ хороолол, 9/1, 5/1 Да,Лх,Ба 9:00-10:00

12, 39, 4 Да,Лх,Ба 10:00-11:00
6, 5, 5А Да,Лх,Ба 11:00-12:00
18, 7А Да,Лх,Ба 15:00-16:00

26, Тэгш СӨХ Да,Лх,Ба 16:00-17:00
Сэлбэ хороолол, 9 Мя,Пү,Бя 9:00-10:00

7, 8 Мя,Пү,Бя 10:00-11:00
10-р байр Мя,Пү,Бя 11:00-12:00

36-р байр (Сэлбэ-2) Мя,Пү,Бя 15:00-16:00
Тэгш СӨХ, 13 Мя,Пү,Бя 16:00-17:00

Хог ачих өдөр цаг

ЖАЙКА-ийн техникийн хамтын
ажиллагааны төсөл

“Монгол Улсын Улаанбаатар хотын
хатуу хог хаягдлын менежментийн

чадавхийг бэхжүүлэх”
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No. of 
Participants 

approx. 40  approx. 30 

 

PM for Apt 4,5,5a,6. Gantime, a khoroo governor 
of SBD7 calls for residents for cooperation by her 
own initiative.  

PM for Apt 7,7a,8,9,10. Most of participants were 
entrance watchmen. 

 
d. House-to-house Visits 

Since not so many people showed up in the above-mentioned public meeting, JET and project 
staff made house-to-house visit from May 17 to May 20, 2011 to enhance public awareness 
on PP2. We visited about 1260 apartment households from door to door. The outline of PP2 
was briefly explained while distributing the separate collection calendars. 

Only about 40% of the resident stayed at home when we visited all of the households, among 
them, only less than 30% of the residents answered that they had already received the PR 
tools as shown in the following table. Moreover, about 15% of the residents asked for plastic 
bag for separated waste, and about 10% had already been separating waste at home. About 
5% showed the willingness to cooperate for waste separation voluntarily. 
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E.3.3 Improvement of Regular Collection 

One of the measures taken to ensure successful implementation of the PP was the 
improvement in the regular collection service. There was a high possibility that residents and 
AOU staffs would discharge all their waste to the separate collection if the regular collection 
was insufficient.  

Therefore, the JET prepared an improvement plan for the regular collection, requested 
Tsuzuku Yume Co., Ltd to implement the plan and monitored the implementation. Under the 
improvement activities, the JET in cooperation with Tsuzuku Yume Co., Ltd removed waste 
accumulated in the DCs of apartment from 15 May through 17 May 2011 and introduced a 
new collection route and schedule immediately after the complete removal of the 
accumulated waste (on 18 May 2011).  

A monitoring was conducted on efforts made by both of the transporting organization and the 
AOUs throughout the improvement activity. Assessment on improvement was made two 
times – on 3 May (in the middle of the improvement activity) and 16 May 2011 (in the end of 
the activity) - based on the criteria shown in the table below: 

Table E-11: Midterm assessment of the improvement in the regular collection 

Parties
Dispatching

truck
Technical
condition

Schedule
implementation

Closure of
DCs

DC locks
Waste

bagging
Preparation for

collection

1 Transporting organization ○ ○ ○

2 AOUs by apartments:
1 Selbe township - - - - ○ ○ ○

2 Apart-4 - - - ○ ☐ △ △

3 Apart-6 - - - ○ ○ ○ ○

4 Apart-5 - - - ○ ○ ○ ○

5 Apart-5А - - - ○ ○ ○ ○

6 Apart-7 - - - ○ △ △ △

7 Apart-8 - - - △ ○ △ △

8 Apart-9 - - - ○ ○ ○ ○

9 Apart-10 - - - ○ ☐ ☐ ○

○-Good; ☐-Sufficient; △-Further improvement necessary  

The items marked with triangles in the table had been identified as improved at the time of 
the final assessment. 

E.3.4 Implementation of Separate Collection 

a. Truck Arrangement 

Based on the results of the preliminary survey, the JET identified specifications and number 
of trucks required for the separate collection. Although a truck was sufficient for the expected 
generation amount of the target items, the JET requested Tsuzuku Yume Co., Ltd – the 
transporting organization of the target khoroo - to arrange two trucks for the separate 
collection: a DT and a CT (The DT was necessary to be arranged in order not to break bottles 
and glasses that residents might discharge to the separate collection).  

Each truck was equipped with a speaker and provided with a sticker showing information 
about waste separation.  
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Russian made dump truck (ZIL-130) Japanese made compactor truck (Nissan) 

Figure E-24: Collection trucks arranged for the separate collection 

b. Plan of Separate Collection 

Since the target items (RPF materials and valuables) of the separate collection had to be 
stored for a week at most, the main requirement for selection of apartments was existence of a 
storage facility. Considering possible cases that WPs steal stored valuables, the security of 
the storage facility was also considered. Based on the requirements, the JET selected 9 
nine-story apartments (38 entrances) where DCs had already been closed and implemented 
the separate collection from these apartments.  

The schedule was set between 9:00 to 11:30 on Tuesdays of every week starting from 17 May 
2011 till 5 Jul 2011. Before commencement of the activity, the JET planned a collection route 
for the separate collection and introduced it to the AOUs, entrance watchmen, drivers and 
collection workers.  

 

Figure E-25: Route of the separate collection. 

c. Implementation of the Separate Collection 
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Throughout the project implementation, Tsuzuku Yume Co., Ltd conducted 8 trips on 
separate collection and transported 5,363.2 kg of target waste from the khoroo to the sorting 
yard at NEDS. The transported amounts by trips are shown in the following figure: 

 

300.0 

725.4 
670.1 

742.5 
798.8 839.3 

562.4 

724.7 

0.0 
100.0 
200.0 
300.0 
400.0 
500.0 
600.0 
700.0 
800.0 
900.0 

Tr
an

sp
or

te
d

 w
as

te
 (k

g/
tr

ip
)

Scheduled days of separate collection

 

Figure E-26: Collected amounts by trips 

According to Figure E-26, the amount of collected target items increased gradually along the 
trend-line. Although 300 kg of waste was collected with the 1st trip, the amount increased 
significantly by the time of the next collection.  

After the initial 2 collections, it became known that most of the target items had been paper 
and plastics; and thus, the JET requested Tsuzuku Yume Co., Ltd to change the type of the 
truck from DT to CT. As a result, the CT operated on the remaining 6 collection. 

On the day of the 6th collection, which was scheduled on 21 Jun, the compacting device of 
the CT broke down; and therefore, the collection was conducted on the following day (22 Jun 
2011). Excluding the case, the separate collection was conducted punctually throughout the 
project implementation. 

As the DCs in the apartments had been closed, residents discharged their waste at the side of 
DC trays in the entrance and watchmen carried the waste down to the storage rooms of the 
DCs. Although the residents had been requested to separate waste by themselves before 
discharging, most of the target items were mixed with the other waste at the time of 
discharging. Therefore, the entrance watchmen separated the waste into the target items and 
the other waste, stored them in the DC and arranged the target items in front of their entrance 
for the separate collection on the scheduled days. As the watchmen played the main role in 
separation and arrangement of the target items, the JET provided them with necessary tools 
such as working gloves and sacks.  

JET staffs monitored and instructed the whole activities throughout the operation. 
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Arranged waste for separate collection Waste collection 
 

Waste being stored in DCs Entrance watchman 

Figure E-27: Photos of Separate Collection 

d. Performance Evaluation 

Performance of the separate collection was evaluated based on the monitoring sheet filled by 
the JET staffs throughout the last 6 collections. The performance indicators were the 
following: 

1. Performance of separate collection (punctuality, collection amount, separate collection 
rate and efficiency); 

2. Waste separation (Degree of cooperation by AOUs and waste arrangement at 
entrances) and 

3. Impact on SWM (impacts on the regular collection and transportation costs). 

The results of analysis conducted for each of the indicators are compiled below. 

d.1 Performance of Separate Collection 

d.1.1 Punctuality in implementation of the separate collection 

 

Table E-12: Actual schedule of the separate collection shows the time at which Tsuzuku 
Yume Co., Ltd started separate collection at each entrance.  
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Table E-12: Actual schedule of the separate collection 

 

31-May 7-Jun 14-Jun 22-Jun 28-Jun 5-Jul

4 1 9:50 9:21 9:17 9:27 9:17 9:13 9:24 0:13

2 9:49 9:17 9:15 9:25 9:14 9:18 9:23 0:13

3 9:44 9:14 9:12 9:20 9:11 9:15 9:19 0:12

5 1 10:18 10:00 9:47 10:00 9:40 10:00 9:57 0:13

2 10:15 9:55 9:43 9:55 9:37 9:57 9:53 0:13

3 10:06 9:47 9:35 9:50 9:34 9:55 9:47 0:12

6 1 9:45 9:31 9:44 9:35 9:38 0:06

2 9:41 9:32 9:36 0:06

3 10:02 9:39 9:27 9:39 9:30 9:30 9:37 0:12

4 9:59 9:30 9:24 9:37 9:26 9:29 9:34 0:12

5 9:57 9:24 9:21 9:33 9:24 9:25 9:30 0:13
7 1 12:02 11:16 10:46 11:15 10:49 11:26 11:15 0:27

2 12:01 11:12 11:25 11:32 0:25
3 11:59 11:08 10:44 11:13 10:47 11:18 11:11 0:27
4 11:56 10:40 10:36 11:04 0:45
5 11:01 10:38 10:34 11:17 10:52 0:20

8 1 11:25 10:47 10:42 10:52 10:56 0:19
2 11:22 10:45 10:22 10:48 10:14 10:48 10:43 0:23
3 11:17 10:40 10:21 10:12 10:45 10:39 0:25
4 10:20 10:44 10:32 0:16

9 1 11:48 10:58 10:35 10:54 10:28 11:13 10:59 0:28
2 11:40 10:55 10:32 10:57 10:25 11:05 10:55 0:26
3 11:32 10:50 10:26 10:59 10:20 11:00 10:51 0:26
4 11:30 10:49 10:25 11:06 10:18 10:58 10:51 0:26

10 2 11:05 10:16 9:58 10:15 9:53 10:19 10:17 0:25
3 11:00 10:18 9:59 10:16 9:55 10:20 10:18 0:23
4 10:55 10:20 10:04 10:19 9:58 10:24 10:20 0:19
5 10:54 10:22 10:06 10:23 10:00 10:31 10:22 0:19
6 10:53 10:26 10:08 10:25 10:01 10:33 10:24 0:18
7 10:49 10:30 10:09 10:27 10:03 10:34 10:25 0:16
8 10:38 10:32 10:13 10:35 10:04 10:38 10:26 0:14
9 10:35 10:17 10:31 10:27 0:09

5A 1 10:29 10:07 9:53 10:08 9:49 10:13 10:06 0:14
2 10:25 10:05 9:51 10:06 9:47 10:10 10:04 0:13
3 10:23 10:03 9:49 10:03 9:43 10:07 10:01 0:14

7A 6 9:08 9:08 9:07 9:13 9:06 8:58 9:06 0:04
7 9:11 9:00 9:00 9:16 9:06 0:08
8 9:03 9:10 9:01 9:04 0:04

(Note): *-Represented by the standard deviations calculated for each of the average start times.

Difference
from the
average*

(+/-)

Started Time
Entrance

No.
Apartment

No.

Average
start
time

 
In order to identify the punctuality, descriptive statistics for the durations of differences from 
the “average start time”-s was considered: 

Table E-13: Descriptive statistics calculated for the distribution of difference 
durations from the average start times 

Mean 0:17

Standard Error 0:01

Median 0:15

Mode 0:13

Standard Deviation 0:08

Range 0:41

Minimum 0:04

Maximum 0:45

Sum 10:58

Count 38

The mean value in the distribution of difference durations from each average start time is 17 
minutes and its standard deviation is 8 minutes, according to Table E-13. As it means that 
separate collection at each entrance was conducted within a time range of “average start time 



Project for Strengthening the Capacity for SWM in Ulaanbaatar City JICA 
Section E: Pilot Project KOKUSAI KOGYO CO., LTD. 

 

E-40

+/-25 minutes” (on average, “average start time”+/-17 minutes), it can be said that the 
separate collection was conducted punctually. 

d.1.2 Collection amount per entrance 

The average collection amount from an entrance is selected for evaluation of the dynamics of 
the project achievement. The figure below shows the results of the evaluation. 
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Figure E-28: Average collection amount from an entrance by collection days 

The curve “Raw data” shows the original amounts. As mentioned before, the collection 
scheduled for 21 Jun was conducted on the following day; and therefore, the amount of the 
day includes 8 days’ waste. On contrary, the amount of 28 Jun includes only 6 days’ waste 
while others are those of 7 days. Based on the circumstances, the “Raw data” was adjusted 
and the evaluation has been based on the “Adjusted data”. The average collection amounts of 
both distributions (“Raw data” and “Adjusted data”) are the same equaling to 22 
kg/entrance/collection. 

No bigger change was revealed from the trend line estimated for the “Adjusted data”. This 
might implicate that the possible upper limit of the project achievement is not far from the current 
level. 

d.1.3 Separate collection rate 

As the expected weekly generation amount of RPF materials is 1,833 kg/week (Table E-6: ), 
the expected total amount to be generated for the 6 weeks is 10,998 kg (1,833 kg/week*6 
weeks).  

On the other hand, the total amount of target items transported throughout the 6 weeks is 
4,337.8 kg; and thus, the collection rate is 40.0% (4,337.8 kg/10,998 kg).  

It seems that increasing the rate from the current level is rather difficult unless households 
separate waste before discharging. 

d.1.4 Collection efficiency 

One of the indicators of qualitative results of the project activity is the collection efficiency 
since it differs depending on the degrees of waste arrangement and cooperation by 
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AOUs/watchmen. 

The collection efficiency calculated for each collection has been shown in the figure below: 
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Figure E-29: Collection efficiency (unit: kg/min) 

According to the figure, collection efficiency rises during the initial 4 collections reaching to 
10.1 kg/min at its highest and declines gradually during the last 2 collections falling to 6.8 
kg/min (6.9 kg/min on average).  

As many factors (such as changes in collection workers or trucks, types of waste) that 
influence the efficiency had not been considered during the monitoring, the actual reason for 
the decline is not clear.  

Somehow, the trend line shows the gradual increase in the indicator implicating a gradual 
improvement in the separate collection. 

d.2 Waste Separation 

d.2.1 Degree of Cooperation by AOUs 

According to the analysis, separate collection was conducted from all of the target entrances 
(38). However, there were occasions that some of the entrances discharged all their waste to 
the regular collection as the watchmen did not need to separate waste when discharging to the 
regular collection. Figure E-30 shows the shares of the entrances covered by the separate 
collection on each collection day.  
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Figure E-30: Share of the collected entrances in the total. 

According to the figure, the biggest shares occurred to the collections conducted on 31 May 
and 14 Jun reaching to 89.5% (34 entrances out of 38) while the smallest was that on 28 June 
(81.6% or 31 entrances out of 38). As the share of the collected entrance was 86.4% on 
average, the degree of cooperation by AOUs (watchmen) can be considered high. 

Further, the efforts made by AOUs (watchmen) were evaluated based on the collection 
frequency occurred at each entrance. It was assumed that a watchman who did not separate 
and arrange target items for the separate collection must have been discharged all their waste 
to the regular collection; and thus, his/her entrance was not covered by the separate collection. 
In this case, the entrance must not be recorded in the monitoring sheet of the separate 
collection and the degree of efforts made by that watchman will be considered low. 
Following are the result of the evaluation: 
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Figure E-31: Number of entrances by collection frequency. 

Among the total 38 entrances, 71.1% (27) were covered by the separate collection 6 times, 
2.6% (1) were 5 times, 10.5% (4) were 5 times, 10.5% (4) were 3 times and 5.3% (2) were 
twice. If the degree of efforts made by watchmen, whose entrances have been covered more 
than 5 times, is evaluated as good, 73.7% (28) of the watchmen can be considered as they 
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made sufficient efforts. If the “4 times” is considered as acceptable, the share reaches to 
84.2%.  

Therefore, the degree of efforts made by watchmen (AOUs) can be evaluated as 84.2%. 

d.2.2 Waste arrangement at entrances 

One of the indicators for identification of project performance is waste arrangement. Waste 
arrangement was evaluated with 2 criteria - the timing of waste separation (whether waste 
was separated before the arrival of the truck or not) and the composition of the separated 
waste (whether kitchen waste is mixed or not) - on all collection cases conducted at all 
entrances (184 cases at 38 entrances throughout the last 6 collections). If the waste is 
separated after or at the time of truck arrival, the waste arrangement can be considered as 
“negative”. Likely, separated target items containing kitchen waste gets also “negative” 
evaluation. 

The final result of the evaluation was shown in the table below. 

Table E-14: Waste arrangement evaluation matrix. 

 Kitchen waste is
not mixed

Kitchen waste is
mixed

Grand
Total

Separated before
collection

96.2% 1.1% 97.3%

Separated at the
time of collection

1.1% 1.6% 2.7%

Grand Total 97.3% 2.7% 100.0%  
 
According to the results, waste arrangement was excellent for the 96.2% in the total cases 
(177 cases out of 184) while it was not sufficient only for the 1.6% (3 cases out of 184).  

In addition to the above, positive indicators – “Separated before collection” and “Kitchen 
waste is not mixed” - were considered in the further observation.  

Figure E-32 shows the dynamics of the share of collection cases with positive indicators in 
the total.  
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Figure E-32: Dynamics of the positive indicators. 

According to the figure, both indicators are at the lowest level (91% and 94% respectively) 
for the collection conducted on 22 Jun 2011. The main reason for the low value has been 
resulted by the change of the collection day from 21 Jun to 22 Jun due to the breakdown of 
the truck. As the scheduled day was changed, some of the watchmen discharged the target 
items to the regular collection. Excluding the case, both indicators are at extremely high level 
(more than 95%). 

Based on the results above, the degree of waste arrangement by watchmen/AOUs can be 
evaluated as more than sufficient. 

d.3 Impact on SWM 

d.3.1 Impact on the regular collection 

During the preliminary survey, the truck working on the regular collection in the target 
khoroo conducted 3 trips/day on 2 days (Mon and Tue) and 2 trips/day on rest of the days 
(Wed, Thu, Fri and Sat).  

According to the interview with the driver, the truck working on the regular collection 
conducted 2 trips/day on all days except Mondays from the target khoroo throughout the 
project implementation (from 17 May and 5 Jul 2011). As for Mondays, the truck conducted 
either 2 or 3 trips per day. 

The weighbridge data was shown in the table below: 

Table E-15: Indicators of regular collection 

Amount of wasate 

Days of week 
Worked 

days 
Trips 

conducted

Trip 
per 
day 

Total 
(ton) 

Daily 
average 

(ton/day)

Trip 
average 

(ton/trip) 
Sun             
Mon 8 22 2.8 67.7 8.5 3.1 
Tue 8 16 2.0 58.7 7.3 3.7 
Wed 7 14 2.0 47.5 6.8 3.4 
Thu 8 17 2.1 55.4 6.9 3.3 
Fri 8 16 2.0 50.9 6.4 3.2 
Sat 8 16 2.0 54.4 6.8 3.4 

Grand Total 47 101 2.1 334.5 7.1 3.3 

Source: Weighbridge data (No. of trips was adjusted based on the interview with the driver) 

As the table shows, the truck conducted 101 trips and transported 334.5 tons of waste 
throughout the project implementation. Under “Without PP” case, the truck should have 
conducted 14 trips per week and transported 3 ton2 of waste with each trip. This means that 
the truck economized 11 trips when transporting the similar amount (“Without PP” case: 
14trips/week*8week=112trips; 3 ton/trip*112 trips=336ton). If the 8 trips of separate 
collectin are included, the number of net economized trips will be 3 (112-101-8). 

d.3.2 Impact on cost 

Cost analysis was conducted in two ways: (1) for the separate collection and (2) for the entire 

                                                      
2 Requirement by the DWSF is 3 tons per trip. 
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collection conducted in the khoroo. The following are the results of the analysis. 

d.3.3 Cost of the separate collection 

Table E-16 shows the results of the cost analysis conducted for the separate collection. 

Table E-16: Cost analysis for separate collection 

Difference 
# Indicators Unit 

Norm based WSF 
requirement 

Actual 
Value % 

1 Conducted trips num 8 8     

2 Carrying capacity ton/trip 3.2 3.2     

3 Waste per trip ton 3.0 0.7 -2.3  -77.7%

4 Capacity utilization % 93.8% 21.0% -72.8%   

5 Cost per trip tg/trip 65,000.0 65,000.0     

6 Total cost tg 520,000 520,000     

7 Total waste ton 24.0 5.4 -18.6  -77.7%

8 Cost per unit of waste tg/ton 21,667 96,957 75,290.4 347.5%

According to the table, the unit cost (cost per unit of waste) estimated for separate collection 
is more than 4 times in comparison with the norm reaching to 96,957 tg/ton. The difference 
between the norm and the actual amount of the unit costs occupies about 350% in the amount 
of the norm. 

The main reason for the increase is the considerable decrease in the capacity utilization rate 
that was resulted from the collection rate of the target items. In order to maintain normal 
operation, it needs either to conduct separate collection from several khoroos simultaneously 
or to decrease the collection frequency if it will be conducted from one khoroo . 

d.3.4 Cost of the entire collection in the target khoroo 

Under this analysis, the total transportation cost before implementing the PP was compared to 
that after the PP. The results of the analysis are shown in the table below: 

Table E-17: Cost analysis for the entire collection conducted in the khoroo 

Actual ("With PP" case) 
Difference 

(Plan<=>Entire)
# Indicators Unit 

Norm for 
"Without 
PP" case Entire 

collection
Regular 

collection*
Separate 
collection 

Value % 

1 Weekly trips trip/week 14 14 13 1     
2 Considered duration week 8 8 8 8     
3 Total trips trip 112 109 101 8  -3  -2.7%
4 Cost per trip tg/trip 65,000 65,000 65,000 65,000      
5 Total cost tg 7,280,000 7,085,000 6,565,000 520,000  -195,000  -2.7%
6 Total waste ton 339.9 339.9 334.5 5.4  0  0.0%

7 Cost per unit of 
waste 

tg/ton 21,418 20,844 19,624 96,957  -574  -2.7%

Note: *-Weighbridge data (No. of trips was adjusted based on the interview with the driver) 

According to the analysis, total cost of transporting the same amount of waste from the target 
khoroo decreased by 2.7% (195,000 tg). The cost per unit waste decreased by 2.7% (574 
tg/ton).  
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d.3.5 Specific gravity of compacted RPF materials 

The main reason for the decrease in the cost was resulted from the increase in the transported 
amount of the regular collection as RPF materials (mainly card boxes which are light and 
difficult to compact) had been separated and transported by the truck working on the separate 
collection. The information about the specific gravity of compacted RPF materials is shown 
in the following table. 

Table E-18: Specific gravity of compacted RPF materials3 

# Indicators Unit Value 
1 Carrying capacity of the CT* ton 2 
2 Specific gravity of compacted mixed waste ton/m3 0.45 
3 Volume of the body m3 4.44 
4 Amount of RPF materials collected ton 0.839 
5 Specific gravity of compacted RPF materials ton/m3 0.189 

*-Nominal amount indicated by the maker of the CT. 

E.3.5 Findings and Conclusions 

The findings obtained through the experiment were the following: 

 Although the number of residents who separated their waste increased gradually as time 
went by, delicate separation of RPF materials was mostly made by entrance watchmen. 
According to watchmen, separation of RPF materials was not troublesome for them since 
residents had separated big waste such as cardboards before discharging.  

 The AOUs and entrance watchmen played significant roles in waste separation and 
arrangement for separate collections since the degrees of cooperation by AOUs and efforts 
by entrance watchmen were very high exceeding 84% and the waste arrangement was 
excellent for 96.2% of the total collection cases. 

 Despite of the highest degree of cooperation by AOUs/Watchmen and punctual 
implementation of the separate collection, separate collection rate was around 40%. 
According to analysis, it seems that increasing the rate from the current level is rather 
difficult unless households separate waste before discharging. 

 Due to the lower collection rate, unit cost of separate collection is much higher. However, 
separate collection increases the efficiency of the regular collection; and therefore, the 
total cost of entire collection in the target khoroo decreases. The main reason for the 
increase in the efficiency of the regular collection is transportation of cardboards through 
separate collection. 

The conclusions based on the above findings are the following: 

 The successful implementation of separate collection was resulted by the high degree of 
cooperation by AOUs/watchmen which was obtained through sufficient PR activities 
conducted before the commencement of the project. The other factor was the punctual 
operation of the collection truck dispatched by the transporting organization for the pilot 
project.  

 Introduction of separate collection reduced the watchmen’s burden by decreasing the 

                                                      
3 According to the monitoring sheet of separate collection filled on 22 Jun 2011, the compacting 
device of the CT with registration No. 11-38 UNB (different than that worked on the rest of the days) 
could not rotate at the end of the collection. This implicate that the body of the CT had become full and 
the RPF materials in the body had been compacted completely. Therefore, the specific gravity of 
compacted RPF materials can be considered as the same with the estimation in Table E-18. 
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amounts of waste to be discharged to the regular collection at a time. Therefore, 
introducing separate collection at apartments with entrance watchmen might be effective 
regardless of achievements in source separation. 

 In order to maintain efficient operation, it is necessary to decrease the cost of separate 
collection by promoting source separation, conducting separate collection from several 
khoroos simultaneously and decreasing the collection frequency when implementing in 
one khoroo.  

 

E.4 PP-3: Pilot Project on WASTE SORTING AT LANDFILL SITE 

E.4.1 Outline of the Project 

a. Project Description 

The purpose of implementing this PP is to obtain data for verification of waste sorting system 
at landfill site. The waste sorting system for the PP was considered as activity at a waste 
treatment facility, the JET planned to test the efficiency of waste supply methods for and 
waste sorting activity at the facility.  

Before commencement of the project, the JET constructed a facility with two sorting lines – a 
conveyor sorting line and a manual sorting line – at NEDS and planned to supply waste to the 
facility through mixed and separate collections. During the implementation of the project, 15 
to 20 waste pickers sorted the waste transported to the facility both manually and 
semi-mechanically (on conveyor) into 11 types of waste (9 types of valuables, RPF materials 
and Residue). The sorting scenarios were (1) mixed waste-manual sorting, (2) mixed 
waste-conveyor sorting, (3) separated waste-manual sorting and (4) separated waste-conveyor 
sorting. 

Throughout the project activity, data on labor input, work hours, operation hours of heavy 
equipment, collection vehicles and amount of sorted waste were recorded for each of the 
sorting scenarios. Based on the data, cost and efficiency for each scenario were estimated and 
compared. 

b. Objectives 

The objectives of the pilot project are (1) to conduct sorting experiments on waste transported 
to the sorting yard of NEDS through mixed and separate collections and (2) to identify the 
most efficient sorting method for raw material supply system of the RPF plant constructed by 
KOICA project at NEDS. 

c. Target Waste 

The target waste of the PP was the waste generated in apartment areas and collected by either 
mixed collection or separate collection.  

d. Implementation Period 

The implementation period of the project is shown in the following table by each pilot 
alternative. 

Method of sorting Mixed Collection Separate Collection 

Manual sorting (1) 6 days (Jul 29 to Aug 5, 2010) (2) 4 days (May 17 to Jun 28, 
2011) 
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Conveyor sorting (3) 7 days (Apr 20 to Apr 29, 2011) (4) 5 days (May 24 to Jul 5, 2011) 

E.4.2 Preparatory Activities 

a. Construction of the Facility 

In order to implement the pilot project, the JET constructed a sorting facility at NEDS in 
2010. The facility consisted of two lines: one for manual sorting with concrete floor and the 
other for semi-mechanical sorting with a conveyor installed inside the building. In addition, 
there is a storage area for types of sorted waste beside the facility in the yard. 

 

Figure E-33: Layout of the Sorting Facility 

The treatment process is shown in the flowchart below. 
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Figure E-34: Recyclable Flow at Sorting Facility 

The photos of the sorting facility are shown below: 
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Figure E-35: Photos of the Sorting Facility 

b. Training of Workers 

As it was expected that waste pickers working inside the landfill site would be employed at 
sorting facility of NERC, the JET decided to involve them in implementation of sorting 
experiment as a preparation. 

Therefore, it was needed to train the waste pickers to work under a rule during a certain 
period of time at designate place. For the purpose, weekly meetings for waste pickers were 
organized 11 times at NEDS throughout the pilot project starting from 22 Apr 2010. 

At the meetings, information about the pilot project, implementation procedures, structure of 
the sorting facility, work rules and safety instructions were introduced to the waste pickers.  
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Figure E-36: Waste Pickers’ Meeting 

The contents of each meeting were shown in the table below: 

Table E-19: Contents of Waste Pickers’ Meetings 

 Date Contents 

!st April, 22  Summary of Pilot Project 

 Schedule of Pilot Project 

 Registration of WP 

2nd April, 29  Registration and ID card 

 Works at the sorting yard 

3rd May, 6  Partial charge of works at the sorting yard 

 Allocation of incomes 

4th May, 13  Position of group member to each work 

 Allocation of incomes 

 Questionnaires of current amount of collected recyclables 

5th June, 3  Distribution of questionnaire about the current amount of 
collected recyclables 

 Installation of Notice board for WPs 

 Lecture (secure sanitary landfill, case of China)  

6th June, 8  Introduction of sorting facility and report on completion of 
construction 

 Checking the progress on colleting answers of questionnaire  

7th June, 15  Reporting of the results of questionnaire by CMPUA 
(Mr.Iderchuluun) 

8th June, 22  Visiting tour of the sorting facility 

9th July,1  Discussion about the mix waste manual separation pilot project. 

10th July, 6  Discussion about the mix waste manual separation pilot project

11th July, 27  Discussion about the mix waste manual separation pilot project, 
final confirmation and getting consensus of the working rule.  

E.4.3 Results of Experiments on Waste Sorting 

The experiment on waste sorting was conducted in 4 scenarios: mixed waste-manual sorting, 
mixed waste-conveyor sorting, separated waste-manual sorting and separated waste-conveyor 
sorting.  
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The results obtained from each scenario are as follows. 

a. Cost and Efficiency 

a.1 Mixed Waste 

a.1.1 Amounts of Sorted Recyclables 

Table E-20: Amounts of Sorted Recyclables and Residues 

Unit: kg Hand-sorting Conveyor-sorting 

PET bottle 68 kg 2.6%  78 kg 2.7%  

Colored Plastic Container 125 kg 4.9%  137 kg 4.7%  

Glass Bottle 582 kg 22.6%  607 kg 20.7%  

Iron 71 kg 2.8%  221 kg 7.5%  

Paper 232 kg 9.0%  240 kg 8.2%  

Bone 149 kg 5.8%  424 kg 14.4%  

Plastic bags 35 kg 1.4%  21 kg 0.7%  

Metal 30 kg 1.2%  27 kg 0.9%  

Cardboard 1,283 kg 49.8%  1,181 kg 40.2%  

Valuables Total 2,576 kg 100.0% 9.5% 2,935 kg 100.0% 10.7%

Others for RPF Material 790 kg  2.9% 1,590 kg  5.8%

Recyclables Total 3,365 kg  12.4% 4,525 kg  16.6%

Residue 23,675 kg  87.6% 24,139 kg  83.4%

Amount of Waste 27,040 kg  100.0% 28,664 kg  100.0%

The shares of valuables and RPF materials sorted during the experiments differed between 
manual and conveyor sorting. For manual sorting, the shares of valuables and RPF materials 
were 9.5% and 2.9% respectively while those for conveyor-sorting were 10.7% and 5.8%.  

As the share of recyclables accounts for 12.4% for manual sorting and 16.6% for conveyor 
sorting, it can be considered that more recyclables are sorted with conveyor-sorting than 
manual sorting. 

a.1.2 Labor Input 

Table E-21: Indicators of Labour 

 Manual sorting Conveyor sorting 

Number of Workers (Total) 75 persons 97 persons

Number of Workers (Daily AVG) 15.0 persons 19.4 persons 

Working time/Pick/ (total) 6:37 hours 6:37 hours

Working time/Clean & Weigh/ (total) 3:06 hours 2:22 hours

Working time/Others possible/ (Daily AVG) 0:12 hours 0:27 hours

 

Working time/Pick/  per ton of waste 0:14:41 hours 0:19:42 hours

Working time/Clean & Weigh/ per ton of waste 0:06:53 hours 0:07:07 hours

Total 0:19:18 hours 0:26:49 hours

The daily average of allocated workers is 15 persons for manual sorting and 19.4 persons for 
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conveyor sorting. During the conveyor sorting, each worker should be allocated for a fixed 
role while it was not necessary to allocate workers to fixed roles during the manual sorting; 
and thus, the number of workers for conveyor sorting became more than that of the manual.  

At the same time, conveyor sorting required much time than manual sorting since all types of 
incoming wastes except cardboard had to be checked through on the conveyor (26:49 
min/ton). As for the hand-sorting, it did not require such a long time since it required only 
picking time (19:18 min/ton). 

a.1.3 Operation Hours of Heavy Equipment 

Table E-22: Operation Hours of Heavy Equipment 

 Manual sorting Conveyor sorting 

Dump Truck 

Trip times of Dump trucks 11 units 11 units

Amount of Residue per trip (Average) 2,152 kg 1,553 kg

Required Trips per ton of residue 0.42 times  0.64 times

Average time per trip 0:08:05 hr -

Backhoe Loader 

Operation hours of Backhoe loader for Leveling 0:41:00 hr

Operation hours of Backhoe loader for Loading 2:51:00 hr

Total 3:32:00 hr 0:54:00 hr

Operation hours of BL for Leveling per ton of waste 0:01:31 hr 0:02:41 hr

Operation hours of BL for Loading per ton of Residue 0:07:13 hr  

Note: The above table shows working hours of dump truck. In conveyor-sorting, the same figures as hand-sorting 
were used to calculate actual cost in order to make the conditions same in the cost required for the residues per 
unit.  

The dump track discharging collected residue in the landfilll site carried 2,152kgs/trip of 
residues in average. Therefore, the number of trip necessary for one ton of residue can be 
considered as 0.42 times. Moreover, in the case of conveyer-sorting, it was 1,553kgs/trip, 
which is extremely little compared with the hand-sorting. The reason is that there were many 
trips discharging residue without emptying it. In addition, the common figures obtained in the 
hand-sorting were used to calculate actual cost because it was necessary to use the same 
number of trip necessary for one ton of residue for each scenario. 

As for BL, the working hours of hand sorting was longer than that of conveyor sorting.One of 
the reasons can be that the BL is not necessary for conveyor sorting as the residue directly 
flows into dump truck from the belt conveyor, while hand sorting requires BL to load 
residues into the dump truck.  

a.1.4 Cost Calculation Table 

Using the above-mentioned basic data, the costs for both hand sorting and conveyor sorting 
under mixed collection were calculated. The following table shows the cost calculation 
method and its assumptions.  

Table E-23: Cost Calculation Table（Hand sorting with mixed collection） 
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Input values
Num of Wps on
survey

15

Conditions contents value unit note No. Formula
Number of Waste Pickers at 1line 15 persons (1)
Working hours a day 7:00:00 hours/day (2)
Operation hours per unit/Actual Operation/ 0:21:34 hours/ton of waste (3)
Operation hours per unit/Others/ 0:12:24 hours/day (4)
Amount of waste to be dealt 18.90 tons/ day (5) = [ (2) - (6) ] / (3)
Amount of Valuables 1.80 tons/ day (6) = (5) * 9.5%
Amount of RPF materials 0.55 tons/ day (7) = (5) * 2.9%
Amount of Residue 16.55 tons/ day (8) = (5) * 87.6%
Average of weight of waste per Compactor truck 2.25 tons/truck (9)
Acceptable Number of Compactor trucks a day 8.39 trucks/ day (10) = (7) / (9)

Expenditure
Wage of workers Waste Pickers Wage of WP per hour 800 tg/hour/person (11)

Wage of WP per day 5,600 tg/day/person (12) = (11) * (2)
Supervisor Salary of SV 10,000 tg/day (13)

Heavy machinariesBackhoe LoaderUnit of Rental fee for Backhoe loader 35,000 tg/engine hour including driver (14)
Unit of Fuel cost of BL 15,000 tg/engine hour (15)
Operation hours for Leveling per unit 0:01:31 engine hours/ton of waste (16)
Operation hours for Loading per unit 0:07:13 engine hours/ton of Residue (17)
Operation hours per day 2:28:13 engine hours/day (18) = (16)*(5) + (17)*(8)
Total of Rental fee 86,461 tg/day (19) = (18) * (14)
Total of Fuel cost 37,055 tg/day (20) = (18) * (15)

Dump truck Rental fee for Dump truck 10,000 tg/trip including driver (21)
Fuel cost of DT 15,000 tg/engine hour (22)
Operation hour per trip 0:08:05 hours/ trip (23)
Capasity for one trip 2.15 ton/ trip (24)
Number of trips 7.7 Trip/day (25) = (8) / (24)
Total of Rental fee 76,906 tg/day (26) = (21) * (25)
Total of Fuel cost 15,556 tg/day (27) = (22) * (23) * (25)

Income
Selling Valuables Valuables Selling Price per ton 5,224 tg/ ton (28)

(without RPF) Selling Price per day 98,767 tg/ day (29) = (28) * (6)
RPF Selling Price per ton 5,000 tg/ ton (30)

Selling Price per day 2,760 tg/ day (31) = (30) * (7)
Reduction of Landfill Amount Cost for landfill 2,080 tg/ton (32)

Amount of Recyclables to be separated out 4,893 tons/day (33) = (32) * (6) * (7)

Value obtained from survey Calculated autmatically Flexible figure to be input  

Table E-24: Cost Calculation Table（Conveyor sorting with mixed collection） 

Input values
Num of Wps on
survey

19.4

Conditions contents value unit note No. Formula
Number of Waste Pickers at 1line 20 persons (1)
Working hours a day 7:00:00 hours/day (2)
Operation hours per unit/Actual Operation/ 0:26:49 hours/ton of waste (3)
Operation hours per unit/Others/ 0:27:24 hours/day (4)
Amount of waste to be dealt 15.10 tons/ day (5) = [ (2) - (6) ] / (3)
Amount of Valuables 1.62 tons/ day (6) = (5) * 10.7%
Amount of RPF materials 0.88 tons/ day (7) = (5) * 5.8%
Amount of Residue 12.60 tons/ day (8) = (5) * 83.4%
Average of weight of waste per Compactor truck 3.41 tons/truck (9)
Acceptable Number of Compactor trucks a day 4.42 trucks/ day (10) = (7) / (9)

Expenditure
Wage of workers Waste Pickers Wage of WP per hour 800 tg/hour/person (11)

Wage of WP per day 5,600 tg/day/person (12) = (11) * (2)
Supervisor Salary of SV 10,000 tg/day (13)

Heavy machinariesBackhoe LoaderUnit of Rental fee for Backhoe loader 35,000 tg/engine hour including driver (14)
Unit of Fuel cost of BL 15,000 tg/engine hour (15)
Operation hours per unit 0:02:41 engine hours/ton of waste (16)
Operation hours per day 0:40:26 engine hours/day (17) = (16) * (5)
Total of Rental fee 23,589 tg/day (18) = (17) * (14)
Total of Fuel cost 10,110 tg/day (19) = (17) * (15)

Dump truck Rental fee for Dump truck 10,000 tg/trip including driver (20)
Fuel cost of DT 15,000 tg/engine hour (21)
Operation hour per trip 0:08:05 hours/ trip (22)
Capasity for one trip 2.38 ton/ trip (23)
Number of trips 5.3 Trip/day (24) = (5) / (23)
Total of Rental fee 52,832 tg/day (25) = (20) * (24)
Total of Fuel cost 10,686 tg/day (26) = (21) * (22) * (24)

Utility Electricity Bill of Electricity per unit 80 tg/KW (27)
Usage of Electricity 0.71 KW/ ton of waste (28)
Total Cost of Electricity 856 tg day (29) = (5) * (27) * (28)

Income
Selling Valuables Valuables Selling Price per ton 5,669 tg/ ton (30)

(without RPF) Selling Price per day 85,581 tg/ day (31) = (30) * (6)
RPF Selling Price per ton 5,000 tg/ ton (32)

Selling Price per day 4,392 tg/ day (33) = (32) * (7)
Reduction of Landfill Amount Cost for landfill 2,080 tg/ton (34)

Total cost for certain amount of Landfill 5,201 tg/day (35) = (34) * (6) * (7)

Value obtained from survey Calculated autmatically Flexible figure to be input  

The unit price calculated based on the two above-mentioned cost calculation tables is shown 
in the following table respectively. 

Table E-25: Unit price for Cost Calculation 

 Price Unit Reference 

Wage of Waste Pickers 
800

(5,600)
Tg/person/hour 
(Tg/person/day;7hours) 

Result of Waste Picker 
Meeting and this Pilot 
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Project 

Salary of Supervisor 10,000 Tg/day Interview for CMPUA 

Rental Fee for Backhoe 
loader 

3,5000 Tg/engine hour Interview for CMPUA 

Fuel cost for BL 15,000 Tg/engine hour Interview for CMPUA 

Rental Fee for Dump 
Trcuk 

10,000 Tg/Trip Interview for CMPUA 

Fuel cost for DT 15,000 Tg/engine hour Interview for CMPUA 

Selling Price of RPF 
Material 

5,000 Tg/ton JICA, Development Survey 

Cost for Landfilll 2,080 Tg/ton Interview for CMPUA 

Since there was a difference in percentage (weight) of valuables included in the incoming 
waste per unit to the landfilll between conveyer sorting and hand sorting, the selling price per 
ton of  valuables was calculated based on each result. However, the same selling unit price 
of each valuable is used in calculation. The unit price is shown in the following table. 

Table E-26: Valuable Puachasing Price  

Price per Unit (MNT/kg)  

PET bottle 380.0 

Colored Plastic Container 150.0 

Glass Bottle 40.6 

Iron 50.0 

Paper 80.0 

Bone 20.0 

Plastic bags 200.0 

Metal 630.0 

Cardboard 17.0 

a.1.5 Cost and Income Sheet 

Based on the above results, the Cost and Income Sheet of each way of sorting operation was 
made as shown below.  

Table E-27: Cost and Income sheet（Hand sorting with mixed waste） 
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At 1 line, One day Contents Unit
Conditions

Number of WPs 15 persons
Operation hours 7:00:00 hours
Amount of wastes 18.9 tons
Amount of valuables 1.80 tons
Amount of RPF materia 0.55 tons
Amount of Residue 16.55 tons

Cost
Labor Wage of WPs 84,000 MNT

Salary of Super Visor 10,000 MNT
Machine Backhoe Loader 123,515 MNT

Dump truck 92,462 MNT
Electricity MNT
Reduction of Landfill amount -4,893 MNT
Cost Total 305,083 MNT

Income
Valuables General valuables 98,767 MNT

RPF materials 2,760 MNT
Income Total 101,527 MNT

Daily Running Cost 203,557 MNT

Running Cost per ton of Waste 10,768 MNT/ton 8.5 USD/ton

1USD= 1,260 MNT  
In the sorting yard, if the hand sorting of mixed waste is to be conducted for one day under 
above conditions, the running cost will be 203,557 MNT/day. Converting it to per ton of 
incoming waste, it turns out to be 10,768MNT/ton. 
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Table E-28: Cost and Income sheet（Conveyor sorting with mixed waste） 

At 1 line, One day Contents Unit
Conditions

Number of WPs 20 persons
Operation hours 7:00:00 hours
Amount of wastes 15.1 tons
Amount of valuables 1.62 tons
Amount of RPF materia 0.88 tons
Amount of Residue 12.60 tons

Cost
Labor Wage of WPs 112,000 MNT

Salary of Super Visor 10,000 MNT
Machine Backhoe Loader 33,699 MNT

Dump truck 63,518 MNT
Electricity 856 MNT
Reduction of Landfill amount -5,201 MNT
Cost Total 214,872 MNT

Income
Valuables General valuables 85,581 MNT

RPF materials 4,392 MNT
Income Total 89,973 MNT

Daily Running Cost 124,899 MNT

Running Cost per ton of Waste 8,274 MNT/ton 6.6 USD/ton

1USD= 1,260 MNT  
In the sorting yard, if the conveyor sorting of mixed waste is to be conducted for one day 
under above conditions, the running cost will be 24,899 MNT/day. Converting it to per ton of 
incoming waste, it turns out to be 8,274MNT/ton. This is cheaper than that of hand sorting, 
but still not so cheap. 

a.2 Separated Waste 

a.2.1 Basic Data of the Results (Recyclables & Amount of Waste) 

Table E-29: Basic Data of the Results (Recyclables & Amount of Waste, by different 
sorting method) 

Unit: kg Hand-sorting Conveyor-sorting 

PET bottle 5.4 kg 0.5%  8.2 kg 0.7%  

Colored Plastic Container 19.0 kg 1.8%  19.5 kg 1.8%  

Glass Bottle 16.7 kg 1.6%  15.2 kg 1.4%  

Iron 3.8 kg 0.4%  8.9 kg 0.8%  

Paper 141.6 kg 13.4%  226.6 kg 20.7%  

Bone 0.0 kg 0.0%  0.0 kg 0.0%  

Plastic bags 2.4 kg 0.2%  8.5 kg 0.8%  

Metal 5.2 kg 0.5%  7.5 kg 0.7%  

Cardboard 863.0 kg 81.6%  802.0 kg 73.1%  

Valuables Total 1,057.1 kg 100.0% 52.0% 1,096.4 kg 100.0% 47.5%
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RPF plastic 286.6 kg  284.7 kg   

RPF paper 259.4 kg  415.6 kg   

RPF Total 546.0 kg  26.9% 700.3 kg  30.4%

Recyclables Total 1,603.1 kg  78.9% 1,796.7 kg  77.9%

Residue 428.2 kg  21.1% 509.8 kg  22.1%

Amount of Waste 2,031.3 kg  100.0% 2,306.5 kg  100.0%

Table E-30: Basic Data of the Results (Recyclables & Amount of Waste in total) 

Unit: kg Total 

PET bottle 13.6 kg 0.6%  

Colored Plastic Container 38.5 kg 1.8%  

Glass Bottle 31.9 kg 1.5%  

Iron 12.7 kg 0.6%  

Paper 368.2 kg 17.1%  

Bone 0.0 kg 0.0%  

Plastic bags 10.9 kg 0.5%  

Metal 12.7 kg 0.6%  

Cardboard 1,665.0 kg 77.3%  

Valuables Total 2,153.5 kg 100.0% 49.6%

RPF plastic 571.3 kg  

RPF paper 675.0 kg  

RPF Total 1,246.3 kg  28.7%

Recyclables Total 3,399.8 kg  78.4%

Residue 938.0 kg  21.6%

Amount of Waste 4,337.8 kg  100.0%

Amount of valuables was about the half (49.6%) in weight of waste collected under separate 
collection system. However, its breakdown shows 77.3% for cardboard and 17.1% for paper. 
Therefore, it can be said that valuables such as PET bottle, the glass bottles, and the 
aluminum cans are extracted at each process of discharge, storage, and collection and cannot 
be found so much in the sorting yard.  

Then, RPF materials account for 28.7% of total amount of waste. The results show that the 
amount of recyclables account for 78.4% of total amount of waste (21.6% for residue). It can 
be said that the experiment on the separate collection was successfully done (Refer to the 
section of separate collection for more details). 

a.2.2 Cost and Income Sheet 

Based on the above results, the Cost and Income Sheet of each way of sorting operation was 
made as shown below. The basic data other than the weight ratio of valuables, RPF materials, 
and residue (working hours and heavy equipment operation hours required for per ton of 
waste) were assumed the same as those of mixed collection. 

Same as the mixed collection, even though there are some differences between hand sorting 
and manual sorting in the ratio of valuables (in weight) included in per ton of incoming waste, 
there were not so much residues and leftover valuables and RPF materials in both way of 
sorting systems. Therefore, in the separate collection system, the same weight ratio of 
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valuables, RPF materials, and residue included in the incoming waste to sorting yard is used 
for the hand sorting and vonveyor sorting. However, the same selling unit price of each 
valuable is used for all 4 types of scenarios. The list of unit price has already been reported in 
the previous mixed collection.  

Moreover, in the following cost and income sheet, it is assumed that about 15 - 20 tons of 
separately collected waste are to be transported to the sorting yard.  

In this case, if 1 ton of recyclables per day is assumed to be collected from 1 khoroo in 
separate collection system in rough estimate, it is necessary to collect that amount of 15 
khoroos every day. The following assumptions should be considered to works out only after 
these conditions are achieved. 

Table E-31: Cost and Income Sheet（Hand sorting with separate collection） 

At 1 line, One day Contents Unit
Conditions

Number of WPs 15 persons
Operation hours 7:00:00 hours
Amount of wastes 18.9 tons
Amount of valuables 9.38 tons
Amount of RPF materia 5.43 tons
Amount of Residue 4.09 tons

Cost
Labor Wage of WPs 84,000 MNT

Salary of Super Visor 10,000 MNT
Machine Backhoe Loader 48,493 MNT

Dump truck 22,836 MNT
Electricity MNT
Reduction of Landfill amount -30,789 MNT
Cost Total 134,539 MNT

Income
Valuables General valuables 351,884 MNT

RPF materials 27,128 MNT
Income Total 379,013 MNT

Daily Running Cost -244,473 MNT

Running Cost per ton of Waste -12,932 MNT/ton -10.3 USD/ton

1USD= 1,260 MNT  
※１ Cost for separate collection is excluded. 

In the sorting yard, if the hand sorting of separated waste is to be conducted for one day under 
above conditions, the running cost will be 244,473 MNT/day in surplus. Converting it to per 
ton of incoming waste, it turns out to be 12,932MNT/ton in surplus. 
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Table E-32: Cost and Income Sheet（Conveyor sorting with separate collection） 

At 1 line, One day Contents Unit
Conditions

Number of WPs 20 persons
Operation hours 7:00:00 hours
Amount of wastes 15.1 tons
Amount of valuables 7.49 tons
Amount of RPF materia 4.33 tons
Amount of Residue 3.26 tons

Cost
Labor Wage of WPs 112,000 MNT

Salary of Super Visor 10,000 MNT
Machine Backhoe Loader 33,699 MNT

Dump truck 16,462 MNT
Electricity 856 MNT
Reduction of Landfill amount -24,585 MNT
Cost Total 148,432 MNT

Income
Valuables General valuables 280,979 MNT

RPF materials 21,662 MNT
Income Total 302,641 MNT

Daily Running Cost -154,209 MNT

Running Cost per ton of Waste -10,216 MNT/ton -8.1 USD/ton

1USD= 1,260 MNT  
※１ Cost for separate collection is excluded. 

In the sorting yard, if the conveyor sorting of separated waste is to be conducted for one day 
under above conditions, the running cost will be 154,209 MNT/day in surplus. Converting it 
to per ton of incoming waste, it turns out to be 10,216MNT/ton in surplus. 

a.3 General Comparison 

a.3.1 General Comparison in Weight Ratio 

As a whole, there were clear differences in recyclables weight ratio including RPF materials 
among those incoming waste between mixed collection and separate collection system.  

Recyclables amount collected after sorting account for 10 % or more in mixed collection, 
while that of separate collection accounts for 80% or less. 

The ratio of RPF materials show 2.9%, 5.8%, 26.9%, and 30.4% from the left in the above 
table so it is considered to be more suitable to apply separate collecton than mixed collection 
and conveyer sorting than hand sorting to collect RPF materials. Therefore, it is concluded 
that the best options among all is separate collection with conveyer sorting to collects RPF 
materials. 

However, in terms of collection of valuables, only cardboard and paper can be collected in 
the separate collection though various kinds of valuables can be collected in the mixed 
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collection. Therefore, the separate collection is controlled by the market price considerably 
(Actually the cardboard is not purchased at all in some season). 

Table E-33: General Comparison of Recyclables & Weight Ratio of Waste 

Unit: kg Mixed collection  Separate collection 

 Hand sorting Conveyor sorting Hand sorting Conveyor sorting

PET bottle 2.6%  2.7%  0.5%  0.7%  

Colored Plastic Container 4.9%  4.7%  1.8%  1.8%  

Glass Bottle 22.6%  20.7%  1.6%  1.4%  

Iron 2.8%  7.5%  0.4%  0.8%  

Paper 9.0%  8.2%  13.4%  20.7%  

Bone 5.8%  14.4%  0.0%  0.0%  

Plastic bags 1.4%  0.7%  0.2%  0.8%  

Metal 1.2%  0.9%  0.5%  0.7%  

Cardboard 49.8%  40.2%  81.6%  73.1%  

Valuables Total 100.0% 9.5% 100.0% 10.7% 100.0% 52.0% 100.0% 47.5%

RPF Total  2.9%  5.8%  26.9%  30.4%

Recyclables Total  12.4%  16.6%  78.9%  77.9%

Residue  87.6%  83.4%  21.1%  22.1%

Amount of Waste  100.0%  100.0%
%%

 100.0%  100.0%

 
a.3.2 General Comparison of Cost and Income 

Integrating the above data results and calculation method, each cost was compared as shown 
below. The separate collection was calculated adding the cost of separate collection. Refer to 
the separate collection separately for more details. 

Comparing the cost of all 4 kinds of scenarios, the cost for sorting one ton of waste is 
10,768MNT/ton for hand sorting with mixted collection, 8,274MNT/ton for conveyor sorting 
with mixed collection, 3,318MNT/ton for hand sorting with separate collection, and 
6,034MNT/ton for conveyer sorting with separate collection. Then, the cost for recycling 
recyclables (including reuse) is 86,524MNT/ton for hand sorting with mixted collection, 
49,953MNT/ton for conveyor sorting with mixed collection, 4,238MNT/ton for hand sorting 
with separate collection, and 7,707MNT/ton for conveyer sorting with separate collection. 

Collecting RPF materials, the cost for collecting one ton of RPF materials is 
373,780MNT/ton for hand sorting with mixted collection, 147,188MNT/ton for conveyor 
sorting with mixed collection, 16,561MNT/ton for hand sorting with separate collection, 
26,026MNT/ton for conveyer sorting with separate collection. The results show that the hand 
sorting with separate collection is the most economical way for collecting RPF materials and 
valuables. 

However, as mentioned previously, cost calculation work out only when this amount of 
recyclables is assumed to be collected in separate colleciton. 
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Table E-34: Cost and Iincome Sheet（General Comparison） 

1US$= 1260 MNT

A Conditions
Number of Waste Pickers nos 15 20 15 20
Operation Hours hrs 7:00 7:00 7:00 7:00
Incoming Wastes ton 18.90 100.0% 15.10 100.0% 18.90 100.0% 15.10 100.0%
Amount of Valuables ton 1.80 9.5% 1.62 10.7% 9.38 49.6% 7.49 49.6%
Amout of RPF material ton 0.55 2.9% 0.88 5.8% 5.43 28.7% 4.33 28.7%
Amount of Residue ton 16.55 87.6% 12.60 83.4% 4.09 21.6% 3.26 21.6%

B Sorting Cost
1 Sorting  Cost

Labour Cost MNT 84,000 112,000 84,000 112,000
Supervisor MNT 10,000 10,000 10,000 10,000
Backhoe Loader MNT 123,515 33,699 48,493 33,699
Dump Truck MNT 92,462 63,518 22,836 16,462
Electricity MNT 0 856 0 856
Reduction of Landfill Cost MNT -4,893 -5,201 -30,789 -24,585

Total 305,083 214,872 134,539 148,432

2 Income from Valuables
Valuables MNT 98,767 85,581 351,884 280,979
RPF material MNT 2,760 4,392 27,128 21,662

Total 101,527 89,973 379,013 302,641

3 Net Cost for Sorting Operation MNT 203,557 124,899 -244,473 -154,209

Unit cost per ton of incoming waste MNT/t 10,768 8,274 -12,932 -10,216
(US$/t) 8.5 6.6 -10.3 -8.1

C Additional Cost for Separate CollectionMNT/t 16,250 16,250

D
Unit Cost for sorting operation
considering separate collection cost

MNT/t 10,768 8,274 3,318 6,034

(US$/t) 8.5 6.6 2.6 4.8

E Unit cost per ton of Recyclables MNT/t 86,524 49,953 4,238 7,707
(US$/t) 68.7 39.6 3.4 6.1

F Unit cost per ton of RPF material MNT/t 373,780 147,188 16,561 26,026
(US$/t) 296.7 116.8 9.2 16.7

Basis of the Separate Collection Rate
As of 2011 Jul, Collection company is collecting around 4 ton of mix waste at around 65,000Tg/trip. Therefore, Unit Cost for
Mix Collection is around 16,250 Tg/ton
As for separate collection, discharge amount of separated wastes from certain area are less than those mixed collection,
collection truck should travel long distance for collecting same amount of wastes.
Based on the separate collection Pilot Project, Compactor Truck can collect around 1 ton of separated waste in half day, So, 2
ton of separated waste can be collected by Compactor Truck in a day.
Therefore, 65,000MNT/trip ÷2 ton = 32,500MNT/ton is calculated as the unit cost for separate collection.
As a result, 32,500-16,250tg/ton = 16,250 tg/ton is the additional unit cost for separate collection.

Description Unit
Mix Collection

Hand-Sorting Conveyor-Sorting Hand-Sorting Conveyor-Sorting
Separate Collection

 
※１ Calculating F“Unit cost per ton of RPF material”, B-2 Income from RPF material is not included for 
calculation. 

b. Cooperation with Waste Pickers 

Cooperation of waste pickers and CMPUA is indispensable to manage disposal site 
efficiently in sanitary way as well as conduct this pilot project for verification of sorting 
system and sorting activity at sorting site which is expected to be done in future depending on 
results of pilot projects. In that sense, waste pickers play important roll to fulfill indicators of 
output 6 above-mentioned. Therefore our project holds weekly waste picker meeting, in 
which attendants is group leaders of current 13 groups of waste pickers, as frequent as 
possible in independent action of CMPUA aiming to build communication with them. In fact, 
persons that mainly participated as workers in this survey are these group leaders. Here it is 
mentioned about cooperation of waste pickers observed throughout this survey. 

b.1 From view-point of work of waste pickers 
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b.1.1 Safety and Sanitary Condition 

Currently, waste pickers that make their activities in NEDS are picking valuables at such 
place as bulldozers make landfilll. From the viewpoint of safety, it is very dangerous place 
because of heavy traffic of heavy machineries and, naturally, it is not sanitary because all 
wastes in UB city are being carried into there. System on our hand-sorting yard used in this 
survey is safer than it of picking at landfilll site. Because there are little cases that heavy 
machineries are operated nearby waste pickers and are not large number of them, since it is 
systematically conducted at particularly zoned area. Besides, it can be said that working 
environment at sorting yard is sanitary. Because they are not unnecessarily exposed to much 
amount of waste since waste of collection vehicles that contains much amount of valuables is 
only allowed to unload to hand-sorting yard. Generally, sorting method in this PP has the 
above-mentioned safety and sanitary conditions. The following shows its characteristics and 
evaluations of each soring method. 

Table E-35: Evaluation of Safety and Sanitary Conditons 

  Remarks Evaluation

 Landfilll site 
picking 

It is considerably low for the WPs in terms of Safety and 
Sanitation as mentioned above. Moreover, it is not preferable as 
it is troublesome for operation of heavy equipment for 
landfillling, 

[Safety] 

Poor 

[Sanitation]

Poor 

Hand sorting Safety and Sanitary conditions are much better than picking at 
the landfill site. However, it can be said that it is generally low 
among four types of methods in this PP. 

[Safety] 

Good 

[Sanitation]

Good 

M
ix

ed
 c

ol
le

ct
io

n 

Conveyor 
Sorting 

Sanitary condition is much better than hand sorting in the 
outdoor, because the conveyor is used. In terms of safety, it 
might be safety working inside of the building because WPs 
hardly happens to be in the same place with heavy equipment 
operating in the outdoor. However, it is necessary to note that 
the accident such as rolling in conveyor would occur. 

[Safety] 

Very Good 

[Sanitation]

Very Good 

Hand sorting Safety conditions in the separate collection are almost the same 
as the mixed collection but it is safer than mixed collection in 
the sense that WPs has less chance to get injury by the broken 
glass etc. because waste to be treated hardly contains waste 
such as kitchen waste and others but only ecyclables compared 
with the mixed collection waste. Moreover, sanitary conditions 
of separate collection are much better than that of mixed 
collection as same as above reasons.  

[Safety] 

Very Good 

[Sanitation]

Excellent 

S
ep

ar
at

e 
co

ll
ec

ti
on

 

Conveyor 
Sorting 

Sanitary conditions are the highest because WPs work in the 
indoor with conveyor and deal with separated waste. Moreover, 
similarly to the conveyor sorting with mixed collection, it is the 
safest among all four types of sorting methods in general. 

[Safety] 

Excellent 

[Sanitation]

Excellent 

※ In order of Excellent to Poor, Excellent > Very Good > Good > Fair > Poor 
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Mixed Collection/Hand Sorting 

 

Mixed Collection/Conveyor Sorting 
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Separate Collection/Hand Sorting 

Separate Collection/Conveyor Sorting 

 
b.1.2 Working condition 

On working condition, most difference between picking at landfilll site and sorting at sorting 
yard is that the former, individuals gather only their favored valuables (in other words, the 
easiest valuable to make much money) at the time and hours they favor for their own profit, 
while the latter, they have to conduct sorting valuables dividing their roles according to 
certain rules for and in a team. It is systematic as starting work at certain time under CMPUA 
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officer’s management, playing certain roll, picking certain types of valuables, respectively. 
Therefore, although it was heard that there are possibility of uncooperative situation of waste 
pickers toward works such as cleaning and putting away tools which does not create directly 
profit before starting this survey, once started, they were well working in cooperation with 
each other in a team sharing respective roles under instruction of CMPUA.  

Furthermore, in the conveyor sorting in which more rules and responsibilities of roles are 
required than hand sorting, WPs worked in collaboration under the supervision of the 
CMPUA supervisor. The conveyer sorting is divided roughly into the heavy loading role to 
move waste with shovel at the entrance and the exit of the conveyer and the rols to pick up 
valuables assigned respectively for each worker inside of the building. In addition, team work 
is requested more for conveyor sorting than hand sorting, as there is designated roles and 
responsibilities for each WPs such as who collects which valuable (especially 4 or 5 people 
are allocated for collection of RPF materials). They successfully accomplished the 
experiment in collaboration one another though more or less some trouble occurred. 

We can judge that it is possible that waste pickers work on certain condition according to 
rules in cooperation with each other as long as in this survey. However, though detail is 
mentioned below, we have to consider in case of different system about income since the 
factor that ensured their daily wage of certain price in this survey could lead to a kind of 
successful result. 

Although, in case of picking at landfilll site, there is no data to be quantitatively compared 
with this survey result too, it can be qualitatively considered that working at sorting yard is 
more efficient per person than picking at landfilll site. As for the reason, waste pickers have 
to have a lot of time to consume for moving one spot to others since a large number of 
collection vehicles dump their waste at landfilll site in wide range. Moreover, they have to 
find few valuables from waste dumped by collection vehicles from ger area or construction 
site that contains few recyclables. On the other hand, waste pickers can clearly sort valuables 
with not much seeking, at the certain area without moving widely at the sorting yard, since it 
allows only waste of compactor from apartment area which contain many valuables to be 
dumped at area zoned for sorting. Therefore working at sorting yard is more efficient than 
picking at landfilll site. 

b.1.3 Behavior to work 

The problem of behavior for picking up RPF materials has been particularly observed 
throughout the survey from the viewpoint of behavior to work of WPs. As mentioned above, 
RPF materials were sorted out in the survey on trial although it is not valuable in current UB 
city. In other words, they could not pick up RPF materials in beginning period, since they had 
no custom to pick them and did not understand what RPF materials are. They had very low 
motivation to pick it up was obviously turned out. Because RPF materials are not able to be 
exchanged for money despite the fact that there are a lot of amount of RPF materials 
supposed to be picked, which account for large portion in whole recyclables in its volume and 
quantity, since they are mainly composed of plastic bags. Therefore, when only RPF 
materials were remaining for picking and other valuables were finished out to pick in the 
survey field, it was observed that some people stopped their work on their own decision 
without any permission of the supervisor and took rest shitting on the floor. It can be thought 
that it is related to that they have little mind that workers follow instruction of payer such as 
that it is seen in general society in Japan.  
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However, this problem would be solved once they would get experienced it. Actually, 
amount of recyclables sorted increased as well as understainding on RPF materials by WPs 
became deeper according to progress of survey from second or third day and from mixed 
collecion to separate collection. Finally, though we adopted evenly the stable wage system 
not the commission system in the survey since we took RPF materials which are not valuable 
as target. The challenge, which have to be considered that how arrange and weigh the Cost 
and Income Sheet between picking work and profits sharing system, is still remaining, when 
UB city authority independently run this recycling system by themselves in near future until 
RPF materials will be really valuable in the market. 

b.2 Income of WPs 

Here, it was considered about income of waste pickers. A questionnaire survey which was 
conducted for waste pickers before has resulted that their average hours of work on summer 
season is 10.5 hours/day, and its average income is 7,629 tg/ day (727 tg/ hour). Generally 
based on the result, our project decided the price of wage of 5,000 tg/ day in the survey 
expecting 5-6 hours of work per day on agreement with waste pickers at WPs meeting. 
However, although they worked for 4 hours which meet waste of 5 trucks at first day, they 
worked in little bit low concentration and expressed opinion that 5,000tg is not enough for 
wage of this working hours. Accordingly, from next day we set up 2-3 trucks as target in 
order to obtain correct survey data of 2-3 trucks per day other than in correct data of 5 trucks. 
Consequently, they concentrated to work well and we have reached the conclusion that 
appropriate price of wage is 5,000tg per day for work of 2hours and half. Then, in the 
following conveyor sorting and separate collection, almost the same conditions have been 
applied.  

However we have to consider that the survey was especial case since it is limited to the 
period of time. On a waste picker meeting after ending the survey, nearly half of them had 
mentioned that they would accept 5,000tg of wage per day for about 5 hours, if they got 
stably permanent job. On the other hand, another half of them mentioned that 7,000tg is 
appropriate for price of wage for 5hours day. 

E.4.4 Findings 

 Comparing hand sorting and conveyor sorting, hand sorting requires less number of 
workers and hours hangs than conveyer sorting even though more recyclables (valuables 
and RPF materials) can be collected in the conveyor sorting  

 As for the weight ratio of collected recyclables, in the mixed collection, about 10% of 
valuable and 4 % of RPF materials were found in the incoming waste to the sorting yard, 
while about 50% of valuables and 28 % of RPF materials were found in the separate 
collection. 

 In the mixed collection, the composition ratio of valuables in collected recyclables is 20% 
for glass bottle, 10% or less for paper, 50% or less for cardboard, and 10% for bone, and 
all types of materials are found to some degree but in the separate collection, it is 20% or 
less for paper and 80% or less for cardboard. 

 Out of those collected RPF materials, 46% is plastic and 54% is paper by plastic. 

 It can be concluded that hand sorting with separate collection is the most economical 
(16,561 MNT/ton; 9.2USD/ton) to collect RPF materials. However, it can only said under 
the assumption that certain amount of waste is collected in the separated collection. 

 Work environment of waste pickers at the sorting yard is safer and more sanitary than 
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working in landfilll site as before. Among all, conveyor sorting with separate collection 
turned out to be most safety and sanitary, followed by hand sorting with separate 
collection. 

 Waste pickers can work obeying the rules and regulation under certain condition in 
cooperation with other workers. However, in case of short period of employment such as 1 
week, it has been observed that they tend to severely think the price of wage comparing to 
working hours and sometimes does not obey instruction of supervisor and manager. 

As for the income of waste pickers, 5,000tg per day for 3 hours is available in case of short 
time employment. If they would be employed steadily for long period, it is possible that for 
them to accept the offer of 5-7 hours of work a day with above condition. 
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