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C Activities for disposal site management 

C.1 Landfill operation manual 
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C.2 Manual for calculation of land filled volume at NEDS by handy GPS 

C.2.1 GPS User manual 

a. Key functions 

1. In/Out Zoom keys: Press to zoom the map 
in or out 

2. Quit/Page: Cycle through or quit the pages 

3. Power: (a) to turn on and off (long press), 
(b) to adjust contrast or backlighting (quick 
press and use Rocker key). 

4. Menu/Find: (a) to view Options Menu 
(quick press), (b) to view Find Menu (long 
press) 

5. Rocker: (a) Move through lists, (b) move 
map panning arrow, (c) select and enter 
fields or icons (quick press),  mark 
waypoints (long press) 

 
b. Working with waypoints 

b.1 Marking waypoints 

Two methods can be used when marking waypoints:  

b.1.1 Marking waypoint from Main Menu 

1. Press Quit/Page entering Main Menu. 

2. Select Mark icon using Rocker key. Press Rocker key to enter Mark Waypoint page. 

3. Press OK (If necessary, record a name using Rocker key before pressing OK). 

b.1.2 Marking waypoint using Rocker key 

Press and hold Rocker key on any page to enter Mark Waypoint page. 

b.2 Editing and deleting marked waypoint 

b.2.1 Editing waypoint 

1. Enter Find page form Main Menu (or press and hold Menu/Find button). 

2. Select Waypoints.  

3. Navigate and press Rocker key to select the waypoint to be edited.  

4. Edit information in editable fields using Rocker key and press OK. 

5. Press Quit/Page quitting. 

b.2.2 Deleting waypoint 
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1. Enter waypoints list from Find page. 

2. Select the waypoint to be deleted and press Delete using Rocker key. 

b.3 Searching for marked waypoints 

b.3.1 Searching nearest waypoints 

1. Enter waypoints list from Find page. 

2. Press Menu/Find key to show Options Menu and select Nearest. Select waypoint from 
the list shown. 

b.3.2 Searching by name 

1. From Find page enter the Waypoints list. 

2. Press and release Menu/Find key and select find by Name from the Options Menu. 

3. Input the name of the waypoint and press OK. 

4. Select the waypoint from the list. 

c. Working with tracks 

c.1 Activating track log and creating tracks 

1. From Main Menu, select Tracks icon. 

2. Activate the checkbox “On” using Rocker key in order to activate track log. 

3. Press Quit/Page quitting or cycling through pages. 

4. Hold the GPS unit and change location. The GPS unit will track the route 
automatically. 

c.2 Saving tracks 

1. From Main Menu, select Tracks icon. 

2. From the window appeared, select save using Rocker key. 

c.3 Deleting tracks 

1. From Main Menu, select Tracks icon. 

2. From the Saved Tracks field in the page, select the track to be deleted and press 
Rocket key. 

3. Select Delete and press Rocket key. 

c.4 Items to consider when saving multiple tracks at a time 

Each track should be saved at the end of the route in order not to combine the data with those of other 
tracks. 

d. Transferring data from GPS to PC 

In order to transfer GPS data, the software “MapSource” should have been installed in the PC in 
advance. Initiate “MapSource” and connect GPS to the PC using the USB cable. From “MapSource”, 
enter Transfer menu and select Receive from Device. Check the type of data to transfer and press 
Receive button.  

In order to view the data in Google Earth, select View on Google Earth from the View menu of 
“MapSource”. 
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C.2.2 Manual for calculation of landfill volume at NEDS 

a. Objective 

This manual is to identify the estimated land filled volume using handy GPS. The GPS shows figures 
are just indicated figures only, there are some tolerances (errors), and it would normally 3-10m in 
location wise and 5-10m in high wise. 

The calculated figures are indicative figures only. If the correct figures are required the survey shall be 
conducted. 

b. Required equipment and tools 

Required equipment and tools are shown as below. 

 Handy GPS  

 Microsoft Excel 

 Map source 

 Computer 

 Printer 

 Internet connection 

 Google map application 

c. Output 

There are two outputs. 

 Land filled volume 

 Land filled area 
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c.1.1 Land filled volume 

A B C D E F G H I J
24 24
23 23
22 0 0 0 22
21 0 0 0 0 0 21
20 0 0 0 0 0 20
19 0 0 0 0 0 19
18 0 0 0 0 0 0 18
17 0 0 0 0 0 0 0 0 17
16 0 0 0 0 0 0 0 0 16
15 0 0 0 0 0 0 0 0 15
14 0 0 0 0 0 0 0 0 14
13 0 0 0 0 0 0 0 0 13
12 0 0 0 0 0 0 0 0 12
11 0 0 0 0 0 0 0 0 11
10 0 0 0 0 0 0 0 0 0 10
9 0 0 0 0 0 0 0 0 0 9
8 0 0 0 0 11 5 0 0 0 8
7 0 0 0 6 17 6 0 0 0 7
6 0 0 5 9 13 5 0 0 0 6
5 0 -8 4 12 0 -4 0 0 0 5
4 4 6 9 -4 0 0 0 0 4
3 0 10 16 9 0 0 0 3
2 2
1 1

A B C D E F G H I J

Difference 0 -4 25 52 46 12 0 0 0 0
Total

Difference
Total Filling

Volume
327,500 m3

Calculated level difference

131

 
 
c.1.2 Land filled area 
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d. Method 

d.1 Calculation for Land filled volume 

Land filled volume calculation shall be adopts grid method. The method is using following formula; 

Volume = (Current ground level – Original ground level) x area (50m x 50m) 

d.1.1 Original ground level 

 Fix of Grid 

At first the grid interval shall be fixed. The calculated volume would be indicated figures therefore 
grid shall be fixed 50m by 50m. In case more corrected figures required, grid distance shall be 
shortened. The grid shall be covered whole landfill area. The fixed grid is shown as below. 
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d.1.2 Finding out original ground level on each grid 

Overlapping original ground contour map of NEDS and Grid map, finding out original ground level 
and key in the excel file. 

A B C D E F G H I J
24 24
23 23
22 1,442 1,442 1,444 22
21 1,438 1,436 1,438 1,436 1,444 21
20 1,437 1,432 1,432 1,435 1,441 20
19 1,437 1,432 1,429 1,434 1,439 19
18 1,437 1,432 1,425 1,430 1,436 1,443 18
17 1,444 1,437 1,430 1,423 1,427 1,433 1,440 1,445 17
16 1,444 1,436 1,429 1,423 1,424 1,430 1,436 1,442 16
15 1,445 1,436 1,429 1,422 1,421 1,426 1,433 1,440 15
14 1,446 1,436 1,428 1,420 1,418 1,426 1,431 1,439 14
13 1,444 1,436 1,427 1,419 1,416 1,423 1,429 1,437 13
12 1,441 1,435 1,426 1,418 1,413 1,421 1,429 1,436 12
11 1,436 1,430 1,423 1,415 1,411 1,419 1,427 1,435 11
10 1,434 1,432 1,426 1,420 1,412 1,411 1,419 1,427 1,436 10
9 1,428 1,426 1,422 1,416 1,409 1,411 1,421 1,429 1,437 9
8 1,423 1,421 1,421 1,413 1,406 1,412 1,421 1,429 1,437 8
7 1,417 1,414 1,413 1,409 1,399 1,413 1,421 1,428 1,434 7
6 1,415 1,408 1,409 1,403 1,400 1,411 1,419 1,427 1,432 6
5 1,411 1,408 1,398 1,396 1,410 1,416 1,422 1,431 1,436 5
4 1,394 1,394 1,395 1,408 1,418 1,421 1,435 1,440 4
3 1,397 1,392 1,394 1,403 1,417 1,426 1,435 3
2 2
1 1

A B C D E F G H I J

Original Ground Level of NEDS

 
d.1.3 Measurement of current ground level 

 Setting up Grid 

(a) Turn on the switch of GPS 

(b) Select main menu 

(c) Go to Mark menu 

(d) Key in Grid number (example “A1”) and Location (example “633590, 5314152”). And 

press “OK” to save data. 

(e) Continue to save all of the grid data 

 Setting up GPS 

(a) Go out from NEDS site office and then turn on the switch of GPS.  

(b) Wait for while until GPS accuracy become 3 or 4m. 

(c) Take current level at entrance of NEDS site office entrance which showing on GPS 

(d) Compare (current ground level -1m) and actual level (1,384m) 
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(e) The difference the above shall be take recorded 

 Taking current ground level 

(a) Go to “Main Menu” 

(b) Select “Find” 

(c) Select “Waypoints” 

(d) Key in Grid number (example “A1”) 

(e) Press “Go To” 

(f) Select “Off Road” 

(g) Follow instruction by the GPS 

(h) When reach to the Grid point, go to “Main Menu” and select “Mark” to save current 

ground level. 

(i) Go back to “Main Menu” and repeat (b) to (g) until end of recording 

d.1.4 Calculate land filled volume 

To calculate land filled volume, key in the taken recorded to excel sheet. 

Date:

A B C D E F G H I J
24 24
23 23
22 1,442 1,442 1,444 22
21 1,438 1,436 1,438 1,436 1,444 21
20 1,437 1,432 1,432 1,435 1,441 20
19 1,437 1,432 1,429 1,434 1,439 19
18 1,437 1,432 1,425 1,430 1,436 1,443 18
17 1,444 1,437 1,430 1,423 1,427 1,433 1,440 1,445 17
16 1,444 1,436 1,429 1,423 1,424 1,430 1,436 1,442 16
15 1,445 1,436 1,429 1,422 1,421 1,426 1,433 1,440 15
14 1,446 1,436 1,428 1,420 1,418 1,426 1,431 1,439 14
13 1,444 1,436 1,427 1,419 1,416 1,423 1,429 1,437 13
12 1,441 1,435 1,426 1,418 1,413 1,421 1,429 1,436 12
11 1,436 1,430 1,423 1,415 1,411 1,419 1,427 1,435 11
10 1,434 1,432 1,426 1,420 1,412 1,411 1,419 1,427 1,436 10
9 1,428 1,426 1,422 1,416 1,409 1,411 1,421 1,429 1,437 9
8 1,423 1,421 1,421 1,413 1,417 1,417 1,421 1,429 1,437 8
7 1,417 1,414 1,413 1,415 1,416 1,419 1,421 1,428 1,434 7
6 1,415 1,408 1,414 1,412 1,413 1,416 1,419 1,427 1,432 6
5 1,411 1,400 1,402 1,408 1,410 1,412 1,422 1,431 1,436 5
4 1,398 1,400 1,404 1,404 1,418 1,421 1,435 1,440 4
3 1,397 1,402 1,410 1,412 1,417 1,426 1,435 3
2 2
1 1

A B C D E F G H I J

Current Ground Level
2010/5/13

 

Key in the recorded figure, if the key in the figures are different with original ground level, the cell 
will be highlighted. 
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The land filled volume shall be calculated automatically. 

A B C D E F G H I J
24 24
23 23
22 0 0 0 22
21 0 0 0 0 0 21
20 0 0 0 0 0 20
19 0 0 0 0 0 19
18 0 0 0 0 0 0 18
17 0 0 0 0 0 0 0 0 17
16 0 0 0 0 0 0 0 0 16
15 0 0 0 0 0 0 0 0 15
14 0 0 0 0 0 0 0 0 14
13 0 0 0 0 0 0 0 0 13
12 0 0 0 0 0 0 0 0 12
11 0 0 0 0 0 0 0 0 11
10 0 0 0 0 0 0 0 0 0 10
9 0 0 0 0 0 0 0 0 0 9
8 0 0 0 0 11 5 0 0 0 8
7 0 0 0 6 17 6 0 0 0 7
6 0 0 5 9 13 5 0 0 0 6
5 0 -8 4 12 0 -4 0 0 0 5
4 4 6 9 -4 0 0 0 0 4
3 0 10 16 9 0 0 0 3
2 2
1 1

A B C D E F G H I J

Difference 0 -4 25 52 46 12 0 0 0 0
Total

Difference
Total Filling

Volume
327,500 m3

Calculated level difference

131

 

e. Drawing for Land filled area 

e.1 Record two edge line (Top and Bottom) 

Making land filled area drawing, it need top of filled line and bottom of filled line. Using GPS “Track” 
command to record the both of edge line. 

(a) Go to “Main Menu” 

(b) Select “Tracks” 

(c) Select “Off” 

(d) Press “Clear” and “Yes” 

(e) Confirm “0%”, if it still “**%” repeat (b) to (d) 

(f) Go to anywhere of Top of land filled point 

(g) Select “Tracks” 

(h) Select “On” 
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(i) Walk along the edge of top of land filled point (clock or un clockwise whatever) until 

starting point 

(j) Press “Save” 

(k) Key in any name 

(l) Confirm the saved name in saved tracks 

(m) Select “Off” 

(n) Press “Clear” 

(o) Confirm “track log 0%” 

(p) Go to anywhere of Bottom edge of land filled point 

(q) Repeat (g) to (l) 

e.2 Loading track log to computer 

(a) Launch “Map source” program 

(b) Connect GPS to the computer by USB cable 

(c) Select “receiving from device” 

(d) Pop up message will appear and select all of data 

(e) Recorded Track log will appear automatically 

(f) Select “Display” 

(g) Select “display on Google Earth” 

(h) Recorded track log will appear on the Google Earth 

(i) Save the data into Google Earth with some name “recommended with date” 

(j) Press “Print screen” 

(k) Launch “Microsoft word” or “Microsoft Excel” whatever you preferred. 

(l) Press “paste” 

The sample map is shown as below. 



Project for Strengthening the Capacity for SWM in Ulaanbaatar City JICA 
Section C: Activities for disposal site management KOKUSAI KOGYO CO., LTD. 

 

 

C-20

 



Project for Strengthening the Capacity for SWM in Ulaanbaatar City JICA 
Section C: Activities for disposal site management KOKUSAI KOGYO CO., LTD. 

 

 

C-21

 

C.3 Environmental monitoring committee for landfill site 

C.3.1 2010.11.09 
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C.3.2 2011.07.27 
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C.3.3 2012.05.14 
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D Activities for administrative/financial management in swm 

D.1 Operational Guideline for Standard tender form 
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D.2 Document related with Tender 

D.2.1 Preliminary survey 
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