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d.1 1

Entrance Collection System

2 7

3

9

Khoroo Government

( )

Khoroo Governor, 

d.2 2

4

Table 4-1: 

Recyclable Waste PET

Non-recyclable Waste 

e.

e.1 Entrance Collection System 
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e.2

Khoroo 

Government

e.3

e.4

Entrance Collection System 3

Entrance Collection System 1

4.2.8 P/P 7

a.

Waste Picker WP

WP Open Dump

Open Dump

WP 9

UCDS 300 WP

UCDS NEDS

NEDS WP

WP Sorting Yard

WP WP

RDF Refuse 

Derived Fuel:

WP

WP

Phase 2 WP

WP

WP

b.

WP Phase 3 WP

300 WP 10
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1

2006 25 Nuuts

WP WP,

Nuuts 3 3

b.1 ID

WP

National ID Card

WP

Nuuts ID Card UCDS

Worker Status

220 WP ID

b.2

WP

WP

Nuuts WP

b.3 WP

WP WP

WP

b.4

UCDS

Nuuts

WP

WP

NEDS



5. ���������	
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5

5.1

5.1.1

M/P 2010

2005 5 10 St/C

F/S

 5-1: 

1.  1.1. Planned area

1.2. Unplanned area: 

1.3.

1.4.

2. 2.1.

2.2.

3. 3.1.

3.2. RDF

3.3.

5.1.2

Annex Report

a.

Planned area

1 2

b.

M/P

Cross-subsidy

TUK

Khoroo Kheseg Khoroo

Khoroo Kheseg
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c.

M/P

3Rs

RDF

RDF

M/P 1 2010

15%

d.

e.

 5-2: 

Non-recyclable:  2
Recyclable: 1(15 8m3)

3

 (6 ton) 2

Non-recyclable: 2
Recyclable: 115 8

m3) 
3

(15 8
m3) *1

 (6 ton) 

 (6 ton) 

*1: 

f.

 5-3: 

583.0ton/ 29.7ton/
306.1ton/ 28.6ton/

(15 m3)  23
(8 m3)    7

 (6 ton)        113
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g.

2020

 5-4: 

Unit: 1 Million MNT 

 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Collection

Investment 0 3804 0 342 210 228 0 534 342 3658 228 673 534

O&M   3689 3763 3871 3958 4042 4214 4325 4489 4473 4523 4639

Sub total 0 3804 3689 4105 4081 4186 4042 4748 4667 8147 4701 5196 5173

Central Workshop 

Design & SV 13 8   

Investment 0 311   

O&M   86 44 44 86 44 44 86 44 44 86 44

Sub Total 13 319 86 44 44 86 44 44 86 44 44 86 44

Total 13 4123 3775 4149 4125 4272 4086 4792 4753 8191 4745 5282 5217

5.1.3

a.

2009 1 M/P 2020

NEDS RDF

 5-5: NEDS

Description 

Year
NEDS
(Total) 

(ton/day) 
MSW
(ton/day)

RDF facility 
Residue 
(ton/day)

Construction 
waste 

(ton/day) 

Non-HIW 
(ton/day) 

GWMI
(ton/day) 

2009 555.0  373.8 0.0 92.1 72.4 16.7
2010 592.2  392.0 4.7 103.4 76.4 15.7
2011 614.7  403.7 5.2 109.1 80.6 16.1
2012 638.9  416.6 5.6 115.1 85.1 16.5
2013 664.1  430.0 6.1 121.5 89.7 16.8
2014 691.0  444.5 6.7 128.0 94.6 17.2
2015 698.7  427.0 19.2 135.1 99.8 17.6
2016 725.3  438.5 21.0 142.6 105.3 17.9
2017 754.6  452.1 22.8 150.4 111.1 18.2
2018 785.2  466.0 24.7 158.7 117.2 18.6
2019 817.6  481.1 26.5 167.4 123.7 18.9
2020 815.5  439.0 50.1 176.6 130.5 19.3

note : 

b.

2010
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 5-6: 

V1 V2 V3 V 
Weight of 

Discharged
Waste

Volume of 
Waste
Just

Dumped

Cover
Soil

Volume of 
Waste by 

stable
state

Total 
Volume

Accumulated
Volume

Year

Wd
V1=

Wd / 0.4 
V2=

V1 x 0.08
V3=

Wd / 1.2 
V=

V2+V3

Required
Capacity 

ton/year m
3
/year m

3
/year m

3
/year m

3
/year m

3
 m

3

2009 202,575 506,438 40,515 168,813 209,328 209,328  

2010 216,153 540,383 43,231 180,128 223,359 432,687  

2011 224,366 560,915 44,873 186,972 231,845 664,532  

2012 233,199 582,998 46,640 194,333 240,973 905,505  

2013 242,397 605,993 48,479 201,998 250,477 1,155,982 3,151,000 

2014 252,215 630,538 50,443 210,179 260,622 1,416,604  

2015 255,026 637,565 51,005 212,522 263,527 1,680,131  

2016 264,735 661,838 52,947 220,613 273,560 1,953,691  

2017 275,429 688,573 55,086 229,524 284,610 2,238,301  

2018 286,598 716,495 57,320 238,832 296,152 2,534,453  

2019 298,424 746,060 59,685 248,687 308,372 2,842,825  

2020 297,658 744,145 59,532 248,048 307,580 3,150,405  

c.

40m 1 10m 2 5m

7

 5-7: 

Items Description 

Land Area and 
Proposed Land Use 

Total Area  : 24.6 ha

Landfill Volume Phase Capacity Disposal Period

 Phase 1 84,981m
3
 2009-2009

 Phase 2 164,298 m
3
 2009-2010

 Phase 3 294,865 m
3
 2010-2011

 Phase 4 433,090 m
3
 2011-2013

 Phase 5 603,840 m
3
 2013-2015

 Phase 6 805,650 m
3
 2015-2018

 Phase 7 789,660m
3
 2018-2020

 Total 3,176,384m
3
 2009-2020

d. 1

1 12

    1.0 km 

 700m 

600m 

1    10m 

800m
3
/

Warm Garage Waste Picker

1
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 5-1: NEDS 1

e.

 5-8: 

1 Bulldozer 21 ton 3 

2 Wheel loader 1.2m
3
 1 

3 Water Tank truck 6,000 liter 1 

4 Dump truck 11 ton 2 

5 Pickup truck 4WD 1 

6 Excavator 0.7m
3
 1 

Warm Garage

f.

CMPUA Disposal Site Operation and Management Section
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 5-9: 

Position Required Number

Section chief 1 person 

Engineer 2 persons

Clerk (include Weighbridge staff) 5 persons

Supervisor 3 persons

Operator 8 persons

Mechanic 1 person 

Worker 2 persons

Total 22 persons

g.

1

 5-10: 1
Unit: 1 Million MNT 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Design and SV 209 138     

Investment 0 4798   289   

O&M   501 517 530 463 589 463 469 565 463 610 463

Total 209 4936 501 517 530 463 589 463 469 854 463 610 463

5.1.4

a.

RDF

RDF

 5-11: NERC RDF

/
% RDF

2010  - 2014  15 20 11 

1 2015  - 2019  40 90 45 

2 2020  - 70 170 82 

 5-12: NERC RDF

/
( )

RDF /
( )

 RDF

2010 15 12.7 1.9 10.8 6.1 4.7 

2011 15 14.0 2.1 11.9 6.7 5.2 

2012 15 15.2 2.3 12.9 7.3 5.6 

2013 15 16.6 2.5 14.1 8.0 6.1 

2014 15 18.0 2.7 15.3 8.7 6.6 

2015 40 51.8 7.8 44.0 24.9 19.1 

2016 40 56.9 8.6 48.3 27.3 21.0 

2017 40 61.6 9.2 52.4 29.6 22.8 

2018 40 66.6 10.0 56.6 32.0 24.6 

2019 

1

40 71.7 10.8 60.9 34.4 26.5 

2020 2  70 135.4 20.3 115.1 65.0 50.1 
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b.

1

 5-13: Outline of Sorting Yard and RDF Plant 

Items Description 

Sorting Yard 

 Method Hand-sorting yard 

 Sorting Yard 3 yards with concrete paved floor of 250 m2 and 
surrounded by fence  

 Processing Capacity 20 tons / day 

 Operation 8 hours / day for weekdays 

RDF Plant 

 Type Compressing type RDF production 

 Treatment line One line for RDF production 

 Treatment Capacity 11 tons / day (2.2 tons / hour) 

 Operation 300 days / year 

 5 hours / day by one shift 

1

 5-2: NERC 1

c.

RDF

 5-14: RDF

Equipment Specification Quantity Unit 

 Common section 

1 Dump truck 4 ton 1 nos 

2 Wheel loader 1.0 m
3
 1 nos 

d.

RDF CMPUA Disposal Site Operation and 
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Management Section

 5-15: RDF

Unit Position Required Number 

Section chief 1 

Clerk 2 

Accountant 1 
ADMINISTRATION 

sub-total 4 

OPERATION  

RDF equipment section Supervisor 1 

Equipment operator 2 
For Operation 

Worker 8 

Operator 2 
Transport section 

Worker 2 

 sub-total 15 

Total 19 

e.

1 RDF

 5-16: 1
Unit: 1 Million MNT 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Investment 0 588   3245 76  1580 

O&M 0 0 191 191 191 191 196 431 431 431 431 441 862

Total 0 588 191 191 191 191 3441 431 431 507 431 2021 862

5.2

5.2.1

a.

a.1 Planned area

Planned area

Unplanned area

15m3 8m3 10m3 1

1.8 10 x 0.2 x 0.9 3.4

6.08 15 x 0.45 x 0.9 1.8 3.24 8 x 0.45 x 0.9

CMPUA/MUB
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MUB Duureg/Khoroo Governments

a.2 Unplanned area: 

Planned area 100%

Unplanned area 50%

Planned area

Planned area

Planned area

12%

a.3 Planned area

2010 Planned area

2010 15% 2020 70%

Phase 3

C/P Khoroo

Tools MUB

a.4

1995 3

100

10
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b. NEDS

UCDS

JV Know-how

c. NERC

RDF

RDF

JV

Know how

RDF RDF

MUB/Nuuts Know-how

5.2.2

 5-17: 

1.

2.  Waste Picker

3.

a.

a.1



75

1.)

Planned area Non-recyclable 2

Recyclable 1 3 Unplanned area

2

2.) Planned area

Planned area

Unplanned area 100%

3.)

Planned area Unplanned area

Planned Unplanned area

4.)

a.2

Planned area

a.3 Waste Picker

2009

NEDS

Waste Picker

Waste Picker

Recyclable waste

UCDS Waste Picker

MUB/CMPUA 

a.4

NEDS Waste Picker

b.

b.1

Unplanned area: 
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Unplanned area

RDF

b.2

2005 1 2

Unplanned area Unplanned 

area

b.3

b.4

1 6.2%

7

b.5

NEDS

Waste Picker

Waste Picker User

RDF

                                                     
7 Beede, D.N. and Bloom, D.E. 1995, The Economics of Municipal Solid Waste, The World Bank 
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5.2.3

a.

 5-18: 

1.

2.

 Waste Picker

3.

Waste Picker

RDF

b. EIA

2005 6 20 IEE

MUB IEE EIA

MUB Agrar EIA

Agrar 8 4 17 8 9

1 8

8 15 9 15 9 15

2 2005 10 19 10

Agrar

2006 1 11

NEDS NERC

2006 2 6
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3 2006 5 10 NEDS NERC

3 NEDS NERC

5.2.4

a.

MUB 7 Duureg

Duureg Governments MUB

MUB

MUB

b.

 5-19: 

Project
Implementation 
Body 

 CMPUA/MUB 

 Seven Duureg Governments 

NERC

  CMPUA/MUB 

 CMPUA/MUB 

   

NEDS

  CMPUA/MUB 

 CMPUA/MUB 

   

Project Period 2008 2020 13

Project Income 

2010 2015

8

Duureg Statistical Handbook "Ulaanbaatar-XX 
century"

NERC

 Sorting Yard

 NERC RDF
12,000MNT/ton 10,000MNT/ton
NERC

NEDS

2010 375Million MNT, 2015 306Million 

                                                     
8 Statistical Handbook "Ulaanbaatar-XX century

Unplanned Area
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MNT, 2020 160Million MNT

Duureg

2004
2006 9 2080MNT/ton

Unit Million MNT

 2010 2015 2020 

 375 306 160 

 153 153 153 

RDF  22 91 237 

 550 550 550 

Investment Cost 

2010
2008 2009

 2008 2009 Maintenance Workshop, NERC, NEDS

 2009

O/M cost 
2010 2020

Depreciation 

20

(RDF) 15

Wheel Shovel, Bulldozer, Excavator 12 10

Compactor, Dump truck 8 10

Price 2005

c.

3

F/S-1: 100%

NEDS

NERC 2010

RDF 2015 2020

2008 2009

Grant

F/S-2:

F/S-3:

RDF

Grant

2006 9

Feasible FIRR
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F/S-1

FIRR 0.9 Feasible

 5-20: Required Fee Collection Rate on F/S-1 

 Current 2010 2015-2020 

Apartment Area 86% 90% 97% 

Ger Area Effective Collection Rate 17% 45% 80% 

 Overall Collection Rate 12% 30% 53% 

Effective fee collection rate: fee collection rate among the households excluding poor family who can not afford to pay. 

F/S-2

2010 97% FIRR

60% FIRR 0.2%

2010

Feasible 

 5-21: Required Fee Collection Rate on F/S-2 

 Current 2010 2015-2020 

Apartment Area 86% 97% 97% 

Ger Area Effective Collection Rate 17% 97% 97% 

 Overall Collection Rate 12% 64.5% 65% 

F/S-3 NERC

F/S-1 FIRR 0.2%

d.

Duureg

Duureg

 5-22: Collection Cost 

Unit Cost per Ton*2 Cost per Household per Month*1 

Planned Unplanned Planned Unplanned 
MNT/ton MNT/ton MNT/month/household MNT/month/household 

Bayangol 11602 17773 440 1452 
Bayanzurkh 12129 28576 460 2334 
Songinokhairkhan 11744 14364 446 1173 
Sukhbaatar 14269 16302 541 1331 
Chingeltei 16374 16709 621 1365 
Khan-Uul 12982 17512 492 1430 
Nalaikh 14071 21047 534 1719 

Average 12894 18315 489 1496 

(Note) *1: Waste Generation rate in 2010 is used for calculation, 4.5 person per house hold is applied. 

*2: Unit cost does not include depreciation cost of compactor truck. 
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 5-23: Recycling and Final Disposal Cost 

Unit Cost per Ton Cost per Household per Month 

Planned Unplanned MNT/ton 
MNT/month/household MNT/month/household

Recycling Cost 1,150 44 0

Final Disposal Cost 2,039 77 167

610 MNT 

 1,663 MNT 

100%

M/P

Duureg

100%

e. MUB

MUB

100

2006 9 3

F/S-1

 5-24: 

Waste Collection Fee 

Apartment Ger 

Necessary Annual Amount of Subsidy 

(2010) 

1 2,000 MNT 2,500 MNT 0.37 billion MNT 

2 2,000 MNT 1,250 MNT 0.84 billion MNT 

3 2,000 MNT 0 MNT 1.31 billion MNT 

5.2.5

a.

RDF

NERC Sorting Yard RDF

NERC

with project without project
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 5-25: 

 NERC  NEDS

  12  (2009-2020)  

 5-26: NERC

Project Implementation 
Body 

NERC CMPUA/MUB

Project Period 2009 2020 12

Project Benefit 

 NERC Sorting Yard
WP

 RDF 2
2

24,000MNT/ton

 Sorting Yard RDF
2010 2020

Project Cost 

9

O&M

 Sorting Yard O&M

 RDF O&M

Price 2005

b. RDF

RDF

up to 2014 2015 to 2019 2020 onwards 

15 % 45 % 70 % 

15%

RDF 48%

RDF

37%

NERC RDF

 5-27: NERC RDF
ton/year 

 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

RDF 2,210 2,450 2,670 2,900 3,160 9,070 9,970 10,790 11,680 12,560 23,710

Valuables 690 770 840 910 980 2,830 3,120 3,360 3,630 3,930 7,420

Paper 80 90 120 140 150 430 490 560 610 710 1,270

Textile 200 220 230 230 220 590 550 540 520 500 820

                                                     
9 Shadow prices were not used for costs due to insufficient availability of data, thus financial costs are used in this 

economic analysis. 
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Plastic 70 70 70 90 120 390 480 540 600 740 1,500

Metal 340 390 420 450 490 1,420 1,600 1,720 1,900 1,980 3,830

Residue 1,720 1,880 2,050 2,230 2,430 6,990 7,670 8,320 9,000 9,670 18,290

c.

RDF

RDF RDF

3,000kcal/kg 10US$/ton
10

.

RDF 6,000 Kcal/kg 20 US$/ton=24,000 MNT/ton

 5-28: 

Valuables Unit Price 

Paper 25,000 MNT/ton 

Textile 20,000 MNT/ton 

PET bottle 400,000 MNT/ton 

Other Plastic 150,000 MNT/ton 

Aluminium 900,000 MNT/ton 

Other Metal 60,000 MNT/ton 

Source : Recycle Market Survey conducted in 2005 by JICA study team 

d.

RDF

 5-29: RDF

Unit : 1,000MNT 

Year RDF Paper Textile Plastic Metal Total 

2010 53,040 2,000 4,000 14,000 77,520 150,560

2011 58,800 2,250 4,400 14,000 88,920 168,370

2012 64,080 3,000 4,600 14,000 95,760 181,440

2013 69,600 3,500 4,600 18,000 102,600 198,300

2014 75,840 3,750 4,400 24,000 111,720 219,710

2015 217,680 10,750 11,800 78,000 323,760 641,990

2016 239,280 12,250 11,000 96,000 364,800 723,330

2017 258,960 14,000 10,800 108,000 392,160 783,920

2018 280,320 15,250 10,400 120,000 433,200 859,170

2019 301,440 17,750 10,000 148,000 451,440 928,630

2020 569,040 31,750 16,400 300,000 873,240 1,790,430

EIRR 11.4%

                                                     
10
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 5-30: 

Unit : 1000MNT 

Revenues
Year 

RDF Paper Textile Plastic Metal Total 
Costs Net Income 

2009 0 0 0 0 0 0 588,000 -588,000

2010 53,040 2,000 4,000 14,000 77,520 150,560 190,944 -40,384

2011 58,800 2,250 4,400 14,000 88,920 168,370 190,944 -22,574

2012 64,080 3,000 4,600 14,000 95,760 181,440 190,944 -9,504

2013 69,600 3,500 4,600 18,000 102,600 198,300 190,944 7,356 

2014 75,840 3,750 4,400 24,000 111,720 219,710 3,440,640 -3,220,930

2015 217,680 10,750 11,800 78,000 323,760 641,990 215,424 426,566 

2016 239,280 12,250 11,000 96,000 364,800 723,330 215,424 507,906 

2017 258,960 14,000 10,800 108,000 392,160 783,920 291,024 492,896 

2018 280,320 15,250 10,400 120,000 433,200 859,170 215,424 643,746 

2019 301,440 17,750 10,000 148,000 451,440 928,630 220,320 708,310 

2020 569,040 31,750 16,400 300,000 873,240 1,790,430 -2,716,774 4,507,204



6. �����
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6

6.1

6.1.1

a.

WACS POS

2006 MSW 566 ton/ 264 ton/

15.1

7.7% 20ton/ 54.2% 307ton/

6

M/P 2020 756 ton/

598 ton/ 1.64 24.7 2020

2006 46% 2020 18%

178 ton/ 16 ton/ 3.5

2020 15

114.2 286 m
3

b.

Open Dumping

b.1

100%

TUK

15

1. Cross-subsidy

2006 11 2007 1 1

2.
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7 TUK

3.

4.

5. 2020 106

MNT

b.2

4 9

UCDS

16

F/S

EIA 2006 2 EIA

F/S

UCDS

3 M/P 2020

EIA

EIA

b.3 3Rs

3Rs

Final User

M/P “ 2020

” 2020

7 58% Recyclable Waste Non-recyclable

waste 2

RDF

RDF 2

RDF 5,000kcal/kg  2,500
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3,500kcal/kg RDF 2-4%

644-855

EU

Waste Picker

M/P 3Rs

1.

NERC

2. NEDS NERC NEDS

3. NERC RDF

4. 1 2010

RDF

2015

c.

4

M/P

c.1

2004.7

c.2

CMPUA: City Maintenance and Public Utilities 

Agency CMPUA

Warm Garage

2006 30

CMPUA M/P

CMPUA C/P

5

CMPUA
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CMPUA

TUK 2007 3 TUK

TUK

CMPUA

MUB/CMPUD

6.1.2

a.

2006 Infectious and hazardous 

medical wastes General medical waste 1.6 ton/

584 ton/ 15.2 ton/ 5,548 ton/ M/P 2020

2.2ton/ 803ton/ 20.8ton/ 7,592ton/

1.

2.

MUB/CMPUA

MOH

CMPUA

b.

2006 Non-hazardous Industrial Waste

67.8 ton/ 24,747 ton/ M/P 2020

143.3ton/ 52,305ton/

18

2 Hazardous Industrial Waste



89

1.

2.

3.

4.

5.

MUB/CMPUA

MOE

CSIA

CMPUA

MOE CSIA

c.

2006 60.6 ton/

123 ton/ 33,500 ton/ M/P 2020

128 ton/ 260 ton/ 70,810 ton/

MOCUD
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6.2

a.

1

C/P

C/P

b.

UCDS 1 1

NEDS

NEDS

RDF

c.

1.

2. 3Rs RDF

NERC RDF

3. NEDS

NEDS 3 UCDS
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4.

5.

6.
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