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d.10 Document 10: Workshop (1): Preparation of framework for SWM M/P for each city 
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d.11 Document 11: Workshop (2): Collection system planning for SWM M/P for each city 
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d.12 Document 12: Workshop (3): Final disposal system planning for SWM M/P for each city 
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d.13 Document 13: Workshop (4): Recycling system planning for SWM M/P for each city 
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d.14 Document 14: Workshop (5): Formulation of concept of SWM M/P for each city and an 

action plan (A/P) for formulation of the M/P 
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d.15 Document 15: Presentation of the concept of SWM M/P and the A/P for formulation of the 

M/P by 10 cities 
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d.16 Document 16: Comparison table of candidate sites for future disposal site 

Aspects Candidate A Candidate B Candidate C 

1. Environmental 
Aspects 

      

1.1 Ground water use in 
downstream 

      

1.2 Surface water use in 
downstream 

      

1.3 Existence special 
fauna & flora 

      

1.4 Valuable landscape       

1.5 Landslide area       

1.6 Strong wind       

1.7 Others (specify)       

       

2. Social Aspects       

2.1 Area close to habited 
area 

      

2.2 Area close to cultural 
property 

      

2.3 Area close to public 
facilities 

      

2.4 Other 
administration 

      

2.5 Others (specify)       

       

3. Technical Aspects       

3.1 Site size       

3.2 Current landuse       

3.3 Future landuse       

3.4 Topography       

3.5 Geology       

3.6 Distance to city 
center 

      

3.7 Access road 
condition 

      

3.8 Availability of utility       

3.9 Others (specify)       

       

4. Economic Aspects       

4.1 Site development cost       

4.2 Operation cost       

4.3 Collection & 
transportation cost 

      

4.4 Others (specify)       
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d.17 Document 17: Calculation sheet for population forecast and future waste generation 

Doc 17-1
Calculation Sheet for Population Forecast and Future Waste Generation (1)

A. Population Porecast
A.1 P_GR (Population Growth Rate) Calculation
1. Year of Latest Population Data: A 2008
2. Population of Latest Data: B 15000
3. Year of Older Population Data: C 2003
4. Population of Older Data: D 12000
5. P_GR Caluculation Formula

(Formula) P_GR + 1 = Y^(1/X)
 Y = B/D
 X = A - C

Year Population
2008 15000
2003 12000

P_GR + 1 1.046

6. P_GR (Population Growth Rate) 0.046

A.2 Calculation of Future Population
1. Population in 2011: P11 17149
2. Population in 20xx: Pxx

(Formula) Pxx = P11 * (P_GR + 1)^(20xx - 2011)
3. Apart Area Population Rate: APR 0.60
4. Ger Area Population Rate: GPR 0.40
5. Apartment Area Population in 20xx: Pxx_A

(Formula) Pxx_A = Pxx * APR
6. Ger Area Population in 20xx: Pxx_G

(Formula) Pxx_G = Pxx * GPR
7. Calculation of Future Population

Year Pxx Pxx_A Pxx_G
2011 17149 10289 6860
2012 17932 10759 7173
2013 18750 11250 7500
2014 19606 11763 7842
2015 20501 12300 8200
2016 21436 12862 8574
2017 22415 13449 8966
2018 23438 14063 9375
2019 24507 14704 9803
2020 25626 15375 10250
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Doc 17-2
Calculation Sheet for Population Forecast and Future Waste Generation (2)

B. Waste Amount Calculation
1. Household Waste Generation Amount in Apartment Area  in 20xx: HWAAxx

(Formula 1) HWAAxx = GR_HWAxx * Pxx_A
 GR_HWAxx: Household Waste Generation Rate in Apartment Area in 20xx
(Formula 2) GR_HWAxx = GR_HWA11 * (1 + GR_GR)^(20xx - 2011)
 GR_HWA11: Household Waste Generation Rate in Apartment Area in 2011
 => Apply UBC Data => GR_HWA11 = (297 + 264)/2 = 280g/person/day
 GR_GR: Household Waste Generation Rate Growth per Year
(Formula 3) GR_GRxx = 0.55 * GDPav (= 0.0623) = 0.034265 => Say 0.035
Consequently, Formula 2 simplify as follow:
(Formula 2) GR_HWAxx = 280 * (1 + 0.035)^(20xx - 2011)

2. Household Waste Generation Amount in Ger Area in 20xx: HWGAxx
(Formula 4) HWGAxx = GR_HWGxx * Pxx_G
 GR_HWGxx: Household Waste Generation Rate in Ger Area  in 20xx
Ger Area Waste is divided into two categories of wastes, i.e. Ash and Other Waste
Ash generation rate is not changed, The rate of UBC (788g/person/day) be applied to.
Generation rate of Other waste will increase the same as HWAA..
(Formula 5) GR_HWGxx = GR_HWGa11 + GR_HWGo11 * (1 + GR_GR)^(20xx - 2011)
 GR_HWGa11: Ash Generation Rate in Ger Area in 2011, i.e. 788g/person/day.
 GR_HWGoxx: Other Waste than Ash Generation Rate in Ger Area in 2011
 => Apply UBC Data => GR_HWGo11 = (188 + 234)/2 = 211g/person/day
Consequently, Fomula 5 simplify as follow:
(Formula 5) GR_HWGxx = (788/2) + 211 * (1 + 0.035)^(20xx - 2011)

3. Other Waste Amount in 20xx: OWAxx
Other MSW waste include wastes from business establishments and public area cleaning.
But it exclude wastes from construction, factory and medical institution.
(Formula 6) OWAxx = (HWAAxx + HWGAxx) * 0.157 (Figure from MUB Study)

Year Pxx Pxx_A Pxx_G
HWAAxx
(kg/day)

HWGAxx
(kg/day)

OWAxx
(kg/day)

MSWxx
(ton/day)

2011 17149 10289 6860 2881 4150 1104 8.1
2012 17932 10759 7173 3118 4392 1179 8.7
2013 18750 11250 7500 3374 4650 1260 9.3
2014 19606 11763 7842 3652 4924 1346 9.9
2015 20501 12300 8200 3952 5216 1439 10.6
2016 21436 12862 8574 4277 5527 1539 11.3
2017 22415 13449 8966 4629 5858 1646 12.1
2018 23438 14063 9375 5010 6210 1762 13.0
2019 24507 14704 9803 5422 6586 1885 13.9
2020 25626 15375 10250 5867 6986 2018 14.9



Project for Strengthening the Capacity for SWM in Ulaanbaatar City JICA 
Section A: Activities for Policy Making and Planning KOKUSAI KOGYO CO., LTD. 
 

 

A-119

D
o
c
 1

7
-3

C
al

c
u
la

ti
o
n
 S

h
e
et

 f
o
r 

P
o
pu

la
ti
o
n
 F

o
re

c
as

t 
an

d 
F
u
tu

re
 W

as
te

 G
e
ne

ra
ti
o
n
 (

2
)

C
. 
W

as
te

 S
tr

e
am

1
. 
C

al
c
u
la

ti
o
n
 o

f 
S
e
lf
 D

is
po

sa
l 
&
 I
lle

ga
l 
D

u
m

p
in

g 
W

as
te

: 
S
D

ID
_A

xx
(F

o
rm

u
la

 1
) 
S
D

ID
_A

xx
 =

 (
N

o
n
-
C

a 
*
 H

W
A

A
xx

) 
+
 (
N

o
n
-
C

g 
*
 H

W
G

A
xx

) 
+
 0

.1
5
7
 *

 (
(N

o
n
-C

a 
*
 H

W
A

A
xx

) 
+
 (
N

o
n
-
C

g 
*
 H

W
G

A
xx

))
 N

o
n
-
C

a:
 N

o
n
-c

o
lle

c
ti
o
n
 P

o
pu

la
ti
o
n
 R

at
e
 o

f 
A

p
ar

tm
e
n
t 

A
re

a
 N

o
n
-
C

g:
 N

o
n
-
c
o
lle

c
ti
o
n
 P

o
pu

la
ti
o
n 

R
at

e
 o

f 
G

e
r 

A
re

a
P

u
t 

th
e
 N

o
n
-
C

a 
an

d 
N

o
n
-C

g
N

o
n
-
C

a:
0
.0

5
N

o
n
-
C

g:
0
.5

2.
 C

al
c
u
la

ti
o
n
 o

f 
R

ec
yc

lin
g 

A
m

o
u
n
t:
 R

E
A

xx
(F

o
rm

u
la

 2
) 
R

E
A

xx
 =

 R
R

 *
 M

S
W

xx
R

E
A

xx
: 
R

e
c
yc

lin
g 

A
m

o
u
n
t 

in
 2

0
xx

R
R

: 
R

e
c
yc

lin
g 

R
at

e
; 
A

pp
ly

 t
h
e
 f

ig
u
re

 o
bt

ai
n
e
d 

in
 M

U
B

 s
tu

dy
R

R
: 

0
.0

3
3.

 C
al

c
u
la

ti
o
n
 o

f 
C

o
lle

c
ti
o
n
 a

nd
 F

in
al

 D
is

p
o
sa

l 
A

m
o
u
n
t:
 C

F
D

xx
(F

o
rm

u
la

 3
) 
C

F
D

xx
 =

 M
S
W

xx
 -

 (
S
D

ID
_A

xx
 +

 R
E
A

xx
)

Y
e
ar

P
xx

P
xx

_A
P

xx
_G

H
W

A
A

xx
(k

g/
d
ay

)
H

W
G

A
xx

(k
g/

da
y)

O
W

A
xx

(k
g/

da
y)

M
S
W

xx
(t

o
n
/d

ay
)

S
D

ID
_A

xx
(t

o
n
/
da

y)
R

E
A

xx
(t

o
n
/
da

y)
C

F
D

A
xx

(t
o
n
/
da

y)
2
0
11

1
7
1
4
9

1
0
2
8
9

6
8
6
0

2
8
8
1

4
15

0
1
1
0
4

8
.1

2
.6

0
.2

5
.3

2
0
12

1
7
9
3
2

1
0
7
5
9

7
1
7
3

3
1
1
8

4
39

2
1
1
7
9

8
.7

2
.7

0
.3

5
.7

2
0
13

1
8
7
5
0

1
1
2
5
0

7
5
0
0

3
3
7
4

4
65

0
1
2
6
0

9
.3

2
.9

0
.3

6
.1

2
0
14

1
9
6
0
6

1
1
7
6
3

7
8
4
2

3
6
5
2

4
92

4
1
3
4
6

9
.9

3
.1

0
.3

6
.6

2
0
15

2
0
5
0
1

1
2
3
0
0

8
2
0
0

3
9
5
2

5
21

6
1
4
3
9

1
0
.6

3
.2

0
.3

7
.0

2
0
16

2
1
4
3
6

1
2
8
6
2

8
5
7
4

4
2
7
7

5
52

7
1
5
3
9

1
1
.3

3
.4

0
.3

7
.6

2
0
17

2
2
4
1
5

1
3
4
4
9

8
9
6
6

4
6
2
9

5
85

8
1
6
4
6

1
2
.1

3
.7

0
.4

8
.1

2
0
18

2
3
4
3
8

1
4
0
6
3

9
3
7
5

5
0
1
0

6
21

0
1
7
6
2

1
3
.0

3
.9

0
.4

8
.7

2
0
19

2
4
5
0
7

1
4
7
0
4

9
8
0
3

5
4
2
2

6
58

6
1
8
8
5

1
3
.9

4
.1

0
.4

9
.4

2
0
20

2
5
6
2
6

1
5
3
7
5

1
0
2
5
0

5
8
6
7

6
98

6
2
0
1
8

1
4
.9

4
.4

0
.4

1
0
.0

 



Project for Strengthening the Capacity for SWM in Ulaanbaatar City JICA 
Section A: Activities for Policy Making and Planning KOKUSAI KOGYO CO., LTD. 
 

 

A-120

 
d.18 Document 18-1: Calculation Sheet for Required Landfill Volume 

Doc 18-1
Calculation Sheet for Required Landfill Volume 

Formula
YRLVxx = ((YFDxx/UWWL) *  (1 + CSR))

YRLVxx: Yearly Required Lanfill Volume in 20xx (m3/year)
CFDxx: Collection and Final Disposal Amount in 20xx (ton/day)
YFDxx: Yearly Final Disposal Amount in 20xx (ton/year)
UWWL: Unit Weight of MSW at the Landfill (ton/m3) 1.1
CSR: Cover Soil Rate to Landfilled Waste 0.2
ARLV: Accumulated Required Landfill Volume (m3)

Year
CFDAxx
(ton/day)

YFDxx
(ton/year)

YRLVxx
(m3/year)

ARLV (m3)

2011 5.3 1943.1 2119.7 2119.7
2012 5.7 2083.2 2272.6 4392.3
2013 6.1 2234.0 2437.1 6829.4
2014 6.6 2396.2 2614.1 9443.5
2015 7.0 2570.9 2804.6 12248.0
2016 7.6 2758.8 3009.6 15257.7
2017 8.1 2961.2 3230.3 18488.0
2018 8.7 3179.0 3468.0 21956.0
2019 9.4 3413.6 3723.9 25680.0
2020 10.0 3666.3 3999.6 29679.5  
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d.19 Document 18-2: Calculation Sheet for Disposal Site Volume 

A. Plan drawing

Doc 18-2       Calculation Sheet for Disposal Site Volume
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B. Calculation

B1 Landfill volume calculation

To calculate landfill site volume to match with accumulated required landfill volume (ARLV) 

Step 1: Accumulated required landfill volume (ARLV)

Step 2: Input approximate land area (Width and length)

1 Required landfill volume Vlr= m3

2 Planed bottom length B1= m

3 Planed bottom width L1= m

4 Calculated bottom area A1= m2

Step 5: Input estimated height of landfill site

5 Proposed Height m

6 Calculated top length B2= m

7 Calculated top width L2= m

8 Calculated top area A2= m2

9 Calculated landfill volume Vlc= m3

B2 Soil balance calculation

To calculate soil balance between excavation and embankment filling

Step 10: Input excavate height

10 Proposed excavate height H1= m

11 Calculated embankment height H2= m

12 Proposed excavate soil volume Ves= m3

13 Required embankment soil volum Vev= m3

m3

B= m

L= m

A= m2

Vlc= m3

B1= m

L1= m

B2= m

L2= m

H1= m

H2= m

A2=B2xL2

Vlc=(A1+A2)/2x(H1+H2)

Vlr is biger than Vlc => OK
If Vlr is smaller than Vlc =>
back to step 2

1,500

Ves=(A1+(B1+1.5xH1x2)
x(L1+1.5xH1x2))/2xH1

Required length 82.3

OK

Required width 102.3

5.90

Vev=(5+5+H2x1.5x2)/2xH2
x(B2+5+L2+5)x2

Ves-Vev=0~500 m3 => OK
Ves-Vev>501 m3 => surplus
Ves-Vev<0 m3 => Not enough

30,000

50.0

30.0

Formula

A1=B1xL1

B2=B1+5x2+1.5x(H1+H2)x2

L2=L1+5x2+1.5x(H1+H2)x260.0

5.9

H1+H2= 10.0

80.0

30.0

80.0

OK

4,800

31,500

Required area

4.10

13,951

13,715

50.0

8,419.3

237Surplus

Dimension of landfill site

4.1

31,500

Excavate depth

Embankment height

Receivable volume

Bottom length

Bottom width

Top length

Top width 60.0
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d.20 Document 19: Calculation Sheet for Collection System Planning 

Productivity 

Compactor truck
Description Unit

A Capacity in weight t 10.00 10.00 10.00 6.00 6.00 6.00 6.00
B Capacity in volume m3 15.00 15.00 15.00 8.00 8.00 8.00 8.00
C Half way distance km 0.50 18.80 15.00 7.40 16.60 35.00 15.00
D=C*2 One trip distance km 1.00 37.60 30.00 14.80 33.20 70.00 30.00
E Velocity of vehicle km/h 35.00 35.00 35.00 35.00 35.00 35.00 35.00
F Spesific gravity of waste t/m3 0.20 0.20 0.20 0.20 0.20 0.20 0.20
G Density of waste when hauled t/m3 0.45 0.45 0.45 0.45 0.45 0.45 0.45
H t1:Working hour h 7.50 7.50 7.50 7.50 7.50 7.50 7.50
I t2:Daily service time min 30.00 30.00 30.00 30.00 30.00 30.00 30.00
J t3:Loading time per trip min 120.00 120.00 120.00 64.00 64.00 64.00 64.00
K t4:Unloading time min 5.00 5.00 5.00 5.00 5.00 5.00 5.00
L E: Efficiency of loading capacity - 0.90 0.90 0.90 0.90 0.90 0.90 0.90
M f: Efficiency of working time - 0.90 0.90 0.90 0.90 0.90 0.90 0.90
N Nos of trips per day times 2.98 2.00 2.14 4.01 3.00 2.00 3.14
O Adjusted Nos of trips per day times 3.00 2.00 2.00 4.00 3.00 2.00 3.00
P=BxOxL Waste carried per trip t/trip 6.08 6.08 6.08 3.24 3.24 3.24 3.24
Q=PxO Waste carried per day t/d 18.23 12.15 12.15 12.96 9.72 6.48 9.72

Dump Truck
A Description Unit Skipper
B Capacity in weight t 6.00 6.00 6.00 6.00 6.00
C Capacity in volume m3 10.00 10.00 10.00 10.00 5.50
D=C*2 Half way distance km 0.40 18.50 74.00 10.00 15.00
E One trip distance km 0.80 37.00 148.00 20.00 30.00
F Velocity of vehicle km/h 35.00 35.00 35.00 35.00 35.00
G Spesific gravity of waste t/m3 0.30 0.30 0.30 0.30 0.30
H Density of waste when hauled t/m3 0.30 0.30 0.30 0.30 0.30
I t1:Working hour h 7.50 7.50 7.50 7.50 7.50
J t2:Daily service time min 30.00 30.00 30.00 30.00 30.00
K t3:Loading time per trip min 120.00 120.00 120.00 120.00 5.00
L t4:Unloading time min 5.00 5.00 5.00 5.00 5.00
M E: Efficiency of loading capacity - 0.90 0.90 0.90 0.90 0.90
N f: Efficiency of working time - 0.90 0.90 0.90 0.90 0.90
O Nos of trips per day times 2.99 2.01 1.00 2.37 6.15
P=BxOxL Adjusted Nos of trips per day times 3.00 2.00 1.00 2.00 6.00
Q=PxO Waste carried per trip t/trip 2.70 2.70 2.70 2.70 1.49

Waste carried per day t/d 8.10 5.40 2.70 5.40 8.91

N=( 60 x H - I ) x M / ( D / E x 60 +J + K )

Dump truck

Compactor 15 m3 Compactor 8 m3

 

Equipment cost 

Exchange rate
1$ 1300 Tg

Basic price Basic price Life year Salvaged value Depriciation Depriciation
Maintenance

cost rate
Mantenance

cost
Mantenance

cost
USD Tg years Tg Tg/year Tg/day % Tg/year Tg/day

Compactor truck 15m3, 10to 95,000 123,500,000 8 12,350,000 13,893,750 38,065 6% 7,410,000 23,685
Compactor truck 8m3, 6ton 80,000 104,000,000 8 10,400,000 11,700,000 32,055 6% 6,240,000 19,945
Dump truck 10m3, 6ton 65,000 84,500,000 8 8,450,000 9,506,250 26,045 6% 5,070,000 16,205
Skipper truck 5m3 0 8 0 0 6% 0 0
Wheel loader 130,000 169,000,000 12 16,900,000 12,675,000 34,726 6% 10,140,000 32,411
Wheel backhoe 100,000 130,000,000 12 13,000,000 9,750,000 26,712 6% 7,800,000 24,932  
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Salary & Fuel cost 

Salary Nos of persons Salary Salary Salary Salary
persons Tg/person/month Tg/month Tg/day Tg/year

Driver 1 200,000       200,000       6,667             2,400,000
Collection worker 2 150,000       300,000       10,000           3,600,000
Total 16,667           6,000,000

Note: The above condition is applied to all types of collection equipment used.

Fuel Unit Rate
Diesel Tg/l 1400
Gasoline Tg/l 1300

 

O&M Cost 

Items Unit
Compactor
15m3

Compactor
8m3

Dump
truck

A T&M Survey Distance to Disposal Site km 15.0 15.0 10.0
B Catalogue Diesel consumption per km for travelling km/l 2 5 3
C T&M Survey Collection and discharge time minutes 125 69 125
D T&M Survey Effeciency for working hours 0.9 0.9 0.9
E Catalogue Diesel consumption per minutes for collection min/l 15 30 30
F A*2/B Diesel consumption for traveling liter/trip 15 6 6.7
G C*D/E Diesel consumption for collection liter/trip 7.5 2.07 3.75
H F+G Total consumption of diesel liter/trip 22.5 8.07 10.4
I Fuel Tab Unit rate of diesel Tg/liter 1400 1400 1300
J H*I Fuel cost per trip Tg/trip 31,500 11,298 13,542
K Productivity tab Trip nos per day Trip/day 2 3 2
L J*K Fuel cost per day Tg/day 63,000 33,894 27,083

Depreciation cost Tg/day 38,065 32,055 26,045
Maintenance cost Tg/day 23,685 19,945 16,205
Salary Tg/day 16,667 16,667 16,667
O&M cost per day Tg/day 141,417 102,561 86,000
Unit cost per ton of waste Tg/ton 11,630 10,552 15,926  
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Collection Truck 
1Waste Collection Amount per day
Type of area Waste source unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Apartment Apartment t/day
Business t/day

Ger Ger t/day
Total t/day

2. Waste Collection Amount per day by type of collection trucks
Type of Waste Type of Truck unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Apartment Compactor t/day
Business Compactor t/day

CT Total t/day
Ger Dump truck t/day

DT Total t/day

3. Waste Collection Amount per day by type of trucks in case 1 day off in a week
Type of Truck unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor t/day
Dump truck t/day
Total t/day

4. Selection of Capacity of Compactor
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 % 80%
Compactor 8m3 % 20%
Dump truck 10m3 % 100%

5. Waste Collection Amount by Type and Capacity of Trucks
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 t/day
Compactor 8m3 t/day
Dump truck 10m3 t/day

6. Average Trip per day by type of trucks Refer to "Productivity" Tab

trips/d trips/d trips/d t/trip t/trip t/trip t/v/d t/v/d t/v/d

unit Haulage
distance

Compacto
r 15m3

Compacto
r 8m3

Dump
truck

Compacto
r 15m3

Compacto
r 8m3

Dump
truck

Compacto
r 15m3

Compacto
r 8m3

Dump
truck

Apartment Area km 6.08 3.24 2.70 0.0 0.0 0.0
Ger Area km 6.08 3.24 2.70 0.0 0.0 0.0

7. Number of Trucks Required
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 Nos
Compactor 8m3 Nos
Dump truck 10m3 Nos

8 Roundup number of trucks required
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 Nos
Compactor 8m3 Nos
Dump truck 10m3 Nos

Total Nos

9. Number of trucks to be Procured in each year
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 Nos
Compactor 8m3 Nos
Dump truck 10m3 Nos

Total Nos

10. Investment Amount in each year  refer to "Equipment Cost" tab
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 Tg
Compactor 8m3 Tg
Dump truck 10m3 Tg

Total Tg

11.Dayly Operation and Maintenance Costs in each year  refer to O&M tab
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 Tg
Compactor 8m3 Tg
Dump truck 10m3 Tg

Total Tg

12. Annual Operation and Maintenance Costs in each year.
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 Tg
Compactor 8m3 Tg
Dump truck 10m3 Tg

Total Tg

Average trip no. per day Average haulage amount per trip Waste amount carried per day
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Sample Calculation 

1Waste Collection Amount per day
Type of area Waste source unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Apartment Apartment t/day 12.0 12.6 13.2 13.9 14.6 15.3 16.1 16.9 17.7 18.6
Business t/day 6.0 6.3 6.6 6.9 7.3 7.7 8.0 8.4 8.9 9.3

Ger Ger t/day 30.0 31.5 33.1 34.7 36.5 38.3 40.2 42.2 44.3 46.5
Total t/day 48 50.4 52.9 55.6 58.3 61.3 64.3 67.5 70.9 74.5

2. Waste Collection Amount per day by type of collection trucks
Type of Waste Type of Truck unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Apartment Compactor t/day 12.0 12.6 13.2 13.9 14.6 15.3 16.1 16.9 17.7 18.6
Business Compactor t/day 6.0 6.3 6.6 6.9 7.3 7.7 8.0 8.4 8.9 9.3

CT Total t/day 18.0 18.9 19.8 20.8 21.9 23.0 24.1 25.3 26.6 27.9
Ger Dump truck t/day 30.0 31.5 33.1 34.7 36.5 38.3 40.2 42.2 44.3 46.5

DT Total t/day 30.0 31.5 33.1 34.7 36.5 38.3 40.2 42.2 44.3 46.5

3. Waste Collection Amount per day by type of trucks in case 1 day off in a week
Type of Truck unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor t/day 21.0 22.1 23.2 24.3 25.5 26.8 28.1 29.5 31.0 32.6
Dump truck t/day 35.0 36.8 38.6 40.5 42.5 44.7 46.9 49.2 51.7 54.3
Total t/day 56.0 58.8 61.7 64.8 68.1 71.5 75.0 78.8 82.7 86.9

4. Selection of Capacity of Compactor
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 % 80.0% 80% 80% 80% 80% 80% 80% 80% 80% 80%
Compactor 8m3 % 20.0% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Dump truck 10m3 % 100.0% 100% 100% 100% 100% 100% 100% 100% 100% 100%

5. Waste Collection Amount by Type and Capacity of Trucks
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 t/day 16.8 17.6 18.5 19.4 20.4 21.4 22.5 23.6 24.8 26.1
Compactor 8m3 t/day 4.2 4.4 4.6 4.9 5.1 5.4 5.6 5.9 6.2 6.5
Dump truck 10m3 t/day 56.0 58.8 61.7 64.8 68.1 71.5 75.0 78.8 82.7 86.9

6. Average Trip per day by type of trucks Refer to "Productivity" Tab

trips/d trips/d trips/d t/trip t/trip t/trip t/v/d t/v/d t/v/d

unit Haulage
distance

Compacto
r 15m3

Compacto
r 8m3

Dump
truck

Compacto
r 15m3

Compacto
r 8m3

Dump
truck

Compacto
r 15m3

Compacto
r 8m3

Dump
truck

Apartment Area km 15.0 2 3 6.08 3.24 2.70 12.2 9.7 0.0
Ger Area km 10.0 2 6.08 3.24 2.70 0.0 0.0 5.4

7. Number of Trucks Required
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 Nos 1.4 1.5 1.5 1.6 1.7 1.8 1.9 1.9 2.0 2.1
Compactor 8m3 Nos 0.4 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.7
Dump truck 10m3 Nos 10.4 10.9 11.4 12.0 12.6 13.2 13.9 14.6 15.3 16.1

8 Roundup number of trucks required
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 Nos 2 2 2 2 2 2 2 2 3 3
Compactor 8m3 Nos 1 1 1 1 1 1 1 1 1 1
Dump truck 10m3 Nos 11 11 12 13 13 14 14 15 16 17

Total Nos 14 14 15 16 16 17 17 18 20 21

9. Number of trucks to be Procured in each year
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 Nos 2 0 0 0 0 0 0 0 1 0
Compactor 8m3 Nos 1 0 0 0 0 0 0 0 0 0
Dump truck 10m3 Nos 11 0 1 1 0 1 0 1 1 1

Total Nos 14 0 1 1 0 1 0 1 2 1

10. Investment Amount in each year  refer to "Equipment Cost" tab
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 1000Tg 247,000 0 0 0 0 0 0 0 123,500 0
Compactor 8m3 1000Tg 104,000 0 0 0 0 0 0 0 0 0
Dump truck 10m3 1000Tg 929,500 0 84,500 84,500 0 84,500 0 84,500 84,500 84,500

Total 1000Tg 1,280,500 0 84,500 84,500 0 84,500 0 84,500 208,000 84,500

11.Dayly Operation and Maintenance Costs in each year  refer to "O&M Cost" tab
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 Tg 282,833 282,833 282,833 282,833 282,833 282,833 282,833 282,833 424,250 424,250
Compactor 8m3 Tg 102,561 102,561 102,561 102,561 102,561 102,561 102,561 102,561 102,561 102,561
Dump truck 10m3 Tg 1,128,167 1,128,167 1,230,728 1,333,289 1,333,289 1,435,849 1,435,849 1,538,410 1,640,971 1,743,531

Total Tg 1,513,561 1,513,561 1,616,122 1,718,683 1,718,683 1,821,243 1,821,243 1,923,804 2,167,781 2,270,342

12. Annual Operation and Maintenance Costs in each year.
Type of Truck Capacity unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Compactor 15m3 1000Tg 103,234 103,234 103,234 103,234 103,234 103,234 103,234 103,234 154,851 154,851
Compactor 8m3 1000Tg 37,435 37,435 37,435 37,435 37,435 37,435 37,435 37,435 37,435 37,435
Dump truck 10m3 1000Tg 411,781 411,781 449,216 486,650 486,650 524,085 524,085 561,520 598,954 636,389

Total 1000Tg 552,450 552,450 589,885 627,319 627,319 664,754 664,754 702,188 791,240 828,675

Average trip no. per day Average haulage amount per trip Waste amount carried per day

 



Project for Strengthening the Capacity for SWM in Ulaanbaatar City JICA 
Section A: Activities for Policy Making and Planning KOKUSAI KOGYO CO., LTD. 

 

 

A-127

A.2.3 Outputs of the Workshop 

The workshop was conducted according to the program mentioned above. The following 
photos present the workshop views: 

Registration Opening Speech by State Secretary of 
MONET 

Lecture Site Visit of NEDA/NERC 

Site Visit to MDDS 

 
Site Visit to 3R Promotion Sites 
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Works in the Workshop (1) Works in the Workshop (2) 

Presentation of Concept of SWM M/P and 
A/P 

Handout of Workshop Certificate 

Closing Speech by JICA Resident 
Representative 

 
Participant and Lectures 

 

a. Questions and Answers 

In the workshop each program had a question & answer session. The records of question & 
answer sessions are presented below. 

a.1 Program 4.1 Formulation of M/P for MUB (1): Site Selection (By Mr. Ariguun) 
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Mr. Gantumur (Bulgan):  In our province, waste has been open dumped in a valley (between 
two mountains) located near a river for more than 20 years. The area of the waste is more 
than 80 ha. However, the amount of the waste is not so much in comparison with the area 
since it has been just discharged everywhere and scattered around the disposal area. Most of 
the waste is ash and wood chips. Household waste does not occupy much share in the total 
waste. The province has been planning to introduce landfill technology in new location and 
bury the current disposal site (the waste mentioned above). Would you tell me how to 
calculate the volume of works when we bury the current disposal site? 

Mr. Kono (JET):  I understood that you have asked how to calculate the volume of a 
landfill site when planning it in flat areas such as Bayangiin khonkhor, one of the candidates 
for the final disposal site for UBC. In order to calculate the volume, you have to set the 
boundary for the landfill site where waste should be disposed. Then, enclosing embankment 
should be constructed. Unless you follow these steps, waste will be disposed everywhere 
around the site. Actually, similar problems existed in former UCDS in UBC. 

Mr. Gantumur (Bulgan): I would like to know how to protect the river from possible water 
contamination that might be resulted by the accumulated waste open-dumped in the valley. 
When discarding the current site after construction of the new landfill site, we will have to 
take this kind of measures. Is transportation of the accumulated waste to the new site 
possible? 

Mr. Ariguun (EPWMD): Transporting the accumulated waste to a new landfill site is not 
efficient. Since the waste is open-dumped in the valley, environmental pollution must have 
occurred in some extent as the waste is located in upstream from the river. Specialized 
organizations should conduct evaluation of environmental pollution. When doing this, 
samples should be prepared from soil and water in surrounding area. If the results are within 
acceptable levels, the waste can be buried. However, the most preferable measure is to dig a 
hole in the middle of the waste, put a leachate protection liner in the bottom of the hole and 
bury the waste into it. 

Mr. Kono (JET): In order to solve the issue, you need to prepare M/P. In case you are 
considering that the location of the current disposal site is not proper, then, you should start 
plan to sonctruct new disposal site. So please be aware of the importance of a M/P. As the 
M/P was formulated for UBC between 2005 and 2007, NEDS was constructed based on it 
and started operation in 2009.  

As for provincial cities, the MONET is going to support introduction of landfill technology. 
So you need to formulate M/P to secure the sustainability of landfill operation in your cities. 
We, the JET, are willing to give advice on possible solutions for the waste open dumped in 
your current site. Although constructing a sanitary landfilling facility at a final disposal site is 
a task for your aimag, you have to formulate M/P first in order for you to realise sanitary 
landfill operation. 

a.2 Program 4.2 Formulation of M/P for MUB (2): Planning of 3R System (By Mr. 

Odjargal) 

After the presentation, the participants requested him to provide them with two regulations on 
recyclables that have been in force in UBC. The regulations are (1) Regulation on Waste 
Separation and (2) Regulation on Selling and Purchasing Recyclables.  

Mr. Odjargal promised to provide the participants with soft copies of the regulations on the 
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second day of the workshop. 

a.3 Program 5 Plan and Operation of NEDS and NERC (By Mr. Vandanmagsar) 

Participants: Is protection dams need to be steep? 

Mr. Vandanmagsar (CMPUA): It is suitable to construct a protection dam inclining. 

Participants: How often is waste separation conducted at NERC? 

Mr. Vandanmagsar (CMPUA): Waste separation is being conducted once a week (Mr. 
Timuujin explained the purpose, progress and implementation method of the pilot project) 

Mr. Gantumur (Bulgan): Were there any households who had been residing on the land where 
the current landfill site (NEDS) is?  

Mr. Timuujin (JET): Yes, there were. MUB relocated the households for constructing the 
site. 

Participants: Did the households have official permissions to reside on the land? If so did 
MUB pay to the households for their relocation? 

Mr. Vandanmagsar: We do not know how MUB solved the issue. 

a.4 Program 7 M/P Framework: Forecast of Waste Amount and Composition, etc 

(By Mr. Shimura) 

Mr. Gantumur (Bulgan): We found that there are three types of generation rates: for 
apartment waste, for ger waste and for MSW. What is the generation rate for MSW? 

Mr. Shimura (JET): The generation rate for MSW is the total generated waste in a city 
including that from businesses (but not those generated by construction works, factories and 
medicial institutions) divided by the total population. 

a.5 Program 8 Plan and Operation of Collection System (Mr. Altangerel) 

In relation to the slide reflected the chart of SWM in Ome city, Japan, some of the 
participants wanted to know what treatment was done with the hazardous substances that was 
discharged from inceneration plants with smoke. Mr. Altangerel answered that numerous 
filters were installed inside this kind of facilities as well as on top of chimneys. Therefore, no 
hazardous waste is discharged with the smoke.  

In addition to this question, one of the participants asked how much waste had been disposed 
at MDDS when the improvement activity was commenced. Mr. Altangerel stressed that the 
amount of the waste was not possible to measure since no weighbridges had been installed at 
the site.  

The other questions by the participants and the respective replies by Mr. Altangerel were as 
follows: 

Participants:  How much does CMPUA pay to its drivers and collection workers? 

Mr. Altangerel (CMPUA): Drivers and collection workers are paid based on the number of 
trips they conducted. The wage rate is 10,500 Tg/trip for either drivers or collection workers. 



Project for Strengthening the Capacity for SWM in Ulaanbaatar City JICA 
Section A: Activities for Policy Making and Planning KOKUSAI KOGYO CO., LTD. 

 

 

A-131

Participants:  Does the amount of the transportation payment differ from district to district? 

Mr. Altangerel (CMPUA): Yes, it does. The BZD-WSF pays CMPUA 65,000 to 75,000 Tg 
for a trip depending on types of trucks. The average transportation distance from BZD is 
around 30 km. 

Participants: How is the relationship between the disposal site and CMPUA?  

Mr. Altangerel (CMPUA): CMPUA operates the final disposal sites (NEDS and MDDS). 

In addition to the above, the participants wanted to know the way of implementing penalties 
in UBC against illegal dumping and violations of the Law on Household and Industrial Waste. 
In reply to the question, Mr. Altangerel mentioned that the only organization allowed to take 
penalty measures is Specialized Inspection Agency and its branches.  

b. Outputs of the Workshop 

As mentioned in the objective of the workshop all participants have elaborated their concepts 
of SWM M/Ps and A/Ps for formulation of the M/P. Those are presented below.
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b.1 Arkangai Aimag 
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b.2 Bulgan Aimag 
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b.3 Dornogobi Aimag 
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b.4 Orkhon Aimag 
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b.5 Uvurkhangai Aimag 
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b.6 Khuvsgul Aimag 
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b.7 Darkhan-Uul Aimag 
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b.8 Tuv Aimag 
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b.9 Bayankhongor Aimag 
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b.10 Govisumber Aimag 
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A.2.4 Evaluation of the Success of the Workshop 

a. Participant Evaluation 

a.1 Questionnaire 

Questionnaires  
on  

the Workshop for Formulation and Implementation of SWM M/P at 
Central Provincial Cities based on the Experience in UBC 

 

 

Please answer the following questions on the Workshop for Formulation and Implementation 

of SWM M/P at Central Provincial Cities based on the Experience in UBC. We would like to 

make use of your answers to improve our assistance for the improvement of SWM in 

provincial cities. 

 

Question 1: What organization do you belong to? 

1.1 Name of Aimag: 

1.2 Name of Organization: 

1.3 Position: 

 

 

Question 2: Do you think this Workshop is useful for you to prepare SWM M/P in 

your cities? 

2.1 Yes 

2.2 No 

 

 

Question 3: If you answer YES for the Question 2, please inform of which programs 

(tick the column) and what part of them (please describe) do you think 

useful for you to prepare SWM M/P in your cities? (plural answer) 

 

Tick Program Part which is useful 

 P.2 Objectives and contents of the 
workshop 

 

 

 P.3 Need and work flow of M/P 
formulation 

 

 

 P.4.1 Formulation of M/P for MUB (1): 
Site selection  
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 P.4.2 Formulation of M/P for MUB (2): 
Planning of 3R system 

 

 

 P.5 Plan and operation of NEDS and 
NERC 

 

 

 P.6 Site visit of NEDS and NERC  

 

 P.7 M/P framework: Forecast of waste 
amount and composition, etc.  

 

 

 P.8 Plan and operation of collection 
system 

 

 

 P.9 Site visit of 3R promotion sites, 
workshop, etc. 

 

 

 P.10 Workshop (1): Preparation of 
framework for SWM M/P for each city 

 

 

 P.11 Workshop (2): Collection system 
planning for SWM M/P for each city 

 

 

 P.12 Workshop (3): Final disposal 
system planning for SWM M/P for 
each city 

 

 

 P.13 Workshop (4): Recycling system 
planning for SWM M/P for each city 

 

 

 P.14 Workshop (5): Formulation of 
concept of SWM M/P for each city and 
an action plan (A/P) for formulation of 
the M/P 

 

 P.15 Presentation of the concept of 
SWM M/P and the A/P for formulation 
of the M/P by 10 cities 

 

 

 

 

Question 4: What kind of knowledge and experience did you gain in the workshop? 

Please write the matters of which you think were useful and interesting. 

In addition please mark the most useful one. (circle it ) 
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Question 5-1: What did you want to learn through this workshop? 

 

 

 

 

 

 

Question 5-2: Were you able to obtain such knowledge through this workshop? 

2.1 Yes 

2.2 No 

 

 

Question 6: Do you have any opinions to improve this workshop? What kind of 

program do you need more about? Please describe below, if any? 

 

 

 

 

 

 

 

 

 

Question 7: What kind of support do you need for the formulation of M/P for your 

city?                                                                           

 

 

 

 

 

 

 

 

 

Question 8: What kind of support do you need for improvement of SWM in your city?                 

 

 

 

 

 

Opinion to improve the workshop: 

 

 

Additional programs you need: 

(From central government) 

 

 

(From JICA) 

(From central government) 

 

 

(From JICA) 
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Thank you very much for your cooperation! 

 

a.2 Answers 

17 of 18 Participants in total gave answers to the questionnaire. The one who did not left 
early due to some urgent works. 

Question 2: Do you think this Workshop is useful for you to prepare SWM M/P in 

your cities? 

 

Answer 2: 

 Nos of Answer Percentage 

2.1 Yes 17 100% 

2.2 No 0 0% 

 

 

Question 3: If you answer YES for the Question 2, please inform of which programs 

(tick the column) and what part of them (please describe) do you think 

useful for you to prepare SWM M/P in your cities? (plural answer) 
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Answer 3: 

 

Tick 

Nos % 

Program Part which is useful 

15 88 P.2 Objectives and contents of the 
workshop 

The workshop objectives are appropriate. 

The workshop is effective and useful. 

16 94 P.3 Need and work flow of M/P 
formulation 

Work flow to formulate the M/P. 

Needs and method of formulation of the 
M/P.  

Whole program 

15 88 P.4.1 Formulation of M/P for MUB 
(1): Site selection  

Site selection method. 

Kinds of investigation s needs for site 
selection. 

Entire program. 

Useful for assessment of our disposal site 

16 94 P.4.2 Formulation of M/P for MUB 
(2): Planning of 3R system 

3R system in UBC. 

Planning 3R system. 

Entire program. 

Method of attracting people 

14 82 P.5 Plan and operation of NEDS and 
NERC 

Entire program. 

Method of how to make a plan and 
implement it. 

Experience of MUB 

16 94 P.6 Site visit of NEDS and NERC To understand experience of MUB 

How to implement proper landfill operation 

Whole program 

15 88 P.7 M/P framework: Forecast of waste 
amount and composition, etc.  

Forecast method of population and waste 
generation amount. 

To understand necessity of basic data for 
M/P formulation. 

16 94 P.8 Plan and operation of collection 
system 

Whole program 

To get basic knowledge for collection 
system planning 
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17 100 P.9 Site visit of 3R promotion sites, 
workshop, etc. 

To know public education. 

Communication with local officers engaged 
in the program 

Experiences (clean environment, etc.) in the 
khoroo 

17 100 P.10 Workshop (1): Preparation of 
framework for SWM M/P for each city

To learn how to make framework 
(calculation of future population and waste 
generation amount) by myself using PC 
having instructions & advices. 

Practicing is very useful 

Entire program 

17 100 P.11 Workshop (2): Collection system 
planning for SWM M/P for each city 

To learn how to calculate number and types 
of collection vehicles 

To learn how to plan a collection system in 
Aimag 

Practicing is very useful 

14 82 P.12 Workshop (3): Final disposal 
system planning for SWM M/P for 
each city 

Practicing is very useful. 

To learn how to calculate required landfill 
area 

To learn how to plan a final disposal system 

14 82 P.13 Workshop (4): Recycling system 
planning for SWM M/P for each city 

To learn how to plan a recycling system  

Practicing is very useful 

14*1 82 P.14 Workshop (5): Formulation of 
concept of SWM M/P for each city and 
an action plan (A/P) for formulation of 
the M/P 

P.15 Presentation of the concept of 
SWM M/P and the A/P for formulation 
of the M/P by 10 cities 

To learn how to plan a recycling system  

Practicing is very useful 

Learned experiences of other aimags 

(Note) There is miss-typing of questionnaire (Double item 14) in Mongolian version. 

Therefore, the answer made combined. 

 

 

Question 4: What kind of knowledge and experience did you gain in the workshop? 

Please write the matters of which you think were useful and interesting. 

In addition please mark the most useful one. (circle it ) 
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Answer 4: 

 

Knowledge and Experience gained in the Workshop Nos % 

1. Methodologies and experiences to formulate M/P. 12 71

2. I have become able to forecast population, waste amount and 
composition 

10 59

3. I have become able to plan waste collection, transportation and recycle 
activities. 

4 24

3. Disposal site operation and 3R activities based on experiences of 
NEDS and 3R pilot khoroo 

4 24

4. Task to be completed on PC by participants themselves 3 18

4. Evaluation of candidate sites for Final Disposal 3 18

5. All necessary knowledge and experiences 2 12

5. Method to organize work on site (landfill planning) 2 12

6. Ideas from presentations conducted by provinces 1 6

6. Necessary information was obtained in proper timing 1 6

6. New ideas for SWM improvement 1 6

6. About RPF 1 6

6. Closure and rehabilitation of old disposal site 1 6

6. PR activities and way of enhancing resident’s participation 1 6

6. Cooperation activities with WPs 1 6

6. method of field investigations 1 6

6. International experiences 1 6

 

 

Question 5-1: What did you want to learn through this workshop? 

 

Answer 5-1: 

 

Aspects to be expected to learn through the Workshop Nos % 

1. Method to formulate M/P. 11 65

2. Method of implementing landfill 6 35

3. Method to conduct necessary surveys and calculations 5 29

3. Method to forecast population and waste generation amounts 5 29

4. Other SWM information/knowledge 1 6

4. Items contained in the programs 1 6

4. Preparation of collection schedule 1 6

4. Financial planning 1 6

4. Way of promoting 3Rs 1 6

4. All those transferred through the workshop 1 6
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Question 5-2: Were you able to obtain such knowledge through this workshop? 

 

Answer 5-2: 

 Nos of Answer Percentage 

5.1 Yes 17 100% 

5.2 No 0 0% 

 

 

Question 6: Do you have any opinions to improve this workshop? What kind of 

program do you need more about? Please describe below, if any? 
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Answer 6-1: Opinions to improve the workshop 

 

Opinions to improve this Workshop Nos % 

1. I am satisfied with the effectiveness and results of this workshop. 7 41

2. To organize the workshop in one of the participants' provinces based on 
its condition 

4 24

3. To extend time for workshops (to extend the total duration of the entire 
program) 

2 12

4. To invite representatives from organizations implementing SWM as 
soon as possible 

1 6

4. To conduct landfill at final disposal site completely 1 6

4. It would be more useful by implementing all process jointly in one 
selected region 

1 6

 

Answer 6-2: Program you need more 

 

Program to be provided in the another Workshop Nos % 

1. Methods to improve public awareness, attitude and education 4 24

2. Hazardous and medical waste treatment technology (Classifications, 
collection and disposal methods and other necessary technological 
aspects). 

2 12

2. Experiences in foreign countries, especially those related to waste 
collection and recycling. Good practice in other countries 

2 12

3. Waste recycling methods and technologies that suits the conditions in 
Mongolia 

1 6

3. Study tour to recycling factories located in UBC. 1 6

3. City development plan 1 6

3. Rehabilitation works at landfill site and old disposal site 1 6

3. Any supportive measures to establish small recycling factory 1 6

3. Management measures to facilitate activities of residents and business 
entities 

1 6

 

 

Question 7: What kind of support do you need for the formulation of M/P for your 

city?                                                                           

Answer 7-1: From Central Government 

 

Opinions to improve this Workshop Nos % 

1. To provide the provinces with consultation and guidance (manuals) in 
order for the provinces to formulate and implement their M/P (on-site 
and off-site)). 

9 53

1. To provide the provinces with financial resources for purchase of new 
equipment and solution of SWM issues. 

9 53
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2. To support our province in building collaboration with ongoing projects 
and programs (Solve financing issues to formulate M/P within the 
framework of implementation of international programs and projects). 

2 12

3. To provide provincial top officials with directions and guidance and to 
make them understand. 

1 6

3. Amendments in Law on Household and Industrial Waste in order to 
improve legal environments; Law enforcement. 

1 6

3. To monitor progress of M/P formulation and implementation activities 1 6

3. To enforce relevant articles of the Law on Household and Industrial 
Waste, National Waste Reduction Program and other regulations. 

1 6

3. Organize trainings for relevant organizations and residents on 
formulation of M/P 

1 6

 

Answer 7-2: From JICA 

 

Program to be provided in the another Workshop Nos % 

1. To conduct trainings and provide with guidance, information and 
methodological support 

8 47

2. To send the JET to our province in order to provide us with necessary 
advice based on the local conditions/to organize training in provinces. 

5 29

3. To cooperate with provinces on formulation of their M/P by means of 
providing financial consultative assistance. 

4 24

3. To support provinces on conducting public education, preparation of PR 
tools and attracting residents participation 

4 24

4. Provide with recommendations based on the investigations prepared by 
Aimags 

2 12

4. Conduct survey at Aimag level 2 12

5. To evaluate the M/P formulated by provinces 1 6

5. To provide with necessary equipment (collection trucks) 1 6

 

 

Question 8: What kind of support do you need for improvement of SWM in your city?                 

 

Answer 8-1: From Central Government 

 

Opinions to improve this Workshop Nos % 

1. To provide with financial support for improvement of SWM, removal of 
illegal dump sites, purchase of fuel and equipment for landfill operation 
and preparation of PR tools for public education. 

11 65

2. To provide with professional expertise required to improve SWM at 
aimag and soum level 

2 12

3. To improve laws and legal environments 1 6

3. To conduct EIA 1 6

3. To set necessary amount in the provincial budget for landfill operation 1 6

3. To set higher waste fee for companies generating much waste (such as 1 6
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construction company and heating plants). 

 

Answer 8-2: From JICA 

 

Program to be provided in the another Workshop Nos % 

1. To send the JET to check conditions of provincial landfill sites and 
provide them with necessary consultancy on-site 

4 24

1. To provide with professional support, guidance and organize on-site 
and off-site trainings 

4 24

2. To provide with financial support 2 12

2. To Implement JICA projects and programs to improve local SWM 2 12

3. To provide with training materials 1 6

3. To cooperate on implementation of PR activities for residents 1 6

3. To support introduction of 3Rs in our province 1 6

3. To cooperate with provinces on improvement of the provincial SWM 1 6

3. To provide with necessary equipment (collection trucks) 1 6

3. To establish a small-scale recycling factory in our province 1 6

3. To ensure the implementation of close cooperation up to the level when 
all SWM related issues are solved according to its required standards 

1 6

 

b. JET Evaluation  

b.1 Evaluation of the Answer made by the Participants 

At first, it is evaluated that this workshop is very useful for the officer in charge of SWM in 
Provincial City for formulating M/P in his/her Provincial City. Because all the respondents 
answered (yes) in question 2「Do you think this workshop is useful doe you to prepare SWM 
M/P on your cities?」 . As for question3「Which programs do you think useful for you to 
prepare SWM M/P in your cities?」, more than 82% of the respondents replied it is useful for 
all the programs. As for question 4 「What kind of knowledge and experience did you gain in 
the workshop?」, 71% replied 「Methodology and experiences for formulating M/P」 and 
59% replied 「I have able to forecast population, waste amount and composition」 . 

As for question 5-2 「Were you able to obtain such knowledge through this workshop?」, 
100% replied 「Yes」.  

As for question 6-1 「Opinion to improve the workshop」, 24% replied 「to organize the 
workshop in one of the participants province based on its condition」 , and 12% replied 「To 
extend time for workshops」. As for question 6-2「Program you need more」, 24% requested 
「 Methods to improve public awareness, attitude and education 」 , 12% requested 
「Hazardous and medical waste treatment technology」 , 12% requested 「Experience in 
foreign countries especially good practice in other country」. 

As for question 7-1「What kind of support you need from Central Government」, 53% replied 
「To provide the provinces with consultation and guidance in order for the provinces to 
formulate and implement their MP」, 「To provide the provinces with financial resources for 
purchase of new equipment and solution of SWM issues」. As for question 7-2「What kind of 
support you need from JICA」, 47% replied 「To conduct trainings and provide with guidance, 
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information and methodological support」, 29% replied 「To send JET to their provinces in 
order to provide them with necessary advice based on the local conditions」.  

As for question 8-1「What kind of support do you need for improvement of SMW in your 
cities from Central Government」, 65% replied 「To provide financial support」, 12% replied 
「To provide with professional expertise required to improve SWM in local city level」. As 
for question 8-2「What kind of support do you need for improvement of SWM from JICA」, 
24% replied 「To send JET to check conditions of provincial landfill sites and provide 
necessary consultancy onsite」, 24% replied 「To provide with professional support, guidance 
and organize on site and off site trainings」.  

b.2 Evaluation of the Workshop by the JET  

b.2.1 Acquisition of required knowledge/information for the formulation of M/P  

The relevant personnel from Provincial Cities (PCs) that participated in the workshop 
obtained the basic knowledge and information required for the formulation of a MSWM M/P, 
which was the primary objective of the workshop. In order to determine the degree of 
understanding, the participating PCs were asked to prepare the Concepts of the M/Ps of their 
respective cities. In regard to this, the PCs had to have an understanding of what the MUB 
SWM M/P was, and use it as an example to prepare the Concepts of the M/Ps of their cities 
by themselves. At the end of the training, the Concepts of the M/Ps of ten cities were 
presented, which confirms their understanding. The participants from PCs would be able to 
formulate their M/Ps provided they had a certain amount of expert support. 

b.2.2 Building of a network among persons relevant to SWM 

All the Provincial Cities (PCs) that participated in the workshop, including MUB, are faced 
with many problems concerning SWM. In this workshop, key personnel confronting these 
problems were able to consult with each other and exchange views on how to cope with such 
problems. Moreover, MONET played an active role in preparing for the workshop program 
by contacting the relevant personnel from PCs by letter and by phone to invite them to attend. 
In the workshop, there was interaction between personnel from the central government and 
SWM personnel from PCs; that is, the workshop was used as an opportunity to lay the 
groundwork for a network to facilitate information exchange on SWM between PCs and 
between the central and PCs. This will enable PCs to work hard together to improve their 
respective waste disposal services in the future. This network is also expected to be very 
effective in filtering in the central government’s policies on SWM to the PCs. 

b.2.3 Impact on the central government 

The participants from the central government, including the MONET, frequently receive 
support from abroad, and have obtained the latest knowledge and information on SWM in 
advanced nations through seminars, workshops, and overseas training. There is a great 
disparity between this latest knowledge and information and the existing MSWM situation of 
Provincial Cities (PCs) responsible for such work.  In this workshop, the participants from 
the central government became well aware of this disparity through the work done jointly 
with PC personnel, such as the formulation of the Concepts of the SWM M/Ps. As a result, it 
is expected that the central government will set forth more realistic policies in the actual 
improvement of SWM. 

b.2.4 Leadership of MPP/DPWT/PPWM 
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Until now, MUB/EPWMD/CMPUA, the counterparts (C/P) in this technical cooperation 
project as well as the development study & grand aid project, have been passively learning 
about the formulation of M/P from the JET & JICA study team. In the workshop, however, 
MUB/EPWMD/CMPUA played an active role in conveying the information and knowledge 
they acquired to other PCs. 

From this standpoint, in this training MUB/EPWMD/CMPUA made a positive effort to fulfill 
their roles as leaders of the other PCs in Mongolia. They actively carried out work such as 
computer operation, etc. for the participants from other PCs in the lectures and group works 
they were in charge of, and supported the overall work. 

 

A.2.5 Conclusion 

This workshop included 18 participants from 10 PCs in Mongolia and costs about 140,000 
yen in total. (Transportation cost was born by participants. Lecture room expense and some 
accommodation cost for the participants).  The cost per C/P was less than 10,000 yen, which 
is much much cheaper than past C/P training in Japan. 

Even so, as mentioned above, the training was effective and the PCs were able to obtain the 
basic knowledge and information required for the formulation of their respective MSWM 
M/Ps in the future. The workshop also had considerable secondary effects, such as the fact 
that many people were able to gain an understanding of this JICA cooperation on SWM in 
MUB (the technical cooperation project, development study and grant aid project), 
interaction at the working level, etc. 

The C/P training conducted in JICA studies in the past targeted the C/P personnel. As a result, 

it did not provide adequate opportunity to convey the technical cooperation project results to key 

personnel from other relevant organizations. This workshop was very significant in that it 

provided not only MUB personnel who are carrying out SWM improvement with assistance from 

Japan, but also many SWM personnel from other PCs throughout Mongolia with the chance to 

learn measures for improving SWM and acquire other relevant knowledge and information using 

the results of the JICA cooperation on SWM in MUB (the technical cooperation project, 

development study and grant aid project). The JET sincerely hopes that this kind of opportunity 

can be created through technical cooperation project in the future. 
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