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Emission from FOD method
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Method 200
4

2005
US EPA with default value 1 138.

5USEPA with local Lo and k value 1 97.3
Land GEM 2 114.

3FOD with value from field measurement (close
flux chamber) 2

103,
1IPCC method ( Tier 1) 2 366.
0

1 Masniyoom and Towprayoon 1996, 2 Kornboonraksa et al  2004

Comparison of Methane emission
from SWDS Using FOD method 
with local value (Gg/yr)
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Improving activity data acquisitionsImproving activity data acquisitions

More data details are studied and More data details are studied and 
collectedcollected
Increase numbers of landfill sites and Increase numbers of landfill sites and 
basic data achievedbasic data achieved
Waste generation and waste generation Waste generation and waste generation 
rates are more precise at subrates are more precise at sub--district level district level 
More accuracy estimation is expectedMore accuracy estimation is expected



cHART ET AL

Location of waste disposal site
in Thailand



AreaArea PopulationPopulation WasteWaste generationgeneration
( ( tonstons//dayday))

WasteWaste generationgeneration raterate
( ( kgkg//capcap//dayday))

1 1 BangkokBangkok 5,844,6075,844,607 9,3509,350 1.61.6
2. 2. CityCity andand PattayaPattaya 12,203,42512,203,425 14,66114,661 1.21.2

2.1 2.1 CentralCentral-- WesternWestern
regionregion 3,585,5953,585,595 4,6504,650 1.31.3

2.2 2.2 NorthenNorthen regionregion 2,264,4062,264,406 2,8252,825 1.251.25
2.3  2.3  NorthNorth--easteast

regionregion 3,239,2813,239,281 3,1343,134 0.970.97
2.4  2.4  EasternEastern regionregion 1,246,1511,246,151 1,9011,901 1.531.53
2.4 2.4 SouthernSouthern regionregion 1,867,9921,867,992 2,1512,151 1.151.15

3. 3. OutsideOutside CityCity 44,871,65344,871,653 17,93017,930 0.40.4

63,655,4563,655,45
88

41,94141,941 0.660.66

Waste generation and waste generation rate



Improving Emission FactorImproving Emission Factor

Waste composition  has been investigated Waste composition  has been investigated 
and archived as database at suband archived as database at sub--district district 
level level 
DOC by each site is available DOC by each site is available 
Study of k value has been doneStudy of k value has been done
More accuracy estimation is expectedMore accuracy estimation is expected
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Component Bangkok
Metropolitan

Other Province

Percent of
each

component

Percent of
DOC in
MSW*

Percent of
each

component

Percent of DOC
in MSW*

Paper 16.5 6.6 13.57 5.43
Food 13.5 2.04 45.34 6.8
Cloth 4.6 1.84 1.54 0.62
Wood&Yard
Waste 6 1.8 5.03 1.51
Other non
organic
component

59.4 - 34.52 -

Total 100 12.28 100 14.36

Fraction of DOC  represented in Bangkok and  other provinces



Site Food Paper Textile
Green
waste Plastic Bone Rubber Metal Glass

Rock & 
Ceramic DOC

Pattaya 39.99 14.06 3.54 4.6 15.95 3.17 3.55 9.1 3.03 0.148

Cha-Am 63.8 5.62 2.12 12.81 8.36 0.22 1.41 1.56 0 0.168

Nakornpratho
m 37.37 14.74 11.48 9.6 22.11 2.57 1.1 0 0.34 0 0.190

Hua-Hin 48.36 31.77 0.97 0.18 17.12 1.23 0.02 0.35 0 0 0.213

Nontaburi 43.97 18.67 0.52 1.14 31.75 0.79 0.32 1.33 1.51 0.154

Klongsuan 55 15 10 15 5 0.176

Rayong 48.73 18.03 0.41 0.1 17.27 0.1 0.88 10.51 0.156

Samutprakan 54.97 19.63 5.24 9.16 10.47 0.52 0.213

Lamchbang 39 19.33 13.84 3.43 14.66 1.63 2.43 1.94 1.84 0.206

Mabtaput 44 17.45 4.65 4.1 15.61 0.6 1.41 7.81 1.47 0.172

Nakornsawan 79.79 4.07 0.41 0.3 13.17 0.28 0.36 0.81 0.154

Pathumthani 69 6.46 2.72 13.95 0.36 0.71 5.53 0.154

Fraction of DOC  from various  landfill site

DOC range from  0.148-0.213



Study of K value Study of K value 

Seasonal variationSeasonal variation
Type of landfillType of landfill
Age of landfillAge of landfill



AverageAverage spatialspatial methanemethane emissionsemissions
(g/m(g/m22/d)/d)

SiteSite
OpenOpen
YearYear

SiteSite
AgeAge

((yryr
))

LandfillingLandfilling
ConditionCondition RainyRainy

WinteWinte
rr

SummeSumme
rr AllAll

Methane Methane 
emisemis
sionsion

k k 
((yryr--1) 1) 

PattayaPattaya 20022002 44 ManagedManaged -- DeepDeep 129.8129.8 23.423.4 20.6920.69 75.9275.92 1,485.751,485.75 0.0730.073

MabtapudMabtapud 20012001 55 ManagedManaged -- DeepDeep 104.47104.47 16.0716.07 20.7920.79 61.4561.45 153.01153.01 0.0160.016

ChaCha--AmAm 20002000 66 ManagedManaged -- ShallowShallow 5.455.45 11..0000 0.990.99 3.223.22 56.0856.08 0.0180.018

LaemchabangLaemchabang 19991999 77 ManagedManaged -- DeepDeep 135.73135.73 22.9922.99 24.924.900 79.8479.84 2,074.872,074.87 0.210.21

PathumtaniPathumtani 19981998 88 ManagedManaged -- DeepDeep 16.0716.07 2.872.87 2.82.800 9.459.45 154.57154.57 0.00540.0054

NakornprathomNakornprathom 19971997 99 UnmanagedUnmanaged -- DeepDeep 7.897.89 4.174.17 3.983.98 5.985.98 106.52106.52 0.00340.0034

HuaHua--HinHin 19961996 1010 ManagedManaged -- DeepDeep 57.7957.79 10.3110.31 10.1810.18 34.0234.02 548.31548.31 0.0630.063

NontaburiNontaburi 19851985 2121 UnmanagedUnmanaged -- DeepDeep 3.943.94 1.641.64 0.770.77 2.572.57 63.2663.26 0.00020.0002

KlongsuanKlongsuan 19931993 1313
UnmanagedUnmanaged --

ShallowShallow N.D.N.D. N.D.N.D. N.D.N.D. N.D.N.D. N.D.N.D. --

RayongRayong 20012001 55
UnmanagedUnmanaged --

ShallowShallow 2.442.44 11..0000 0.550.55 1.611.61 20.6520.65 0.0070.007

SamutprakanSamutprakan 11 19991999 77 UnmanagedUnmanaged -- DeepDeep 12.2112.21 4.824.82 2.392.39 7.917.91 73.8973.89 0.00690.0069

SamutprakanSamutprakan 22 19921992 1414
UnmanagedUnmanaged --

ShallowShallow N.D.N.D. N.D.N.D. N.D.N.D. N.D.N.D. N.D.N.D. --* Value from calculation

Methane Emission in Rainy Season = 2.83 * (Methane Emission in Winter Season + Summer Season)

Seasonal variationSeasonal variation
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Type of landfill Site Open 
year 

Age 
(yr) 

Average 
landfilling 

tpd 
MCF DOC Lo k 

Pattaya 2002 3 239.63 1 0.1487
    

106.96 0.073 

Hua-Hin 1996 9 45.51 1 0.2136
    

153.59 0.063 

Lamchabung 1999 6 120.00 1 0.2067
    

148.64 0.21 

Mabtaput 2001 4 60.00 1 0.1724
    

124.00 0.016 

Managed - Deep 

Rachathewa 2000 5 3,500.00 1   107.3 0.162 

Managed - Shallow Cha-Am 2000 5 26.36 1 0.1682
    

120.99 0.018 

Nakornprathom 1997 8 180.00 0.8 0.1900
    

109.31 0.0034 

Nontaburi 1985 20 850.00 0.8 0.1541
     

88.64 0.002 Unmanaged - Deep 

Samutprakan 1 1999 6 80.00 0.8 0.2135
    

122.85 0.0069 

Klongsuan 1993 12 3.50 0.4 0.1760
     

50.63 ND Unmanaged-Shallow 

Rayong 2001 4 69.11 0.4 0.1568
     

45.11 0.007 
 
 

Manage-Deep  0.016-0.21 Managed-shallow  0.018

Unmanaged  ND – 0.007

K value by type of Landfill



Relationship between landfill age and k value by using real Lo
y = 0.4705e-0.5152x

R2 = 0.9594
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Thank you  for your attention
And 

Sawasdee Ka
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