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China Landfill Gas Model 
Version 1.1

LFG Modeling – Science vs. Art

Recent CDM Experience – over-estimation 
vs. under-delivery

Purpose - provide landfill owners, operators, 
and developers with a realistic tool to 
evaluate the feasibility and potential benefits 
of recovering and utilizing LFG for production 
of energy for various potential end uses
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China Landfill Gas Model 
Version 1.1


 

Estimates potential LFG generation and 
recovery potential for existing or future 
municipal solid waste (MSW) landfills in 
China


 

Estimates available emission reductions 


 

Provides estimates of energy output from 
either a direct use project or an electrical 
power generation project
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China Landfill Gas Model 
Version 1.1



 
Excel® spreadsheet model 
– Based on USEPA LandGEM



 
Based on a first order decay rate equation



 
Requires the user to input site-specific data for
– landfill location (in terms of geographical climate zones)
– approximate coal ash content of the waste
– history of landfill fires
– a number of landfill characteristics that determine 

collection efficiency
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China Landfill Gas Model 
Version 1.1


 

Based on the user’s input for geographical 
location (climate considerations), and waste 
composition data specific to various regions 
of China, the model calculates 
recommended values for the following 
parameters:
– k
– L0 
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China Landfill Gas Model 
Version 1.1


 

Requires the user to input site-specific data 
for:
– geographic location
– landfill opening and closing years
– refuse disposal rates
– estimated collection efficiency and area 

coverage of the LFG collection system
– coal ash
– fires
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China Landfill Gas Model 
Version 1.1


 

The model estimates LFG generation and 
recovery rates using parameters  based on 
the following factors:
– geographical selection and climate conditions - 

IPCC calculations for k and L0

– collection efficiency and area coverage
– coal ash and fire discount factors
– user input for waste disposal rates


 

allows user  to override default parameters
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China Landfill Gas Model 
Version 1.1


 

The recommended values for model 
parameters were developed using data on 
China’s
– Climate regions
– Waste characteristics
– Waste composition
– Waste disposal practices
– Observed landfill operating conditions
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China Landfill Gas Model 
Version 1.1


 

Actual LFG recovery rates from four 
landfills in China were evaluated


 

Data scatter led to the conclusion that 
insufficient data were available to 
accurately calibrate the model results to 
actual reported LFG recovery rates


 

Limited recovery data were available and 
many sites were unwilling to provide actual 
recovery data
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Climate Zones in China


 

Locations in China are categorized as “cold 
or hot” and “dry or wet”


 

Based on the following two criteria in 
accordance with Table 3.4 in the IPCC 
2006 Guidelines
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Climate Zones in China

Cold vs. Hot:
– “Cold” if mean annual temperature (MAT) < 20oC
– “Hot” if MAT > 20oC

Dry vs. Wet:


 
For “hot” locations,
– “Dry” if mean annual precipitation (MAP) < 1000mm
– “Wet” if MAP > 1000mm



 
For “cold” locations,
– “Dry” if ratio of mean annual precipitation to potential 

evapo-transpiration (PET), or MAP/PET, < 1
– “Wet” if MAP/PET > 1
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Climate Zones in China


 

Using the above two criteria, each location 
in China can be classified as belonging to 
one of the following three climatic zones (or 
regions):
– Region 1: Cold and Dry
– Region 2: Cold and Wet
– Region 3: Hot and Wet


 

There are no “Hot and Dry” locations in 
China
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METHANE GENERATION 
RATE (k)



 
The recommended average k values for the three 
climatic zones are:

Climatic Zone k (per year)

Cold and Dry 0.04

Cold and Wet 0.11

Hot and Wet 0.18
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ULTIMATE METHANE 
GENERATION POTENTIAL (L0)


 

Value of L0 for each climatic zone based on 
available information on waste 
characteristics for landfills in each zone


 

Value of L0 reduced if landfill receives 
waste with significant amount of coal ash 
(>30%)
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ULTIMATE METHANE 
GENERATION POTENTIAL (L0 )



 
The recommended L0 values for the three climatic zones 
are:

Climatic Zone

L0 (m3/Mg)

Coal Ash Content 
<30% (Non-Coal- 
Based Landfill)

Coal Ash Content 
>30% (Coal-Based 

Landfill)

Cold and Dry 70 35

Cold and Wet 56 28

Hot and Wet 56 42
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Fire Discount Factor


 

If the user indicates that signs of current or 
past landfill fires were observed, the model 
will apply a default fire discount factor (30% 
percent reduction) to the LFG recovery 
estimate
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Collection Efficiency

Collection Efficiency 
= (85% - x1 - x2 - x3 - x4 - x5 - x6 - x7) * ACF

Where


 
x1 to x7 are discounts based on the landfill’s 
construction and operation characteristics



 
ACF, the Area Coverage Factor, is determined by 
the LFG System Area Coverage Percentage
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Collection Efficiency

No. 
(i)

Question Discount xi 
(%)

Yes No
1 Is the waste placed in the landfill properly 

compacted on an ongoing basis?
0 3

2 Does the landfill have a focused tipping 
area? 

0 5

3 Are there leachate seeps appearing along 
the landfill sideslopes? Or is there ponding 
of water/leachate on the landfill surface? 

10 0
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Collection Efficiency

No. 
(i)

Question Discount, % 
(xi )

Yes No
4 Is the average depth of waste 10m or 

greater?
0 10

5 Is any daily or weekly cover material applied 
to newly deposited waste? 

0 10

6 Is any intermediate/final cover applied to 
areas of the landfill that have reached 
interim or final grade? 

0 5

7 Does the landfill have a geosynthetic or clay 
liner? 

0 5



22

LFG System Area Coverage 



 
The LFG System Area Coverage Percentage is 
defined as the percentage of the landfilled area 
that has a comprehensive and operating LFG 
collection system.  



 
Brackets I to V are defined in the table below. 



 
Area Coverage Factor (ACF) associated with each 
bracket.
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LFG System Area Coverage Percentage and 
Area Coverage Factor (ACF)

LFG System Area 
Coverage 

Percentage
Bracket

Area Coverage 
Factor (ACF)

80 – 100% I 0.95

60 – 80% II 0.75

40 – 60% III 0.55

20 – 40% IV 0.35

< 20% V 0.15
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Optional Input


 

Optional input:
– User recommended value for:

• k
• L0

• Collection efficiency (can vary by year)
• Supersedes model recommended parameters
• Input only if reliable data are available

– Actual measured recovery rate (plotted on 
output graph only; no calculations performed by 
model)
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Example


 

Input


 
Output table


 

Output graph
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Recommended Future  
Modifications


 

Calibrate the model with additional actual  
site recovery data, esp. from landfills in the 
“Cold and Wet” zone


 

Incorporate use of multiple k and L0 to 
model different waste fractions at a given 
time


 

Allow the use of different k and L0 values 
for different years to reflect changes in 
waste composition over time
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Thank You


 

Any questions?


 

Email contact:
bryce.lloyd@owthk.com.hk


	Slide Number 1
	China Landfill Gas Model�Version 1.1
	China Landfill Gas Model�Version 1.1
	China Landfill Gas Model�Version 1.1
	China Landfill Gas Model�Version 1.1
	China Landfill Gas Model�Version 1.1
	China Landfill Gas Model�Version 1.1
	China Landfill Gas Model�Version 1.1
	China Landfill Gas Model�Version 1.1
	China Landfill Gas Model�Version 1.1
	Climate Zones in China
	Climate Zones in China
	Climate Zones in China
	Slide Number 14
	METHANE GENERATION RATE (k)
	ULTIMATE METHANE GENERATION POTENTIAL (L0)
	ULTIMATE METHANE GENERATION POTENTIAL (L0)
	Fire Discount Factor
	Collection Efficiency
	Collection Efficiency
	Collection Efficiency
	LFG System Area Coverage �
	LFG System Area Coverage Percentage and �Area Coverage Factor (ACF)
	Optional Input
	Example
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Recommended Future  Modifications
	Thank You

