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The need to improve landfill gas (lfg) modeling accuracy is 

increasing as more sites are required to construct lfg capture 

systems and report greenhouse gas emissions. Additionally, lfg 

model output provides crucial projections used for designing landfill 

gas to energy (lfgte) projects. The US EPA has identified over 

1,000  current and potential lfgte projects  nationally (May 2017).  

While lfg models are a necessary tool, the complexity of individual 

sites and limited assumptions in standard U.S. models can often 

lead to high error in projections.  We present a model that improves 

customization for individual sites and demonstrate its use at a 

complex multiple phase site (Figure 1).  
 

 

 

 

 

 

  

Introduction 

 
 
 
 
 
 

Methods 
 

 

 

 

 

Models were differentiated by scaling, phases, and component 

characterization. Running LandGEM in its most basic form yielded 

the greatest error in the model validation test (overestimating by a 

factor of 8, Table 2). Scaling CDD in the BSN and BDN models 

reduced error by 30-50% and incorporating multiple components 

reduced error by 25% compared to the BLG model (Fig. 4).  The 

BDN and MCSP slopes most closely resembled the slope of 

measured gas (Table 2). 
 

 

 

 

 

 

 

 

Table 2. Model summary            Figure 4. Model validation test. 
 

Food and paper cause the most significant increases in the MCSP 

model compared to basic models (Fig. 5). Applying a scaling factor 

for paper in this model reduces error and slope deviance from 

measured gas. 
 

 

 

 

 

 

 

 

Figure 5. Single phase models      Figure 6. Dual phase models 
 

Figure 6 demonstrates the influence of a scaling factor.  Without a 

scaling factor, food and paper in phase 1 and CDD and Bulk in 

phase 2 are projecting  higher gas.  Including component analysis, 

closures and scaling factor can all contribute to improved accuracy. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Methods (cont.) 
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Improving Custom Landfill Gas Modeling 

at a Multiple Phase Landfill 

Results and Discussion  

Figure 1 Brookhaven 

Landfill, NY (BL) 

We selected seven  gas generating components to characterize a 

municipal solid waste (MSW) landfill in the U.S.  Decomposition 

values  were chosen from several batch studies, k values were 

adjusted for the climate and  L0  were adjusted by waste 

characteristics at the site  (Table 1). Shifts in waste composition 

(phases) and temporal closures were considered (Figures 2&3).  

The following model was applied to this site and model results are 

compared to standard model output (LandGEM). Five model 

approaches are compared including Landgem (lg)  basic (BLG), basic  

lg with CDD scaled or normalized to MSW in single and dual phases 

(BSN, BDN), and multiple component single and dual phase (MCSP, 

MCDP). Multiple component models used waste sort data for the site. 
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Table 1. Decay values. *Wang et 

al. 2013, **Staley and Barlaz, 2009,  

***Assuming CDD is 70% wood, 

10% gypsum, 5% paper, 15% non-

degradable. 

The multiple component, multiple phase model provides a standard method for decision 

making and customization of a lfg model for individual sites. It can improve slope 

accuracy and reduce error for gas projection at a landfill. Future research on custom 

scaling is expected to further improve results.  This work has broader application to 

mixed MSW and CDD landfills. 
 

Component k L0 

Wood 0.03 62.6* 

Paper &Textile 0.06 62.6* 

Other non-

food 
0.10 128.1** 

Yard, garden, 

and park 
0.10 72** 

Food 0.185 300.7** 

Bulk 
0.04-

0.09 
100-170 

CDD 0.04 51.14*** 

Conclusions and Next Steps 

Where:: p = phase, c = component, i = 1 year time increment, j = 0.1 year time 

increment, Fc,p = fraction of the waste representing each component in each phase, 

kc = methane generation rate (year -1)  for component c, L0c = Potential methane 

generation capacity (m3/Mg) for component c, Sc = Scaling factor for component c 

Figure 2.  BL Cells and closures 
 

Model Total  

projected Gas 

 (x 109) 

Slope (x 106) 

2002-2016 
(measured gas =0.9) 

Factor 

overestimate 

2002-2016 

BLG 6.3 3 8 

BSN 3.3 3 4 

BDN 4.3 1  3.5 

MCSP 4.8 0.8  6.5 

MCDP 4.9 0.2 5.5 

Figure 3. BL Waste phases 


