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An estimation of bio-methane and energy project potentials of municipal solid waste using landfill gas emission and cost models

ST 1: Study area landfills approximate characteristics at time of experiment
	Parameters 
	Landfill
A
	Landfill
B
	Landfill
C
	Landfill
D
	Average/
Total

	Area covered by landfills (m2)
	691.6
	2856
	410.4
	2046
	6,012

	Volume of each landfill (m3)
	2282.28
	9139.20
	2093.04
	7979.40
	21,493.92

	Approx. design area of the landfill (m2)
	34,550
	142,800
	20,520
	102,300
	300,600

	Approx. design area of the landfill (Acre)
	8.54
	35.29
	5.07
	25.28
	74.28

	Volume of drum (m3)
	0.2271
	0.2271
	0.2271
	0.2271
	0.2271

	No of drums per landfills (units) (2015)
	10,049.67
	40,243.06
	9,216.38
	35,136.06
	94,645.17

	No of drums per day (units)
	7
	17
	6
	13
	43

	Average landfill period spend (yrs.)
	4
	7
	5
	8
	8

	Average density of the waste (kg/m3)
	82.41
	55.30
	75.03
	44.87
	56.23

	Waste generation rate (Mg cap-1 yr-1)
	0.128
	0.128
	0.128
	0.128
	0.128

	Average population serving the landfill
	11,827
	52,293
	10,542
	42,241
	116,903

	Annual population increase rate 
	1.029
	1.029
	1.029
	1.029
	1.029

	Paper and Textile (Mg)
	25.82
	123.68
	21.87
	92.29
	263.66

	Garden, park and non-food waste (Mg)
	67.42
	306.06
	60.19
	247.79
	681.45

	Food and kitchen Waste (Mg)
	182.89
	799.08
	164.64
	650.59
	1,797.20

	Wood and Straw (Mg)
	19.54
	83.12
	17.78
	69.06
	189.50

	Other waste types (Mg)
	443.50
	1,967.91
	396.71
	1,589.61
	4,397.73

	Total degradable waste (Mg)
	295.67
	1,311.94
	264.47
	1,059.74
	2,931.82

	Total waste acceptance MSWD (Mg/yr.)
	739.17
	3,279.85
	661.18
	2,649.34
	7,329.55

	Total waste potential MSWT (Mg/yr.)
	1,513.86
	6,693.50
	1,349.38
	5,406.85
	14,963.58

	Percentage of waste acceptance (%)
	48.83%
	48.96
	49.00
	49.00
	49.88





ST 2: Summary of LFG generated from the landfills using Land GEM model
	Year
	Waste Accepted
	Waste-In-Place
	Total landfill gas

	
	(Mg/year)
	(short tons/year)
	(Mg)
	(short tons)
	(Mg/year)
	(m3/year)

	2015
	14,964
	16,460
	0
	0
	0
	0

	2016
	15,398
	16,937
	14,964
	16,460
	3.106E+02
	2.487E+05

	2017
	15,844
	17,428
	30,361
	33,397
	6.151E+02
	4.926E+05

	2018
	16,304
	17,934
	46,205
	50,826
	9.141E+02
	7.319E+05

	2019
	16,776
	18,454
	62,509
	68,760
	1.208E+03
	9.673E+05

	2020
	17,263
	18,989
	79,285
	87,214
	1.497E+03
	1.199E+06

	2021
	17,763
	19,540
	96,548
	106,203
	1.783E+03
	1.427E+06

	2022
	18,279
	20,106
	114,311
	125,742
	2.064E+03
	1.653E+06

	2023
	18,809
	20,690
	132,590
	145,849
	2.343E+03
	1.876E+06

	2024
	19,354
	21,290
	151,399
	166,539
	2.619E+03
	2.098E+06

	2025
	19,915
	21,907
	170,753
	187,828
	2.893E+03
	2.317E+06

	2026
	20,493
	22,542
	190,668
	209,735
	3.166E+03
	2.535E+06

	2027
	21,087
	23,196
	211,161
	232,277
	3.437E+03
	2.752E+06

	2028
	21,699
	23,869
	232,248
	255,473
	3.707E+03
	2.968E+06

	2029
	22,328
	24,561
	253,947
	279,342
	3.977E+03
	3.184E+06

	2030
	22,976
	25,273
	276,275
	303,903
	4.246E+03
	3.400E+06

	2031
	23,642
	26,006
	299,251
	329,176
	4.516E+03
	3.616E+06

	2032
	24,327
	26,760
	322,893
	355,182
	4.787E+03
	3.833E+06

	2033
	25,033
	27,536
	347,220
	381,942
	5.058E+03
	4.050E+06

	2034
	25,759
	28,335
	372,253
	409,478
	5.331E+03
	4.269E+06

	2035
	26,506
	29,157
	398,012
	437,813
	5.606E+03
	4.489E+06

	2036
	27,275
	30,002
	424,518
	466,970
	5.883E+03
	4.711E+06

	2037
	28,066
	30,872
	451,793
	496,972
	6.162E+03
	4.934E+06

	2038
	28,879
	31,767
	479,858
	527,844
	6.444E+03
	5.160E+06

	2039
	29,717
	32,689
	508,738
	559,611
	6.729E+03
	5.389E+06

	2040
	30,579
	33,637
	538,455
	592,300
	7.018E+03
	5.620E+06

	2041
	31,466
	34,612
	569,033
	625,937
	7.311E+03
	5.854E+06

	2042
	32,378
	35,616
	600,499
	660,549
	7.607E+03
	6.092E+06

	2043
	33,317
	36,649
	632,877
	696,165
	7.909E+03
	6.333E+06

	2044
	34,283
	37,712
	666,194
	732,813
	8.214E+03
	6.578E+06

	2045
	35,277
	38,805
	700,477
	770,525
	8.526E+03
	6.827E+06

	2046
	36,300
	39,931
	735,755
	809,330
	8.842E+03
	7.080E+06

	2047
	37,353
	41,089
	772,055
	849,261
	9.164E+03
	7.338E+06

	2048
	38,436
	42,280
	809,408
	890,349
	9.493E+03
	7.602E+06

	2049
	39,551
	43,506
	847,845
	932,629
	9.828E+03
	7.870E+06

	2050
	40,698
	44,768
	887,396
	976,135
	1.017E+04
	8.143E+06

	2051
	41,878
	46,066
	928,094
	1,020,903
	1.052E+04
	8.423E+06

	2052
	43,093
	47,402
	969,972
	1,066,969
	1.087E+04
	8.708E+06

	2053
	44,342
	48,777
	1,013,065
	1,114,371
	1.124E+04
	9.000E+06

	2054
	45,628
	50,191
	1,057,407
	1,163,148
	1.161E+04
	9.298E+06

	2055
	46,952
	51,647
	1,103,036
	1,213,339
	1.199E+04
	9.603E+06

	2056
	48,313
	53,145
	1,149,987
	1,264,986
	1.238E+04
	9.915E+06

	2057
	49,714
	54,686
	1,198,301
	1,318,131
	1.278E+04
	1.023E+07

	2058
	51,156
	56,272
	1,248,015
	1,372,817
	1.319E+04
	1.056E+07

	2059
	52,640
	57,903
	1,299,171
	1,429,088
	1.361E+04
	1.090E+07

	2060
	54,166
	59,583
	1,351,811
	1,486,992
	1.404E+04
	1.124E+07

	2061
	55,737
	61,311
	1,405,977
	1,546,574
	1.448E+04
	1.159E+07

	2062
	57,353
	63,089
	1,461,714
	1,607,885
	1.493E+04
	1.195E+07

	2063
	59,017
	64,918
	1,519,067
	1,670,974
	1.539E+04
	1.232E+07

	2064
	60,728
	66,801
	1,578,083
	1,735,892
	1.587E+04
	1.270E+07

	2065
	62,489
	68,738
	1,638,811
	1,802,693
	1.635E+04
	1.309E+07

	2066
	0
	0
	1,701,300
	1,871,431
	1.685E+04
	1.349E+07

	2067
	0
	0
	1,701,300
	1,871,431
	1.603E+04
	1.284E+07

	2068
	0
	0
	1,701,300
	1,871,431
	1.525E+04
	1.221E+07

	2069
	0
	0
	1,701,300
	1,871,431
	1.451E+04
	1.161E+07

	2070
	0
	0
	1,701,300
	1,871,431
	1.380E+04
	1.105E+07

	2080
	0
	0
	1,701,300
	1,871,431
	8.369E+03
	6.701E+06

	2090
	0
	0
	1,701,300
	1,871,431
	5.076E+03
	4.065E+06

	2100
	0
	0
	1,701,300
	1,871,431
	3.079E+03
	2.465E+06

	2110
	0
	0
	1,701,300
	1,871,431
	1.867E+03
	1.495E+06

	2120
	0
	0
	1,701,300
	1,871,431
	1.133E+03
	9.069E+05

	2130
	0
	0
	1,701,300
	1,871,431
	6.869E+02
	5.501E+05


ST 3: Basic project inputs for LFGCost-Web model (EPA, 2021b; EPA, 2021c)
	Basic and design input parameters
	Project Size
	Equivalent SI units 

	Year landfill opened
	2007
	2007

	Year of landfill closure
	2027
	2027

	Area of LFG wellfield (1 well/acre)
	10 acre
	40,400 m2

	Average annual waste acceptance rate
	39,900 Ton/yr.
	39,900 Mg/yr.

	Energy project begins operation
	2023
	2023

	CH4 content of landfill gas
	50%
	50 %

	CH4 generation rate constant, k (yr-1)
	0.04 yr-1
	0.04 yr-1

	Potential CH4 generation capacity L0 
	3204 ft3/ton
	90.73 m3/Mg

	RNG Processing Plant
	1,000-6,000 ft3/min LFG
	28.3-170 m3/min LFG

	Standard Turbine-Generator Sets
	Greater than 3 MW
	Greater than 3 MW
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SF 1: User input page of LandGEM Model (EPA, 2020)
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SF 2: Variation of total LFG, CH4, CO2 and NMOC in m3/yr.
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Figure 2-1. LandGEM User Inputs Worksheet

A B [} D E F G H 1 J K L
1 |USER INPUTS Landfill Name or Identifier:
2
3 4: ENTER WASTE ACCEPTANCE RATES
4 1: PROVIDE LANDFILL CHARACTERISTICS InputUnits|
5 |Landfill Open Year
6  |Landfill Closure Year
7  |Have Model Calculate Closure Year? | Yes © No
5 |Waste Design Capacity megagrams z|
9

Restore Default Model
K )2 DETERMINE MODEL PARAMETERS Parameters

Methane Generation Rate, k (year ')

13 | b CAA Conventional - 0.05 |
4 [Potential Methane Generation Capacity, L, (m*/Mg)
CAA Convertional - 170 ~l

k (Methane Generation Rate Constant): The methane generation rate constant, k, describes the rate at o

.
H P Type here to search
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