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Calculation and Projection of Greenhouse Gas Emissions
from La Chureca Landfill in Managua, Nicaragua
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ABSTRACT: The aim of this study was to assess the feasibility of a landfill project to reduce greenhouse gas (GHG)
from La Chureca Landfill in Managua, Nicaragua (“Project”). The feasibility study involved surveying the status and
composition of waste on its way in to the landfill and projecting GHG emissions from the landfill. A projection of the
GHG emissions with the IPCC model based on the survey results indicated the period 2006 to 2043 would see mean
yearly GHG emissions of 290,147 ton-CO,/year with model certainty not considered, and 217,610 ton-CO,/year with
model certainty considered. Thus, the result exceeded the corresponding median and mean values of other CDM projects
implemented in Central America, even after model uncertainty was considered together with the conservative estimation
of carbon capture efficiency. The similar result was produced even with an analysis of sensitivity to error factors. All
the findings of the study are expected to be applicable as basic data for deciding about whether & how to proceed
with the Project.
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Fig 1. Waste sampling throughout quatering method.
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Table 1. The amounts of Waste Disposal in La Chureca
Landfill from 2002 to 2027

(Unit: ton)
Year amounts Note
2002 331,790
2003 346,804
2004 368,000 PGA (2007)
2005 364,519
2006 398,362
2007 409,143
2008 409,143
2009 409,143
2010 409,143 Assumed to be same with 2006
2011 409,143
2012 409,143
2013 417,780
2014 406,724
2015 419,243
2016 423,390 Inside data
2017 390,480
2018 381,753
2019 418,309
2020 423,082
2021 423,082
2022 423,082
2023 423,082
2024 423,082 Assumed to be same with 2020
2025 423,082
2026 423,082
2027 423,082
Sum 10,506,868
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Table 2. The Results of Composition Analysis on Municipal Solid Waste Imported in La Chureca

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Average
Item Weight Weight Weight Weight Weight Weight

T A T A
Pruning waste 1,003  39.80 691 51.72 856 40.18 1,052 49.63 270 28.74 774 4281
Othre non-degradable 430 17.07 312 23.39 572 26.85 483 22.76 313 33.31 422 2332
waste
Food 864 34.29 156 11.65 425 19.96 223 10.5 25 2.61 338 18.71
Paper 107 4.26 44 3.26 73 3.44 116 5.47 255 27.17 119 6.58
Clothing 55 2.17 96 7.18 156 7.33 147 6.95 45 4.76 100 5.51
Plastic 33 1.29 26 1.97 24 1.11 83 3.92 22 2.38 38 2.08
Metal 11 0.45 8 0.63 7 0.35 10 0.46 8 0.89 9 0.5
Glass 17 0.68 3 0.19 17 0.78 7 0.31 1 0.13 9 0.49
Sum 2,521 100 1,336 100 2,130 100 2,120 100 939 100 1,809 100

J. of KORRA, 30(4), 2022
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Table 3. Apparent Density Per Composition of Municipal Solid Waste Imported in La Chureca
(unit: kg/m)
i Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Average
Loose Compact Loose Compact Loose Compact Loose Compact Loose Compact Loose Compact
Pruning waste 122 169 297 368 304 390 290 374 170 223 237 305
Othre non- 71 97 56 134 101 151 94 123 35 56 71 112
degradable waste
Food 432 516 286 379 378 486 391 473 164 624 330 496
Paper 45 56 71 88 61 98 76 122 37 48 58 82
Clothing 163 178 131 271 145 194 145 205 104 174 138 204
Plastic 63.47  66.88 53.44 5701 58.85 61.64 63.69 73.72 4533  48.60 56.96 62
Metal 204 215 83 92 104 112 119 121 209 248 144 158
Glass 933 933 273 273 1,144 1,144 772 772 334 334 691 691

Table 4. Literature Review to Survey the Composition of Waste Generated in Nicaragua

ltem IPES-OIT (2004) - Managua® UN Habitat (2009) - Managua® Lopez (2015)-Dolores®
Organics 56.67 74.35 65.29
Paper 10.67 141 551
Cardboard 7.33 3.69 (contained in paper)
Plastic 14.00 7.12 10.63
Glass 1.67 1.19 437
Metal 0.67 1.03 271
Others - 1121 11.50
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Table 5. Projection of CO, Emissions from La Chureca Landfill
(Unit: ton-COy/year)

Year CO, emissions CO, emissions
(with model uncertainty not considered) (with model uncertainty considered)
2006 84,026 63,019
2007 152,652 114,489
2008 207,592 155,694
2009 252,159 189,119
2010 288,747 216,560
2011 319,108 239,331
2012 344,545 258,409
2013 367,857 275,892
2014 385,253 288,940
2015 402,872 302,154
2016 418,832 314,124
2017 425,503 319,127
2018 429,906 322,429
2019 441,931 331,448
2020 453,146 339,859
2021 462,687 347,015
2022 470,876 353,157
2023 477,960 358,470
2024 484,130 363,097
2025 489,535 367,152
2026 494,296 370,722
2027 498,508 373,881
2028 413,011 309,758
2029 345,878 259,409
2030 292,421 219316
2031 249,296 186,972
2032 214,089 160,567
2033 185,038 138,778
2034 160,837 120,628
2035 140,507 105,380
2036 123,302 92,476
2037 108,648 81,486
2038 96,095 72,071
2039 85,287 63,966
2040 75,939 56,954
2041 67,820 50,865
2042 60,741 45,556
2043 54,547 40,911
sum 11,025,577 8,269,183
annual average 290,147 177,923
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Table 6. Projection of CO, Captured at La Chureca Landfill
CO2 captured (in ton-CO,) CO, captured (in m/min)
Year 63.46% in carbon 85 % in carbon 63.46% in carbon 85 % in carbon
capture efficiency capture efficiency capture efficiency capture efficiency
2023 246,682 330,412 52.57 70.41
2024 205,877 275,757 43.87 58.76
2025 173,489 232,376 36.97 49.52
2026 147,443 197,489 31.42 42.08
2027 126,243 169,093 26.90 36.03
2028 262,097 351,059 55.85 74.81
2029 219,494 293,996 46.77 62.65
2030 185,571 248,558 39.54 52.97
2031 158,203 211,902 33.71 45.15
2032 135,861 181,976 28.95 38.78
2033 117,425 157,282 25.02 33.52
2034 102,067 136,711 21.75 29.13
2035 89,165 119,431 19.00 25.45
2036 78,247 104,807 16.67 22.33
2037 68,948 92,351 14.69 19.68
2038 60,982 81,681 12.99 17.41
2039 54,123 72,494 11.53 15.45
2040 48,191 64,548 10.27 13.75
2041 43,039 57,647 9.17 12.28
2042 38,546 51,630 8.21 11.00
2043 34,616 46,365 7.38 9.88

Sum 2,596,310 3,477,567 - -

Table 7. Projection of CO, Captured at La Chureca Landfill (with Model Uncertainty Considered)

CO; captured (in ton-CO,) CO; captured (in mi/min)

Year 63.46% in carbon 85 % in carbon 63.46% in carbon 85 % in carbon

capture efficiency capture efficiency capture efficiency capture efficiency
2023 185,011 247,309 39.42 52.81
2024 154,408 206,318 32.90 44.07
2025 130,117 174,282 27.73 37.14
2026 110,582 148,117 23.56 31.56
2027 94,682 126,820 20.18 27.02
2028 196,573 263,295 41.89 56.11
2029 164,621 220,497 35.08 46.99
2030 139,178 186,419 29.66 39.72
2031 118,653 158,926 25.28 33.87
2032 101,896 136,482 21.71 29.08
2033 88,069 117,962 18.77 25.14
2034 76,550 102,533 16.31 21.85

F71=2H 3, 30(4), 2022
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Table 7. Continued

CO, captured (in ton-CO,)

CO, captured (in mi/min)

Year 63.46% in carbon 85 % in carbon 63.46% in carbon 85 % in carbon
capture efficiency capture efficiency capture efficiency capture efficiency
2035 66,874 89,573 14.25 19.09
2036 58,686 78,605 12.51 16.75
2037 51,711 69,263 11.02 14.76
2038 45,737 61,261 9.75 13.05
2039 40,593 54,371 8.65 11.59
2040 36,143 48,411 7.70 10.32
2041 32,279 43,235 6.88 9.21
2042 28,910 38,722 6.16 8.25
2043 25,962 34,774 5.53 741
Sum 1,947,233 2,608,175 - -
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