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Urban Waste Management with an Emphasis
on Reducing Greenhouse Gas Emissions from
the Source Using IWM Model (Case Study: 15t
(Urban District of Tehran

Abstract

Disposal of urban waste contains pollutants whose
quantity and diversity multiplies every day. This
process, while requiring appropriate management,
should be done in a way that minimizes greenhouse
gas emissions. In this research, after considering the
quantity and quality of waste in the 15 district of
Tehran and its current disposal method, four sce-
narios were considered studying the facilities, recy-
cling, compost, and also a reduction of 5% of waste
materials from the source. Then the scenarios were
analyzed in terms of the production and emission of
greenhouse gases using the IWM model. The results
indicate that recycling and compost facilities play a
significant role in reducing the greenhouse gases. By
reducing 5% of waste per year, 401.66 tons of CH,
+ NO_ and 6132.36 tons of CO, gas have been de-
creased on average in one year. In general, it can be
argued that the use of facilities such as recycling and
compost, as well as using the principle of reduction
from the source by culture-building for the general
public, can reduce environmental problems and in
particular lower the greenhouse gas emissions.

Key words: waste, recycling, compost, reduction,
greenhouse gas emission
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Total Waste || Virgin Material | Reprocessing
t| Di of Recycled || Net Life Cycle
Recycling | Ci ing EFW AD Landfill System Credit i Inventory

Tonnes Managed (***) 0 24,991 0 0 171,332 196,323
Energy Consumed (GJ) 0 5,307 0 0 10,546 15,853 0 0 15,853
Greenhouse Gases

- CO2 (tonnes) 0 313 0 0 755 1,068 0 0 1,068

- CH4 + NOx (tonnes) 0.0 1.63 0.0 0 8,234 8,236 0.0 0.0 8,236

- CO2 Equivalents (tonnes) 0 582 0 0 174,860 175,442 [1} 0 175,442
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Total Waste || Virgin Material | Reprocessing
1itf| Di of Recycled || Net Life Cycle
Recycling | Composting EFW AD Landfill System | Credit Materials Inventory
Acid Gases
- NOx (tonnes) 0.00 0.811 0.0 0.00 4.09 4.90 0.0 0.0 49
- SOx (tonnes) 0.00 1.096 0.0 0.00 2.16 3.26 0 0.0 33
- HClI (tonnes) 0.000 0.002 0.00 0.00 0.747 0.75 0.0 0.00 0.7
|Smog Precursors
- NOx (tonnes) 0.00 0.811 0.0 0.0 4.09 49 0.0 0.0 49
- PM (tonnes) 0.00 42 0.00 0.0 473 516 0.0 0.0 516
- VOCs (tonnes) 0.00 0.90 0.00 0.0 26.8 277 0.0 0.0 2
Heavy Metals & Organics
- Air
Pb (kg) 0.000 0.063 0.0 0.0 0.16 0.2 0.00 0.00 0.2
Hg (kg) 0.000 0.002 0.00 0.00 0.003 0.00 0.00 0.00 0.00
Cd (kg) 0.000 0.006 0.00 0.00 0.076 0.08 0.00 0.00 0.08
Dioxins (TEQ) (g) 0.0000 0.00000 0.000 0.000 0.004 0.004 n/a 0.0000 0.004
- Water
Pb (kg) 0.000 0.229 0.000 0.00 3.66 3.88 0.0 0.0 3.88
Hg (kg) 0.0000 0.00033 0.000 0.000 0.080 0.080 0.00 0.00 0.080
Cd (kg) 0.000 0.004 0.000 0.00 477 477 0.0 0.00 4774
BOD (kg) 0.00 0.085 0.000 0 37,001 37,001 0 0 37,001
Dioxins (TEQ) (g) nla nla nla 0.0000 0.00037 0.0004 n/a n/a 0.00037
[Residual Waste (tonnes) 0 1,250 0 0 171,332 172,582 0 0 | 172.582
OS5I st s TWM e 31 Y (gl g sl (sl 5T et N sk
| Total Waste || Virgin Material | Reprocessing
A g 1t|| Displ it | of Recycled || Net Life Cycle
Recycling | Composting EFW AD Landfill System Credit Materialk Inventory
Tonnes Managed (***) 24,991 0 0 0 171,332 196,323
Energy Consumed (GJ) 13,648 0 0 0 8473 22121 -1,299,581 207,841 -1,069,619
Greenhouse Gases
- CO2 (tonnes) 892 0 0 0 610 1,502 -39,677 7634 -30,542
- CH4 + NOx (tonnes) 6.7 0.00 0.0 0 9,437 9,444 -453.6 136 9,004
- CO2 Equivalents (tonnes) 2,501 0 0 0 199,585 202,086 -88,377 11,857 125,565
Acid Gases
- NOx (tonnes) 5.08 0.000 0.0 0.00 277 7.85 -135.6 136 -114.1
- SOx (tonnes) 232 0.000 0.0 0.00 1.87 4.18 -165 18.4 -142.5
- HClI (tonnes) 0.005 0.000 0.00 0.00 0.855 0.86 -887.2 1.17 -885.2
Smog Precursors
- NOx (tonnes) 5.08 0.000 0.0 0.0 277 79 -135.6 13.6 -114.1
- PM (tonnes) 0.91 0.0 0.00 0.0 48.0 48.9 -48.3 12.0 126
- VOCs (tonnes) 213 0.00 0.00 0.0 299 321 -119.9 18.3 -69.6
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Total Waste || Virgin Material | Reprocessing
A Displacement | of Recycled || Net Life Cycle
Recycling | Composting EFW AD Landfill System Credit Materials Inventory
Heavy Metals & Organics
- Air
Pb (kg) 0.096 0.000 0.0 0.0 0.16 0.3 -5.81 0.98 -46
Hg (kg) 0.003 0.000 0.00 0.00 0.003 0.01 -0.41 0.00 -0.40
Cd (kg) 0.012 0.000 0.00 0.00 0.084 0.10 -0.18 0.00 -0.09
Dioxins (TEQ) (g) 0.0001 0.00000 0.000 0.000 0.004 0.005 n/a 0.0000 0.005
- Water
Pb (kg) 0.348 0.000 0.000 0.00 3.70 4.05 -135.7 111.0 -20.65
Hg (kg) 0.0005 0.00000 0.000 0.000 0.081 0.082 -0.02 0.07 0.132
Cd (kg) 0.013 0.000 0.000 0.00 4.86 4.87 -09 1.12 5.041
BOD (kg) 0.73 0.000 0.000 0 37,7113 37,714 -16,254 38,968 60,428
Dioxins (TEQ) (g) n/a n/a n/a 0.0000 0.00038 0.0004 n/a n/a 0.00038
Residual Waste (tonnes) 1,250 0 0 1] 171,332 172,582 -3,578 3,324 172,328
OBX, it le s TWM ke 51T sla g les (sl 50T CRAITE
Total Waste [ Virgin Material | Reprocessing
Di of Recycl Net Life Cycle
Recycling | C EFW AD Landfill System Credit Materials Inventory
Tonnes Managed (***) 0 23,742 0 0 162,765 186,507
Energy Consumed (GJ) 0 5,042 0 0 9,994 15,036 0 0 15,036
Greenhouse Gases
- CO2 (tonnes) 0 298 0 0 715 1,013 0 0 1,013
- CH4 + NOx (tonnes) 0.0 1.55 0.0 0 7.833 7.834 0.0 0.0 7834
- CO2 Equivalents (tonnes) 0 553 0 0 166,324 166,877 0 0 166,877
|Acid Gases
- NOx (tonnes) 0.00 0.771 0.0 0.00 3.87 464 0.0 0.0 46
- SOx (tonnes) 0.00 1.041 0.0 0.00 2.05 3.09 0 0.0 31
- HClI (tonnes) 0.000 0.002 0.00 0.00 071 071 0.0 0.00 0.7
Smog Precursors
- NOx (tonnes) 0.00 0.771 0.0 0.0 3.87 46 0.0 0.0 4.6
- PM (tonnes) 0.00 4.0 0.00 0.0 45.0 49.0 0.0 0.0 49.0
- VOCs (tonnes) 0.00 0.85 0.00 0.0 255 264 0.0 0.0 264
Heavy Metals & Organics
- Air
Pb (kg) 0.000 0.060 0.0 0.0 0.15 0.2 0.00 0.00 0.2
Hg (kg) 0.000 0.001 0.00 0.00 0.003 0.00 0.00 0.00 0.00
Cd (kg) 0.000 0.006 0.00 0.00 0.072 0.08 0.00 0.00 0.08
Dioxins (TEQ) (g) 0.0000 0.00000 0.000 0.000 0.004 0.004 n/a 0.0000 0.004
- Water
Pb (kg) 0.000 0.217 0.000 0.00 347 3.69 0.0 0.0 369
Hg (kg) 0.0000 0.00031 0.000 0.000 0.076 0.076 0.00 0.00 0.076
Cd (kg) 0.000 0.004 0.000 0.00 453 454 0.0 0.00 4535
BOD (kg) 0.00 0.081 0.000 0 35,150 35,151 0 0 35,151
Dioxins (TEQ) (g) n/a n/a n/a 0.0000 0.00035 0.0004 n/a n/a 0.00035
Residual Waste (tonnes) 0 1,187 0 0 162,765 163,952 0 0 163,952
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Total Waste || Virgin Material | Reprocessing
N Dk of Net Life Cycle
Recycling | Composting EFW AD Landfill System Credit Materials Inventory
Tonnes Managed (***) 23,742 ] 0 0 162,765 186,507
|Energy Consumed (GJ) 12,943 0 0 0 8,025 20,968 -1,240,715 196,317 -1,023,430
Gases
- CO2 (tonnes) 846 0 0 0 577 1,423 -37.788 7,256 -29,109
- CH4 + NOx (tonnes) 6.3 0.00 0.0 0 8,981 8,988 -434.3 129 8,566
- CO2 Equivalents (tonnes) 2,370 0 0 0 189,941 192,311 84,125 11,247 119,433
Acid Gases
- NOx (tonnes) 481 0.000 0.0 0.00 262 7.43 -128.8 129 -108.5
- SOx (tonnes) 220 0.000 0.0 0.00 177 397 -156 175 -134.7
- HCl (tonnes) 0.004 0.000 0.00 0.00 0814 0.82 -8426 i1 -840.7
|Smog Precursors
- NOx {tonnes) 481 0.000 0.0 0.0 262 74 -128.8 129 -108.5
- PM (tonnes) 0.86 0.0 0.00 0.0 456 46.5 -45.7 1.2 19
- VOCs (tonnes) 2.02 0.00 0.00 0.0 285 30.5 -114.3 17.0 -66.8
Heavy Metals & Organics
- Air ’..
Pb (kg) 0.091 0.000 0.0 0.0 0.15 02 -547 091 43 »
Hg (kg) 0.002 0.000 0.00 0.00 0.003 0.01 039 0.00 039 é —/«/
Cd (kg) 0.012 0.000 0.00 0.00 0.080 0.09 -0.18 0.00 -0.08
Dioxins (TEQ) (g) 0.0001 0.00000 0.000 0.000 0.004 0.004 na 0.0000 0.004 P ol A
. Erew Co gy o doliliad
- Water U b M
rban anagement
Pb (kg) 0.331 0.000 0.000 0.00 3.52 3.85 -127.6 104.1 -19.59 8
Hg (kg) 0.0005 0.00000 0.000 0.000 0.077 0.078 0.02 0.07 0.126 WAVl 0+ o)les
Cd (kg) 0.012 0.000 0.000 0.00 462 463 09 1.06 4795 No.50 Spring 2018
BOD (kg) 0.69 0.000 0.000 0 35,827 35,828 -15,203 37,073 57,698
Dioxins (TEQ) (g) n/a nfa n/a 0.0000 0.00036 0.0004 n/a nla 0.00036 YEA
Residual Waste (tonnes) 1,187 0 0 0 162,765 -3413 3157
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