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Introduction 

Inappropriate management of landfills can lead to 

the pollution of atmosphere, soil and water. Thus 

conducting vast studies for the purpose of 

preventing such pollutions is deemed necessary. 

Water and atmosphere are among the 

environmental factors for which they play the 

superior role in site selection process of landfills. 

Among the important environmental factors climatic 

elements, temperature, precipitation, wind and sun 

radiations play the superior role compared to the 

other climatic elements. The temperature and 

humidity are the main determining factors for the 

type and course of the decomposition of solid 

waste. The wind however plays the considerable 

role in transferring the generated suspended 

particles and gasses (1). The municipal landfills are 

utilized for the purpose of reducing the 

environmental impacts of the generated solid 

waste. The landfills can turn into an environmental 

tragedy in case of inappropriate design and 
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management (2). For the purpose of minimizing the 

potential risks of landfills a scientific based site 

selection is necessary. In site selection procedure of 

landfills various factors including surface and 

underground water pollution, economic factors, 

geological features, wind direction, roads, airports 

and mines positioning etc, must be considered in 

order to provide the best possible options for the 

construction of a landfill. The intensive growth of 

solid waste generation shows the crucial role of a 

comprehensive management plan in human health. 

The city of Marvdasht is located in the Fars 

province, 35 km from the north of Shiraz with mild 

and mountainous climate. The population of this 

city is 137087 based on the 2011 

capitation.Marvdasht is one the northern cities of 

Fars province with an altitude of 1620 meters from 

the sea surface and the area of 4649 km2. This 

region is geographically ideal and with mild climate, 

ample water sources and appropriate soil.  

The city of Marvdasht in currently facing a daily 

waste generation rate of 80 tons which requires 

several long term and short term plans, including 

management of their solid waste disposal and 

recycling. The city officials have considered a 

temporary location for the land filling operation 

which faces several issues which includes 

inappropriate location in direction of cities’ 

development, incomplete landfill site, 

approximation to farm lands and nearby villages 

and unapplied secure disposal. According to 

researchers such as Entezari (2012) the relocation 

of this landfill to a more suitable location is 

necessary due to the various issue mentioned 

above (3). 

The recent solid waste landfills projects include 

the design and installation of controlling 

equipments for the transference of the generated 

landfill biogas for energy generation (4). 

Uncontrolled leachate and biogas emissions from 

the solid waste landfills can cause harmful effects 

for the environment (5). The emitted gasses from 

the landfills are also called LFG which are generated 

through biochemical reactions on decomposable 

organic compounds under anaerobic condition. The 

dominant landfill gasses include methane, carbon 

dioxide, hydrogen gasses, hydrogen sulfide, volatile 

organic compounds etc(6).Omrani et al.(2008) 

investigated the collection conditions of methane 

from the landfill of Shiraz (7). This study has 

investigated the collection conditions of methane by 

considering the technical, financial and hygienic 

aspects. Their study results suggested that the 

produced biogas from the landfills contains 61% 

methane and 24% carbon dioxide. Every cubic 

meter of methane gas is equal to (added)an energy 

capacity of 5.22 kw/h of electricity. If we were to 

consider an electricity generation efficiency of 30%, 

the generation capacity of every cubic meter of 

methane would decrease to 1.56 kw/h (4). 

Evaluation of solid waste moisture effect on biogas 

generation rate in landfills was studied by Zoghi et 

al. (2011). In this study, the landfill of Saravan, one 

of the other cities of Iran, was modeled by using the 

LandGEM software which calculated the amount of 

output biogas in various years. The obtained results 

illustrate that the production rate of gas in humid 

conditions is 3.85 times more than the dry 

conditions. The maximum methane, carbon dioxide 

and NMVOCs generation in this landfill under humid 

conditions is respectively equal to 32110, 11700 

and 500 tons per year and under dry condition is 

respectively equal to 8349, 3043 and 130 tons per 

year (8). Ahmadiet al(2014) conducted a research 

on the generation rates of greenhouse gasses like 

methane and carbon dioxide in the landfill of 

AradKooh, another city of Iran,throughout a course 

of 30 years by using a first order decomposition rate 

equation (9). The obtained results suggested that 

the gas generation in the landfill would experience 

a fall after the shutdown. The maximum methane 

and carbon dioxide rates were observed 

respectively at 616 million kg in 2015 and the 

minimum generation rates were observed at 

respectively 0.3 and 0.8 million kg in 2044. The 

overall volume of generated gas by this landfill is 

estimated at 213 million cubic meters within 30 

years, 24 percent of which is comprised of methane 

and 73 percent of carbon dioxide (9).  

Methane is one of the greenhouse gasses with 

approximately 12 years of lifespan. The decreased 

global production of methane can entail 

considerable positive and swift effects on the global 

warming (10). Studies show that the average global 

temperature in the last year has increase by 0.3 and 

0.6 ˚C (11). Currently the dominant approach in 

inhibiting the generated gas from the landfills in Iran 

is through extraction and burning. However, most of 

these landfills in Iran are devoid of the minimal 

necessary equipment for the extraction and 

combustion of the generated biogas. Appliance of 

recycling methods of solid waste such as 

composting can also reduce amount of solid waste 

and the landfill's area (12). The evaluation and 

estimation of emission and generation rates of 

biogases from the landfills for the purpose of design 

and successful extraction of energy is highly 

important. The generated biogas in the landfills 

could directly be used for production of required 

energy in various industries including the lightening, 

gas turbines and generators (7). The emission of 

biogases generated in landfills entail various 

potential effects on the environment some of which 

are  fire, explosion, health risks, destruction of 
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agricultural products, the pollution of underground 

waters, global warming of atmosphere and 

dissatisfaction with the generated odor (6).  

Although, several other studies have investigated 

the generation and emission of pollutants from 

landfills, however no current study is presented for 

the landfills of Marvdasht. This investigation is 

conducted for the general purpose of determining 

the emission rates of carbon dioxide, methane and 

48 NMOCs in the landfills of Marvdasht and their 

various consequences from different perspectives 

including environmental, technical and health. We 

have also investigated the pollutants dispersion into 

the nearby regions using various available models.   

Methods and Materials 
- Study region 

 

The previous landfill of Marvdasht is located near 

the Persepolis crossroads which is closed since the 

year 2002 due to the lack of space and proximity to 

the city. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
         

 

 Figure 1.  A snapshot from Marvdasht  landfill (A) and unloaded waste in the site for the purpose   of disposal (B). 
                       

 

The LandGem software package is developed by 

the control and technology center which is affiliated 

with the United States environmental protection 

agency which could be used for the automatic 

prediction and modeling of gas emissions from the 

municipal landfills [13]. This software package is 

also capable of estimating the emission rates of 

NMOCs in addition to the two main gasses which is 

carbon dioxide and methane [12, 13, 14]. In order 

to calculate the emission rate of pollutants from the 

Marvdasht landfill, two factors must be determined: 

(1) the weight of the solid waste disposed 

throughout the lifespan of the landfill and (2) the 

climatic features. The Landfill of Marvdasht has 

been operational since 2003. Considering the rising 

population in the city and the efficiency of the 

municipal waste collection system, the amount of 

waste delivered for disposal is increased in 

proportion to last year. According to the records 

from the Municipal recycling agency of Marvdasht, 

the amount of delivered waste for disposal was 80 

tons per day in 2015. The LandGEM software uses 

the first order decomposition rate equation for the 

calculation and estimation of annual emission of 

gasses from the landfill in specified regions which is 

handled by the user and it is presented below:  

 

 

QCH4 = ∑ KLo

n

i=1

(
Mi

10
) e−k∗tij       (1) 

 
 

where QCH4 is the methane generation rate in cubic 

meter; i is the step index in year; n is the specified 

year difference for the calculation of gas generation 

and the year of establishment; J is the interval in 0.1 

of the year; k is the methane generation rate in the 

year-1; Lo is the methane generation potential in 

m3/ton; Mi is the waste mass in the first operation 

year in ton and tij is the age of j portion of waste in j 

years in 0.1 of the year (for instance:3.2 years).  

In respect to the climatic features of the region 

and the precipitation rate of 400 mm/year, we 

would consider a value of 170 m3/ton.year for the 

methane generation potential and a value of 0.02 

for the methane generation rate by considering the 

type of the landfill. The Eq.2 is usually used for the 

calculation of L0.  
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𝐿o (
𝑚3

𝑚𝑔
) = 𝑀𝐶𝐹 ∗ 𝐷𝑂𝐶 ∗ 𝐷𝑂𝐶𝐹 ∗ 𝐹

+ 1482.8               (2) 
 
 

where MFC is the correction coefficient of 

methane which would be equal to 1 in 5 meters of 

landfill depth and 0.8 in above 5 meters of depth; 

DOC is the percentage of the decomposable organic 

carbon; DOCF is the non-similarity coefficient (which 

is equal to 0.77) and F is the volume percentage of 

methane in the produced gas in the landfill which is  

considered within the range of 40% and 60% [7]. 

We have inputted the landfill descriptions based on 

Table1 into the LandGEM software. 

 

 

 

 

 

 

Landfill Open Year 2010   

Landfill Closure Year (with 80-year limit) 2030 
 

Actual Closure Year (without limit) 2030 
 

Have Model Calculate Closure Year? No 
 

Waste Design Capacity   Ton 

Methane Generation Rate, k 0.050 year-1 

Potential Methane Generation Capacity, Lo 170 m3/Mg 

NMOC Concentration 4,000 ppmv as 

hexane 
Methane Content 50 % by volume 

 

Table 1. Landfill Characteristics 

 

 

The population of the city for the future based on 

the current population and the growth coefficient (r 

equal of 1.1) was predicted in this study. The Eq.3 

was used in order to calculate the population for the 

following years. 

 

 

𝑃𝑛 = 𝑃0(1 + 𝑟)𝑛                     (3) 
 

 

 

Where Pn is the population in the n year, P0 is the 

population in the base year, r is the average 

population growth rate and n is the number of years. 

In this study, The ScreenView software was utilized 

to investigate the dispersion of carbon dioxide, 

methane and NMOCs into the atmosphere. The 

presented presumptions in Table2 were used in this 

software.  

 

 

  
Table 2. Assumptions and parameter for using Screen View  software 

 

 

 

 

Parameters CO2 CH4 NMOCs 

Source type Area Area Area 

Emission rate  0.0126 

gr/s.m3 

0.0046 gr/s.m3 0.000197 

gr/s.m3 

Source release height 0 m  0 m 0 m 

Receptor height above ground 1 m 1 m 1 m 

Larger side of rectangular area 100 m 100 m 100 m 

Smaller side of rectangular area 50 m 50 m 50 m 

Search through range of wind direction? Yes Yes Yes 

Dispersion coefficient  Urban  Urban  Urban 
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Results and Discussions 
- The population and waste 

estimation of future years 
 

Based on the records from the municipal recycling 

agency of Marvdasht, 80 tons of solid waste is 

disposed in the landfill. Therefore the population 

details of this city were estimated within the years 

of 2012 and 2030 which is presented in Table 1. By 

dividing the population of the city in 2011 over the 

annual waste generation rates of every citizen in 

Marvdasht, a value of 583 g/day was calculated 

In this study a constant value for the waste 

generation capita and a population growth rate 

within the years of 2003 and 2030 was assumed in 

order to determine the population growth rate and 

waste generation 

 

 

 

 

 

 

 

 

capita in other years. The disposal capacity of the 

landfill was estimated at 849000 tons based on the 

gathered information. The operation course of the 

landfill was estimated at 27 years which is within 

the years of 2003 and 2030 based on the disposal 

capacity of the landfill of Marvdasht and the waste 

generation rate. The estimation of population and 

waste generation of Marvdaht in the following years 

are presented in Table 3.  

 

 

 

 

 

Year Population Amount 

of produced 

solid waste 

in year 

Amount of 

accumulated 

solid waste in 

landfill 

Year Population Amount 

of 

produced 

solid 

waste in 

year 

Amount of 

accumulated 

solid waste 

in landfill 

2003 125023 25948 25948 2017 146387 30382 422208 

2004 126531 26261 52209 2018 147997 30716 452925 

2005 128039 26574 78783 2019 149625 31054 483979 

2006 129547 26887 105670 2020 151271 31396 515376 

2007 131055 27200 132871 2021 152935 31741 547117 

2008 132563 27513 160384 2022 154617 32090 579208 

2009 134071 27826 188210 2023 156318 32443 611651 

2010 135579 28139 216349 2024 158037 32800 644452 

2011 137087 28452 244801 2025 159776 33161 677613 

2012 138594 28765 273566 2026 161533 33526 711139 

2013 140119 29081 302648 2027 163310 33894 745034 

2014 141660 29401 332049 2028 165107 34267 779301 

2015 143219 29724 361774 2029 166923 34644 813946 

2016 144794 30051 391826 2030 168759 35025 848972 

Table 3.  Population details and waste generation rate in years 1382 and 1409 
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The estimation of the total 

generated biogas  
 

Biogases are produced as the result of biological 

degradation of perishable organic matter under 

anaerobic conditions. Biogases include carbon 

dioxide, methane and dozens of other toxic 

chemicals known as non-methane organic 

compounds. It was revealed that the dominant 

produced gasses in Marvdasht landfill are methane 

and carbon dioxide gasses. It is estimated that 

170000000 tons of carbon dioxide and 

46670000000 tons of methane would be released 

into the atmosphere within the course of 27 years 

of landfill operation. In addition to carbon dioxide 

and methane, a collection of other NMOCs are also 

produced at the landfill. The generation rate of 

NMOCs within the course of 27 years of landfill 

operation is estimated at about 389000 tons. 

Although, after the operation shutdown in 2030 no 

other waste is disposed in this landfill, however the 

production of these biogases is not halted. Based 

on the estimations conducted by  

 

 

 

 

LandGEM software, the volume of the generated 

gas within 150 years of operation would reach 

12×1011 tons of biogas. Table 4 presents the 

details about the aggregated generation of various 

gasses at the landfill of Marvdasht within the course 

of 27 and 150 years. The first order rate equation is 

the most common way used to predict gas 

generation in landfills. Amini et al. (2012) reported 

that generally predictions handled through the first 

order rate equation are on average lower than 

actual gas generation. Also, they reported that the 

uncertainty (coefficient of variation) in gas 

generation of the first order rate equation varied 

from ±11% to ±17% at initial years of landfills 

operation, ±9% to ±18% at the end of waste 

placement, and ±16% to ±203% for 50 years after 

landfill closure year [15]. This information shows 

that accuracy of the first order rate equation for 

prediction of gas generation can be more accurate 

for landfill life duration compared to corresponding 

years after shutdown. 
 

                       

 

Table4. The emitted gas from the Marvdasht  landfill within the course of 27 and 150 years 

 

 

The volume of the generated biogas within the 

course of 150 years is presented in Figure 2. As it is 

illustrated by this figure, the volume of the 

generated biogas is increased based on the 

increment in the amount of aggregated waste. 

However after one year of suspense after the 

operation shutdown in the landfill, the generated 

biogas is heavily decreased. The climax of biogas 

generation is observed in the year 2031 which is  

 

 

calculated at 4488000 m3 of annual generation. 

Based on the Figure 2, the biogas generation rate in 

the Marvdasht landfill would fall to 477800 m3 per 

year in 2143.  
 

 

 

 

 

 

Gas type 

years 

Gas generation potential within 27 years Gas generation potential within 150 

m3 ton Average gas 

production in 

ton per year  

m3 ton Average gas 

production in 

ton per year  

Carbon 

dioxide 

31100000 1700000000000 630000000 132000000 725000000000 4800000000 

Methane 31100000 46670000000 1700000000 132000000 200000000000 1300000000 

NMOCs 1400 389000 14400 1000000 300000000 2000000 

Total 

biogas 

250000 200000000 7400000 265000000 220000000000 1400000000 
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Figure 2. The aggregated gas rate and produced biogas in the Marvdasht landfill 
 

Carbon dioxide generation rate 

Carbon dioxide is the most important greenhouse 

gas and the main factor in global warming. Carbon 

dioxide in generated as the result of anaerobic 

decomposition of perishable portions of waste. In 

Figure 3, the volume of the generated carbon 

dioxide is presented within the years of 2003 and 

2143. As it is illustrated, the volume of carbon 

dioxide is increased in proportion to the increased 

amount of waste in the landfill. This rise is 

continued until 2031 which is one year after the  

 

 

 

 

operation shutdown of Marvdasht landfill. However 

it would heavily fall after two year of shutdown.The 

climax of carbon dioxide generation is observed in 

2031 which will be equal of 2244000 m3. Despite 

the decreasing gasgeneration after 2031, the 

process is continued until 1522. The annual carbon 

dioxide generation rate of carbon dioxide would fall 

to 238900 after 150 years of operation shutdown 

which is in the year 2143. Since carbon dioxide is 

heavier than air, it would move towards the bedding 

of the landfill.  

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Carbon dioxide generation shifts in the Marvdasht landfill after 150 years 
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Methane production rate 

Methane is one of the greenhouse gasses with 

ample energy. An approximate of 0.00165 MW of 

energy could be obtained for every cubic meter of 

methane. Figure 4 presents the methane 

production rate after 150 years of operation. The 

extractable amount of energy from the generated 

methane is also presented. The generation rate of 

methane would reach its climax after 1 year of 

operation shutdown which is equal to 3700 MW of 

energy. According to the statement from the Iranian 

Ministry of Energy in 2015, the estimated cost of 

electricity produced from landfills is 2900 rials per 

KW. The revenue obtained from the Marvdasht 

landfill would amount to 10 billion rials in 2031. The 

revenue gained from selling the electricity 

generated from the landfill would be 1489 billion 

rials after 27 years of operation. However 

considerable amounts of methane areextractable 

from the landfill of Marvdasht after closure year. By 

calculating the potential revenue gained from 

selling the generated electricity based on the  

 

 

 

current pricing, revenue of about 6346 billion rials 

is achievable within 150 years of operation. It is 

worth mentioning that the initial installation costs of 

required extraction equipments are not considered. 

Therefore it is necessary to conduct a 

comprehensive research on the exact cost and 

revenues of energy generation from the landfills. 

Since methane is lighter than air, it would move 

towards the ground surface (16). After reaching the 

concentration 5 to 15%, the risk of sudden 

explosion is increased. A sudden explosion of 

methane could inflict much financial and physical 

damage to the staff and equipments. The exposure 

to the high concentrations of this gas is also life 

threatening for the landfill staff. Therefore the 

extraction of this gas would be beneficial in 

economic, environment and health perspectives.  
 

 

 

 

  
Figure 4. The volume of generated methane in Marvdasht landfill after 150 years 
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Figure 5. The obtained revenue gained from the generated electricity within 150 years 

 

NMOCs generation rate 

 

The NMOCs are a collection of chemical 

compounds with different chemical structure but 

similar behavior (17). NMOCs are generated and 

released into the atmosphere through various 

means including combustion, solvents, anaerobic 

decomposition of organic compounds and 

production processes (13). NMOCs could also lead 

to the formation of tropospheric ozone which entails 

much health risks for humans. Several other 

NMOCs including benzene or 1.3 Butadiene are also 

highly dangerous for humans. As it is presented in 

Figure 6, the emission of NMOCs is increased in  

 

 

proportion to the aggregated waste in the landfill 

which would reach a climax after a yearof operation 

shutdown. The volume of the released NMOCs in 

atmosphere would be equal to 17950 in 2031. The 

generated NMOCs in the landfills are relatively lower 

that carbon dioxide or methane, however chemical 

compounds such as benzene and vinyl chloride are 

harmful and occasionally carcinogenic. The NMOCs 

generation rate for 2016 was modeled using the 

LandGEM software. The result of this modeling is 

the list of 48 NMOCs that are released within the 

year of 2016 from the landfill. The emission rate of 

compounds such as vinyl chloride and benzene into 

the atmosphere is estimated respectively as 0.041 

and 0.091 tons in 2016.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. The total emission rate of NMOCs within 150 years 
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Chloroethane (ethyl chloride) - HAP/VOC 0.008 2.828 

Chloroform - HAP/VOC 0.000 0.065 

Chloromethane - VOC  0.005 2.610 

Dichlorobenzene - (HAP for para isomer/VOC) 0.003 0.457 

Dichlorodifluoromethane  0.175 34.80 

Dichlorofluoromethane – VOC 0.024 5.656 

Dichloromethane (methylene chloride) – HAP 0.108 30.45 

Dimethyl sulfide (methyl sulfide) – VOC 0.044 16.97 

Ethane  2.421 1936 

Ethanol - VOC  0.113 58.73 

Ethyl mercaptan (ethanethiol) – VOC 0.013 5.003 

Ethylbenzene - HAP/VOC 0.044 10.01 

Ethylene dibromide - HAP/VOC 0.000 0.002 

Fluorotrichloromethane - VOC  0.009 1.653 

Hexane - HAP/VOC  0.051 14.36 

Hydrogen sulfide  0.111 78.31 

Mercury (total) - HAP  0.000 0.001 

Pollutants Emission rate 

Ton/year m3/year 

Total landfill gas  2717 2175000 

Methane  725.6 1088000 

Carbon dioxide  1991 1088000 

NMOC  31.190 8701 

1,1,1-Trichloroethane (methyl chloroform) - HAP  0.006 1.044 

1,1,2,2-Tetrachloroethane - HAP/VOC  0.017 2.393 

1,1-Dichloroethane (ethylidene dichloride) - HAP/VOC 0.021 5.221 

1,1-Dichloroethene (vinylidene chloride) - HAP/VOC 0.002 0.435 

1,2-Dichloroethane (ethylene dichloride) - HAP/VOC 0.004 0.892 

1,2-Dichloropropane (propylene dichloride) - HAP/VOC 0.002 0.392 

2-Propanol (isopropyl alcohol) - VOC  0.272 108.8 

Acetone  0.037 15.23 

Acrylonitrile - HAP/VOC 0.030 13.70 

Benzene - No or Unknown Co-disposal - HAP/VOC 0.013 4.133 

Benzene - Co-disposal - HAP/VOC  0.078 23.93 

Bromodichloromethane - VOC  0.046 6.743 

Butane - VOC  0.026 10.88 

Carbon disulfide - HAP/VOC 0.004 1.262 

Carbon monoxide 0.355 304.5 

Carbon tetrachloride - HAP/VOC  0.000 0.009 

Carbonyl sulfide - HAP/VOC  0.003 1.066 

Chlorobenzene - HAP/VOC  0.003 0.544 

Chlorodifluoromethane  0.010 2.828 
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Methyl ethyl ketone - HAP/VOC 0.046 15.44 

Methyl isobutyl ketone - HAP/VOC  0.017 4.133 

Methyl mercaptan - VOC  0.011 5.438 

Pentane – VOC 0.022 7.178 

Perchloroethylene (tetrachloroethylene) – HAP 0.056 8.049 

Propane - VOC  0.044 23.93 

t-1,2-Dichloroethene - VOC  0.025 6.091 

Toluene - No or Unknown Co-disposal - HAP/VOC 0.325 84.84 

Toluene - Co-disposal - HAP/VOC 1.417 369.8 

Trichloroethylene (trichloroethene) - HAP/VOC 0.033 6.091 

Vinyl chloride - HAP/VOC 0.041 15.88 

Xylenes - HAP/VOC  0.115 26.10 

 
Table 5. The emission rate of NMOCs into the atmosphere in 1394 

 

 

The evaluation of emission into the 

atmosphere 
Calculations suggest that in 2016 the emission 

rate of carbon dioxide, methane and NMOCs in 

Marvdasht landfill in respectively equal to 0.0046, 

0.0126 and 0.000197 g/s.m3. The emission of the 

aforementioned gasses into the atmosphere was 

modeled by using the Screen View software. The 

modeling results for carbon dioxide and methane 

are presented in Figure7 and for the NMOCs are 

presented in Figure 8. It is worth mentioning that the 

Figures 7 and 8 present the pollutant 

concentrations simply in the direction of the wind 

which is equal to 1 meter per hour. As it is shown, 

the concentration of the pollutant in a 1000 meter 

radius of the landfill is being decreasing with high 

slope. The concentration of carbon dioxide, 

methane and NMOCs in a 100 meter distance in 

respectively equal to 0.437, 0.159, 0.006 

g/m3which would reach 0.0388, 0.014 and 

0.0006 g/m3 in a 1000 meter distance.  Since the 

average concentration of carbon dioxide in the 

atmosphere is equal to 0.00756 g/m3, the 

generated carbon dioxide in the landfill can be 

increased in concentration in a 100 and 1000 

meter distance which would respectively be 0.4445 

and 0.0463 g/m3. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 7: Concentration shifts of carbon dioxide and methane with changes in distance from the landfill 
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Figure 8. The concentration shifts of NMOCs with changes in distance from the landfill 

 
 

Conclusions 

In this study, all the required information 

regarding the transportation and disposal of 

municipal solid wastes of Marvdasht were gathered 

and consequently led to the modeling of the carbon 

dioxide, methane and NMOCs emission into the 

atmosphere. The results obtained from this 

modeling suggest that within the years of 2003 and 

2031 the amount carbon dioxide, methane and 

NMOCs will respectively be equal to 17×1011, 

4667×107 and 3.89×105 tons. The carbon dioxide 

and methane are among the most important 

greenhouse gasses which would have positive 

effects on global warming if prevented. Since the 

majority of the NMOCs are highly toxic and 

carcinogenic thus the decreased emission of these 

gasses into the atmosphere would prevent diseases 

such as cancer. It is suggested to extract the 

generated biogas on site in order to prevent their 

emission. In this study the revenue gained by 

utilizing the extracted methane to produce energy 

was estimated within the course of 27 operational 

years of the landfill which is calculated at 1489 

billion rials. It is worth mentioning that the above 

estimation did not take into the account the initial 

establishment costs for the required equipment for 

the extraction and treatment of the landfill biogas. 

Therefore comprehensive research is required in 

order to estimate the exact cost and revenue of 

energy generation in the landfills. 

The results obtained in this study can be used for 

the purpose of design and establishment of 

extraction and treatment systems of the produced 

gasses in the landfill of Marvdasht.

 

References 

1. Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Blaha 

MJ, et al. Heart disease and stroke statistics--2014 update: a report from 

the American Heart Association. Circulation. 2014;129(3):e28-e292. 

2. Uflacker R, Schonholz C, Papamitisakis N, trial S. Interim 

report of the SENTIS trial: cerebral perfusion augmentation via partial 

aortic occlusion in acute ischemic stroke. The Journal of cardiovascular 

surgery. 2008;49(6):715-21. 

3. Sandercock P, Berge E, Dennis M, Forbes J, Hand P, Kwan J, 

et al. A systematic review of the effectiveness, cost-effectiveness and 

barriers to implementation of thrombolytic and neuroprotective therapy 

for acute ischaemic stroke in the NHS. Health technology assessment. 

2002;6(26):1-112. 

 

 

 

 

 

 

4. Beraki S, Litrus L, Soriano L, Monbureau M, To LK, 

Braithwaite SP, et al. A pharmacological screening approach for discovery 

of neuroprotective compounds in ischemic stroke. PloS one. 

2013;8(7):e69233. 

5. Chen J, Shehadah A, Pal A, Zacharek A, Cui X, Cui Y, et al. 

Neuroprotective effect of human placenta-derived cell treatment of stroke 

in rats. Cell transplantation. 2013;22(5):871-9. 

6. Chieffo R, Inuggi A, Straffi L, Coppi E, Gonzalez-Rosa J, 

Spagnolo F, et al. Mapping early changes of cortical motor output after 

subcortical stroke: a transcranial magnetic stimulation study. Brain 

stimulation. 2013;6(3):322-9.  

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0 1000 2000 3000 4000 5000 6000

N
M

O
C

s 
co

n
ce

n
tr

a
ti

o
n

 (
g

/m
3
)

Distance (m)

NMOCs

173 



                           Journal of Advanced Medical Sciences and Applied Technologies (JAMSAT). 2016; 2(1) 

7. Peruzzotti-Jametti L, Cambiaghi M, Bacigaluppi M, Gallizioli 

M, Gaude E, Mari S, et al. Safety and efficacy of transcranial direct current 

stimulation in acute experimental ischemic stroke. Stroke; a journal of 

cerebral circulation. 2013;44(11):3166-74. 

8. Hossmann KA. Pathophysiology and therapy of experimental 

stroke. Cellular and molecular neurobiology. 2006;26(7-8):1057-83. 

9. Rodrigo R, Fernandez-Gajardo R, Gutierrez R, Matamala JM, 

Carrasco R, Miranda-Merchak A, et al. Oxidative stress and 

pathophysiology of ischemic stroke: novel therapeutic opportunities. CNS 

& neurological disorders drug targets. 2013;12(5):698-714. 

10. Shah K, Abbruscato T. The role of blood-brain barrier 

transporters in pathophysiology and pharmacotherapy of stroke. Current 

pharmaceutical design. 2014;20(10):1510-22. 

11. Winship IR, Armitage GA, Ramakrishnan G, Dong B, Todd KG, 

Shuaib A. Augmenting collateral blood flow during ischemic stroke via 

transient aortic occlusion. Journal of cerebral blood flow and metabolism 

: official journal of the International Society of Cerebral Blood Flow and 

Metabolism. 2014;34(1):61-71. 

12. Yadollahikhales G, Borhani-Haghighi A, Torabi-Nami M, Edgell 

R, Cruz-Flores S. Flow Augmentation in Acute Ischemic Stroke. Clinical and 

applied thrombosis/hemostasis : official journal of the International 

Academy of Clinical and Applied Thrombosis/Hemostasis. 2014. 

13. Liebeskind DS. Collateral circulation. Stroke; a journal of 

cerebral circulation. 2003;34(9):2279-84. 

14. Saqqur M, Uchino K, Demchuk AM, Molina CA, Garami Z, 

Calleja S, et al. Site of arterial occlusion identified by transcranial Doppler 

predicts the response to intravenous thrombolysis for stroke. Stroke; a 

journal of cerebral circulation. 2007;38(3):948-54. 

15. Bang OY, Saver JL, Kim SJ, Kim GM, Chung CS, Ovbiagele B, 

et al. Collateral flow predicts response to endovascular therapy for acute 

ischemic stroke. Stroke; a journal of cerebral circulation. 2011;42(3):693-

9. 

16. Shuaib A, Butcher K, Mohammad AA, Saqqur M, Liebeskind 

DS. Collateral blood vessels in acute ischaemic stroke: a potential 

therapeutic target. The Lancet Neurology. 2011;10(10):909-21. 

17. Hillis AE, Ulatowski JA, Barker PB, Torbey M, Ziai W, 

Beauchamp NJ, et al. A pilot randomized trial of induced blood pressure 

elevation: effects on function and focal perfusion in acute and subacute 

stroke. Cerebrovascular diseases. 2003;16(3):236-46. 

18. Terpolilli NA, Kim SW, Thal SC, Kataoka H, Zeisig V, Nitzsche 

B, et al. Inhalation of nitric oxide prevents ischemic brain damage in 

experimental stroke by selective dilatation of collateral arterioles. 

Circulation research. 2012;110(5):727-38. 

19. Pranevicius O, Pranevicius M, Liebeskind DS. Partial aortic 

occlusion and cerebral venous steal: venous effects of arterial 

manipulation in acute stroke. Stroke; a journal of cerebral circulation. 

2011;42(5):1478-81. 

20. Levi H, Schoknecht K, Prager O, Chassidim Y, Weissberg I, 

Serlin Y, et al. Stimulation of the sphenopalatine ganglion induces 

reperfusion and blood-brain barrier protection in the photothrombotic 

stroke model. PloS one. 2012;7(6):e39636. 

21. Schellinger PD, Shuaib A, Kohrmann M, Liebeskind DS, Jovin 

T, Hammer MD, et al. Reduced mortality and severe disability rates in the 

SENTIS trial. AJNR American journal of neuroradiology. 

2013;34(12):2312-6. 

22. Shuaib A, Schwab S, Rutledge JN, Starkman S, Liebeskind DS, 

Bernardini GL, et al. Importance of proper patient selection and endpoint 

selection in evaluation of new therapies in acute stroke: further analysis 

of the SENTIS trial. Journal of neurointerventional surgery. 2013;5 Suppl 

1:i21-4. 

23. Leker RR, Molina C, Cockroft K, Liebeskind DS, Concha M, 

Shuaib A, et al. Effects of age on outcome in the SENTIS trial: better 

outcomes in elderly patients. Cerebrovascular diseases. 2012;34(4):263-

71. 

24. Lutsep HL, Altafullah IM, Roberts R, Silverman IE, Turco MA, 

Vaishnav AG. Neurologic safety event rates in the SENTIS trial control 

population. Acta neurologica Scandinavica. 2013;127(2):e5-7. 

25. Hammer M, Jovin T, Wahr JA, Heiss WD. Partial occlusion of 

the descending aorta increases cerebral blood flow in a nonstroke porcine 

model. Cerebrovascular diseases. 2009;28(4):406-10. 

26. Cortina B, Torregrosa G, Castello-Ruiz M, Burguete MC, 

Moscardo A, Latorre A, et al. Improvement of the circulatory function 

partially accounts for the neuroprotective action of the phytoestrogen 

genistein in experimental ischemic stroke. European journal of 

pharmacology. 2013;708(1-3):88-94. 

27. De Geyter D, Stoop W, Sarre S, De Keyser J, Kooijman R. 

Neuroprotective efficacy of subcutaneous insulin-like growth factor-I 

administration in normotensive and hypertensive rats with an ischemic 

stroke. Neuroscience. 2013;250:253-62. 

28. Weston RM, Lin B, Dusting GJ, Roulston CL. Targeting 

oxidative stress injury after ischemic stroke in conscious rats: limited 

benefits with apocynin highlight the need to incorporate long term 

recovery. Stroke research and treatment. 2013;2013:648061. 

29. Manzanero S, Santro T, Arumugam TV. Neuronal oxidative 

stress in acute ischemic stroke: sources and contribution to cell injury. 

Neurochemistry international. 2013;62(5):712-8. 

30. Perini F, Morra M, Alecci M, Galloni E, Marchi M, Toso V. 

Temporal profile of serum anti-inflammatory and pro-inflammatory 

interleukins in acute ischemic stroke patients. Neurological sciences : 

official journal of the Italian Neurological Society and of the Italian Society 

of Clinical Neurophysiology. 2001;22(4):289-96. 

31. Gu L, Wu G, Long J, Su L, Yan Y, Chen Q, et al. The role of TNF-

alpha 308G>A polymorphism in the risk for ischemic stroke. The American 

journal of the medical sciences. 2013;345(3):227-33. 

32. Akhtar M, Maikiyo AM, Najmi AK, Khanam R, Mujeeb M, Aqil 

M. Neuroprotective effects of chloroform and petroleum ether extracts of 

Nigella sativa seeds in stroke model of rat. Journal of pharmacy & bioallied 

sciences. 2013;5(2):119-25. 

33. Bae ON, Serfozo K, Baek SH, Lee KY, Dorrance A, Rumbeiha 

W, et al. Safety and efficacy evaluation of carnosine, an endogenous 

neuroprotective agent for ischemic stroke. Stroke; a journal of cerebral 

circulation. 2013;44(1):205-12. 

34. Sun L, Jin Y, Dong L, Sumi R, Jahan R, Li Z. The 

neuroprotective effects of Coccomyxa gloeobotrydiformis on the ischemic 

stroke in a rat model. International journal of biological sciences. 

2013;9(8):811-7. 

35. Dong L. QH, Zhang X., Wang C., Wang L., Cui L. Parthenolide 

is neuroprotective in rat experimental stroke model: downregulating NF-

kappaB, phospho-p38MAPK, and caspase-1 and ameliorating BBB 

permeability. Mediators of inflammation. 2013:370804. 

36. Zhang J, Fu B, Zhang X, Chen L, Zhang L, Zhao X, et al. 

Neuroprotective effect of bicyclol in rat ischemic stroke: down-regulates 

TLR4, TLR9, TRAF6, NF-kappaB, MMP-9 and up-regulates claudin-5 

expression. Brain research. 2013;1528:80-8. 

37. Yu L, Chen C, Wang LF, Kuang X, Liu K, Zhang H, et al. 

Neuroprotective effect of kaempferol glycosides against brain injury and 

neuroinflammation by inhibiting the activation of NF-kappaB and STAT3 

in transient focal stroke. PloS one. 2013;8(2):e55839. 

38. Godinez-Rubi M R-MA, Ortuno-Sahagun D. . Nitric oxide 

donors as neuroprotective agents after an ischemic stroke-related 

inflammatory reaction. Oxidative medicine and cellular longevity. 

2013:297357. 

39. Qi Z, Liu W, Luo Y, Ji X, Liu KJ. Normobaric hyperoxia-based 

neuroprotective therapies in ischemic stroke. Medical gas research. 

2013;3(1):2. 

40. Ladurner G, Kalvach P, Moessler H, Cerebrolysin Study G. 

Neuroprotective treatment with cerebrolysin in patients with acute stroke: 

a randomised controlled trial. Journal of neural transmission. 

2005;112(3):415-28. 

41. Heiss WD, Brainin M, Bornstein NM, Tuomilehto J, Hong Z, 

Cerebrolysin Acute Stroke Treatment in Asia I. Cerebrolysin in patients 

with acute ischemic stroke in Asia: results of a double-blind, placebo-

controlled randomized trial. Stroke; a journal of cerebral circulation. 

2012;43(3):630-6. 

42. Ruther E, Ritter R, Apecechea M, Freytag S, Windisch M. 

Efficacy of the peptidergic nootropic drug cerebrolysin in patients with 

senile dementia of the Alzheimer type (SDAT). Pharmacopsychiatry. 

1994;27(1):32-40. 

43. Hochstein-Mintzel V, Riedemann S, Alonso O, Niedda M, 

Aguilar M, Reinhardt G, et al. (There will exist no interdependence 

between bovine leukosis and infectious bovine rhinotracheitis). 

Zentralblatt fur Veterinarmedizin Reihe B Journal of veterinary medicine 

Series B. 1986;33(3):161-5. 

44. Chen N, Yang M, Guo J, Zhou M, Zhu C, He L. Cerebrolysin for 

vascular dementia. The Cochrane database of systematic reviews. 

2013;1:CD008900. 

45. Chen CL, Young SH, Gan HH, Singh R, Lao AY, Baroque AC, 

2nd, et al. Chinese medicine neuroaid efficacy on stroke recovery: a 

double-blind, placebo-controlled, randomized study. Stroke; a journal of 

cerebral circulation. 2013;44(8):2093-100. 

46. Heurteaux C, Widmann C, Moha ou Maati H, Quintard H, 

Gandin C, Borsotto M, et al. NeuroAiD: properties for neuroprotection and 

neurorepair. Cerebrovascular diseases. 2013;35 Suppl 1:1-7. 

47. Chen CL, Venketasubramanian N, Lee CF, Wong KS, Bousser 

MG, Investigators CS. Effects of MLC601 on early vascular events in 

patients after stroke: the CHIMES study. Stroke; a journal of cerebral 

circulation. 2013;44(12):3580-3. 

48. Bavarsad Shahripour R, Hemati A, Hosseinzadeh Maleki A. A 

randomized trial to assess the long-term safety of NeuroAiD among 

Caucasian patients with acute ischemic stroke. Chinese journal of 

integrative medicine. 2014;20(11):812-7.  

174 



                           Journal of Advanced Medical Sciences and Applied Technologies (JAMSAT). 2016; 2(1) 

49. Vafaee F, Zangiabadi N, Pour FM, Dehghanian F, Asadi-

Shekaari M, Afshar HK. Neuroprotective effects of the immunomodulatory 

drug Setarud on cerebral ischemia in male rats. Neural regeneration 

research. 2012;7(27):2085-91. 

50. Zhou Z, Lu T, Xu G, Yue X, Zhu W, Ma M, et al. Decreased 

serum brain-derived neurotrophic factor (BDNF) is associated with post-

stroke depression but not with BDNF gene Val66Met polymorphism. 

Clinical chemistry and laboratory medicine : CCLM / FESCC. 

2011;49(2):185-9. 

 

 

 

 

 

 

 

 

 

 

 

175 


