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ABSTRACT  
 

Tehran Metropolitan is one of the most crowded cities in the world. A large volume of various kind of solid 
waste are daily produced in the city which can cause lots of adverse environmental impacts. In the meanwhile, 
household hazardous waste has more importance than the others whereas it contains enormous toxic materials. 
Such toxins, by entering food chains and accumulating in humans can lead to a variety of gene mutations, 
cancer and congenital anomalies.  Thus separation and optimal management of these materials is extremely 
important. The first step for management of this class of materials is identification of compounds and 
determination of quantities of the components. The current study focuses on determining the hazardous rate of 
the household wastes in Tehran. Accordingly, the Strict 2 of Tehran Metropolitan was selected as case study. 
Random sampling and questionnaire were applied to conduct the research. The obtained results indicated that 
around 10% of entire household wastes were hazardous within 2010-2011. Besides, the findings revealed that 
the amount of the hazardous material in winter is more than it in summer. The findings derived from the 
questionnaire suggested that 30% of residents have enough knowledge of household hazardous wastes, most of 
which possess a bachelor’s degree or higher. In the meanwhile, only less than 10% separate the hazardous 
materials.    
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Introduction 
 
 Introduction of hazardous solid waste 
management is a serious challenge in a society [1,2]. 
Variety of products and population growth caused 
environment facing with waste problems which was 
not previously considered as a difficulty [3,4] .Waste 
materials and products should be thrown away from 
environment in order to avoid prevalence of diseases 
and comfort deprivation. But how and at what cost? 
In the second half of the twentieth century, 
management policy of solid waste in industrialized 
countries grew considerably. Unparallel with this 
fact, the hazards of occupational and public health 
reached the lowest point and environmental 
resources were protected. It is notable that waste 
materials are inevitable products of living in all 
areas. There are various types of producers such as 
domestic, agricultural and industrial. In the past, the 
world population and people’s needs were low; 
resources were limited, as a result, waste materials 
were naturally and quickly decomposed by 
microorganisms. After the industrial revolution, 
resources were used without any considerations and 
different types of waste materials were produced 

which they were non-biological degradable and they 
were able to survive and persist for a very long time 
[5,7]. This class of materials was entitled as 
Hazardous waste [6]. More than 7 million of 
chemical materials were identified by human and 
hundreds of new compounds are annually 
discovered. At present, approximately 80,000 
chemical materials are generally used. During the 
past 20 years, not only the number of chemical 
compounds increased significantly, but also they had 
a considerable rise from the quantitative point of 
view [8,9]. Due to the importance of the issue lots of 
studies have been done in this respect. In 2007, 
Buenrostro Delgado et al. performed a comparative 
analysis of hazardous household waste in two 
Mexican regions. They suggested that further 
researches to be conducted to establish the effect of 
low quantities of HHW upon the environment and 
public health. Slack et al. [1] examined the 
applicability of LandSim (Landfill Performance 
Simulation) modelling program to assess the 
environmental consequences of leachate released 
from a generic MSW landfill. Phuc Thanh et al. [11] 
identified the characteristic of the household solid 
waste in a Mekong Delta city, Vietnam. Besides, 
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they calculated the greenhouse gas baseline emission 
equal to 292.25 g (CO2 eq.) per capita per day from 
biodegradable components. De Rosa et al. [12] 
reviewed the global scope of the human health 
concerns posed by hazardous waste. Daryabeigi Zand 
and Abduli [13] examined the current situation of 
used household batteries in Iran and presented 
appropriate policies to manage them in a sustainable 
manner. Global production of organic matter grew 
sharply from one million tons in decade of the 
thirtieth AD to7 million tons in 1950 and also from 
63 million tons in 1970 to 250 million tons in 1985. 
Hazardous wastes are materials that are very 
dangerous and their disposal and transportation 
should be done with great precision such as 
radioactive materials, chemical pesticides, biological 
waste and flammable and explosive wastes [14,10]. 
These materials are usually produced in industries, 
hospitals, institutions and a very small percentage in 
houses. Almost any houses produce hazardous 
wastes such as color, detergents, oils, batteries, 
pesticides, and chemical compounds. Part of 
environmental problems and public health problems 
occur because of not dealing effectively with this 
group of wastes [11]. Materials’ health risks in 
domestic production can enter body and cause 
adverse effects by digestion of toxic substance such 
as anti-freeze materials, burns caused by acids such 
as battery acid, damages resulting from explosion 
and chemical sensitivity due to intense or long 
exposure with toxic chemicals such as formaldehyde, 
epoxy resins and insecticides [12,13,15]. These 
reactions are in connection with nervous system and 
they can include a wide range of adverse effects from 
respiratory problems up to congestion of organs 
.Environmental problems depend on special feature 
of products such as degree of solubility, stability, 
lack of reduction of toxin levels, the risk of toxicity 
to other creatures, its potential risk of penetrating to 
protective layers of landfill sites and its potential risk 
in terms of breaking through the waste water 
treatment processes. 
 The current study was conducted with aim of 
determining what proportion of the solid waste in 
Tehran Metropolitan is composed of hazardous 
materials.  
 
Materials and Methods:  
 
 The study area is the second area of Tehran 
municipality. It is one of Tehran urban areas which is 
located in the North East of Azadi square and this 
area is from West to North-West of Tehran. The 
major land uses of this residential area are roads, 
highways and green space. Alborz Mountains is the 
most prominent natural element in the north. Most of 
the area is formed so quickly and with repetition due 
to rapid growth of construction. One of the important 
economic functions of these areas is commercial 
activity such as Yadman trade center which caused 

construction of large commercial centers and this 
centre is the origin of urban and extra-urban 
commercial center. These areas will be attractive 
places for jobs and wide activities in the field of 
economic development.  
 
The Research Workflow:  
 
 The following procedure was carried out in 
order to determine the ratio of various domestic 
hazardous wastes.  
 
Total Sample Size Determination: 
 
 One of the most important parts of the sampling 
in the origin is determination of total volume of 
sampling (referred housing units) in the region. 
At first, total number of samples and Sampling 
locations in the area were determined by using 
Kakran formula (the following formula) 
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n = number of samples 
S = Society standard deviation 
  
 Due to lack information about the standard 
deviation of the society, so Bernoulli distribution 
standard deviation should be used with the average 
0/5. Therefore standard deviation is 0.25. Z Standard 
normal distribution with confidence of 95% is 
equivalent to 1 /96. In this study, Acceptable error 
(D) is considered 10%. Therefore; sample size will 
be assumed 108 in order to avoid further error.  
 
 
Determination Of Sampling Units: 
 
 In this study, sampling method is stratified 
random sampling method with classification which 
in the studied classes, areas of the region is assumed 
and the sample size is 12 in each class which these 
classes are the same as areas. In this way, in each 
area, 2 units were chosen for stratified random 
sampling and sampling was done in 3 consecutive 
days and these days did not include Fridays and 
holidays due to various occasions and the day after 
the holidays. As waste materials in these days are not 
usually the same as common waste in other days of 
the week And 6 samples were collected in the middle 
of February (the middle month of winter) and the 
other 6 samples were collected in the middle of 
August (the middle month of summer). In overall, 12 
units were determined for each area. Since, the 
second region of Tehran Municipality has 9 Areas, 
there were totally 108 samples and also 108 
questionnaires were distributed .The next step was to 
get Household wastes from sample units In specified 
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days with previous appointments by truck and the 
collected samples were coded and they were sent to 
laboratory based on their codes for weighing and 
identification of component’s combination. 
 
Method Of Determination Of Quantity And Samples’ 
Components: 
 
 After collecting samples and transferring them to 
laboratory, samples were tested based on their coding 
by a worker and they were weighted by a scale with 
accuracy of Gram and the results were recorded in 
special forms. After this stage, sample bags were 
opened and the components of the samples were 
separated in special baskets by workers. Finally, the 
baskets’ weights were calculated and weight of each 
component was recorded in the forms. 108 
questionnaires were distributed in the region that 
eighteen of them were those previous selected 

samples and the other samples were randomly 
distributed in other parts of the region. 
 
Results and Discussion  
 
Results From The First Sampling Period In Winter: 
 
 The first sampling was done on February 13, 
2011. On this day, eighteen samples were analyzed 
and it was realized that the total waste was 32/28 kg 
and the household hazardous waste was 426/2  kg . 
The household hazardous waste materials included : 

694/0  household cleaners, 1/0 kg consumer products 
in painting, 102/0 kg pesticides, herbicides, and 
fertilizers , 165/0   kg personal care products and 363/1 
 kg other products. The following chart shows the 
percentage of household hazardous waste materials 
(Fig.1).

 
 

 
 
Fig. 1: Hazardous wastes analysis on February 13, 2011in the second region of Tehran Municipality. 
 
Results From The Second Sampling Period In 
Winter: 
 
 The second sampling was carried out on 
February 14, 2011. On this day, eighteen samples 
were analyzed and it was realized that the total waste 
was 794/38 kg and the household hazardous waste 
was 78/11 kg. The household hazardous waste 
materials included :  694/0 kg household cleaners, 

053/0  kg consumer products in painting, 0/18 kg 
pesticides, herbicides, and fertilizers ,0/227  kg 
personal care products and 2/683 kg other products. 
The following chart shows the percentage of 
household hazardous waste materials. 

Results From The Third Sampling Period In Winter: 
 
 The third sampling was carried out on February 
15, 2011. On this day, eighteen samples were 
analyzed and it was realized that the total waste was 
54/023 kg and the household hazardous waste was 
10/313 kg. The household hazardous waste materials 
included : 0/113 kg household cleaners, 2/893 kg 
consumer products in painting, 2/404 kg pesticides, 
herbicides, and fertilizers ,0/018  kg personal care 
products and 4/885 kg other products. The following 
chart shows the percentage of household hazardous 
waste materials. 
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Fig. 2: Hazardous wastes analysis on February 14, 2011in the second region of Tehran Municipality.  
 

 
Fig. 3: Hazardous wastes analysis on February 15, 2011in the second region of Tehran Municipality.  
 
Results From The First Sampling Period In Summer: 
 
 The first sampling was carried out on August 07, 
2011. On this day, eighteen samples were analyzed 
and it was realized that the total waste was 42/385 kg 
and the household hazardous waste was 3/782 kg. 
The household hazardous waste materials included : 
0/439 kg household cleaners, 0/13 kg consumer 
products in painting, 0/008 kg pesticides, herbicides, 
and fertilizers ,0/11  kg personal care products and 
3/095 kg other products. The following chart shows 
the percentage of household hazardous waste 
materials. 
 

Results From The Second Sampling Period In 
Summer: 
 
 The second sampling was carried out on August 
08, 2011. On this day, eighteen samples were 
analyzed and it was realized that the total waste was 
50/956 kg and the household hazardous waste was 
3/617 kg. The household hazardous waste materials 
include : 0/417 kg household cleaners, 0/001 kg 
consumer products in painting, 0/008 kg pesticides 
and herbicides, and fertilizers ,0/258  kg personal 
care products and 2/94 kg other products. The 
following chart shows the percentage of household 
hazardous waste materials. 
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Fig. 4: Hazardous wastes analysis on August 07, 2011in second region of Tehran Municipality. 
 

 

 
 
Fig. 5: Hazardous wastes analysis on August 08, 2011 in the second region of Tehran Municipality. 
 
Results From The Second Sampling Period In 
Summer: 
 
 The third sampling was carried out on Tuesday 
in summer in August and the date was August 09, 
2011. On this day, eighteen samples were analyzed 
and it wad realized that the total waste was 40/102 kg 
and the household hazardous waste was 4/035 kg. 
The household hazardous waste materials included : 
0/174 kg household cleaners, 0/152 kg consumer 

products in painting, 0/005 kg pesticides and 
herbicides, and fertilizers, 0/188  kg personal care 
products and 3/556 kg other products. The following 
chart shows the percentage of household hazardous 
waste materials. 
 
Questionnaire Results: 
 
 The level of people awareness and knowledge 
about household hazardous waste materials and their 
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effects on the environment were very low and it was 
about thirty percent according to the people’s level of 
understanding diagram. It is notable that from this 
thirty percent, they were mostly men and their level 
of education was bachelor or higher than bachelor. 
Moreover, according to the diagram of hazardous 

wastes separation, less than ten percent of people 
separated a very little amount of household 
hazardous waste being in the list of hazardous waste. 
Also, in this area, no action has been taken in 
collection and transportation of materials separately. 

 
 

 
 

Fig. 6: Hazardous wastes analysis on August 09, 2011 in the second region of Tehran Municipality. 

 
Fig. 7: The comparison of the household hazardous waste analysis in the second region of Tehran municipality 

in winter and summer 89-90. 
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Fig. 8: Awareness and understanding of people from hazardous wastes based on questionnaires in region 2 of 
Tehran Municipality. 
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Fig. 9: Separation of hazardous wastes hazardous wastes based on questionnaires in region 2 of Tehran 

Municipality.  
 
Conclusion: 
 
 In this study, by using sampling method, the 
percentage and the total amount of waste materials, 
the total amount of household hazardous waste 
materials and composition of household hazardous 
waste materials were calculated in summer and 
winter. The total amount of household Waste 
materials And every components of  Waste products 
were calculated by Waste Management Organization 
and second region Municipality In both 2008 and 
2009 In this study, Household hazardous Waste 
materials were the main objective to compare with 
obtained amounts in 2010  and 2011 . Performed 
research concluded that 10 percent of household 
waste was hazardous waste materials and the amount 
of hazardous household waste materials in winter is 
more than summer. From this 10 percent, the 
maximum value was related to other products of 66% 

(in the list of household hazardous wastes are listed)  
and then 12 % consumer products in painting, 9 % 
household cleaners, 3% personal care products, 9% 
consumer products in automobile and finally 1% 
pesticides, herbicides and fertilizers. It is concluded 
from the comparison of analysis graphs of household 
hazardous wastes that consumption of hazardous 
waste in winter was more than summer.  The highest 
amount was other product which its consumption in 
summer is more than winter and the lowest amount 
were pesticides, herbicides and fertilizers which their 
consumption in winter was more than summer. 
Consumer products in painting and also household 
cleaners were mostly used in winter, more than 
summer. Personal care products were greatly 
consumed in summer while consumer products in 
automobile were less used in summer and they are 
mainly common in winter. It can be concluded from 
questionnaires that 30 percent of people were aware 
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about their household hazardous wastes that their 
level of education was mostly bachelor or higher 
than bachelor. From this 30 percent, less than 10 
percent separate some of the hazardous waste and 
also the materials were not collected separately in 
this area. The amount of hazardous waste was 2.3% 
according to the statistics from waste management 
organization in 1387 and the amount of this material 
reached to 4.7% in 2009.  The amount of material in 
88 doubled in comparison with 2008 and it reached 
to 10% during 2010-2011. It can be concluded that 
these materials will have further growth in the 
coming years due to technological development, their 
significant amount, the given explanations in the first 
chapter and their risks for humans and the 
environment. Besides, in 2005, Slack and colleagues 
concluded that a wide range of Zeno biotic 
compounds in drainage water of sanitary landfill sites 
were related to household hazardous waste and also 
the performance of LandSim model (Sanitary 
Landfill performance simulation) were investigated 
in 2007. The results represent that centers of urban 
waste landfill where household hazardous wastes are 
disposed, are the areas with contamination potential. 
Therefore, some strategies should be taken for 
household hazardous waste management especially 
in the field of collection and disposal of this material. 
No action has been taken in Iran. 
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