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 Abstract: 
The objective of this review is to define properly what is Fugitive Dust, what are the impacts of the fugitive dust emitted from various 

sources on environment and its habitats either living or non-living and to understand the process of emission it’s spreading in 

atmosphere and concentrations at various location near the source as well as away from the source at different interval of distances. 

This study can also be used for developing various models on the basis of different data collected or finding concentration of SPM and 

RSPM at various chosen stations with the help of computer software’s like FDM, AERMOD etc. This modeling will help us to study 

the concentration up to which there is no effect on environment and its habitat’s and also the concentration beyond which these dust 

particles are creating bad impacts on living as well non-living and also the effects causing various lungs diseases to humans and many 

more impacts. These models also can help us to predict the future concentration of fugitive dust, concentration of SOX, NOX and 

various other polluting gases so that we can take suitable measures  to stop the pollution going out of the limits or we can allow only 

those industries to setup which are creating pollution within the permissible limits. 

 

1. INTRODUCTION 

 

Fugitive dust is defined as particulate matter which is generated 

from indoor processes, activities, or operations and which is 

emitted into the outer air through building openings and general 

exhaust ventilation, except stacks. The term also means 

particulate matter which is emitted into the outer air from 

outdoor processes, activities, or operations due to the forces of 

the wind or human activity.” Emissions that are discharged from 

building stacks are not defined as fugitive dust, nor is fugitive 

dust considered to be a by-product of open burning activities. If 

dust is inhaled in large amounts, or if dust contains crystalline 

silica, asbestos fibers, heavy metals or disease spores, causes 

serious health problems, It creates dust Storms which can lead to 

traffic accidents and pileups on roads and highways, causing 

injury and death, dust deposited on foliage reduces crop yields, 

soiling of buildings, vehicles and other property costs money for 

repeated clean up, Vehicular Damage occurs due to dust entering 

to inner parts of exhaust or engine parts causes heavy wear and 

tear to vehicles and hence increasing the maintenance cost and 

reducing the life of vehicles. 

 

There are various sources of fugitive dust from which dust is 

generated like during the process of cement manufacture 

considerable amount of dust is emitted at almost every stage. 

Dust is generated through emissions, handling, spillage, 

leakages, starting with the quarrying of the major raw material 

limestone and ending with the packing and dispatch of cement 

from the plant. Concentrations of fugitive dust released from 

cement plant vary greatly from one area to another depending on 

the nature and intensity of local sources and on other factors 

such as topography, general weather conditions and liability to 

temperature inversions. 

 

So to save the environment from the impacts of fugitive dust and 

also humans from various diseases caused by the dust some 

modeling software have been developed and continuously work 

is going on for their advancement these modeling helps us to 

find the future concentration of dust particles so that if there is 

any chance of exceeding these limits either we can stop these 

sites causing this dust or can take suitable precautions to 

exceeding these limits. Various remedial measures are also 

adopted on the major dust producing sites like sprinkling of 

water on unpaved roads of stone quarrying sites or mine sites, 

converting unpaved roads in to paved roads, growing more trees 

on land so that soil erosion due to wind can be stopped and 

several other remedies are also adopted. 

 

2. LITERATURE REVIEW 

 

Amit P. Kesarkar et al. (2006) worked to develop a pre-

processor for offline coupling of WRF with AERMOD and also 

worked on coupling of air quality model (AERMOD) with 

regional weather prediction model (WRF) and founded that the 

comparison between simulated and observed temperature and 

wind fields shows that the WRF succeeds in generation of 

meteorological inputs required for AERMOD. 

 

Ashok Kumar (2004) studies the basic elements of AERMOD 

modeling system that are needed in modeling negotiations and in 

managing the modeling projects. The course will cover the 

structure, input data requirements, theoretical framework, and 

the output from the modeling system and he explained the new 

terms introduced in the AERMOD model and he founded that 

The participants can expect to gain familiarity with AERMOD 

modeling system, input data, the theory to compute 

concentrations under different conditions, results for air quality 

assessment studies etc. 

 

E. R. Pardyiak (2012) develop a broader understanding of the 

near source transport and fate of vehicle generated fugitive dust 

in the arid U.S.-Mexican border region by developing a 
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computer model for the transport of vehicle generated fugitive 

dust and The dust cloud associated with each automobile pass 

was manually identified by inspecting each run and average 

PM10 concentrations were calculated and they founded that As 

atmospheric stability increases, the concentration of PM10 

increases and if the vegetation is relatively sparse , the PM10 

concentrations will increase with increasing stability near the 

ground even though more deposition is expected onto the 

vegetation. 

 

Fabien Gerardin et al. (2015) provide elements of response to 

the problem of road dust emissions caused by vehicle traffic in 

industrial situations and the technical solution to reduce the road 

dust dispersion proposed in this study is based on the collection 

particle by forced convection and he found that it was possible to 

capture up to 90% of an aerosol introduced downstream of the 

point of contact between the wheel and the ground and the 

observations were confirmed by tests carried out on an outdoor 

track with an industrial vehicle, even if the real operating 

conditions were not strictly similar with those applied at the 

laboratory and the collection systems proposed in this study was 

experimental devices which was not necessarily adapted to the 

constraints related to using vehicles in industrial situations and 

the collection systems that will be used to equip vehicles 

moving, for example, in quarries or on construction sites, must 

be designed in order to avoid interfering with their operation and 

ensure good robustness. 

 

H. A. Hassan (2015) explained the applicability of the existing 

emission factors for construction sites in dry and arid areas and 

the fugitive PM releases from a construction site was examined. 

PM concentrations from the experimental campaign along with 

the FDM model results were used to correlate meteorological 

variables, concentrations and emission rates to understand the 

behavior of the fugitive dust emissions and they propounded that 

the fugitive PM emission factors reported in USEPA AP-42 

“Compilation of Air Pollutant Emission Factors” 5 were 

determined and new emission rate relationships were developed.  

 

Jason A. Roney (2006) describe a novel methodology for 

determining fugitive dust emission rates using an environmental 

boundary layer wind tunnel in the laboratory and the 

measurements have not been previously made in the manner 

described in this paper and allow for systematic determination of 

emission rates that can be used in atmospheric models 

measurements made in this study allows for systematic 

determination of PM10 emission rates through the use of an 

environmental boundary layer wind tunnel in the laboratory so 

that near surface steady-state concentration profiles and velocity 

profiles are obtained in order to use a control volume approach 

to estimate emission rates. 

 

Robert Macdonald (2003) studied on the near-field impact (< 

10-20 km) of industrial sources. The emphasis was on Gaussian-

plume type models for continuous releases, which are at the core 

of most U.S. Environmental Protection Agency (EPA) 

regulatory models and according to him the existing studies are 

not practical for all model users, and so the workshop was 

designed to help and bridge the gap between the basic concepts 

of dispersion theory and the sophisticated theories used in 

advanced USEPA models such as ISC3 and AERMOD-PRIME 

and he propounded that  an understanding of the fundamental 

concepts used in these models is important for the most 

intelligent use to be made of the models and the background 

knowledge is required to ensure that the most sensible choices 

are made in all aspects of the data input stages, selection of 

model options and the interpretation of results.  

 

X. L. Tong (2013) in his study presented a modeling approach 

for fugitive dust emission and transport that can capture near 

field dust concentrations and their model was validated by 

comparing simulated dust plumes with experimental data at 3 

meters from the edge of the road and  it was found that the 

proposed model performed within experimental error bounds 

and their  work also provided the first attempt to validate the 

numerical models for the near-field dust emission and transport 

around a moving vehicle and he concluded that current publicly 

available experimental data was inadequate to fully validate near 

field dust emission and transport models. 

 

3. LITERATURE DEFICIENCY OR DRAWBACKS OF 

LITERATURE 

 

Fugitive dust is a newly arising problem and some studies have 

been done on this topic and some of the software also explained 

in these studies but there is a wide scope for study on this topic 

which is not explained in the existing literature. There is some 

need of advancements in the existing studies and also in the 

software available for dust modeling the existing literature hasn’t 

explained the equipment available for fugitive dust data 

collection and also the availability of the equipment which can 

give all the data required for dust modeling software like wind 

data, dust data etc. So there is a wide scope of work in this field 

and very few research have been done till now so by developing 

new things in this field and removing the drawbacks in existing 

literature as well in software we can improve fugitive dust 

modeling which can help us for giving correct readings and data 

so that we can find the areas going beyond the limit of dust 

emission and can save our environment and it’s habitats.  

  

4. METHODOLOGY TO BE ADOPTED: 

 

In the methodology of my study first we have to select an area 

which is mostly dusty or having dust producing sites like cement 

manufacture plant, stone quarrying sites etc. In that area locate 

some stations for taking readings or for monitoring the air of that 

area with the help of sampling instruments like High volume 

sampler and some digital instruments available for sampling of 

PM2.5 or PM10at a fixed interval, collection of micro 

meteorological data of wind then using this data we have to 

insert it as a input file in the format which the modeling software 

requires after this the next step is that the analysis of the results 

obtained from the modeling software as output. Now we can 

locate the severe points on the GIS map of that area and also can 

predict the future concentration of PM2.5 or PM10 by analyzing 

the results. Finally if at any place the concentration of SPM is 

exceeding the permissible limits, we will provide some remedies 

to keep the SPM level within permissible limit.  
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Figure.1. Flowchart of Methodology Adopted 

 

5. CONCLUSION: 

 

This study concludes that the “Air Quality Modeling” is an 

attempt to predict or simulate the ambient concentrations of 

contaminants in the atmosphere.  

 

The purpose of a dispersion model is to provide a means of 

calculating ambient ground level concentrations of an emitted 

substance giving information about the emissions and the nature 

of the atmosphere. Severely polluted locations in a city or in an 

area can be detected with the help of this study and Some 

controlling measures can be applied to control the particulate 

matter on those locations.  

 

By analyzing the results of modeling and GIS maps prepared in 

the study we can propose future concentrations of SPM and 

RSPM with the help of software and health studies can be done 

on the severe locations. We can also use these studies for 

environmental impact assessments, risk analysis and emergency 

planning, and source apportionment studies.  
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