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Abstract: Heavy civil construction has a potential to deteriorate air quality and wind incidence over construction sites can 

generate significant  PM10 emissions, which indicates a necessity for emission control to minimize particle dispersion (wind 
dragging). In order to estimate PM10 emissions from Eurico de Aguiar Salles Airport expansion construction and evaluate their 
impacts on air quality, particulate emissions were estimated by using a methodology proposed by United States 
Environmental Protection Agency in 2006. Three different scenarios were defined: one in which no emission control was 
considered; second scenario with application of water every 3.2-hour to disturbed areas and a third scenario with 2.1-hour 
watering interval. Using AERMOD dispersion modeling, each emission scenario was simulated to analyze evolution of pollution 

plume over Vitoria and compare to Air Quality Standards (120 µg/m³ - 24-hour mean) established in the State Decree 3463-
R/2013 which is the current legislation in the study area. Both Scenario 1 and 2 infringed the threshold determinated by the 

Decree reaching PM10 concentrations of 436µg/m³ e 169 µg/m³, respectively, whereas maximum modeled concentration in 

the Scenario 3 presented lower than 120µg/m³, meeting concentration of 113 µg/m³. Therefore, environmental benefits 
promoted by improving air quality in the regions close to the construction site when the use of emission control was 
intensified have noticed. 
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INTRODUCTION 
Heavy civil construction is a dust emission source 
which can cause a temporary impact, nonetheless 
significant on the local air quality that could be 
associated with deforestation, drilling, blast, land 
excavation and earthmoving operations (USEPA, 
1995). The main impacts on the air quality which 
may occur during construction activities are visible 
dust plumes, promoting inconvenience as 
sedimentable dust, besides the health hazards due 
to increments of PM10 in the atmosphere. 
(Cheminfo, 2005). The amount of dust emitted 
from construction activities is related to exposure 
areas to wind and precipitation. Owing to weather 
variability, it is impossible to predict what climate 
conditions will take place when specific 
construction activity is being performed (Holman 
et al, 2014).  
Thus, this paper aims evaluate the different 
impacts caused by emission sources, located in the 
Vitoria airport expansion construction and subject 
to wind erosion, through air quality modeling by 
considering distinct PM10 emission control. 
 

METHODS 
Study Area 
The study area includes Vitória city, capital of the 
Espírito Santo state, where airport expansion 
construction are located. Figure 1 illustrates the 
study area as well as typical wind rose for Vitória, 

which presents prevalence of north-northeast 
winds.  

 

 Figure 1. Study Area 

Wind Data 
Particle emission from exposure areas subject to 
wind erosion is strongly influenced by predominant 
wind velocity and direction. Calm wind tends to 
cause zero or low emission while strong winds 
leads to high emissions, which can affect air 
quality in surroundings areas to the source 
negatively. Therefore, according to the calculation 
approach, hourly gust wind speeds recorded during 
the period September 1st, 2016 to September, 30th, 
2016 at the meteorological station Vitória-A612 

Airport Area 



 
 
owned by National Institute of Meteorology were 
considered. 

Emission Inventory 
Particle emissions induced by wind over mixtures 
erodible and non-erodible surface materials 
subject to disturbances can be expressed in unit of 
grams per meter square (g/m2) per hour (USEPA, 
2006) by the following equation: 
 

Emission factor = k ∑ 𝑃𝑖𝑁
𝑖=1   (Eq.1) 

 
Where: 
k = particle size multiplier (0.5 for PM10) 
N = number of disturbances per hour 
Pi = erosion potential corresponding to the 
observed (or probable) fastest mile of wind for 
the ith period between disturbances, g/m2. 
 
A field study from Midwest Research Institute (MRI) 
contracted by USEPA (2001) noticed that 
application of water, in various intervals, over 
exposure areas inside construction sites, results in 
high efficiency level of PM10 control. These 
watering intervals were used in this paper. 
 

Air Quality Model 
Emission rates as well as physical features of the 
sources were entered into an air quality model, 
AERMOD View® version 9.1.0. Three 24-hour 
simulations were run: 
 

 Scenario 1: No emission control in disturbed 
areas within construction site was 
considered; 

 Scenario 2: Application of water every 3.2-
hour to disturbed areas within construction 
site; 

 Scenario 3: Application of water every 2.1-
hour to disturbed areas within construction 
site. 

RESULTS 
After usage of Equation 1 in order to quantify 
emission rates for each scenario, average 
efficiency of PM10 emission control can reach 61% 
for 3.2-hour watering interval and 74% for 2.1-hour 
watering interval (Table 1). 
 

Table 1. Calculated PM10 Emission Data 

Exposure area 1,458,153.3 m² 

Number of disturbances in 
the month 

37 hours 

PM10 Emission considering 
no Control  

94.4 t/month 

PM10 Emission considering 
3.2-hour watering interval 

36.8 t/month 

PM10 Emissions considering 
2.1-hour watering interval 

24.5 t/month 

 

Figures 2, 3 and 4 present modeled concentrations 
by using AERMOD for the scenarios 1, 2 and 3, 
respectively. All scenarios were compared to Air 

Quality Standards (AQS) for 24-hour (120 µg/m³), 
current standard established by the State Decree 
3463-R/2013. 
 
Considering the airport as reference, southwestern 
region of study area is always more affected by 
emissions from all three scenarios analyzed. The 
greatest impact is noticed in the scenario 1 (no 
control), following by scenario 2. Both scenarios 
reported infringements of AQS. 
 
Scenario 3 is a single in which no infringements of 

120 µg/m³ occurred. 
 

 
Figure 2. Scenario 1 – No Emission Control 

 
 

 Figure 3. Scenario 2 - 3.2-hour Watering 
Interval 
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 Figure 4. Scenario 3 - 2.1-hour Watering 

Interval 
 

In addition, 10 points were selected in the study 
region (Figure 5) in order to analyze the 
intercomparison in each point of mitigatory effects 
due to water application on exposure areas in the 
Vitoria airport construction site. Especially over 
R6, lack of mitigation of dust emissions causing 
deterioration of air quality is evident.  

 

 
Figure 5. Effects of Water Application on Air 

Quality 

CONCLUSIONS 
Regarding to the acquisition of efficiency of PM10 

emission control due to application of water on 
exposure areas located in the civil construction 
site. This study determined a significant decrease 
in the PM10 emissions, above 50%, and, 
consequently, a high positive impact on air quality, 
mainly for the scenario considering 2.1 hour 
watering interval, for which modeled 
concentrations by AERMOD did not exceed the Air 

Quality Standard of 120 µg/m³ for 24-hour mean, 
established by the State Decree 3463-R/2013. 
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