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ABSTRACT

This project aims to address the critical issue of air pollution generated by construction activities through the
implementation of effective control measures. The focus is on mitigating the release of particulate matter,
volatile organic compounds, and other harmful pollutants into the atmosphere during various construction
processes. Key strategies include the use of advanced dust suppression techniques, such as misting systems
and barriers, adoption of low-emission equipment and machinery, and implementation of strict site
management practices to minimize emissions.

This project investigates the role of green cement in air pollution control management on construction sites.
Traditional cement production is a major source of environmental pollutants, including carbon dioxide (CO.),
nitrogen oxides (NOx), sulfur oxides (SOy), and particulate matter. These emissions significantly contribute
to air pollution and climate change. Green cement, an eco-friendly alternative, incorporates materials such
as fly ash, slag, silica fume, and geopolymer, aiming to reduce these environmental impacts.

The study explores the benefits of green cement, highlighting its potential to decrease (CO-) emissions by up
to 50%, lower (NOx) and (SOx) outputs, and reduce particulate matter production. Implementing green
cement in construction involves strategic material selection, supplier collaboration, personnel training, and
rigorous monitoring and reporting systems to track environmental benefits.
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1. INTRODUCTION
Construction activities are indispensable for societal development, providing essential infrastructure and
facilities. However, they come at a significant environmental cost, particularly in terms of air pollution.
Construction sites are notorious emitters of particulate matter (PM), nitrogen oxides (NOx), volatile organic
compounds (VOCs), and other pollutants. These emissions not only degrade air quality but also pose serious
health risks to nearby communities and workers. Addressing air pollution from construction sites is
imperative to ensure sustainable development and protect public health and the environment.
Our project focuses on introducing comprehensive air pollution control measures tailored specifically for
construction sites. By adopting proactive strategies to mitigate emissions and minimize environmental
impact, we aim to enhance the sustainability and resilience of construction practices. This introduction
provides an overview of the significance of the issue, outlines key challenges, and highlights the objectives
and approach of our project.
How the green cement works on the construction site
Green cement, also known as sustainable cement or eco-friendly cement, is a type of cement that aims to
reduce the environmental impact associated with traditional cement production. Traditional cement
production is a major contributor to carbon dioxide emissions, as it requires high temperatures and releases
significant amounts of CO2 during the process. Green cement seeks to address this issue by using alternative
materials or methods that either produce fewer emissions or utilize waste materials, thus reducing the carbon
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footprint of construction projects.

One-way green cement works on construction sites is through the use of alternative materials in its
production. These materials can include industrial by-products such as fly ash, slag from steel production, or
silica fume. By incorporating these materials into the cement mix, manufacturers can reduce the amount of
clinker—a primary component of traditional cement needed for production. Since clinker production is one
of the most energy-intensive and CO2 emitting processes in cement manufacturing, reducing its usage helps
lower the overall carbon footprint of the cement. Additionally, green cement can be produced using
alternative manufacturing processes that emit fewer greenhouse gases. One such method is the use of calcined
clays or limestone calcined clay cement. This process involves mixing clay with limestone, then calcining
the mixture at lower temperatures than those required for traditional cement production. This not only reduces
energy consumption but also decreases CO2 emissions associated with the manufacturing process.

2. OBJECTIVES
The main objective of this present research work is to achieve the air pollution control management on site
by using green cement
1. To understand the different types of effect of the air pollution on construction site.
2. To analyze the technique reducing for the air pollution on construction site.
3. Toavoid air pollution by using green cement on construction site.
4. To Monitor and evaluate the performance of green cement over time, including its durability,
strength, and resistance to environmental factors, to inform future decision-making and
improvements.

3. METHODOLOGY
TECHNIQUE OF REDUCING THE AIR POLLUTION ON SITE
3.1. Site Management for Dust Suppression
e  Speed Demons Beware
Enforce low speed limits for vehicles on-site. This simple step drastically reduces dust
generation from wheels churning up dirt.
e  Water Warriors
Regularly apply water to exposed surfaces like haul roads and stockpiles. This creates a damp
layer that prevents dust particles from becoming airborne. Consider using a water truck or
installing misting cannons for larger areas.
e Fencingitin
Install wind fences around the site perimeter to create a barrier against strong winds that can
pick up loose dust.
3.2. Choosing Cleaner Options
e Low-VOC is the Way to Go
Option for building materials and paints with low levels of Volatile Organic Compounds
(VOCs). VOCs contribute to smog formation and can irritate respiratory systems.
e Embrace Recycled Goodness
Explore using recycled materials whenever possible. This reduces the need for raw material
extraction and processing, which can be dust-intensive activities.
3.3. Keeping Equipment in Top Shape
¢ Regular Maintenance Matters
Implement a rigorous maintenance schedule for construction equipment. Properly tuned
engines burn fuel more efficiently, reducing emissions that contribute to air pollution.
e  Clean Fuel Choices
If possible, consider using cleaner-burning fuels like biodiesel in your construction equipment.
This can significantly lower emissions of harmful pollutants.
3.4. Monitoring and Adapting
e Track Those Tiny Particles
Monitor dust levels (PM10 & PM2.5) on-site using air quality monitors. This data helps identify
areas where dust control efforts need to be adjusted and ensures compliance with local
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regulations.

Embrace Innovation

New technologies are emerging to combat construction dust. For instance, dust-suppressing
foams and soil stabilizers can be applied to exposed surfaces for longer-lasting dust control.

3.5. Air Pollution Control Management Process
The term Air pollution control Management mainly refers to these guidelines are mandatorily to
be undertaken by all the ongoing & proposed demolition work, construction work, excavation,
storage of construction demolition material, transportation (Vehicles carrying construction material
and construction debris and other vehicles)

» Demolition work

Erection of continuous dust or wind breaking tin/metal sheet of existing more than 20 feet
height around the periphery of entire construction structure project site.

Tarpaulin/Green Cloth/Jute Sheet to be used on scaffolding covering an entire area under
demolition structure. regular cleaning of tarpaulin or jute sheet to be undertaken.

Avoid on-site crushing & hammering of demolition material. Water sprinkling shall be
continuously carried out so that the debris shall remain in wet condition.

Water fogging should be carried out during the excavation & loading & unloading of material.
Construction & demolition waste generated within the premises / site of work is transported to
the designated unloading site strictly as per the BMC approved C&D waste management plan.

Fig No. 01 Anti Smog Gun

3.6. Ingredients of green cement may include

Fly Ash
A by-product of coal combustion in power plants, fly ash is rich in silica and alumina and
can replace a portion of cement in concrete mixtures.

Slag
Produced as a by-product in the metallurgical industry, slag contains silicates and
aluminates and can be used as a cementitious material.

Silica Fume
A by-product of silicon and ferro-silicon alloy production, silica fume is highly reactive
and improves the strength and durability of concrete.

Calcined Clay
Clay minerals are calcined at high temperatures to produce metakaolin, a pozzolanic
material that enhances the performance of concrete.

Alternative Fuels
In energy-efficient kilns, alternative fuels like biomass, waste-derived fuels, or renewable
energy sources may replace traditional fossil fuels to reduce carbon emissions.

Recycled Aggregates
In addition to alternative cementitious materials, green cement may incorporate recycled
aggregates like crushed concrete or demolition waste
to further reduce environmental impact. These ingredients are selected based on their
availability, performance characteristics, and potential to reduce the carbon footprint of
cement production.
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Metakaolin Surkhi GGBS

Fig No. 02 Ingredients of green Cement

3.7. Green cement can contribute to preventing air pollution on construction sites

Reduced Emissions

Green cement production emits fewer pollutants during manufacturing, minimizing air pollution
from industrial processes.

Lower Dust Generation

Green cement may produce less dust during handling and mixing, reducing particulate matter
emissions on construction sites.

Alternative Materials

Incorporating industrial by-products like fly ash and slag in green cement reduces the need for
extracting and processing raw materials, lowering dust emissions from mining activities.

Cleaner Combustion

Energy-efficient kilns used in green cement production produce fewer emissions, contributing to
cleaner air on and around construction sites.

Improved Air Quality

Using green cement in construction reduces overall emissions of pollutants like sulfur dioxide and
nitrogen oxides, leading to better air quality in surrounding areas.

Mitigation of Smog Formation

By reducing emissions of pollutants like sulfur dioxide and nitrogen oxides, green cement helps
mitigate the formation of smog and ozone pollution.

Less Transportation Pollution

Green cement may be sourced locally or regionally, reducing emissions associated with long
distance transportation of construction materials.

Lower VOC Content

Green cement products often have lower volatile organic compound (VOC) content, reducing
emissions of harmful chemicals during application and curing.

Encourages Sustainable Practices

Using green cement promotes sustainable construction practices, which can include measures to
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minimize air pollution throughout the project lifecycle.

e Compliance with Regulations
Green cement may help construction projects comply with air quality regulations and standards,
avoiding fines and penalties for pollution violations.

e Less Respiratory Health Risks
Reduced air pollution from green cement usage lowers the risk of respiratory health issues among
construction workers and nearby communities.

4. RESULT
1. The project aimed to address air pollution concerns associated with construction activities by
implementing effective pollution control measures. This summary outlines the key results achieved
through the project's efforts.
2. Implementation of pollution control measures, such as dust suppression techniques & low-emission
equipment, led to noticeable improvements in air quality on construction sites.
3. Reductions in particulate matter, nitrogen oxides, and volatile organic compounds have contributed
a healthier environment for workers and surrounding communities.
4. The project ensured compliance with local, state, and national environmental regulations governing
air quality on construction sites.
5. The project's implementation plan facilitated the seamless integration of pollution control measures
into construction activities.
6. Coordination with construction managers, contractors, and subcontractors ensured timely
deployment of control measures and effective resource management.
7. Establishment of monitoring protocols enabled the project team to assess the effectiveness of
pollution control measures and track progress over time.
8. Regular inspections, air quality measurements, and data analysis provided valuable insights into the
project's impact on air quality improvement.
9. By the use of green cement, the it we have to say less amount of air pollution is done on construction
site.
5. CONCLUSION
In conclusion, studying the various effects of air pollution on construction sites reveals its multilayered
impact. From compromising worker health to degrading materials and impacting project timelines,
addressing air pollution is essential for sustainable construction practices and maintaining a safe and
efficient work environment.
Analyzing techniques for reducing air pollution on construction sites is imperative for mitigating
environmental impact. By implementing effective strategies such as dust suppression, alternative fuel
usage, and proper waste management, construction projects can minimize their contribution to air
pollution, fostering a healthier environment for communities and workers alike.
Adopting green cement in construction sites presents a promising solution to mitigate air pollution. By
reducing carbon emissions and promoting sustainability, green cement not only enhances environmental
but also contributes to healthier air quality. Embracing this innovative approach can cover the way for a
more sustainable and environmentally friendly construction industry.
Establishing a healthy monitoring and evaluation framework for green cement is essential for informed
decision-making and continuous improvement. By assessing its durability, strength, and resistance to
environmental factors over time, stakeholders can gather valuable insights to optimize its performance
and address any shortcomings. This ongoing evaluation process will contribute to the advancement of
green cement technologies, facilitating more sustainable construction practices in the future.
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