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1- Polycyclic aromatic hydrocarbons (PAHs) are hazardous organic pollutants that originate from
sources such as fossil fuel combustion, industrial discharges, and urban runoff. Due to their
persistence in soil and water and their carcinogenic nature, addressing PAH contamination is a
major focus in environmental protection efforts. What remediation techniques are utilized in
Environmental Engineering to manage PAHs contamination in the environment?

1. Chemical Oxidation: It uses strong oxidizing agents (such as, hydrogen peroxide, ozone) to
chemically transform PAHs into safer compounds. It works quickly but must be carefully managed
to avoid forming secondary pollutants. It uses as a preliminary or supportive treatment.

2. Soil Washing: It physically separates pollutants from soil by using water or chemical solvents.
The process extracts pollutants into a liquid for later treatment. It is useful for treating large soil
volumes but requires proper disposal or treatment of the washed water.

3. Thermal Desorption: It heats contaminated soil to vaporize pollutants, which are then collected
and treated. It is effective for highly contaminated sites but is costly and energy-intensive, making
it more suitable for severe pollution cases.

4. Bioremediation: It uses microorganisms such as bacteria and fungi to break down pollutants into
less harmful substances. It includes in situ methods (such as, bioventing, biosparging, and
phytoremediation) and ex situ techniques (such as, biopiles and landfarming). These methods
stimulate microbial activity through oxygen, nutrients, or plant-microbe interactions to enhance
pollutant degradation in soil or water.

5. Adsorption Techniques: Materials like activated carbon or biochar are used to bind pollutants
from soil or water. While they do not degrade the contaminants, they reduce their movement and
exposure risk by trapping them on solid surfaces.

6. Electrokinetic Remediation: A low-voltage current is applied to contaminated soil, mobilizing
pollutants for collection. This method works well in fine-grained soils like clay and helps enhance
contaminant removal where other methods struggle.

7. Natural Attenuation: This method relies on natural processes (such as: microbial breakdown,
dilution, and sorption) to reduce pollutant levels over time. It is applied when contamination is low
and poses minimal risk, but it needs continuous monitoring.

8. Integrated Approaches: Combining multiple remediation methods. For instance, chemical
oxidation can first reduce heavy contamination, followed by bioremediation to clean up residual
pollutants. Strategy choice depends on site conditions, contaminant levels, risk, and costs.
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2-Iraq is currently facing severe environmental issues, including air and water pollution, poor
waste management, and land degradation. These challenges demand effective and sustainable
interventions to restore environmental quality and protect public health. As an Environmental
Engineer, how can you reduce the pollution in Iraq?

This could be done through multiple strategies:

1. Air Pollution Control: Using renewable energy such as solar and wind, enforcing stricter
emission regulations, and improving public transportation can reduce air pollution. Planting trees
as well as banning open waste burning will help improve air quality.

2. Water Pollution Mitigation: Upgrading wastewater treatment plants and requiring industries to
pre-treat their wastewater is essential. Developing emergency response systems for oil spills near
rivers will help manage water contamination.

3. Solid Waste Management: Encourage waste segregation, recycling, and composting. Waste-to-
energy solutions in cities can reduce pollution. Public education is also crucial for increased
participation.

4. Land Degradation and Desertification: Reforestation with drought-resistant native plants can
restore vegetation and stabilize soil.

5. Policy and Institutional Strengthening: Strong environmental policies and monitoring systems
are necessary for better decision-making. Collaboration with academic institutions can help secure
funding and effectively implement projects.

6. Public Education and Community Engagement: Incorporating environmental education in
schools and engaging communities in sustainability efforts is key to building long-term awareness
and responsibility.
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