
Overview of Environmental Engineering

Key concepts, major sub?disciplines, typical processes, and career outlook

1. Definition & Scope

Environmental Engineering (EE): Application of engineering principles to protect, improve,

and sustain natural and built environments.

Primary goals

Safeguard public health

Preserve ecosystems

Ensure sustainable use of resources

Interdisciplinary nature – draws on civil, chemical, mechanical, biological, and chemical

engineering, plus chemistry, microbiology, geology, and policy.

2. Core Sub?disciplines

Sub?discipline Main Focus Typical Projects / Applications

Water & Wastewater

Engineering

Treatment & distribution of

drinking water; collection &

treatment of wastewater

Municipal water plants, industrial

effluent treatment, storm?water

management

Air Quality Engineering
Control of gaseous and

particulate emissions

Stack emissions control, indoor air?

filtration systems, smog?mitigation

strategies

Solid & Hazardous

Waste Management

Collection, transport, treatment,

and disposal of solid wastes

Landfill design, recycling programs,

hazardous waste incineration, waste

?to?energy

Environmental

Chemistry &

Toxicology

Fate & transport of contaminants
Soil remediation, groundwater plume

modeling, risk assessment

Ecological Engineering

& Restoration

Designing systems that mimic

natural processes

Wetland creation, river restoration,

green infrastructure

Overview of Environmental Engineering



Sub?discipline Main Focus Typical Projects / Applications

Sustainability & Life?

Cycle Assessment

(LCA)

Quantifying environmental

impacts of products & processes

Carbon?footprint analysis,

sustainable product design, circular?

economy strategies

Climate & Energy

Engineering

Mitigation & adaptation to climate

change

Renewable?energy integration,

carbon?capture technologies,

climate?resilient infrastructure

3. Typical Engineering Processes

1. Problem Definition & Site Characterization

Data collection (sampling, monitoring)

Baseline assessment (water quality, air emissions, soil contamination)

2. Modeling & Simulation

Hydraulic & hydrologic models (e.g., EPANET, SWMM)

Air dispersion models (AERMOD, CALPUFF)

Transport models for contaminants (MODFLOW, MT3D)

3. Design of Treatment Systems

Physical: screens, sedimentation basins, filters

Chemical: coagulation, oxidation, ion exchange

Biological: activated sludge, biofilters, constructed wetlands

4. Implementation & Construction

Specification of materials, equipment sizing, construction sequencing

Compliance with codes (e.g., EPA, ISO 14001, local regulations)

5. Operation, Monitoring & Optimization

Real?time sensors, SCADA systems, performance metrics (e.g., BOD, COD, PM2.5)

Process control strategies (PID loops, AI?based predictive maintenance)
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6. Decommissioning & Site Restoration

Safe shutdown procedures, remediation of residual contamination, repurposing of land

4. Regulatory & Ethical Framework

Key U.S. regulations (examples; similar bodies exist worldwide)

Clean Water Act (CWA) – effluent limits, NPDES permits

Clean Air Act (CAA) – National Ambient Air Quality Standards (NAAQS)

Resource Conservation and Recovery Act (RCRA) – hazardous waste handling

Safe Drinking Water Act (SDWA) – drinking?water standards

International standards
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