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Qualification Specifications about

ICTQual level 6 Diploma in Environmental
Management 360 Credits — Three Years

About ICTQual AB

ICTQual AB UK Ltd. is a distinguished awarding body based in the United Kingdom, dedicated to fostering
excellence in education, training, and skills development. Committed to global standards, ICTQual AB provides
internationally recognized qualifications that empower individuals and organizations to thrive in an increasingly
competitive world. Their offerings span diverse industries, including technical fields, health and safety,
management, and more, ensuring relevance and adaptability to modern workforce needs.

The organization prides itself on delivering high-quality educational solutions through a network of Approved
Training Centres worldwide. Their robust curriculum and innovative teaching methodologies are designed to
equip learners with practical knowledge and skills for personal and professional growth. With a mission to inspire
lifelong learning and drive positive change, ICTQual AB continuously evolves its programs to stay ahead of
industry trends and technological advancements.

ICTQual AB's vision is to set benchmarks for educational excellence while promoting inclusivity and integrity. Their
unwavering focus on quality and accessibility makes them a trusted partner in shaping future-ready professionals
and advancing societal progress globally.

Course Overview

The ICTQual Level 6 Diploma in Environmental Engineering is a comprehensive three-year program
designed to prepare learners for leadership roles in addressing global environmental challenges. The course
focuses on sustainable development, pollution control, renewable energy solutions, and ecosystem management,
offering both theoretical knowledge and practical applications. Participants gain advanced expertise in topics like
environmental risk assessment, green technologies, and environmental impact evaluations, equipping them to
tackle complex issues in environmental engineering.

Graduates are well-positioned for diverse career paths, including roles as environmental engineers, sustainability
consultants, and renewable energy specialists. They can also advance to higher education or certifications in
environmental management and related fields, enhancing their expertise and employability in a global context.
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Certification Framework

Qualification title ICTQual Level 6 Diploma in Environmental Engineering 360 Credits — Three Years

Course ID ENEOOO1

Qualification Credits 360 Credits

Course Duration 3 years

Grading Type Pass / Fail

Competency Evaluation Coursework / Assignments / Verifiable Experience

Assessment The assessment and verification process for ICTQual qualifications involves two key
stages:

Internal Assessment and Verification:
v" Conducted by the staff at the Approved Training Centre (ATC). Ensures
learners meet the required standards through continuous assessments.
v" Internal quality assurance (IQA) is carried out by the centre's IQA staff to
validate the assessment processes.
External Quality Assurance:
v" Managed by ICTQual AB verifiers, who periodically review the centre's
assessment and IQA processes.
v' Verifies that assessments are conducted to the required standards and
ensures consistency across centres

Entry Requirements

To enrol in the ICTQual Level 6 Diploma in Environmental Engineering, candidates must meet the following entry
requirements:

v" Applicants must be at least 16 years old.

v A minimum of a Level 5 qualification (or equivalent) in a related field such as environmental science,
engineering, or a technical discipline. This could include a Level 5 Diploma, a Higher National Diploma
(HND), or a relevant undergraduate qualification.

v’ Alternatively, applicants with significant work experience in environmental engineering or a related field
may be considered on a case-by-case basis.

v' Academic prerequisites typically include qualifications equivalent to GCSEs or A-levels, with a strong
foundation in Mathematics, Science, and English (grade C or above).

Qualification Structure

This qualification comprises 36 mandatory units, totalling 360 credits. Candidates must successfully complete all
mandatory units to achieve the qualification.

Mandatory Units
Year 1: Foundations of Environmental Engineering (120 Credits)
Unit Ref# Unit Title ‘ Credits
ENEOO0O1-1 Introduction to Environmental Engineering 10
ENEO0O1-2 Environmental Science Principles 10
ENEOOO1-3 Basics of Environmental Chemistry 10
www.ictqualab.co.uk Page | 3
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ENE0001-4 Introduction to Renewable Energy Systems 10
ENEO001-5 Mathematics for Environmental Engineers 10
ENE0001-6 Engineering Mechanics and Materials 10
ENEO001-7 Introduction to Fluid Mechanics 10
ENE0001-8 Pollution Control and Prevention 10
ENE0001-9 Environmental Regulations and Standards 10
ENEO001-10 Soil Science and Geotechnical Engineering 10
ENEO0O1-11 Introduction to Sustainable Development 10
ENEOOO1-12 Communication Skills for Engineers 10
Year 2: Specialized Environmental Engineering Topics (120 — Credits)
ENEO001-13 Advanced Water Supply and Wastewater Treatment 10
ENEOOO1-14 Air Pollution Control and Management 10
ENEO001-15 Waste Management and Recycling Techniques 10
ENEOOO1-16 Hydrology and Water Resources Management 10
ENEO001-17 Advanced Renewable Energy Technologies 10
ENE0001-18 Environmental Impact Assessment (EIA) 10
ENEOOO1-19 Risk Management in Environmental Engineering 10
ENEOO001-20 Environmental Economics and Policy 10
ENEO001-21 Sustainable Infrastructure and Urban Planning 10
ENE0O001-22 Climate Change and Environmental Adaptation 10
ENEO001-23 Environmental Data Collection and Analysis 10
ENEOOO1-24 Environmental Project Management 10
Year 3: Advanced Studies and Practical Applications (120 — Credits)
ENEO001-25 Sustainable Resource Management 10
ENE0001-26 Advanced Environmental Chemistry 10
ENE0001-27 Energy Efficiency and Green Technologies 10
ENEOO001-28 Environmental Monitoring and Data Systems 10
ENE0001-29 Life Cycle Assessment and Eco-Design 10
ENE0001-30 Green Building and Construction Techniques 10
ENE0O001-31 Environmental Biotechnology 10
ENE0O001-32 Environmental Law and Ethics 10
ENE0O001-33 Research Methodology in Environmental Engineering 10
ENEOOO1-34 Environmental Engineering Design Projects 10
ENEO001-35 Industrial Internship in Environmental Engineering 10
ENEOOO01-36 Research Project and Dissertation 10

Centre Requirements

Even if a centre is already registered with ICTQual AB, it must meet specific requirements to deliver the ICTQual
Level 6 Diploma in Environmental Engineering. These standards ensure the quality and consistency of training,
assessment, and learner support.

1. Approval to Deliver the Qualification

v' Centres must obtain formal approval from ICTQual AB to deliver this specific qualification, even if they are
already registered.
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v' The approval process includes a review of resources, staff qualifications, and policies relevant to the
program.

2. Qualified Staff

v' Tutors: Must have relevant qualifications in Environmental Engineering at Level 7 or higher, alongside
teaching/training experience.

v' Assessors: Must hold a recognized assessor qualification and demonstrate expertise in Environmental
Engineering.

v Internal Quality Assurers (IQAs): Must be appropriately qualified and experienced to monitor the quality
of assessments.

3. Learning Facilities
Centres must have access to appropriate learning facilities, which include:

v' Classrooms: Modern classrooms equipped with multimedia tools to deliver engaging theoretical
instruction on environmental systems, sustainability practices, and eco-friendly technologies.

v Practical Areas: Specialized labs featuring equipment for water and air quality testing, soil analysis, waste
management simulations, and renewable energy experiments, offering hands-on experience in real-world
environmental challenges.

v" Technology Access: High-performance computers with industry-standard software (e.g., GIS mapping
tools, environmental modelling software) and reliable internet for research, simulations, and project
development.

4. Health and Safety Compliance

v' Centres must ensure that practical training environments comply with relevant health and safety
regulations.
v" Risk assessments must be conducted regularly to maintain a safe learning environment.

5. Resource Requirements

v’ Learning Materials: Approved course manuals, textbooks, and study guides aligned with the curriculum.

v' Assessment Tools: Templates, guidelines, and resources for conducting and recording assessments.

v' E-Learning Systems: If offering online or hybrid learning, centres must provide a robust Learning
Management System (LMS) to facilitate remote delivery.

6. Assessment and Quality Assurance

v' Centres must adhere to ICTQual’s assessment standards, ensuring that all assessments are fair, valid, and
reliable.

v Internal quality assurance (IQA) processes must be in place to monitor assessments and provide feedback
to assessors.

v' External verification visits from ICTQual will ensure compliance with awarding body standards.

7. Learner Support

v' Centres must provide learners with access to guidance and support throughout the program, including:
v" Academic support for coursework.
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v’ Career guidance for future progression.
v' Additional support for learners with specific needs (e.g., disabilities or language barriers).

8. Policies and Procedures
Centres must maintain and implement the following policies, as required by ICTQual:

v Equal Opportunities Policy.

Health and Safety Policy.

Safeguarding Policies and Procedures.
Complaints and Appeals Procedure.

Data Protection and Confidentiality Policy.

AN NI NN

9. Regular Reporting to ICTQual

v" Centres must provide regular updates to ICTQual AB on learner enrolment, progress, and completion
rates.

v' Centres are required to maintain records of assessments and learner achievements for external auditing
purposes.

Support for Candidates

Centres should ensure that materials developed to support candidates:

v Facilitate tracking of achievements as candidates progress through the learning outcomes and assessment
criteria.

v"Include information on how and where ICTQual's policies and procedures can be accessed.

v Provide mechanisms for Internal and External Quality Assurance staff to verify and authenticate evidence
effectively.

This approach ensures transparency, supports candidates' learning journeys, and upholds quality assurance
standards.

Assessment

This qualification is competence-based, requiring candidates to demonstrate proficiency as defined in the
qualification units. The assessment evaluates the candidate's skills, knowledge, and understanding against the set
standards. Key details include:

1. Assessment Process:

v" Must be conducted by an experienced and qualified assessor.
v' Candidates compile a portfolio of evidence that satisfies all learning outcomes and assessment
criteria for each unit.

2. Types of Evidence:

v" Observation reports by the assessor.
v" Assignments, projects, or reports.
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Professional discussions.

Witness testimonies.
Candidate-produced work.

Worksheets.

Records of oral and written questioning.
Recognition of Prior Learning (RPL).

NN NN

3. Learning Outcomes and Assessment Criteria:

v' Learning Outcomes: Define what candidates should know, understand, or accomplish upon
completing the unit.

v' Assessment Criteria: Detail the standards candidates must meet to demonstrate that the learning
outcomes have been achieved.

This framework ensures rigorous and consistent evaluation of candidates' competence in line with the
qualification's objectives.
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Unit Descriptors

ENE0001-1: Introduction to Environmental Engineering

The aim of this study unit is to provide students with a fundamental understanding of environmental engineering,
focusing on its core concepts and broad scope. It explores the vital role of environmental engineers in addressing
global environmental challenges, equipping students to appreciate how these professionals contribute to
sustainable solutions that mitigate the impact of human activities on the environment.

Learning Outcome: Assessment Criteria:
1. Understand the fundamental concepts and 1.1. Identify key environmental challenges, such as
scope of environmental engineering. pollution, waste management, and climate

change, and explain their relevance to
environmental engineering.

1.2. Explain the role of environmental engineering
in sustainable development, including its
contribution to ecological balance and resource
management.

1.3. Analyse the scope of environmental
engineering by identifying its sub-disciplines,
such as water quality, air pollution control, and
solid waste management, and their
interrelationships.

1.4. Evaluate the technological tools and techniques
commonly used in environmental engineering
projects, assessing their strengths and

limitations.
1.5. Review relevant legislation, policies, and
standards governing environmental

engineering practices locally and globally.

1.6. Summaries and present the key concepts and
scope of environmental engineering in a
structured manner, using examples and case
studies where appropriate.

1.7. Discuss ethical considerations and professional
responsibilities in the practice of environmental
engineering, providing justified
recommendations for good practice.

2. Explain the role of environmental engineers in 2.1 Define the key responsibilities of environmental
solving global environmental issues engineers in addressing global environmental
challenges.

2.2 Identify major global environmental issues, such
as climate change, pollution, deforestation, and
resource  depletion, and explain how
environmental engineers tackle these problems.

2.3 Explain the role of environmental engineers in
designing and implementing pollution control
systems for air, water, and soil.

www.ictqualab.co.uk Page | 8
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2.4 Evaluate how environmental engineers promote
sustainable waste management through
recycling, composting, and waste-to-energy
solutions.

2.5 Analyse case studies where environmental
engineers  have  successfully  addressed
significant environmental issues on a global or
regional scale.

2.6 Summaries the interdisciplinary approach used
by environmental engineers to collaborate with
policymakers, scientists, and communities to
develop holistic solutions.

www.ictqualab.co.uk
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The aim of this unit is to provide students with a comprehensive understanding of key environmental science
concepts and their relevance to engineering. It focuses on exploring the interactions between human activities
and environmental systems, equipping students with the knowledge necessary to assess and address the
environmental impacts of engineering practices. The unit emphasizes the application of environmental science
principles in engineering solutions to promote sustainable practices and minimize harm to the environment.

Learning Outcome:
1. Demonstrate knowledge of key
environmental science concepts and their
applications in engineering.

Assessment Criteria:

1.1. Define fundamental environmental science
concepts, including ecosystems, biodiversity, and
natural cycles (e.g., carbon, nitrogen, and water
cycles).

Explain how environmental science principles, such
as energy flow, ecological balance, and
sustainability, relate to engineering practices.
Identify key environmental challenges, such as
climate change, pollution, and resource depletion,
and describe their scientific basis.

Analyse the relationship between environmental
science and engineering in solving problems like
waste management, air and water quality
improvement, and habitat restoration.

Evaluate the role of environmental data (e.g., air
quality indices, water chemistry analysis) in guiding
engineering decisions.

Apply knowledge of environmental science to
design engineering solutions that minimize
ecological impact and enhance sustainability.

1.2.

1.3.

1.4.

1.5.

1.6.

2. Assess the interaction between human activities
and environmental systems.

2.1 Identify key human activities, such as industrial
development, agriculture, urbanization, and
resource extraction, and their impact on
environmental systems.

2.2 Analyse the consequences of human activities on
biodiversity, including habitat loss, species
extinction, and ecosystem degradation.

2.3 Evaluate the role of environmental systems in
supporting human life, including resource provision
(e.g., water, food, and energy) and ecosystem
services (e.g., pollination, climate regulation).

2.4 Assess the long-term implications of unsustainable
human activities on environmental health and global
ecological balance.

2.5 Examine case studies illustrating both negative and
positive interactions between human activities and
environmental systems.

2.6 Summaries the importance of adopting a systems-
thinking approach to balance human needs with
environmental sustainability.

www.ictqualab.co.uk
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ENE0001-3: Basics of Environmental Chemistry

The aim of this unit is to provide students with a foundational understanding of the chemical processes that
influence environmental systems. It focuses on identifying various pollutants and understanding their effects on
air, water, and soil quality. The unit aims to equip students with the knowledge necessary to recognize the
chemical interactions that contribute to environmental degradation and to understand how these processes
affect overall ecosystem health and sustainability.

Learning Outcome: \ Assessment Criteria:
1. Understand the chemical processes that [1.1. Define key chemical processes, such as oxidation-
impact environmental systems. reduction reactions, acid-base reactions, and nutrient
cycling, and their significance in environmental
systems.

1.2. Explain the role of chemical processes in natural
systems, including water chemistry (e.g., pH balance,
salinity) and atmospheric chemistry (e.g., ozone
formation, greenhouse gas dynamics).

1.3. Analyse how human activities, such as industrial
emissions, agriculture, and waste disposal, influence
chemical processes in the environment.

1.4. Evaluate the impact of chemical pollutants, such as
heavy metals, pesticides, and plastics, on soil, water,
and air quality.

1.5. Examine the role of chemical processes in
environmental remediation techniques, such as
water treatment, soil remediation, and air
purification.

1.6. Assess case studies where chemical processes have
been critical in understanding and addressing
environmental challenges.

2. Identify pollutants and their effects on air, | 2.1 Define key chemical processes, such as oxidation-

water, and soil quality. reduction reactions, acid-base reactions, and nutrient
cycling, and their significance in environmental
systems.

2.2 Analyse how human activities, such as industrial
emissions, agriculture, and waste disposal, influence
chemical processes in the environment.

2.3 Evaluate the impact of chemical pollutants, such as
heavy metals, pesticides, and plastics, on soil, water,
and air quality.

2.4 Describe the processes of chemical transformation
and degradation in environmental systems, including
biodegradation, photo degradation, and hydrolysis.

2.5 Examine the role of chemical processes in
environmental remediation techniques, such as
water treatment, soil remediation, and air
purification.

2.6 Assess case studies where chemical processes have
been critical in understanding and addressing
environmental challenges.

www.ictqualab.co.uk Page | 11
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ENE0001-4: Introduction to Renewable Energy Systems

The aim of this unit is to provide students with a comprehensive overview of various renewable energy
technologies, including solar, wind, and biomass. It focuses on evaluating the environmental benefits and
challenges associated with these energy sources, helping students understand their potential to contribute to
sustainable energy solutions. The unit aims to equip students with the knowledge necessary to critically assess the
role of renewable energy in reducing environmental impact and addressing global energy challenges.

Learning Outcome: \ Assessment Criteria:
1. Gain an overview of renewable energy |1.1. Define renewable energy and explain its importance
technologies, including solar, wind, and in addressing global energy challenges and reducing
biomass. environmental impact.

1.2. Describe the fundamental principles and components
of solar energy systems, including photovoltaic cells
and solar thermal technologies.

1.3. Explain the operational mechanisms of wind energy
systems, including wind turbines and their role in
power generation.

1.4. Compare the efficiency, advantages, and limitations
of solar, wind, and biomass energy technologies in
various applications.

1.5. Analyse the environmental benefits and challenges
associated with the implementation of renewable
energy technologies.

1.6. Evaluate the role of renewable energy technologies in
reducing dependence on fossil fuels and mitigating
climate change.

2. Evaluate the environmental benefits and | 2.1 Identify key renewable energy sources, such as solar,
challenges of renewable energy sources. wind, biomass, hydro, and geothermal, and explain
their role in sustainable energy production.

2.2 Analyse the environmental benefits of renewable
energy sources, including reduced greenhouse gas
emissions, decreased air and water pollution, and
conservation of finite resources.

2.3 Evaluate the challenges associated with renewable
energy, such as resource availability, energy storage
limitations, and variability in energy production (e.g.,
intermittent solar and wind power).

2.4 Assess the environmental impacts of renewable
energy infrastructure, including land use, habitat
disruption, and resource extraction for technology
production.

2.5 Explore the lifecycle environmental footprint of
renewable energy systems, from material sourcing to
decommissioning.

2.6 Compare the overall sustainability of renewable
energy sources with traditional fossil fuels in terms of
environmental trade-offs.
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The aim of this study unit is to equip students with the necessary mathematical tools and techniques to effectively
solve engineering problems related to environmental systems. The unit focuses on developing proficiency in
applying mathematical principles to areas such as fluid dynamics, pollution control, and energy efficiency,
enabling students to analyse, model, and optimize environmental processes within the context of engineering

solutions.

Learning Outcome:
1. Apply mathematical principles to solve
engineering problems related to
environmental systems.

Assessment Criteria:

1.1. Define the key mathematical principles and

techniques commonly used in environmental
engineering, such as algebra, calculus,
statistics, and differential equations.

Apply mathematical models to solve problems
related to environmental systems, such as
pollutant dispersion, water flow, or energy
distribution.

Demonstrate the use of mathematical tools to
analyse  environmental data, including
techniques for interpolation, regression, and
error analysis.

Solve real-world engineering problems related
to environmental systems, incorporating
appropriate mathematical methods for system
analysis and optimization.

Evaluate the accuracy and reliability of
mathematical solutions by comparing them to
empirical data or established theoretical
models.

Apply  statistical methods to  assess
environmental data trends and make
predictions about future conditions, such as
climate modelling or pollution forecasts.

Use computational tools and software to solve
complex environmental engineering problems,
demonstrating  proficiency in  numerical
methods and simulation techniques.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

2. Develop proficiency in calculations involving fluid
dynamics, pollution control, and energy
efficiency.

2.1 Define the key principles of fluid dynamics,
pollution control, and energy efficiency as they
apply to environmental engineering.

2.2 Apply mathematical and computational
methods to solve fluid dynamics problems, such
as flow rates, pressure gradients, and fluid
behaviours in pipes or open channels.

2.3 Evaluate the efficiency of pollution control
technologies (e.g., filters, scrubbers, and
chemical treatments), using calculations to
assess removal efficiencies and system
performance.

www.ictqualab.co.uk
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2.4 Solve energy efficiency problems by applying
thermodynamic principles to evaluate energy
use, losses, and optimization opportunities in
environmental systems.

2.5 Apply conservation equations, such as mass
balance, energy balance, and momentum
balance, to environmental systems, ensuring
accurate solutions for real-world applications.

2.6 Assess the impact of fluid dynamics on the
transport and distribution of pollutants, and
apply pollution control measures to mitigate
environmental harm.

www.ictqualab.co.uk
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The aim of this course is to provide students with a comprehensive understanding of the principles of engineering
mechanics and the properties of materials as they apply to environmental engineering. Students will develop the
ability to Analyse mechanical systems, evaluate material properties, and select appropriate materials for
sustainable and effective environmental engineering solutions.

Learning Outcome:

1.

Understand the principles of engineering
mechanics in the context of environmental
engineering.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

Assessment Criteria:
1.1.

Demonstrate knowledge of fundamental
principles of engineering mechanics, including
statics, dynamics, and material mechanics, as
they apply to environmental engineering
systems.

Explain the role of forces, moments, and
equilibrium in the analysis and design of
environmental engineering structures such as
dams, bridges, and water treatment plants.
Identify and describe the mechanical properties
of materials used in  environmental
engineering, including strength, elasticity, and
thermal expansion, and their relevance to
environmental applications.

Apply principles of fluid mechanics to Analyse
flow behaviour in environmental systems, such
as storm water management, wastewater
treatment, and hydraulic structures.

Analyse the impact of external forces,
environmental loads, and natural forces on the
design and functionality of infrastructure
projects in environmental engineering.

Evaluate the mechanical performance of
materials and structures under different
loading conditions, ensuring safety, stability,
and compliance with engineering standards.
Apply appropriate computational tools and
software to model and simulate engineering
mechanics scenarios in environmental contexts,
demonstrating proficiency in quantitative
analysis.

2.

Identify materials used in environmental
engineering and their properties.

2.1

2.2

Identify common materials used in
environmental engineering, such as concrete,
steel, polymers, composites, and geosynthetics,
and describe their typical applications in
environmental infrastructure projects.

Evaluate the mechanical properties of materials,
including strength, durability, elasticity, and
thermal conductivity, and explain their
relevance to environmental engineering
applications like water treatment, waste
management, and infrastructure design.

www.ictqualab.co.uk
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2.3

Assess the environmental impact of material
selection, considering factors such as
recyclability, resource depletion, and embodied
energy in materials used for environmental
engineering projects.

2.4 |dentify  sustainable materials used in

2.5

2.6

2.7

environmental engineering, such as recycled
materials, low-carbon concrete and
biodegradable composites, and explain their
advantages in reducing  environmental
footprints.

Analyse the chemical properties of materials,
including corrosion resistance, reactivity with
environmental agents (e.g., water, soil), and
compatibility with local ecosystems.

Explain the importance of selecting materials
with low environmental impact for water
treatment systems, renewable energy systems,
and green infrastructure.

Demonstrate the ability to choose appropriate
materials based on project requirements,
including strength, cost-effectiveness,
sustainability, and environmental compatibility.

www.ictqualab.co.uk
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ENE0001-7: Introduction to Fluid Mechanics

This study unit aims to equip learners with foundational knowledge and practical skills in fluid mechanics,
emphasizing the principles of flow, pressure, and velocity. By fostering an understanding of fluid dynamics, the
unit prepares learners to apply these concepts to address real-world challenges in environmental engineering,
such as water treatment and waste management. It promotes a problem-solving approach; ensuring learners can
contribute effectively to sustainable engineering practices and innovative solutions in their professional roles.

Learning Outcome: \ Assessment Criteria:
1. Grasp basic concepts in fluid mechanics, 1.1. Define and explain the fundamental concepts of
including flow, pressure, and velocity. fluid mechanics, including fluid properties such

as density, viscosity, and compressibility, and
their significance in environmental engineering
applications.

1.2. Demonstrate an understanding of fluid flow
types, such as laminar and turbulent flow, and
explain their behaviour in different
environmental systems like rivers, pipelines, and
storm water drains.

1.3. Describe the principles of fluid statics, including
pressure variation with depth, and how pressure
is transmitted in fluids, particularly in closed
systems and open-channel flows.

1.4. Analyse and calculate flow rate and velocity in
different fluid systems, using continuity and
energy equations to solve practical engineering
problems.

1.5. Apply concepts of fluid dynamics to the design
and analysis of hydraulic structures, such as
dams, weirs, and channels, to ensure efficient
water flow and structural integrity.

1.6. Demonstrate the ability to use computational
tools and software for simulating and analysing
fluid flow, pressure distribution, and velocity
profiles in environmental engineering systems.

2. Apply fluid dynamics principles to 2.1 Apply the principles of fluid dynamics, including
environmental engineering problems such as continuity equation, Bernoulli’s equation, and
water treatment and waste management. momentum conservation, to solve practical

problems in environmental engineering, such as
flow analysis in water treatment plants and
waste management systems.

2.2 Analyse flow behaviour in open channels, pipes,
and conduits within environmental engineering
projects, calculating pressure drops, flow
velocities, and system capacities to meet
regulatory standards and operational
requirements.

2.3 Evaluate the impact of fluid flow on pollutant
transport and dispersion in water bodies,
incorporating dispersion models to predict the
spread of contaminants in natural water systems.
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2.4

2.5

2.6

Apply fluid dynamics principles to optimize the
design of filtration systems, including sand filters,
membrane filtration, and activated sludge
processes, to improve the efficiency of water and
wastewater treatment.

Use fluid dynamics to model and analyse the
performance of waste management systems,
such as anaerobic digesters, leachate
management systems, and bioreactors, ensuring
effective waste treatment and minimal
environmental impact.

Integrate fluid dynamics principles in the design
of green infrastructure solutions, such as
permeable pavements and bios wales, to manage
urban storm water and mitigate flood risks.
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ENE0001-8: Pollution Control and Prevention

This study unit aims to provide learners with a comprehensive understanding of the types and sources of pollution
affecting diverse environments. It emphasizes the development of engineering solutions and strategies to prevent
and control pollution. By integrating theoretical knowledge with practical applications, the unit prepares learners
to address environmental challenges effectively, promoting sustainable development and ecological balance.

Learning Outcome: \ Assessment Criteria:
1. Identify various types of pollution and their 1.1. Identify and describe the various types of
sources. pollution, including air, water, soil, noise, and

thermal pollution, and explain their
characteristics and effects on the environment
and human health.

1.2. Analyse the primary sources of air pollution,
such as industrial emissions, vehicle exhaust,
agricultural practices, and natural sources like
wildfires and volcanic activity.

1.3. Identify key water pollutants, including
chemicals (e.g., heavy metals, pesticides),
biological contaminants (e.g., bacteria, viruses),
and  physical pollutants (e.g., plastics,
sediments), and explain their sources in
industrial, agricultural, and domestic activities.

1.4. Examine sources of noise pollution, such as
transportation systems, industrial operations,
urbanization, and construction, and analyse its
effects on human health and wildlife.

1.5. Identify thermal pollution sources, including
industrial processes, power plants, and urban
heat islands, and explain their consequences on
aquatic ecosystems and biodiversity.

1.6. Explore the role of waste management practices
in pollution, identifying sources such as landfills,
improper waste disposal, and littering, and their
impact on the environment.

2. Propose engineering solutions for the 2.1 Design and propose sustainable wastewater
prevention and control of pollution in treatment systems, incorporating advanced
different environmental contexts. filtration methods, chemical treatments, and

biological processes to reduce water pollution
effectively.

2.2 Develop air pollution control systems, such as
electrostatic  precipitators, scrubbers, and
catalytic converters, to minimize emissions from
industrial processes, vehicles, and power plants.

2.3 Advocate for renewable energy systems, such as
solar, wind, and biomass, to replace traditional
fossil fuels, reducing emissions of greenhouse
gases and other pollutants.

2.4 Propose green infrastructure solutions, such as
vegetative buffers, bios wales, and rain gardens,
to control urban storm water runoff and reduce
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non-point source water pollution.

2.5 Design noise pollution mitigation strategies,
including sound barriers, urban planning
solutions, and the use of quieter machinery, to
minimize the impact of urban and industrial
noise.

2.6 Recommend integrated solid waste management
systems that promote recycling, composting, and
proper disposal techniques to minimize landfill
waste and associated pollution.

2.7 Advocate for cleaner production techniques and
the adoption of circular economy principles in
industries to reduce waste and emissions at the
source.
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ENE0001-9: Environmental Regulations and Standards

This study unit aims to develop a thorough understanding of environmental laws and regulations at both national
and international levels. It focuses on analysing the implications of these legal frameworks on environmental
engineering practices, ensuring compliance and fostering sustainable development. Learners will gain the
knowledge and skills needed to navigate regulatory landscapes, advocate for best practices, and contribute to
environmentally responsible engineering solutions.

Learning Outcome: \ Assessment Criteria:

1. Understand environmental laws and 1.1. Demonstrate an understanding of the principles
regulations at national and international and scope of environmental laws and
levels. regulations at both national and international

levels.

1.2. Analyse the key frameworks, policies, and
treaties that govern environmental protection
globally.

1.3. Explain the role and responsibilities of
regulatory bodies in enforcing environmental
legislation.

1.4. Evaluate the impact of national environmental
laws on industries, communities, and
ecosystems.

1.5. Assess the implications of non-compliance with
environmental laws for organizations and
governments.

1.6. Interpret case studies showcasing successful
implementation of environmental regulations at
national and international scales.

1.7. Propose strategies for ensuring compliance with
environmental standards in various sectors.

2. Evaluate how these regulations impact 2.1 Analyse the influence of national and
environmental engineering practices. international environmental laws on the design
and implementation of engineering projects.

2.2 Assess the role of environmental regulations in
promoting sustainable engineering solutions.

2.3 Examine how compliance with environmental
laws affects the selection of materials,
technologies, and processes in engineering
practices.

2.4 Propose methods to integrate regulatory
requirements into innovative engineering
designs.

2.5 Assess the challenges and opportunities
presented by environmental laws for engineers in
various sectors.

2.6 Discuss the  ethical responsibilities  of
environmental engineers in relation to regulatory
compliance and sustainability.
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ENE0001-10: Soil Science and Geotechnical Engineering

This study unit aims to provide learners with an in-depth understanding of soil properties and their critical role in
environmental engineering applications. It emphasizes the analysis of soil contamination and the implementation
of effective remediation techniques. By combining theoretical insights with practical approaches, the unit
prepares learners to address soil-related environmental challenges and contribute to sustainable engineering

solutions.
Assessment Criteria: \ Learning Outcome:
1. Gain knowledge of soil properties and their 1.1. Understand the fundamental properties of soil,
significance in environmental engineering. including texture, structure, porosity,

permeability, and compaction.

1.2. Analyse the significance of soil classification
systems in environmental engineering, such as
the Unified Soil Classification System (USCS) and
AASHTO classification.

1.3. Assess how soil properties influence the
movement of water, air, and contaminants
through the ground.

1.4. Evaluate the relationship between soil pH,
fertility, and environmental engineering
practices, particularly in agricultural and waste
management contexts.

1.5. Examine the effects of soil contamination,
including heavy metals and chemicals, and their
impact on environmental engineering solutions.

1.6. Investigate the role of soil in managing storm
water and preventing erosion in urban planning
and environmental projects.

2. Analyse soil contamination and remediation 2.1 Identify common sources and types of soil
techniques. contamination, including industrial, agricultural,
and municipal waste.

2.2 Assess the environmental and health impacts of
soil contamination on ecosystems, water
resources, and human populations.

2.3 Explore site assessment techniques used to
evaluate the extent and severity of soil
contamination, such as sampling and
geochemical analysis.

2.4 Evaluate chemical remediation techniques, such
as in-situ chemical oxidation (ISCO) and
stabilization, for contaminated soils.

2.5 Analyse  biological remediation  methods,
including bioremediation and phytoremediation,
highlighting their benefits and limitations.

2.6 Discuss emerging technologies and innovative
approaches in soil remediation for sustainable
outcomes.
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ENE0001-11: Introduction to Sustainable Development

This study unit aims to introduce learners to the concept of sustainable development and its significance in
environmental engineering. It focuses on identifying and integrating practices that foster sustainability in
engineering projects, emphasizing environmental stewardship, social equity, and economic viability. Learners will
develop the skills and knowledge needed to design and implement engineering solutions that align with the
principles of sustainability, addressing present needs while preserving resources for future generations.

Learning Outcome: \ Assessment Criteria:
1. Define sustainable development and its 1.1. Explain the concept of sustainable development,
importance in environmental engineering. emphasizing the balance between economic
growth, social equity, and environmental

protection.

1.2. Analyse the principles of sustainable
development and their relevance to addressing
global environmental challenges.

1.3. Assess the importance of sustainable
development in conserving natural resources
and reducing environmental degradation.

1.4. Explore the integration of sustainable practices
in the design and implementation of
environmental engineering projects.

1.5. Evaluate the long-term benefits of adopting
sustainable development principles in
environmental engineering practices.

1.6. Analyse case studies showcasing successful
environmental engineering projects that
prioritize sustainable development.

2. Identify practices that promote 2.1 Investigate the use of renewable energy sources,
sustainability in engineering projects. such as solar, wind, and geothermal, in
engineering project designs.

2.2 Evaluate the implementation of energy-efficient
technologies and practices to reduce resource
consumption.

2.3 Assess the role of life cycle assessment (LCA) in
minimizing environmental impacts during project
planning and execution.

2.4 Examine waste management strategies, including
waste reduction, reuse, and recycling, within
engineering processes.

2.5 Identify the benefits of incorporating green
infrastructure, such as rain gardens and green
roofs, in urban and environmental engineering
projects.

2.6 Analyse the adoption of water conservation
techniques, such as rainwater harvesting and
greywater reuse, in engineering designs.

2.7 Discuss the importance of stakeholder
engagement and community involvement in
fostering sustainability in engineering projects.
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ENE0001-12: Communication Skills for Engineers

This study unit aims to enhance learners' communication proficiency, focusing on technical writing, presentations,
and collaboration in engineering contexts. It emphasizes the ability to articulate complex environmental
engineering concepts with clarity and precision, ensuring effective knowledge transfer to diverse audiences. By
fostering strong communication skills, the unit prepares learners to excel in professional interactions, teamwork,
and the dissemination of technical information in engineering projects.

Learning Outcome: \ Assessment Criteria:
1. Develop effective communication skills for 1.1. Demonstrate the ability to write clear, concise,
technical writing, presentations, and and well-structured technical reports and
teamwork in engineering contexts. documentation tailored to diverse audiences.

1.2. Develop proficiency in creating visually engaging
and informative technical presentations using
appropriate tools and technologies.

1.3. Enhance active listening skills to accurately
interpret feedback and input during technical
discussions and team collaborations.

1.4. Explore strategies for organizing and leading
productive team meetings focused on
engineering  problem-solving and project
management.

1.5. Analyse the role of interpersonal
communication in fostering collaboration and
conflict resolution within multidisciplinary
engineering teams.

1.6. Practice adapting communication styles to suit
different audiences, including technical peers,
non-technical stakeholders, and regulatory

bodies.
2. Present complex environmental engineering 2.1 Develop the ability to simplify complex
concepts clearly and concisely. environmental engineering concepts without

compromising technical accuracy.

2.2 Use visual aids, such as charts, diagrams, and
infographics, to enhance the clarity of
presentations.

2.3 Practice structuring explanations logically,
starting with fundamental principles before
introducing advanced concepts.

2.4 Demonstrate proficiency in using analogies and
real-world examples to make complex topics
relatable and understandable.

2.5 Enhance verbal and non-verbal communication
skills to maintain audience engagement during
presentations.

2.6 Utilize feedback from peers and mentors to
refine the clarity and effectiveness of
presentations.
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ENE0001-13: Advanced Water Supply and Wastewater Treatment

This study unit aims to provide learners with comprehensive knowledge of advanced techniques in water
purification, treatment, and distribution. It focuses on designing and evaluating wastewater treatment systems
with an emphasis on environmental sustainability. By integrating theoretical principles with practical applications,
the unit equips learners to address complex challenges in water and wastewater management, contributing to the
development of innovative and sustainable engineering solutions.

Learning Outcome:
1. Understand advanced techniques in water
purification, treatment, and distribution.

\ Assessment Criteria:

1.1. Analyse the principles and processes of
advanced water purification techniques,
including reverse osmosis, ultrafiltration, and
Nano filtration.

1.2. Investigate cutting-edge water treatment
methods such as advanced oxidation processes
(AOPs), membrane bioreactors (MBRs), and
desalination technologies.

1.3. Examine strategies for removing emerging
contaminants, such as pharmaceuticals and
micro plastics, from water sources.

1.4. Assess the integration of smart technologies and
loT solutions in optimizing water treatment and
distribution systems.

1.5. Explore the design and operation of modern
water distribution networks, focusing on
efficiency, reliability, and sustainability.

1.6. Compare and contrast regulatory standards and
guidelines for water purification and distribution
across different regions.

2. Design and evaluate wastewater treatment
systems for environmental sustainability.

2.1 Identify the key components and processes
involved in wastewater treatment, including
preliminary, primary, secondary, and tertiary
treatments.

2.2 Analyse the application of biological processes,
such as activated sludge systems and anaerobic
digestion, in treating wastewater.

2.3 Evaluate advanced treatment technologies,
including membrane filtration, constructed
wetlands, and advanced oxidation processes, for
sustainable wastewater management.

2.4 Assess the environmental impacts of
conventional and advanced  wastewater
treatment systems, focusing on carbon footprint
and resource consumption.

2.5 Design wastewater treatment systems tailored to

specific environmental and regulatory
requirements in urban, industrial, and rural
contexts.

2.6 Incorporate principles of circular economy into
wastewater treatment system designs to
promote sustainability.
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ENE0001-14: Air Pollution Control and Management

This study unit aims to equip learners with a thorough understanding of the sources and environmental impacts
of air pollution. It emphasizes the development of strategies for effective air quality monitoring and pollution
control. By combining scientific principles with practical approaches, the unit prepares learners to design and
implement solutions that mitigate air pollution, fostering sustainable environmental management and compliance
with regulatory standards.

Learning Outcome: \ Assessment Criteria:
1. Identify sources of air pollution and their 1.1. Identify primary sources of air pollution,
environmental impacts. including industrial emissions, vehicle exhaust,

agriculture, and natural sources such as wildfires
and volcanic eruptions.

1.2. Examine the role of anthropogenic activities,
such as fossil fuel combustion, deforestation,
and industrial processes, in contributing to air
pollution.

1.3. Analyse the environmental impacts of air
pollution on ecosystems, including the effects on
plant growth, soil quality, and water resources.

1.4. Examine the role of air pollution in contributing
to climate change through the release of
greenhouse gases like carbon dioxide (CO;) and
methane (CHy).

1.5. Investigate the phenomenon of acid rain, its
causes, and its impacts on soil, water bodies,
and infrastructure.

1.6. Evaluate the long-term environmental
consequences of persistent air pollutants, such
as ozone depletion and the formation of smog.

2. Develop strategies for air quality monitoring 2.1 Design and implement air quality monitoring
and pollution control. systems using a range of technologies, including
remote sensing, sensors, and ground-based
monitoring stations.

2.2 Develop protocols for regular air quality data
collection, ensuring accurate, reliable, and
representative measurements across different
locations and times.

2.3 Implement real-time air quality monitoring to
provide immediate feedback for pollution control
and emergency response.

2.4 Identify and evaluate air pollution control
technologies, such as scrubbers, electrostatic
precipitators, and catalytic converters, to reduce
industrial emissions.

2.5 Develop strategies for reducing vehicle
emissions, including promoting electric vehicles,
improving fuel efficiency, and implementing
stricter emissions standards.

2.6 Advocate for the implementation of regulatory
policies and standards, such as air quality limits
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and emission permits, to enforce pollution
control measures.

2.7 Analyse the effectiveness of air quality
management programs through case studies,
assessing the success of air pollution reduction
strategies in various regions.
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ENE0001-15: Waste Management and Recycling Techniques

This study unit aims to provide learners with a comprehensive understanding of waste management practices and
recycling technologies. It emphasizes the analysis and design of sustainable waste management systems tailored
for urban and industrial applications. By integrating theoretical knowledge with innovative practices, the unit
prepares learners to address waste-related challenges, promote resource efficiency, and contribute to sustainable

environmental solutions.

Learning Outcome:
1. Analyse waste management practices and
recycling technologies.

\ Assessment Criteria:

1.1. Evaluate
hierarchies,
reduction, reuse, recycling, and disposal, to
minimize environmental impact.

1.2. Investigate the processes involved in recycling
materials such as paper, plastic, glass, and

different waste
including  waste

management
prevention,

metals, including sorting, cleaning, and
reprocessing techniques.

1.3. Analyse advanced recycling technologies, such
as mechanical and chemical recycling, for
recovering materials from waste streams.

1.4. Assess the role of composting and anaerobic
digestion in managing organic waste and
converting it into compost and biogas.

1.5. Analyse the challenges of managing electronic
waste, including hazardous materials, and
explore the recycling and disposal techniques
used for electronics.

1.6. Investigate the role of circular economy
principles in waste management, aiming to close
the loop and reduce waste generation through
design, production, and consumption.

2. Design sustainable waste management
systems for urban and industrial
applications.

2.1 Design integrated waste management systems
that include strategies for waste reduction,
segregation, collection, recycling, and disposal in
urban and industrial settings.

2.2 Develop efficient waste collection methods and
logistics, ensuring cost-effective, timely, and
environmentally friendly transportation of waste.

2.3 Design systems that prioritize the diversion of
recyclable and organic waste from landfills,
reducing overall waste sent for disposal.

2.4 Evaluate the role of composting and anaerobic
digestion for managing organic waste, converting
it into valuable products like compost and biogas
for energy generation.

2.5 Develop strategies for managing hazardous
waste in urban and industrial environments,
ensuring safe storage, transportation.

2.6 Promote circular economy principles by designing
systems that encourage the reuse of materials
and products within the industrial and urban
sectors.
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ENE0001-16: Hydrology and Water Resources Management

This study unit aims to provide learners with a thorough understanding of hydrological principles and their
application in efficient water resource management. It focuses on the design of systems for water conservation
and sustainable usage, equipping learners with the skills to address water-related challenges in various
environmental and engineering contexts. By fostering a holistic approach, the unit prepares learners to contribute
to sustainable water resource planning and management practices.

Learning Outcome: \ Assessment Criteria:
1. Apply hydrological principles to manage 1.1. Apply hydrological cycle principles to
water resources efficiently. understand the movement, distribution, and
quality of water across different landscapes and

ecosystems.

1.2. Use hydrological models to predict water
availability, assess flood risks, and manage water
distribution in both urban and rural settings.

1.3. Analyse precipitation patterns, evaporation
rates, infiltration, and runoff to develop
effective water management strategies.

1.4. Evaluate groundwater recharge processes and
develop sustainable strategies for groundwater
extraction and conservation.

1.5. Design water storage systems, including dams,
reservoirs, and rainwater harvesting techniques,
to ensure efficient water supply during periods
of scarcity.

1.6. Assess the impacts of climate change on water
availability and quality, and propose adaptive
management strategies for future challenges.

1.7. Collaborate with environmental and engineering
teams to incorporate hydrological data into land
use planning, ensuring efficient water resource

management.
2. Design systems for water conservation and 2.1 Design water-efficient systems for residential,
sustainable usage. commercial, and industrial  applications,

integrating technologies such as low-flow
fixtures, automatic shut-off valves, and water-
saving appliances.

2.2 Develop rainwater harvesting systems for
residential, agricultural, and wurban use,
incorporating filtration, storage, and distribution
components.

2.3 Design irrigation systems using water-saving
techniques, such as drip irrigation and smart
controllers, to minimize water waste in
agriculture and landscaping.

2.4 Explore the use of xeriscaping and drought-
tolerant landscaping designs to reduce water
consumption in urban and residential areas.

2.5 Integrate water recycling systems in industrial
processes, focusing on water treatment, reuse,
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and reduction of consumption in production
lines.

2.6 Develop storm water management systems, such
as permeable pavements, green roofs, and
detention basins, to reduce runoff and enhance
groundwater recharge.

2.7 Design water metering and monitoring systems
to track usage, identify inefficiencies, and
implement water conservation measures.
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ENE0001-17: Advanced Renewable Energy Technologies

This study unit aims to provide learners with an in-depth understanding of emerging renewable energy
technologies and their potential to transform energy systems. It focuses on analysing and evaluating these
technologies and developing engineering solutions for effectively integrating renewable energy systems into
existing infrastructure.

Learning Outcome: \ Assessment Criteria:
1. Analyse and evaluate emerging renewable 1.1. Investigate the latest advancements in solar
energy technologies. energy technologies, including photovoltaic

cells, solar thermal systems, and concentrated
solar power (CSP).

1.2. Evaluate the potential of wind energy, exploring
new turbine designs, offshore wind farms, and
innovations in energy storage and grid
integration.

1.3. Analyse the development of advanced bioenergy
technologies, such as algae-based biofuels,
second-generation  biofuels, and  biogas
production from organic waste.

1.4. Examine innovations in hydropower, focusing on
small-scale and micro-hydropower systems, as
well as developments in tidal and wave energy.

1.5. Investigate emerging technologies in energy
storage, such as solid-state batteries, flow
batteries, and hydrogen storage, and their
impact on renewable energy integration.

1.6. Analyse the potential of hydrogen as a clean
energy carrier, exploring hydrogen production
methods like electrolysis and its use in fuel cells
and industrial applications.

1.7. Explore the development of energy-efficient
smart grids, grid modernization, and the
integration of distributed renewable energy
systems for more resilient energy infrastructure.

2. Develop engineering solutions for integrating 2.1 Assess the energy demand and consumption
renewable energy systems into the existing patterns of existing infrastructure to determine
infrastructure. the appropriate capacity and type of renewable

energy systems for integration.

2.2 Design hybrid energy systems that combine
renewable sources (solar, wind, geothermal, etc.)
with conventional energy sources to ensure
reliability and stability in energy supply.

2.3 Create solutions for retrofitting existing buildings
and facilities with solar panels, wind turbines, or
geothermal heating and cooling systems,
minimizing disruption and maximizing energy
efficiency.

2.4 Design micro grids or decentralized energy
systems that incorporate renewable energy
sources, enabling greater energy autonomy and
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resilience in communities or industrial sectors.

2.5 Evaluate and design energy management
systems (EMS) for integrating renewable energy
sources, optimizing energy flow, and reducing
reliance on fossil fuels.

2.6 Analyse the feasibility of using renewable energy
for district heating or cooling systems, integrating
solar thermal, biomass, or geothermal energy
into urban infrastructure.

2.7 Incorporate green building principles and energy-
efficient designs into the integration of
renewable energy systems, ensuring long-term
sustainability and reduced environmental impact.
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This study unit aims to equip learners with the skills and knowledge required to conduct Environmental Impact
Assessments (EIAs) for engineering projects. It focuses on identifying potential environmental impacts and
developing effective mitigation strategies to minimize harm. By integrating theoretical concepts with practical
assessment techniques, the unit prepares learners to evaluate and manage the environmental implications of
engineering projects, ensuring compliance with regulatory standards and promoting sustainable development.

\ Assessment Criteria:

Learning Outcome:

1. Conduct environmental impact assessments for

engineering projects.

1.1. Understand the regulatory framework and
guidelines for conducting environmental impact
assessments (ElAs) in different regions and
industries.

1.2. Identify and assess the potential environmental
impacts of an engineering project, including
effects on air, water, soil, biodiversity, and
human health.

1.3. Evaluate the significance of the identified
environmental impacts by considering factors
such as scale, duration, reversibility, and
potential mitigation measures.

1.4. Develop mitigation strategies and propose
alternatives to minimize or eliminate adverse
environmental impacts during project design,
construction, and operation phases.

1.5. Use qualitative and quantitative methods to
predict and model the environmental effects of
a project, including noise, vibration, emissions,
and resource consumption.

1.6. Engage stakeholders, including local
communities, government agencies, and
environmental groups, to incorporate their
concerns and feedback into the EIA process.

2. Identify potential environmental impacts and
propose mitigation strategies.

2.1 Identify the potential environmental impacts of
engineering projects, including air and water
pollution, soil degradation, habitat disruption,
noise, and waste generation.

2.2 Assess the impact on biodiversity, including risks
to local species and ecosystems, through habitat
loss, fragmentation, and pollution.

2.3 Evaluate the potential contribution to climate
change through greenhouse gas emissions during
construction, operation, and decommissioning
phases.

2.4 Develop strategies to prevent soil erosion and
contamination, including the use of sediment
control measures, proper waste disposal, and the
restoration of disturbed areas.

2.5 Implement measures to minimize noise pollution,
such as wusing noise barriers, equipment
maintenance, and scheduling construction
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activities during less disruptive hours.

2.6 Propose water management strategies to
prevent contamination and overuse, such as
wastewater treatment, storm water
management systems, and water-efficient
technologies.

2.7 Recommend strategies for minimizing the
project’s carbon footprint, including the use of
renewable energy, energy-efficient technologies,
and carbon offset programs.
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ENE0001-19: Risk Management in Environmental Engineering

This study unit aims to provide learners with a comprehensive understanding of risk management strategies in
environmental engineering. It focuses on applying these strategies to assess and minimize environmental risks
associated with engineering projects. Learners will develop skills to create risk assessment models, ensuring the
identification, evaluation, and mitigation of potential risks, ultimately promoting safer, more sustainable

environmental engineering practices.

Learning Outcome:
1. Apply risk management strategies to assess
and minimize environmental risks.

\ Assessment Criteria:
1.1. Identify potential environmental risks associated

with engineering projects, including
contamination, resource depletion, biodiversity
loss, and climate change impacts.

1.2. Conduct risk assessments to evaluate the
likelihood and severity of environmental risks,
using qualitative and quantitative analysis
methods such as hazard analysis and fault tree
analysis.

1.3. Assess the impact of environmental risks on
human  health, ecosystems, and local
communities, considering both immediate and
long-term consequences.

1.4. Develop risk mitigation strategies, such as
adopting best practices, using eco-friendly
technologies, and implementing preventative
measures to minimize environmental harm.

1.5. Apply environmental monitoring systems to
track key risk indicators, enabling proactive
detection and management of potential
environmental issues.

1.6. Develop contingency plans for responding to
environmental incidents, including spill response
protocols, emergency action plans, and disaster
recovery procedures.

1.7. Collaborate  with  stakeholders, including
regulatory authorities, local communities, and
environmental organizations, to incorporate
diverse perspectives and ensure comprehensive
risk management.

2. Develop risk assessment models for
environmental engineering projects.

2.1 Identify and define the key environmental risks
associated with engineering projects, including
contamination, resource depletion, habitat
destruction, and climate change impacts.

2.2 Develop a risk identification framework to
systematically assess potential risks throughout
the project lifecycle, from planning to
decommission.

2.3 Apply quantitative risk assessment techniques,
such as probability analysis, fault tree analysis
(FTA), and event tree analysis (ETA), to estimate
the likelihood and impact of identified risks.
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2.4 Develop risk matrices to prioritize risks based on
their severity and probability, enabling decision-
makers to focus resources on high-priority risks.

2.5 Incorporate sensitivity analysis to understand
how variations in key project parameters (e.g.,
emissions levels, resource consumption, or
operational practices) influence overall
environmental risk.

2.6 Apply decision-making tools like cost-benefit
analysis and multi-criteria decision analysis
(MCDA) to evaluate the effectiveness and
feasibility of various risk mitigation strategies.

2.7 Develop risk response strategies, including risk
avoidance, mitigation, transfer, or acceptance,
and align them with project goals and regulatory
requirements.
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ENE0001-20: Environmental Economics and Policy

This study unit aims to provide learners with a solid understanding of the economic aspects of environmental
issues and sustainability. It focuses on analysing policies and their impact on environmental engineering practices,
equipping learners to evaluate economic factors and make informed decisions that balance environmental, social,
and economic considerations. The unit prepares learners to navigate the complex intersection of economics,
policy, and environmental engineering to drive sustainable development and innovation.

Learning Outcome: \ Assessment Criteria:
1. Understand the economic aspects of 1.1. Analyse the concept of externalities in
environmental issues and sustainability. environmental economics, including positive and

negative externalities such as pollution, resource
depletion, and ecosystem services.

1.2. Evaluate the role of market-based instruments,
such as taxes, subsidies, and tradable permits, in
promoting sustainable practices and mitigating
environmental impacts.

1.3. Investigate the cost-benefit analysis framework
to assess the economic feasibility of
environmental projects, including the valuation
of ecosystem services and the social costs of
environmental damage.

1.4. Examine the principles of sustainable
development and their implications for
economic growth, focusing on balancing
environmental protection with economic
progress.

1.5. Understand the economics of renewable energy,
including cost comparisons with conventional
energy  sources, investment in  green
technologies, and long-term economic benefits.

1.6. Assess the financial impact of climate change,
considering the costs of mitigation, adaptation,
and the potential economic losses due to
environmental degradation.

1.7. Explore the economic impacts of resource
management, including the costs associated
with water scarcity, waste management, and
sustainable agriculture practices.

1.8. Investigate the role of green finance and
sustainable investing, including environmental,
social, and governance (ESG) criteria, in
promoting environmental sustainability.

1.9. Analyse the economic challenges and
opportunities of transitioning to a circular
economy, focusing on waste reduction, resource
efficiency, and closed-loop production systems.

2. Analyse policies and their impact on 2.1 Examine national and international

environmental engineering practices. environmental policies, such as the Paris
Agreement and local environmental protection
laws, and assess their influence on engineering
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design, project implementation, and regulatory
compliance.

2.2 Analyse how policies related to air quality, water
quality, waste management, and climate change
drive innovation and the adoption of sustainable
engineering practices.

2.3 Evaluate the role of environmental regulations,
such as emission standards, water usage limits,
and waste disposal regulations, in shaping
engineering solutions and project costs.

2.4 Investigate the impact of environmental impact
assessments (EIA) regulations on project
planning, design, and execution, focusing on the
integration of sustainability considerations into
engineering decisions.

2.5 Assess the effect of financial incentives, such as
subsidies, tax credits, or grants for renewable
energy projects, on the adoption of green
technologies and sustainable practices in
engineering projects.

2.6 Analyse how government policies on resource
conservation and recycling influence waste
management systemes, energy-efficient
infrastructure, and the development of circular
economy models in engineering.

2.7 Evaluate the implications of climate change
adaptation and mitigation policies on engineering
practices, particularly in areas such as
infrastructure resilience, flood management, and
sustainable resource use.

2.8 Investigate  the role of international
environmental agreements and treaties in
shaping the global landscape of environmental
engineering, such as efforts to reduce carbon
emissions or conserve biodiversity.

2.9 Assess the influence of environmental policies on
stakeholder engagement, public perception, and
the broader social acceptance of engineering
projects with environmental impacts.
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ENE0001-21: Sustainable Infrastructure and Urban Planning

This study unit aims to provide learners with the knowledge and skills required to design and evaluate
infrastructure projects with a strong emphasis on sustainability. It focuses on integrating sustainable urban
planning principles into engineering solutions, promoting environmentally responsible, socially inclusive, and
economically viable urban development. By applying these principles, learners will be prepared to contribute to
the creation of resilient and sustainable infrastructure that supports long-term urban growth and environmental

well-being.
Learning Outcome: \ Assessment Criteria:
1. Design and evaluate infrastructure projects 1.1. Develop project goals and objectives that
with a focus on sustainability. prioritize environmental sustainability, including

energy efficiency, resource conservation, and
the use of renewable materials and
technologies.

1.2. Incorporate life-cycle assessment (LCA) tools to
evaluate the environmental impact of
infrastructure projects from planning and design
through construction, operation, and
decommissioning phases.

1.3. Design infrastructure projects using sustainable
design principles, such as energy-efficient
building materials, low-impact construction
techniques, and water-saving technologies.

1.4. Evaluate the potential for incorporating
renewable energy systems, such as solar panels,
wind turbines, or geothermal heating and
cooling, into the infrastructure to reduce
dependence on fossil fuels.

1.5. Prioritize the use of sustainable and locally
sourced materials to reduce the environmental
footprint, focusing on recycled content, low-
emission materials, and minimizing waste.

1.6. Assess the impact of the project on biodiversity
and ecosystems, and design mitigation
strategies such as habitat restoration, green
roofs, or wildlife corridors to minimize
disruption.

1.7. Develop water management strategies for
infrastructure projects, including storm water
management, wastewater treatment, and water
conservation systems, to enhance sustainability.

1.8. Incorporate resilience to climate change into
infrastructure design, ensuring that the project
can adapt to changing weather patterns,
extreme temperatures, and rising sea levels.

1.9. Use green building certifications, such as LEED or
BREEAM, to guide the design, construction, and
evaluation of sustainable infrastructure,
ensuring compliance with recognized
environmental standards.
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2. Integrate sustainable urban planning 2.1 Design urban infrastructure with an emphasis on
principles in engineering solutions. reducing carbon emissions by incorporating
energy-efficient buildings, renewable energy
sources, and low-emission transportation
systems.

2.2 Plan mixed-use developments that combine
residential, commercial, and recreational spaces
to reduce the need for long commutes and
enhance walkability, thereby minimizing traffic
congestion and pollution.

2.3 Integrate green infrastructure such as parks,
green roofs, urban forests, and permeable
pavements to enhance biodiversity, improve air
guality, and manage storm water effectively.

2.4 Promote sustainable transportation options by
incorporating pedestrian pathways, bike lanes,
and public transit networks, and by encouraging
the use of electric vehicles through charging
stations.

2.5 Implement energy-efficient technologies in urban
areas, including LED street lighting, smart grids,
and energy-efficient HVAC systems for buildings
to reduce overall energy consumption.

2.6 Develop water conservation strategies, such as
rainwater harvesting systems, greywater reuse,
and low-flow plumbing fixtures, to reduce
demand on freshwater resources.

2.7 Plan for the reduction of urban heat islands by
increasing green spaces, using reflective or cool
roofing materials, and designing shaded areas to
lower temperatures and energy use in cities.

2.8 Integrate waste management solutions that
prioritize recycling, composting, and waste-to-
energy systems to reduce landfill use and
encourage circular economies.

2.9 Incorporate climate change adaptation
strategies, such as flood protection systems,
resilient infrastructure, and elevated buildings, to
protect urban areas from extreme weather
events and rising sea levels.
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ENE0001-22: Climate Change and Environmental Adaptation

This study unit aims to provide learners with a deep understanding of the impacts of climate change on
environmental systems. It focuses on developing engineering strategies to address and adapt to the challenges
posed by climate change. By equipping learners with the tools to assess climate risks and implement adaptive
solutions, the unit prepares them to contribute to building resilient, sustainable systems that can withstand the
effects of climate change while promoting long-term environmental sustainability.

Learning Outcome: \ Assessment Criteria:
1. Examine the impacts of climate change on 1.1. Analyse the effects of climate change on
environmental systems. weather patterns, including increased frequency

and intensity of extreme weather events such as
heatwaves, storms, droughts, and floods, and
their impact on ecosystems and human
settlements.

1.2. Investigate the impact of rising global
temperatures on biodiversity, including shifts in
species distribution, habitat loss, and the
potential for species extinction due to changing
environmental conditions.

1.3. Examine the effects of climate change on water
resources, such as alterations in precipitation
patterns, reduced freshwater availability, and
the increased risk of droughts and floods in
different regions.

1.4. Assess the impact of rising sea levels due to
melting ice caps and thermal expansion of
oceans on coastal ecosystems, infrastructure,
and human populations, particularly in low-lying
areas.

1.5. Investigate the impact of climate change on
agriculture, including changes in crop vyields,
altered growing seasons, and the increased
vulnerability of food systems to climate-related
disruptions.

1.6. Analyse the effects of higher carbon dioxide
levels on ocean acidification and the subsequent
impact on marine ecosystems, particularly coral
reefs, fisheries, and marine biodiversity.

1.7. Evaluate the impact of climate change on forest
ecosystems, including forest dieback, increased
risk of wildfires, and the loss of carbon
sequestration potential in forests.

1.8. Explore the effects of climate change on human
health, including increased incidence of heat-
related illnesses, the spread of vector-borne
diseases, and respiratory problems due to
changes in air quality.

1.9. Assess the economic impacts of climate change
on industries such as agriculture, fisheries,
tourism, and infrastructure, considering both
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short-term disruptions and long-term

challenges.
2. Develop engineering strategies  for 2.1 Design resilient infrastructure that can withstand
adaptation to climate change challenges. extreme weather events, including floods,

heatwaves, and storms, using materials and
construction techniques that enhance durability
and minimize damage.

2.2 Implement flood protection systems, such as
levees, seawalls, and flood barriers, along with
natural solutions like wetland restoration and
riverbank reforestation, to reduce flood risks in
vulnerable areas.

2.3 Develop sustainable water management systems
to adapt to changes in precipitation patterns,
including rainwater harvesting, efficient irrigation
systems, and water storage solutions for
drought-prone areas.

2.4 Incorporate green infrastructure, such as urban
forests, green roofs, and permeable pavements,
to mitigate the urban heat island effect, improve
air quality, and manage storm water runoff in
cities.

2.5 Design energy-efficient buildings with adaptive
cooling and heating systems, smart energy
management, and insulation to minimize energy
consumption and reduce vulnerability to
changing climate conditions.

2.6 Develop coastal protection strategies, such as
beach nourishment, mangrove restoration, and
the construction of coastal barriers, to safeguard
vulnerable coastal communities from rising sea
levels and storm surges.

2.7 Integrate climate-resilient agricultural practices,
such as drought-tolerant crops, soil conservation
techniques, and agroforestry, to ensure food
security in areas affected by changing weather
patterns.

2.8 Promote the use of renewable energy sources,
such as solar, wind, and geothermal, to reduce
dependence on fossil fuels and decrease
greenhouse gas emissions, contributing to long-
term climate change mitigation.

2.9 Utilize climate modelling tools and data to inform
urban planning decisions, ensuring infrastructure,
transportation, and public services are designed
to adapt to future climate scenarios.
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ENE0001-23: Environmental Data Collection and Analysis

This study unit aims to equip learners with the skills and knowledge to gather and analyse environmental data for
informed decision-making in engineering projects. It focuses on the effective use of software tools and
methodologies to interpret and present environmental data, ensuring that learners can apply these insights to
optimize engineering solutions and support sustainable environmental practices. By integrating data-driven
approaches, the unit prepares learners to contribute to evidence-based environmental management and
engineering outcomes.

Learning Outcome: \ Assessment Criteria:
1. Gather and Analyse environmental data for 1.1. Collect baseline environmental data, including
decision-making in engineering projects. air quality, water quality, soil conditions, and

biodiversity, to understand the existing
environmental state before the project begins.

1.2. Utilize geographic information systems (GIS) and
remote sensing technologies to gather spatial
data on land use, topography, hydrology, and
ecosystems, providing a comprehensive view of
the environmental landscape.

1.3. Monitor environmental factors during the
project lifecycle, such as pollutant levels, noise,
and temperature fluctuations, using sensors and
other real-time data collection methods.

1.4. Analyse environmental data to identify trends,
potential risks, and areas of concern, using
statistical methods and data modelling
techniques to predict future environmental
impacts.

1.5. Integrate environmental data with project
design models to evaluate the feasibility of
proposed engineering solutions and their
potential environmental effects.

1.6. Apply decision-support tools and software to
visualize data and perform scenario analysis,
helping to predict the environmental outcomes
of different design or operational choices.

1.7. Incorporate environmental impact assessments
(EIA) and environmental risk assessments (ERA)
in decision-making processes, using gathered
data to evaluate the severity and significance of
potential impacts.

1.8. Use environmental data to ensure compliance
with environmental regulations and standards,
comparing collected data against legal
thresholds and guidelines for emissions, waste,
and resource use.

2. Use software tools and methodologies to 2.1 Utilize Geographic Information Systems (GIS) to
interpret environmental data effectively. Analyse spatial data and map environmental
features such as land use, water bodies,
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2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

vegetation, and urban infrastructure, enabling
detailed  environmental assessments and
planning.

Apply remote sensing software, such as satellite
imagery or drone-based data, to monitor large-
scale  environmental changes, including
deforestation, urbanization, and changes in
water bodies, providing up-to-date information
for decision-making.

Use environmental modelling software, such as
SWMM (Storm Water Management Model) or
HEC-RAS (Hydrologic Engineering Centres River
Analysis System), to simulate water flow, flood
risks, and storm water management systems,
predicting environmental impacts and system
behaviour.

Implement statistical analysis tools to process
and interpret environmental data, performing
trend analysis, hypothesis testing, and
forecasting environmental changes or risks.

Apply environmental risk assessment tools to
quantify and analyse environmental risks by
modelling various scenarios and determining
their likelihood and potential consequences.
Leverage data visualization software like Tableau
or Power Bl to present complex environmental
data in accessible, easy-to-understand formats
such as dashboards, graphs, and heat maps,
aiding in decision-making and stakeholder
engagement.

Use life cycle assessment (LCA) software such as
SimaPro or GaBi to evaluate the environmental
impact of products and projects across their
entire lifecycle, helping to identify areas for
improvement and sustainability.

Employ energy modelling tools, such as
EnergyPlus or RETScreen, to Analyse energy
consumption patterns and the impact of different
energy solutions (e.g., renewable energy
systems, energy-efficient technologies) on
environmental performance.

Use environmental impact assessment (EIA)
software, such as EIA Decision Support System
(DSS) or ArcGIS for EIA, to integrate
environmental data into comprehensive impact
assessments, ensuring compliance with
regulations and identifying potential risks.
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ENE0001-24: Environmental Project Management

This study unit aims to develop learners' project management skills specific to environmental engineering
projects, covering all phases from planning to execution. It focuses on key areas such as budgeting, timeline
management, and team coordination to ensure efficient and successful project delivery. By equipping learners
with the necessary tools and techniques, the unit prepares them to lead and manage complex environmental
projects, balancing technical requirements with sustainability goals and ensuring compliance with relevant

regulations.
Learning Outcome: \ Assessment Criteria:
1. Manage environmental engineering projects 1.1. Define clear project goals and objectives,
from planning to execution. ensuring  alignment  with  environmental
sustainability principles, regulatory

requirements, and stakeholder expectations
throughout the project lifecycle.

1.2. Develop detailed project plans that include
timelines, budgets, resource allocation, and risk
management strategies, while identifying
environmental considerations and mitigation
measures for potential impacts.

1.3. Conduct comprehensive environmental impact
assessments (EIA) and risk assessments (ERA)
during the planning phase, ensuring that all
potential environmental risks are identified and
addressed through mitigation strategies.

1.4. Select and manage the right team of engineers,
environmental specialists, and stakeholders to
ensure that expertise in environmental
engineering is integrated into all aspects of the
project.

1.5. Ensure compliance with environmental laws and
regulations, obtaining necessary permits and
approvals from local, regional, or international
regulatory bodies before commencing work.

1.6. Implement sustainable design practices and
technologies throughout the project, prioritizing
energy efficiency, water conservation, and the
use of environmentally friendly materials and
methods.

1.7. Monitor and track project progress against
defined milestones, ensuring that environmental
goals are met and deviations from sustainability
plans are addressed promptly.

1.8. Conduct regular environmental audits and
assessments to ensure that project activities
comply with sustainability standards and
environmental protection regulations.

1.9. Engage with local communities, governmental
agencies, and stakeholders to gather feedback,
address concerns, and ensure that the project is
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beneficial to all parties while minimizing
negative environmental impacts.

2. Develop project management skills,
including budgeting, timelines, and team
coordination.

2.1 Develop a clear project scope and objectives,
ensuring that all stakeholders understand the
project goals, deliverables, and expectations, and
align efforts to achieve these objectives
efficiently.

2.2 Create a detailed project plan that includes
specific tasks, timelines, milestones, and resource
requirements, using project management tools
such as Gantt charts or project management
software (e.g., MS Project, Asana, or Trello) to
track progress.

2.3 Estimate project costs accurately, establishing a
realistic budget that includes costs for materials,
labour, equipment, permits, and contingency
funds, while ensuring alignment with financial
constraints and sustainability goals.

2.4 Develop risk management strategies to identify
potential issues, assess their impact on the
project timeline and budget, and implement
mitigation strategies to reduce or address risks
effectively.

2.5 Establish clear roles and responsibilities for each
team member, ensuring that everyone
understands their tasks, deadlines, and the
importance of collaboration within the team.

2.6 Coordinate and communicate effectively with
team members, stakeholders, and external
parties, providing regular updates, gathering
feedback, and ensuring that issues are addressed
promptly to keep the project on track.

2.7 Monitor and control project timelines, ensuring
that work is completed on schedule, adjusting
plans and allocating resources efficiently to avoid
delays and ensure deadlines are met.

2.8 Track project expenses and compare them
against the budget, making adjustments as
necessary to prevent cost overruns and ensure
financial resources are used optimally.

2.9 Foster team collaboration and motivation by

creating a supportive work environment,
facilitating open communication, resolving
conflicts, and recognizing individual
contributions.
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ENE0001-25: Sustainable Resource Management

This study unit aims to provide learners with a thorough understanding of the principles of sustainable resource
use and conservation. It focuses on designing systems for the efficient management of natural resources, ensuring
their optimal use while minimizing environmental impact. By integrating sustainability principles with practical
engineering solutions, the unit prepares learners to develop and implement strategies that promote long-term
resource efficiency, environmental stewardship, and the protection of ecosystems.

Learning Outcome: \ Assessment Criteria:
1. Understand principles of sustainable 1.1. Define sustainable resource use as the
resource use and conservation. management of natural resources in a way that

meets current needs without compromising the
ability of future generations to meet their own
needs, balancing environmental, economic, and
social factors.

1.2. Understand the concept of carrying capacity and
how it relates to the sustainable use of
resources, ensuring that the rate of resource
extraction does not exceed the ecosystem's
capacity to regenerate.

1.3. Explore the principles of the circular economy,
emphasizing the importance of reducing waste,
reusing materials, recycling, and designing
products with longer lifespans to minimize
environmental impact and conserve resources.

1.4. Study renewable and non-renewable resources,
recognizing the importance of conserving non-
renewable resources (such as fossil fuels and
minerals) while promoting the use of renewable
resources (such as solar, wind, and biomass) to
reduce ecological footprints.

1.5. Understand energy conservation principles,
including the use of energy-efficient
technologies, the importance of reducing energy
consumption in buildings and industries, and
transitioning to low-carbon energy sources to
mitigate climate change.

1.6. Investigate water conservation strategies,
focusing on methods such as rainwater
harvesting, water-efficient irrigation, and
wastewater reuse to reduce pressure on
freshwater resources and promote sustainable
water management.

1.7. Study sustainable land use practices, including
agroforestry, crop rotation, and sustainable
forestry, which aim to conserve soil, maintain
biodiversity, and minimize deforestation and
habitat destruction.

1.8. Evaluate the role of sustainable agriculture in
resource conservation, focusing on techniques
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like  organic farming, integrated pest

management, and  sustainable livestock
practices to protect ecosystems and conserve
biodiversity.
2. Design systems for efficient management of 2.1 Develop resource management frameworks that
natural resources. focus on the sustainable use of natural resources,

integrating environmental, economic, and social
factors into the decision-making process to
ensure long-term sustainability.

2.2 Design energy-efficient systems by incorporating
renewable energy technologies (solar, wind,
geothermal) and energy conservation strategies
(smart grids, building insulation, LED lighting) to
reduce reliance on fossil fuels and minimize
environmental impact.

2.3 Implement water management systems that
optimize water use through techniques such as
rainwater harvesting, greywater recycling, low-
flow plumbing fixtures, and efficient irrigation
systems to conserve freshwater resources and
reduce waste.

2.4 Create waste management systems that promote
waste reduction, recycling, composting, and
waste-to-energy technologies to minimize landfill
use and promote the circular economy. Design
systems to manage organic, non-organic,
hazardous, and electronic wastes effectively.

2.5 Design sustainable agricultural systems by
incorporating techniques such as agroecology,
crop rotation, precision farming, and the use of
organic fertilizers to conserve soil health, reduce
water usage, and enhance biodiversity while
maintaining productivity.

2.6 Implement sustainable forestry management
practices by promoting selective logging,
reforestation, agroforestry, and forest
preservation to conserve biodiversity, reduce
deforestation, and enhance carbon
sequestration.

2.7 Develop sustainable urban systems that prioritize
energy-efficient buildings, green spaces, public
transportation, waste management, and water
conservation, integrating principles of smart
cities to optimize resource use and reduce
environmental impact.

2.8 Design transportation systems that minimize
fossil fuel consumption and greenhouse gas
emissions by promoting electric vehicles, public
transit, biking, and walking infrastructure, as well
as optimizing traffic flow to reduce congestion.
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ENE0001-26: Advanced Environmental Chemistry

This study unit aims to equip learners with advanced chemical knowledge and techniques to address complex
environmental challenges. It focuses on analysing the chemical processes involved in pollutant degradation and
treatment, emphasizing the role of chemistry in environmental protection. By applying theoretical principles to
real-world problems, the unit prepares learners to develop innovative solutions for pollutant management,
contributing to sustainable environmental engineering practices.

Learning Outcome: \ Assessment Criteria:
1. Apply advanced chemical principles to 1.1. Utilize chemical reactions and processes to
address complex environmental challenges. design solutions for air and water pollution

control, such as using advanced oxidation
processes (AOPs), catalytic converters, or
chemical absorption techniques to remove
contaminants.

1.2. Apply principles of thermodynamics and kinetics
to optimize chemical processes for energy
production and waste management, enhancing
the efficiency of chemical reactions in
wastewater treatment or energy generation.

1.3. Use green chemistry principles to design
sustainable alternatives to harmful chemical
processes, focusing on reducing toxic by-
products, energy consumption, and the use of
hazardous  materials in  industrial and
environmental applications.

1.4. Apply chemical modelling and simulation
techniques to predict the behaviour and fate of
pollutants in environmental systems, such as the
dispersion of contaminants in air or water, to
guide remediation and pollution control efforts.

1.5. Design chemical treatment processes for the
removal of heavy metals, toxins, and other
hazardous substances from contaminated water
and soil, utilizing precipitation, ion exchange,
and advanced filtration methods.

1.6. Incorporate biochemistry and microbiology
knowledge to develop biological treatment
systems, such as bioreactors and bioremediation
strategies, to address organic contamination and
promote natural detoxification processes.

1.7. Integrate environmental chemistry in the
development of eco-friendly materials and
technologies, including biodegradable polymers,
low-impact solvents, and recyclable materials, to
reduce the environmental footprint of industrial
processes.

1.8. Apply electrochemical principles to design
systems for water purification, such as
electrocoagulation and electrochemical
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disinfection, for efficient removal of
contaminants and pathogens from water
resources.

2. Analyse the chemical processes involved in
pollutant degradation and treatment.

2.1 Investigate the chemical mechanisms of pollutant
degradation through processes such as oxidation,
reduction, hydrolysis, and photolysis, and how
these processes break down pollutants in air,
water, and soil.

2.2 Analyse the role of advanced oxidation processes
(AOPs), including ozonation, ultraviolet (UV)
radiation, and Fenton’s reagent, in the
degradation of organic pollutants by generating
reactive oxygen species that enhance the
breakdown of contaminants.

2.3 Evaluate the effectiveness of chemical
treatments, such as chemical precipitation,
coagulation, and flocculation, in removing heavy
metals and suspended solids from wastewater,
examining the reaction conditions and optimal
dosages of chemicals required.

2.4 Study the use of adsorption and absorption
techniques, such as activated carbon or ion
exchange resins, to remove pollutants from
water and air, focusing on the chemical

interactions between adsorbents and
contaminants.
2.5 Analyse  the  biochemical processes in

bioremediation, where microorganisms break
down organic pollutants, and investigate the
factors that affect the efficiency of microbial
degradation, such as temperature, pH, and
nutrient availability.

2.6 Investigate the chemical degradation of
petrochemical pollutants, such as hydrocarbons,
using chemical treatments like chemical
oxidation and the role of surfactants in
enhancing the solubility and breakdown of oil
spills.

2.7 Examine the reduction of nitrogen compounds,
such as nitrates and nitrites, in wastewater
treatment using chemical agents like sodium
bisulfited or biological denitrification processes,
exploring the chemical reactions involved and the
factors affecting their efficiency.

2.8 Study the chemical processes involved in the
degradation of pesticides and herbicides in soils
and water, including hydrolysis, photo
degradation, and microbial action, and evaluate
their persistence in the environment.

www.ictqualab.co.uk
Support@ictqualab.co.uk

Page | 50
ICTQual AB Qualification Specification




Level 6 Diploma in Environmental Engineering ‘@

_"f
360 Credits — Three Years QQual.

ENE0001-27: Energy Efficiency and Green Technologies

This study unit aims to provide learners with the knowledge and skills needed to design and implement energy-
efficient systems and green technologies. It emphasizes the importance of energy efficiency in reducing
environmental impacts, fostering sustainable engineering practices. By analysing the role of energy-efficient
solutions in mitigating resource depletion and environmental degradation, the unit prepares learners to
contribute to the development and integration of green technologies in various engineering applications.

Learning Outcome: \ Assessment Criteria:
1. Design and implement energy-efficient | 1.1. Design energy-efficient systems by incorporating
systems and green technologies. passive design strategies such as proper insulation,

natural ventilation, and the use of energy-efficient
windows and materials to reduce heating and
cooling demands in buildings.

1.2. Implement renewable energy technologies,
including solar panels, wind turbines, and
geothermal systems, to reduce reliance on fossil
fuels and generate clean, sustainable energy for
residential, commercial, and industrial use.

1.3. Develop smart energy management systems using
sensors, automated controls, and real-time
monitoring to optimize energy use in buildings and
industrial processes, reducing waste and improving
efficiency.

1.4. Design and implement high-efficiency heating,
ventilation, and air conditioning (HVAC) systems,
integrating technologies such as heat pumps,
variable refrigerant flow (VRF) systems, and energy
recovery ventilators (ERVs) to reduce energy
consumption.

1.5. Promote the use of energy-efficient lighting systems,
such as LED or OLED lights, combined with smart
lighting controls that adjust based on occupancy and
daylight availability, to minimize energy use in
commercial and residential spaces.

1.6. Design energy-efficient water heating systems,
utilizing technologies like solar water heaters, heat
pump water heaters, or condensing boilers to
reduce energy consumption and environmental
impact in residential and industrial settings.

1.7. Implement green building standards such as LEED
(Leadership in Energy and Environmental Design) or
BREEAM (Building  Research Establishment
Environmental Assessment Method) to ensure that
building projects meet energy efficiency and
sustainability criteria.

1.8. Develop systems for energy storage, such as battery
storage or pumped hydro storage, to store surplus
energy generated by renewable sources and provide
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backup power during periods of low energy

production.
2. Analyse the role of energy efficiency in | 2.1 Examine how improving energy efficiency in
reducing environmental impacts. buildings, transportation, and industries can directly

reduce greenhouse gas emissions by lowering
energy consumption, which is the primary source of
carbon dioxide and other harmful pollutants.

2.2 Analyse the economic and environmental benefits of
energy-efficient technologies, such as LED lighting,
energy-efficient appliances, and electric vehicles, in
reducing overall energy demand, thus lessening the
need for energy production from fossil fuels.

2.3 Explore the role of energy-efficient buildings in
reducing heating and cooling needs, leading to lower
energy consumption and reduced environmental
impacts from air conditioning, heating systems, and
energy-intensive building operations.

2.4 Evaluate the impact of industrial energy efficiency
improvements, such as adopting efficient
machinery, waste heat recovery, and optimized
production processes, in reducing carbon footprints
and minimizing industrial waste and emissions.

2.5 Investigate how energy efficiency in transportation,
including electric vehicles, hybrid cars, and improved
fuel economy in conventional vehicles, contributes
to reducing fossil fuel use and mitigating air
pollution and emissions.

2.6 Study how the integration of renewable energy
sources, combined with energy efficiency measures,
reduces reliance on non-renewable energy sources,
leading to a decrease in environmental degradation
from mining, drilling, and other extraction
processes.

2.7 Analyse the role of energy-efficient systems in water
management, including energy-efficient water
pumps, desalination plants, and wastewater
treatment facilities, which can reduce the
environmental impacts of energy-intensive water
processes.

2.8 Assess the potential of energy-efficient urban
planning and infrastructure, such as smart grids,
energy-efficient  public  transportation, and
sustainable buildings, in reducing the overall
environmental footprint of cities and communities.
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ENE0001-28: Environmental Monitoring and Data Systems

This study unit aims to equip learners with the skills and knowledge to develop and implement systems for
monitoring environmental parameters. It focuses on the use of advanced technologies for effective environmental
data collection, analysis, and interpretation. By integrating these technologies, the unit prepares learners to
contribute to accurate environmental monitoring, ensuring informed decision-making and supporting sustainable
environmental management practices.

Learning Outcome: Assessment Criteria:
1. Develop and implement systems for 1.1. Design and implement sensor networks to
monitoring environmental parameters. monitor key environmental parameters such as

air quality, water quality, temperature,
humidity, and soil moisture, ensuring that data
is accurately collected and transmitted for real-
time analysis.

1.2. Develop integrated environmental monitoring
systems using Internet of Things (loT)
technologies, enabling continuous monitoring of
pollutants and natural resources, with
automated alerts for exceeding regulatory limits
or environmental thresholds.

1.3. Implement geographic information system (GIS)
tools to map and analyse environmental data,
allowing for spatial analysis of environmental
parameters, such as pollution sources, water
contamination, and land use changes, to inform
decision-making.

1.4. Integrate remote sensing technologies, including
satellites, drones, and unmanned aerial vehicles
(UAVs), to collect environmental data on a large
scale, enabling the monitoring of air quality,
land degradation, vegetation health, and water
bodies across vast areas.

1.5. Develop systems for continuous water quality
monitoring, using sensors to detect key
parameters such as pH, turbidity, dissolved
oxygen, and concentrations of pollutants like
heavy metals, pesticides, and nitrates.

1.6. Design air quality monitoring systems that can
detect and measure pollutants such as
particulate matter (PM2.5 and PM10), nitrogen
oxides (NOx), sulphur dioxide (SO2), and ozone,
providing valuable data for regulatory
compliance and public health protection.

1.7. Implement environmental data loggers and
automated sampling systems to collect
continuous environmental data over time,
ensuring accurate and long-term monitoring of
air, water, soil, and noise pollution in urban,
industrial, and natural environments.
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1.8. Develop systems for energy monitoring in
environmental projects, allowing real-time
tracking of energy consumption and emissions,
helping to identify inefficiencies and optimize
energy use for sustainability goals.

1.9. Incorporate predictive analytics and machine
learning  algorithms  into  environmental
monitoring systems, enabling the forecasting of
environmental trends and potential issues, such
as air quality deterioration or water
contamination events, before they occur.

2. Use advanced technologies for 2.1 Utilize remote sensing technologies, including
environmental data collection and analysis. satellites, drones, and unmanned aerial vehicles
(UAVs), to capture high-resolution environmental
data, such as vegetation health, land use
changes, and atmospheric conditions, for large-
scale monitoring of ecosystems and urban areas.

2.2 Employ Internet of Things (loT) devices and
sensor networks to  collect real-time
environmental data on parameters like air
quality, water quality, temperature, and soil
conditions, enabling continuous monitoring of
environmental changes and providing early
warning systems for potential environmental
hazards.

2.3 Implement geographic information systems (GIS)
to Analyse spatial data, creating visual maps and
models that integrate environmental data for
assessing pollution levels, land degradation,
deforestation, and other environmental factors,
supporting  decision-making  processes in
environmental management.

2.4 Integrate machine learning and artificial
intelligence (Al) tools to Analyse large volumes of
environmental data, identifying patterns,
predicting environmental trends, and enabling
decision-makers to take proactive actions based
on data-driven insights.

2.5 Use advanced water quality monitoring systems
equipped with sensors for detecting pollutants
such as heavy metals, pesticides, and organic
compounds in real time, improving the detection
and management of water contamination in
various water bodies.

2.6 Employ environmental data analytics platforms
that integrate data from multiple sources, such
as weather stations, satellite imagery, and
ground-based Sensors, to generate
comprehensive  Analyses of environmental
conditions and trends across regions or
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2.7

2.8

2.9

industries.

Leverage advanced modelling software to
simulate environmental processes, such as air
pollution dispersion, water flow dynamics, or
climate change impacts, enabling better planning
and mitigation strategies for environmental
challenges.

Implement automated environmental monitoring
systems that can collect and process data
continuously, providing real-time feedback on
environmental conditions without the need for
manual intervention, enhancing operational
efficiency and data reliability.

Use advanced data visualization tools to interpret
complex environmental data and present it in
accessible formats, such as interactive
dashboards or 3D models, to support informed
decision-making by stakeholders and regulatory
authorities.
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ENE0001-29: Life Cycle Assessment and Eco-Design

This study unit aims to provide learners with the skills to conduct life cycle assessments (LCA) to evaluate the
environmental impacts of products and processes. It emphasizes the application of eco-design principles to create
environmentally friendly products and systems, promoting sustainability throughout their life cycle. By integrating
LCA with eco-design strategies, the unit prepares learners to make informed decisions that minimize
environmental impact and contribute to the development of sustainable solutions in engineering and product

design.
Learning Outcome: \ Assessment Criteria:
1. Conduct life cycle assessments to evaluate 1.1. Define the scope of the life cycle assessment
the environmental impacts of products and (LCA) by identifying the product or process
processes. under evaluation, determining the system

boundaries, and selecting the functional unit to
ensure consistency and clarity in the analysis.

1.2. Collect data on all relevant stages of the product
or process life cycle, including raw material
extraction, production, transportation, use, and
disposal, to assess the environmental impacts
associated with each phase.

1.3. Evaluate resource consumption and energy use
throughout the life cycle of the product or
process, analysing the inputs required and their
environmental consequences, such as energy
demand, water use, and material extraction.

1.4. Quantify the environmental impacts associated
with  emissions, waste generation, and
pollutants released during each life cycle stage,
including carbon dioxide, greenhouse gases,
particulate matter, and other pollutants that
contribute to climate change, air quality
deterioration, and environmental degradation.

1.5. Apply LCA methodologies such as cradle-to-
grave, cradle-to-gate, or gate-to-gate analysis to
determine the environmental impact from the
beginning to the end of the product or process
life cycle or within a specific phase of the life
cycle.

1.6. Assess the potential for resource depletion and
ecological damage caused by the extraction and
use of materials, including rare and non-
renewable resources, and propose sustainable
alternatives to reduce the environmental
burden.

1.7. Investigate the environmental impacts of
transportation and logistics involved in the
product or process life cycle, such as fuel
consumption, emissions, and transportation
modes, and identify strategies to optimize
transportation efficiency and reduce
environmental impacts.
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2. Apply eco-design principles to create 2.1 Integrate the concept of minimizing resource use
environmentally friendly products and throughout the entire product lifecycle, from raw
systems. material sourcing to disposal, ensuring that

products are  designed  with minimal
environmental impact while  maintaining

functionality and performance.

2.2 Prioritize the use of sustainable materials, such
as renewable, recyclable, and biodegradable
resources, to reduce the environmental footprint
of products and reduce dependency on non-
renewable materials.

2.3 Design for energy efficiency, ensuring that
products or systems consume the least amount
of energy during both production and use,
promoting the use of renewable energy sources
and energy-efficient technologies in the design
phase.

2.4 Incorporate modular design approaches, allowing
for easy repair, maintenance, and upgrades,
which extends the product’s lifespan and reduces
the need for replacement, contributing to a
circular economy and reducing waste.

2.5 Utilize life cycle thinking to evaluate the
environmental impacts of a product or system
over its entire lifespan, considering stages such
as design, manufacturing, use, and end-of-life
disposal, and make design decisions based on
these insights.

2.6 Focus on reducing waste through design for
disassembly, ensuring that products can be easily
taken apart for recycling, reuse, or repair,
reducing the environmental impact at the
product’s end of life.

2.7 Design products with minimal packaging or using
eco-friendly packaging materials that are
recyclable or biodegradable, reducing
unnecessary waste and the environmental
impacts of packaging during transportation and
disposal.
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ENE0001-30: Green Building and Construction Techniques

This study unit aims to provide learners with a comprehensive understanding of sustainable construction methods
and green building standards. It focuses on the design and implementation of energy-efficient and
environmentally sustainable buildings, emphasizing the integration of eco-friendly materials and technologies. By
equipping learners with the knowledge and skills to create sustainable buildings, the unit prepares them to
contribute to reducing the environmental footprint of the construction industry and promoting long-term
sustainability in urban development.

Learning Outcome: Assessment Criteria:
1. Understand sustainable construction 1.1. Gain knowledge of sustainable construction
methods and green building standards. principles, including energy efficiency, resource

conservation, and environmental impact
reduction, focusing on practices that minimize
the ecological footprint of buildings throughout
their lifecycle.

1.2. Understand the importance of energy-efficient
building design, which includes optimizing
building orientation, insulation, and ventilation
to reduce heating and cooling demands, thus
lowering energy consumption and associated
environmental impacts.

1.3. Understand water efficiency practices in
sustainable construction, such as the use of low-
flow fixtures, rainwater harvesting systems, and
water-efficient landscaping to reduce water
consumption and manage storm water
effectively.

1.4. Learn about waste reduction strategies, such as
recycling, reusing, and minimizing construction
waste, and how to implement these practices
throughout the construction process to reduce
the amount of waste sent to landfills.

1.5. Gain an understanding of green building
certifications and standards, such as LEED
(Leadership in Energy and Environmental
Design), BREEAM (Building Research
Establishment Environmental Assessment
Method), and the Living Building Challenge,
which guide the design, construction, and
operation of environmentally sustainable
buildings.

1.6. Understand the role of indoor environmental
quality (IEQ), including factors like air quality,
lighting, and thermal comfort, in sustainable
construction to promote the health and well-
being of occupants while reducing energy
consumption.

2. Design and implement energy-efficient and 2.1 Incorporate passive design strategies, such as
environmentally sustainable buildings. proper building orientation, natural ventilation,
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2.2

2.3

2.4

2.5

2.6

and the use of thermal mass, to reduce heating
and cooling energy demands, ensuring energy
efficiency and thermal comfort without reliance
on mechanical systems.

Select energy-efficient building materials, such as
high-performance  insulation, low-emissivity
windows, and reflective roofing materials, to
minimize heat loss and gain, contributing to the
building’s overall energy efficiency and reducing
heating and cooling loads.

Integrate renewable energy systems, such as
photovoltaic solar panels, solar thermal systems,
wind turbines, or geothermal heating and
cooling, to generate clean energy on-site,
reducing dependence on non-renewable energy
sources and lowering the building's carbon
footprint.

Design and implement energy-efficient lighting
systems, including LED lighting, daylight sensors,
and smart lighting controls, to reduce energy
consumption while maximizing natural
daylighting to enhance building occupants'
comfort and reduce artificial lighting needs.
Implement high-efficiency heating, ventilation,
and air conditioning (HVAC) systems, ensuring
proper system sizing, the use of energy-efficient
equipment, and the integration of smart controls
to optimize energy use while maintaining indoor
air quality and comfort levels.

Use water-saving technologies, such as low-flow
faucets, toilets, and showers, rainwater
harvesting systems, and efficient irrigation
methods, to minimize water consumption and
reduce the environmental impact of water usage
in and around the building.
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ENE0001-31: Environmental Biotechnology

This study unit aims to explore the use of biotechnology in environmental engineering applications, with a focus
on bioremediation and microbial technologies. It emphasizes the role of these innovative biotechnological
solutions in environmental cleanup, helping to address contamination in soil, water, and air. By integrating
biotechnology with environmental engineering principles, the unit prepares learners to apply cutting-edge
technologies for sustainable environmental management and remediation strategies.

Learning Outcome: \ Assessment Criteria:
1. Explore the use of biotechnology in 1.1. Understand the fundamental principles of
environmental engineering applications. biotechnology and its relevance to

environmental engineering, including the
application of biological processes for waste
treatment, pollution control, and resource
recovery.

1.2. Analyse the role of microorganisms in
environmental biotechnology, focusing on their
use in biodegradation, bioremediation, and bio
augmentation to treat pollutants such as oils,
heavy metals, and organic compounds.

1.3. Evaluate the application of bioengineering
techniques, including genetic modification of
microorganisms, plants, or algae, to enhance
their capabilities in environmental applications
such as wastewater treatment or carbon

capture.
1.4. Investigate the use of bioreactors and biological
treatment systems in environmental

engineering, including their design, operation,
and optimization for effective waste treatment
and pollution control.

1.5. Assess the environmental impacts of
biotechnology applications in environmental
engineering, including their effectiveness in
pollution reduction, resource conservation, and
sustainability, and evaluate the potential risks
and ethical considerations.

1.6. Explore the use of phytoremediation, the use of
plants to remove or degrade environmental
contaminants, and evaluate its effectiveness in
cleaning up contaminated soil, water, and air.

1.7. Analyse case studies of successful
biotechnological solutions in environmental
engineering projects, such as the treatment of
contaminated groundwater, the restoration of
ecosystems, or the reduction of industrial waste.

2. Analyse the role of bioremediation and 2.1 Understand the fundamental principles of
microbial technologies in environmental bioremediation, including  the use of
cleanup. microorganisms, plants, or enzymes to degrade,

transform, or remove contaminants from the
environment, emphasizing the natural processes
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that are harnessed for environmental cleanup.
Analyse the various types of bioremediation
techniques, including in situ and ex situ methods,
and evaluate their suitability for different types
of contamination, such as oil spills, heavy metals,
organic compounds, and pesticides.

Evaluate the effectiveness of bioremediation in
various environmental contexts, including soil,
groundwater, and wastewater treatment,
comparing it to traditional chemical or physical
remediation methods in terms of cost,
sustainability, and efficiency.

Examine the concept of bio augmentation, where
specific microorganisms are introduced to
enhance the degradation of pollutants, and
assess the challenges and benefits of using
genetically engineered or naturally occurring
microbes for environmental cleanup.

Investigate the use of microbial fuel cells (MFCs)
as a technology that simultaneously remediates
wastewater and generates energy, analysing
their potential applications and effectiveness in
environmental cleanup.

Analyse the environmental and ecological risks
associated with bioremediation, including the
potential for the introduction of non-native or
genetically modified microorganisms and the
impact of their use on local ecosystems.
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This study unit aims to provide learners with a deep understanding of the legal and ethical considerations in
environmental engineering. It focuses on evaluating the role of environmental laws in regulating protection
efforts and guiding engineering practices. By examining the interplay between law, ethics, and engineering, the
unit prepares learners to navigate regulatory frameworks, ensure compliance, and uphold ethical standards in

their professional environmental engineering work.

Learning Outcome:

1. Understand the legal and ethical
considerations in environmental
engineering.

\ Assessment Criteria:

1.1. Recognize the importance of environmental
laws and regulations in guiding environmental
engineering practices, ensuring compliance with
national and international standards aimed at
protecting public health and the environment.

1.2. Analyse the ethical considerations in
environmental engineering, such as balancing
technological advancements with environmental
protection, ensuring fair access to clean
resources, and considering the long-term impact
of engineering decisions on future generations.

1.3. Review key environmental regulations, such as
the Clean Air Act, Clean Water Act, and the
European Union’s REACH (Registration,
Evaluation, Authorization, and Restriction of
Chemicals) regulation, and assess how these
laws impact engineering practices in various
sectors.

1.4. Understand the ethical implications of using
emerging technologies in  environmental
engineering, including genetic modification,
biotechnology, and nanotechnology, and the
potential risks and benefits associated with their
application in environmental protection.

1.5. Explore the role of environmental impact
assessments (EIAs) in ensuring that engineering
projects  consider legal, ethical, and
environmental factors before implementation,
promoting sustainable development practices.

1.6. Examine the role of professional codes of ethics,
such as those established by the American
Society of Civil Engineers (ASCE) or the
Institution of Civil Engineers (ICE), in guiding
ethical behaviour and decision-making in
environmental engineering practices.

2. Evaluate the role of laws in regulating
environmental protection and engineering
practices.

2.1 Understand  the  fundamental role of
environmental laws in regulating and guiding
engineering practices, ensuring that projects and
activities comply with national and international
standards aimed at protecting public health,
natural resources, and ecosystems.
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Analyse the role of regulatory agencies, such as
the Environmental Protection Agency (EPA) or
equivalent bodies in other countries, in enforcing
environmental laws, issuing permits, and
monitoring compliance with environmental
standards in engineering practices.

Examine the process of environmental impact
assessments (EIAs) and how they are used to
evaluate the potential environmental
consequences of engineering projects before
they are approved, ensuring that adverse effects
are minimized and mitigated.

Investigate the concept of “polluter pays,” a legal
principle that holds parties responsible for the
pollution they cause, and evaluate how this
principle influences environmental engineering
practices, including waste  management,
remediation, and pollution control.

Analyse the role of international agreements and
conventions, such as the Paris Agreement on
climate change or the Convention on Biological
Diversity, in shaping national environmental laws
and influencing engineering practices on a global
scale.

Examine how environmental laws affect the use
of emerging technologies in engineering, such as
biotechnology, nanotechnology, and renewable
energy, and how these laws address potential
risks and ensure the safe and responsible
application of such technologies in
environmental protection.
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ENE0001-33: Research Methodology in Environmental Engineering

This study unit aims to develop learners' skills in research design and methodology, specifically tailored to
environmental engineering. It focuses on equipping learners with the tools and techniques required to conduct
scientific research and analysis on environmental engineering topics. By integrating theoretical knowledge with
practical research methods, the unit prepares learners to contribute to advancing environmental engineering
solutions through evidence-based research and informed decision-making.

Learning Outcome:

1. Develop skills in research design and

methodology specific to environmental
engineering.

\ Assessment Criteria:

1.1. Understand the fundamentals of research

design, including formulating research
guestions, setting objectives, and identifying
hypotheses relevant  to environmental
engineering challenges.

1.2. Select appropriate research methodologies, such
as experimental, computational, or field-based
approaches, tailored to the  specific
environmental issue being investigated.

1.3. Apply statistical tools and techniques to Analyse
environmental data, ensuring  accuracy,
reliability, and validity in research outcomes.

1.4. Develop expertise in designing experiments for
environmental studies, including selecting
control variables, replicating tests, and
mitigating potential biases to produce credible
results.

1.5. Understand ethical considerations in
environmental engineering research, such as
ensuring transparency, avoiding conflicts of
interest, and adhering to regulations that
protect ecosystems and communities.

1.6. Gain experience in writing research proposals,
including defining the problem statement,
outlining methodologies, and justifying the
significance of the study to stakeholders.

2. Conduct scientific research and analysis in
environmental engineering topics.

2.1 Identify and define a research problem or
question within the scope of environmental
engineering, ensuring it addresses relevant and
pressing environmental challenges.

2.2 Collect data through various means, such as field
studies, laboratory experiments, surveys, or
remote sensing, ensuring the use of accurate and
reliable data collection techniques.

2.3 Analyse collected data using statistical and
computational tools, such as R, Python, or
MATLAB, to identify patterns, relationships, and
trends in environmental processes.

2.4 Evaluate the significance of research findings in
the context of current environmental engineering
knowledge, identifying their potential
implications for policy, design, or management
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2.5

2.6

2.7

practices.

Ensure adherence to ethical standards in
research, including proper data handling,
transparency in methodology, and
acknowledgment of limitations to maintain
scientific integrity.

Prepare detailed technical reports and
publications that document the research process,
findings, and recommendations, using clear,
concise, and professional language suitable for
academic or industry dissemination.

Present research findings effectively through oral
presentations, posters, or webinars, tailoring
communication to diverse audiences, including
peers, policymakers, and the public.
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This study unit aims to provide learners with the opportunity to apply engineering principles in the design of
sustainable environmental systems and solutions. It focuses on working on complex design projects that address
real-world environmental issues, promoting innovative and practical approaches to environmental challenges. By
integrating theoretical knowledge with hands-on project work, the unit prepares learners to develop effective
engineering solutions that contribute to environmental sustainability and meet the needs of society.

Learning Outcome:
1. Apply engineering principles to design
sustainable environmental systems and

solutions.

\ Assessment Criteria:

1.1. Utilize core engineering principles, including
thermodynamics, fluid mechanics, and material
science, to develop systems that minimize

environmental impact while meeting
performance requirements.

1.2. Apply life cycle assessment (LCA) methodologies
to evaluate the environmental impacts of
proposed systems and solutions, ensuring
sustainability throughout the entire lifecycle
from design to disposal.

1.3. Develop water management systems, including
wastewater  treatment plants, rainwater
harvesting systems, and sustainable urban
drainage systems (SUDS), to optimize water use
and reduce contamination.

1.4. Design waste management solutions that
prioritize recycling, composting, and resource
recovery, minimizing the amount of waste sent
to landfills and reducing environmental
pollution.

1.5. Incorporate green infrastructure elements, such
as green roofs, permeable pavements, and
urban forestry, into engineering designs to
enhance biodiversity, manage storm water, and
reduce urban heat island effects.

1.6. Address social and economic factors in the
design of environmental systems, ensuring that
solutions are equitable, cost-effective, and
adaptable to the needs of diverse communities.

2. Work on complex design projects addressing
real-world environmental issues.

2.1 Identify and define the scope of real-world
environmental issues, such as pollution control,
climate change mitigation, water scarcity, or
waste management, to establish clear objectives
for the design project.

2.2 Conduct a thorough analysis of project
constraints, including technical feasibility,
regulatory requirements, budget limitations, and
environmental impact, to guide the design
process.

2.3 Utilize advanced modelling and simulation tools
to create and test design prototypes, ensuring
their effectiveness in addressing environmental
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issues while maintaining operational efficiency.
Collaborate with diverse stakeholders; including
community members, government agencies, and
industry  partners, to integrate multiple
perspectives and ensure the design aligns with
societal and environmental needs.

Conduct environmental impact assessments
(EIAs) for proposed designs, identifying potential
risks and developing mitigation strategies to
minimize adverse effects on ecosystems and
communities.

Evaluate the success of design projects through
performance metrics, monitoring, and feedback,
ensuring that solutions effectively address the
targeted environmental issues and provide
opportunities for further improvement.
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ENE0001-35: Industrial Internship in Environmental Engineering

This study unit aims to provide learners with hands-on experience through an industrial internship, enabling them
to apply their theoretical knowledge to practical environmental engineering tasks in the workplace. It focuses on
fostering professional skills and real-world problem-solving abilities in environmental engineering contexts,
preparing learners to transition smoothly from academic learning to professional practice. The unit ensures that
learners gain valuable insights into the industry, enhancing their capability to contribute effectively to

environmental engineering projects.

Learning Outcome:
1. Gain hands-on experience through an
industrial internship.

\ Assessment Criteria:

1.1. Identify and secure an industrial internship
opportunity in the environmental engineering
field that aligns with career goals and academic
objectives.

1.2. Develop a clear internship plan, outlining
learning objectives, expected outcomes, and
specific tasks to be undertaken during the
placement.

1.3. Participate actively in real-world projects, such
as site assessments, environmental monitoring,
or system design, gaining practical experience in
applying engineering principles to address
environmental challenges.

1.4. Collaborate with  multidisciplinary  teams,
including engineers, scientists, and project
managers, to understand the collaborative
nature of environmental engineering practices.

1.5. Observe and adhere to industry standards,
safety protocols, and environmental regulations,
gaining insight into the operational and legal
aspects of professional engineering work.

1.6. Maintain a detailed log of tasks, observations,
and reflections during the internship to

document progress, highlight learning
experiences, and identify  areas  for
improvement.

2. Apply theoretical knowledge to practical
environmental engineering tasks in the
workplace.

2.1 Identify and  understand the  specific
environmental engineering challenges and
objectives of the workplace to align practical
tasks with theoretical knowledge.

2.2 Apply  principles from fluid mechanics,
thermodynamics, and material science to design,
Analyse, and optimize systems for water
treatment, waste management, or air pollution
control.

2.3 Translate theoretical knowledge of
environmental laws, sustainability, and ethics
into actionable practices that ensure compliance
with regulations and promote environmentally
responsible outcomes.
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2.4 Conduct site assessments and environmental
monitoring, employing theoretical frameworks to
evaluate factors like soil quality, water
contamination, or air pollution levels.

2.5 Troubleshoot and solve technical problems using
analytical methods learned through coursework,
such as applying mass and energy balances or
chemical process calculations.

2.6 Collaborate with multidisciplinary teams to
bridge the gap between theoretical concepts and
practical implementation, fostering innovation
and efficiency in project delivery.
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This study unit aims to guide learners in conducting independent research on a selected environmental
engineering topic, fostering critical thinking and advanced research skills. It focuses on the development of a
comprehensive dissertation that presents findings, methodologies, and Analyses in a structured, academic format.
The unit prepares learners to demonstrate their ability to apply scientific methods, Analyse complex
environmental issues, and contribute original insights to the field of environmental engineering.

Learning Outcome:
1. Conduct independent research on a selected
environmental engineering topic.

\ Assessment Criteria:

1.1. Select a relevant and impactful environmental
engineering topic, ensuring it addresses current
challenges or advancements in the field, such as

sustainable water management, waste
treatment innovations, or climate change
mitigation.

1.2. Develop a research proposal that includes a
clear problem statement, objectives,
hypotheses, and a methodology tailored to the
chosen topic.

1.3. Design and execute a research methodology
using appropriate tools, techniques, or
experimental setups to collect data relevant to
the selected topic.

1.4. Analyse data using statistical, computational, or
qualitative  methods, ensuring accuracy,
reliability, and validity in drawing conclusions.

1.5. Maintain ethical standards throughout the
research process, including transparency in data
handling, acknowledgment of sources, and
consideration of societal and environmental
impacts.

1.6. Present the research findings to peers,
professionals, or academic audiences,
demonstrating effective communication skills
and the ability to defend the conclusions drawn.

2. Present findings in a comprehensive
dissertation that demonstrates critical
thinking and research skills.

2.1 Structure the dissertation into a clear and logical
format, including an abstract, introduction,
literature  review,  methodology, results,
discussion, conclusion, and references.

2.2 Clearly articulate the research objectives and
significance in the introduction, providing context
for the study and highlighting its contribution to
the field of environmental engineering.

2.3 Conduct a thorough literature review, critically
analysing existing research to identify gaps,
theoretical frameworks, and methodologies
relevant to the study.

2.4 Present the research methodology in detail,
justifying the chosen methods, tools, and
techniques while addressing any limitations or
challenges encountered.
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2.5 Critically Analyse and interpret results in the
discussion section, linking findings to the
research objectives and comparing them with
existing  literature to draw  meaningful
conclusions.

2.6 Demonstrate critical thinking by addressing
discrepancies, potential biases, and alternative
explanations for the results, providing a balanced
and reflective analysis.
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