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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Introduction to Citizen 
Ethics (Pancasila) 

In accordance to respective 
department 

2 1 August 31, 2023 

Program learning PLO    

outcomes (PLO) PLO 1: Demonstrate God-fearing attitude, love of homeland and nationalism, and ethical practice to accomplish 
environmental engineering projects 
PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances 

Course Learning 

Outcomes (CLO) 

CLO 

1. Students are able to apply Pancasila values in the society, nation and state, and have competitiveness, discipline, 

participation in creating a peaceful life based on Pancasila values. 

2. Students are able to adapt to their surroundings and find roles in the society 

Course short description This course discusses Pancasila during the history of Indonesian nation, philosophy of Pancasila, Pancasila in Indonesian 

constitutional life, and as a paradigm for the development of science and technology and globalisation 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

 
 

Course Code Credits Semester Date of last revision 
 

Citizen Ethics TLB-103 2 1 August 31, 2023 
 

Program learning 

outcomes (PLO) 

 
 

 
Course Learning 

Outcomes (CLO) 

PLO 

PLO 1: Demonstrate God-fearing attitude, love of homeland and nationalism, and ethical practice to accomplish 

environmental engineering projects 

PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances. 

CLO 

Students are able to develop a positive attitude and display behavior that supports the spirit of nationalism, love for the 

motherland, supports civilized democracy, supports legal awareness and diversity 
 
 

 

Course short description 
This course discusses national identity, the state and the constitution, the relationship between the state and citizens, 

Indonesian democracy, law enforcement, insight into the archipelago as Indonesian geopolitics, Indonesian national resilience, 

national integration, and national defense. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 
Introduction to Digital 

Transformation 2 1 August 31, 2023 
 

Program learning outcomes 

(PLO) 
 
 
 
 
 

 
Course Learning Outcomes 

(CLO) 

PLO 

PLO 1: Demonstrate God-fearing attitude, love of homeland and nationalism, and ethical practice to accomplish environmental 

engineering projects. 

PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances. 

PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 

environmental engineering. 

CLO 

1. Able to reflect digital culture in the era of industry 4.0/society 5.0 in current and future life such as in aspects: social communication, 

collaboration, information security, ethics and privacy 

2. Able to explain principles, concepts, processes, methods, technologies, and tools for key technologies that cause disruption: IoT and 

Cyber-Physical Systems, Artificial Intelligence, Machine Learning, Big Data and their fitness in solving (environmental) problems 
 
 

 
 

 
Course short description 

Introduction Digital transformation is the use of technology to transform analog processes into digital. Starting with an introduction to the 

forms of transformation and disruption that are occurring today. Digitalization is in all areas of our lives, from smart watches to artificial 

intelligence-enabled household assistants. Introduction Digital transformation refers more to the way technology revolutionizes business with 

new areas of technology such as machine learning, big data, cloud computing and IoT. 

Students are introduced to social communication, collaboration, information security, ethics and privacy as important elements in digital 

culture, and also are asked to reflect and analyze their digital cultural behavior. Further, students are invited to apply the knowledge in the real 

issues and are exposed to problems typical of the digital era. Equipped with system thinking and critical thinking as tools, they are asked to 

come up with ideas for solutions to these problems. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Earth Science TLB-107 2 1 August 31, 2023 

Program learning PLO 

outcomes (PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances. 

PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the 

field of environmental engineering. 

PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 

environmental problems 
Course Learning CLO 

Outcomes (CLO) 1. Understand the basics of earth science and its role in various aspects related to environmental management 

2. Understand the basic principles of earth science and engineering principles related to earth aspects 

3. Able to recognise the branches of earth science disciplines and know the basic principles of application of this science 

4. Able to analyse or interpret data related to earth sciences 

5. Able to prepare engineering plans by utilising the results of analysis or interpretation of data related to earth science 

Course short 

description 
 
This course provides basic knowledge and understanding of matters related to the earth as a whole, including land, sea, water 

and air. Apart from that, this course also covers technological aspects related to the basics of this science, and examples of 

implementation in everyday life, including implementation in the industrial world. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Mathematics 1 TLB-109 2 1 August 31, 2023 

Program learning PLO 

outcomes (PLO) PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 

environmental engineering. 

Course Learning CLO 

Outcomes (CLO) Able to related and apply basic principles of mathematics in environmental problems 

Course short 

description 
 
This course discusses basic mathematical sciences that can be used in environmental engineering, which includes: system of 

real numbers and functions, inequalities and absolute values, limits of functions, continuity of functions, derivatives covering 

the basic principles of formation of derivatives, derivatives of trigonometric functions, chain rule, high order derivatives, 

implicit derivatives, differentials and Taylor's approximation and use of derivatives. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 
Physics TLB 111 2 1 August 31, 2023 
Program learning PLO 

outcomes (PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances. 

PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field 

of environmental engineering. 

PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 

environmental problems 
Course Learning CLO 

Outcomes (CLO) 1. Able to discuss, work together to complete group assignments, analyse aspects of physics problems in various environments 

and offer solutions. 

2. Able to think scientifically and systematically in understanding each theory, able to compile a verified engineering problem 

solving framework 

3. Be able to prepare and carry out physics experiments, and be able to analyse and interpret the results of these experiments 

Course short description  
This course provides further understanding of basic physics concepts, especially for lecture purposes in the Department of 

Environmental Engineering, thus, students can have the ability to think systematically and logically in solving problems. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Chemistry 1 + 
Laboratory 

TLB-113 2 1 August 31, 2023 

Program learning PLO 

outcomes (PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances. 

PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the 

field of environmental engineering. 

PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 
environmental problems 

Course Learning CLO 

Outcomes (CLO) 1. Able to work together by applying the principles of chemistry in formulating problems of chemistry in the work 

environment and showing sensitivity to social problems in the working environment. 

2. Be able to apply basic chemistry principles in solving the problems given 

3. Able to prepare and carry out basic chemistry experiments, and able to analyse and interpret the results of basic chemistry 

experiments 

Course short 

description 
 
This course discusses the main topics consisting of Atomic Structure, Periodic Arrangement, Molecular Structure, 

Stoichiometry, Thermochemistry, Chemical Equilibrium in Gas Systems, Solutions, Electrolyte Solutions, Electrochemistry, 
Electrolysis, Chemical Kinetics 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Engineering Drawing TLB-115 2 1 August 31, 2023 

PLO 
Program learning 

outcomes (PLO) 

 
 
 
 

Course Learning 

Outcomes (CLO) 

PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the 

field of environmental engineering. 

PLO 7: Ability to use suitable environmental technology methods, skills and tools 
CLO 
1. Able to understand the basic skills of technical drawing 
2. Able to make simple technical drawings properly and correctly 

3. Able to understand the function of CAD-based technology and software in environmental engineering drawings 
 

4. Able to master technical drawings and their application properly and correctly manually or by use digital technology 

in the field of environmental engineering 
 

 
 

Course short description 

This course discusses the basics and main principles in Engineering Drawing with the aim of understanding and mastering 

skills to assist the planning and design process. 

Students are expected to be able to master theoretical and technical concepts in making technical drawings of simple 

objects or buildings, which are then applied to gain empirical experience through manual drafting and digital technology 

(CAD) drawings. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code  Credit Semester  Date of last revision 

Environmental Quality 
Measurement and Analysis I 

TLB-116 3 2 January15, 2023 

Program Learning Outcomes PLO 

(PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances. 

PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to environmental problems 

PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management based on 

resource recovery 

PLO 9: Ability to communicate well, orally and in writing in Bahasa Indonesia and English 
Course Learning Outcomes CLO 

(CLO) 1. Able to explain the role of environmental quality measurement and analysis in the field of environmental engineering and to improve 

environmental quality 

2. Able to prepare management plans and environmental quality analysis by designing sampling activities in the field, determining methods of 

data analysis, conducting analysis, and interpreting the results. 

3. Able to analyze environmental problems related to drinking water and wastewater and their impact on environmental health and 

environmental quality based on regulations and standardized methods for key parameters (color, turbidity, DHL, pH, Asidity-alkalinity, CO2 

aggressive, residual chlorine, hardness, organic parameters such as COD, DO, BOD), as well as determine optimum dose for coagulation and 

flocculation process. 

4. Able to make presentations on analysis of laboratory experimental results 

Course short description Students learn about environmental quality measurement and analysis which includes their roles in the field of Environmental Engineering. 

Discussions were conducted related to sampling methods for water analysis, quantitative methods, measurement procedures and instrumentation 

knowledge to analyze the physical and chemical characteristics of drinking water and wastewater for key parameters: color, turbidity, electrical 

conductivity, pH, acidity and alkalinity, hardness, chlorine, residual chlorine, chloride binding capacity, DO, BOD and COD, as well as determination of 
the optimal dose for coagulation and flocculation units. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credit Semester Date of last revision 
Hydrogeology TLB-110 2 2 

Program Learning Outcomes PLO: 

(PLO) PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field 

of environmental engineering. 

PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 
environmental problems 

Course Learning Outcomes CLO: 

(CLO) 1.  Able to apply the principles and concepts of natural and engineering sciences, engineering mathematics and / or 

environmental health to identify, analyze, interpret, and provide recommendations for solving problems in the field of 

drinking water and wastewater using hydrological and hydrogeological concepts for sustainable management of water 

resources. 

2. Able to design and carry out hydrology data measurements in the field to obtain water resources data in existing 

conditions and conduct analysis, interpretation, and evaluation to provide recommendations for the sustainability 

of water resources management in a particular area. 

Course short description This course provides students with the ability to understand that hydrogeology as part of hydrological science, understand 

the main factors that control the hydrological cycle process (such as precipitation, interception, infiltration, 

evapotranspiration, runoff water), types of rain, rain data processing techniques, measurement and processing of 

evaporation and evapotranspiration data, types of aquifers, the concept of the relationship between surface water and 

groundwater, as well as the calculation of the water balance. 

 

13 



14 

 
 

 
 

 

 
 

 

 
 

 
 

 

 

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credit Semester Date of last revision 

Chemistry 2 
TLB-106 3 2 January 28, 2023 

Program PLO  

Learning 

Outcomes (PLO) 

PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health 

in the field of environmental engineering. 

Course Learning CLO  

Outcomes (CLO) Able to understand the basic principles of analytical chemistry 

Course short 

description 

This course provides basic knowledge of chemical analysis quantitatively  

 

 
 

 
 



 
 

 
 

 

 
 

 

 
 

 
 

 

 

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code  Credit  Semester  Date of last revision 

Mathematics II TLB-109 3 2 February 3, 2023 

Program Learning PLO 

Outcomes (PLO) PLO 1: Demonstrate God-fearing attitude, love of homeland and nationalism, and ethical practice to accomplish 

environmental engineering projects. 

Course Learning CLO 

Outcomes (CLO) 1. Students are able to understand the concept of derivatives and integrals 

2. Students are able to understand the concept of transcendent functions (log, Ln, Exponential) 

3. Students are able to understand the concept of derivatives and integrals of two variables (with square borders) 

4. Students are able to understand the concepts of integration techniques, imfixed forms and unnatural integrals 

(Integrals to infinity) 

Course short 

description 

This course discusses basic knowledge regarding integral techniques, integral   transcendent   functions   (exponential 

and logarithmic), derivatives and integrals of two variables, integration techniques and indeterminate forms and 

unnatural. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code  Credit Semester Date of last revision 
Statistics I TLB- 104 2 2 February 3, 2023 
Program Learning PLO 

Outcomes (PLO) PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in 

the field of environmental engineering. 

PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 

environmental problems 

PLO 7: Ability to use suitable environmental technology methods, skills and tools 

Course Learning CLO 

Outcomes (CLO) 1. Able to understand the basic principles of mathematics, well to help process and interpret data 

2. Able to obtain, process and interpret data to be analyzed as a basis for problem solving 

3. Able to select technology tools such as excel and SPSS for analyzing and interpreting data 

Course short 
description 

This course provides students with basic knowledge of statistics to analyze descriptively (data and data display, 
frequency distribution and central values; deviation and ascension), probability and conduct sampling 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credit Semester Date of last revision 
Fluid Mechanics I TLB-108 3 2 February 6, 2023 
Program Learning PLO 

Outcomes (PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances. 

PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field 

of environmental engineering. 

PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 

environmental problems 
Course Learning CLO 

Outcomes (CLO) 1. Able to work in teams to solve basic problems of Fluid Mechanics 

2. Able to understand the basic principles of fluid properties, the influence of pressure in fluids, fluid types, 
conservation of energy and bernaouli equations in flow (pipes, branches, loops, & combinations) 

3. Able to formulate problems and objectives of laboratory and / or field experiments. 

Course short 

description 

This course provides definition and properties of fluids, different types of fluids related to the environmental engineering 

field. The concept of flow fluid under pressure, the nature of the fluid, the law of conservation of mass and momentum of 

flow under pressure, the concept of incompressible flow and incompressible flow through pipes, Bernaulli's energy equation, 

hydrostatic pressure, laminar flow, turbulent, pressure loss due to shear stress and dimensions, branching flow, and pipelines, 

Hardy-Cross method, the impact of changes in water pressure and discharge on the energy system in closed flow, closed 
channel flow measuring instruments. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code  Credit  Semester Date of last revision 

Introduction to 

Environmental 

Engineering &; 
Resource Recovery 

  

TLB-114 

  

2 

 

2 

 

February 2, 2023 

Program Learning PLO 

Outcomes (PLO) PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 

environmental engineering. 

PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental 
management based on resource recovery 

Course Learning CLO 

Outcomes (CLO) 1. Able to apply the basic principles & concepts of natural sciences and mathematics to identify, analyze, interpret, and 

provide recommendations for solving problems in the fields of drinking water, wastewater, waste, and air based on 

resource recovery 

2. Able to analyze environmental problems related to drinking water, wastewater, waste, and air and their impact on 
environmental health well. 

Course short 

description 

This course introduces students to environmental problems and efforts to overcome these problems. Environmental problems 

that are the subject of study include drinking water, wastewater, solid waste, and air. This course also introduces students to the 
environmental problem-solving based on resource recovery approach. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Environmental Health TLB-213 2 3 August 20, 2023 

Program learning PLO 

outcomes (PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances 

PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 

environmental engineering 

PLO 8 : Ability to make prompt and appropriate decisions based on sustainability development principles and manage tasks under given 

constraints. 

Course Learning CLO 

Outcomes (CLO) 1. Students as a group are able to describe basic principles, theoretical science concepts, make decisions with consideration of 

humanity, local socio-economic conditions, remember SDGs, and communicate well on topics of public health and environmental 

health, interactions between humans and the environment, the environment prenatal, air, water, soil, biological, and social 

environment 

2. Students are able to describe basic principles, theoretical science concepts related to public health and environmental health, 

interactions between humans and the environment, prenatal environment, air, water, soil, biology, and social environment 

3. Students are able to make the right decisions regarding environmental health efforts with consideration of humanity, local socio- 

economic conditions, and SDGs. 

Course short description The Environmental Health course provides knowledge about the basic principles and scientific concepts of public health and environmental 

health, various environments (prenatal, hydrosphere, atmosphere, lithosphere, biosphere and Socio-sphere), the interaction between 

humans and the environment, as well as various environmental health efforts with consideration of humanity, local socio-economic 

conditions, and sustainable development goals (SDG) 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Geographical 

Information System 

TLB-209 2 3 August 20, 2023 

Program learning PLO 

outcomes (PLO) PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to environmental problems 
PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management based on 
resource recovery 
PLO 7: Ability to use suitable environmental technology methods, skills and tools 

Course Learning CLO 

Outcomes (CLO) 1. Able to design and complete tasks/projects on environmental issues using geographic information systems 
2. Able to use methods in geographic information systems in solving environmental problem 
3. Able to solve environmental problems using geographic information systems 
4. Able to analyze the results of data processing based on geographic information in environmental solutions. 

Course short description Geographic Information Systems (GIS) course focuses on applications in the field of Environmental Engineering. Course materials include 

concepts and understanding of GIS, geographic data/information, methods and software for processing geographic data. This course also 

provides basic GIS skills in processing various data/information relevant to the field of Environmental Engineering, so that students at the 

end of the lecture can apply basic GIS methods/software to process geographical data, and are able to analyze the results as needed in the 

field of Environmental Engineering. 21 



 
 

 
 

 

 
 

 

 
 

 

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course  Code Credits Semester Date of last revision 

Fluid mechanic II  TLB-205 2 3 August 22, 2023 

Program learning PLO     

outcomes (PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances 
PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 
environmental engineering 
PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 
environmental problems. 

Course Learning CLO     

Outcomes (CLO) 1. Able to formulate problems in the field of engineering and the environment that require handling fluids using the 
principles of open channel flow 

2. Able to formulate problems and use experimental results to analyze and interpret data on open channel fluid flow as a 
basis for solutions to environmental problems. 

Course short description Fluid Mechanics II discusses the characteristics of water flow in open channels based on the concept of conservation of mass 

and flow energy and its application in open channel planning in the field of Environmental Engineering, especially drainage 

planning and several waterworks as well as introducing non-uniform flow and critical flow and its application in the field, 

which is accompanied by laboratory practical experiments on the basics and flow measuring devices. 22 



 
 

 
 

 

 
 

 

 
 

 

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course  Code Credits Semester Date of last revision 

Biology 1  TLB-201 2 3 August 20, 2023 

Program learning PLO     

outcomes (PLO) PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 
environmental engineering 
PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 
environmental problems. 

Course Learning CLO     

Outcomes (CLO) 1. Students are able to understand the basic principles of Biology 1 related to environmental pollution such as Ecology, 
Ecosystems, Biomonitoring, Bioindicators and Biomarkers) 

2. Students are able to apply calculations related to biomonitoring and bioindicator related to environmental quality 
analysis 

3. Able to design field activities to analyze and interpret data as a basis for solutions to environmental problems related to 
biomonitoring activities 

Course short description This course studies ecology and ecosystems that are affected by pollutants from both natural and anthropogenic sources so 

that they affect the life of biota in an ecosystem which in turn can be analyzed using the biomonitoring method. The use of 

bioindicators in biomonitoring is crucial in addition to conducting monitoring to protect public health and prevent 

environmental degradation not only for physicochemical but also biological parameters. 
23 



 
 

 
 

 

 
 

 

 
 

 

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course  Code Credits Semester Date of last revision 

Management and 

Environmental 

Conservation 

 TLB-215 2 3 August 22, 2023 

Program learning PLO     

outcomes (PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances 
PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 
environmental engineering. 

Course Learning CLO     

Outcomes (CLO) CLO 1: Students are able to work together in a group to show empathy to social and environmental problems well, in the 
conservation & environmental management 
CLO 2: Students are able to apply the principles & concepts of natural sciences and mathematics in environmental 
conservation & management 
CLO 3: Students are able to apply engineering principles & concepts, engineering mathematics and/or environmental health in 
environmental conservation & management. 

Course short description Environmental Management and Conservation course discusses the main principles of environmental 

management and quality; identification of environmental problems; assessment and selection of types of environmental 

conservation & management techniques that can support the achievement of sustainable development. 

24 



 
 

 
 

 

 
 

 

 
 

 

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course  Code Credits Semester Date of last revision 

Statistics II  TLB- 203 2 3 August 20, 2023 

Program learning PLO     

outcomes (PLO) PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 
environmental engineering 
PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 
environmental problems. 

Course Learning CLO     

Outcomes (CLO) 1. Students are able to apply the principles and concepts of statistical data engineering to solve problems in the 
environmental engineering field 

2. Students are able to choose the most suitable statistical method for planning and designing experimental data, and 
analyzing and interpreting data with the help of statistical tests. 

Course short description Statistics II course is a second level course that aim to analyze and interpret qualitative data, hypothesis testing and 

analysis of variance in inferential statistics, regression and correlation analysis as well as multiple regression as a basis for 

providing solutions for problems encountered in the field of the environmental engineering 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course  Code Credits Semester Date of last revision 

Urban Eco-drainage 

System Planning 

 TLB-211 3 3 August 20, 2023 

Program learning PLO     

outcomes (PLO) LO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental 
management based on resource recovery 
PLO 6: Ability to design an environmental engineering through a resource recovery approach 
PLO 9: Ability to communicate well, orally and in writing in Bahasa Indonesia and English. 

Course Learning CLO     

Outcomes (CLO) 1. Students are able to analyze flood and inundation problems that occur in urban areas 
2. Students are able to plan/design eco-drainage systems for urban areas 
3. Students are able to interpret the results of planning/designing regarding eco-drainage systems for urban areas 

Course short description This course offers subjects to identify rainwater distribution systems, hydrological calculations of rain discharge, drainage 

channel hydraulics, and environmentally sound drainage system infrastructure. Additional information on the latest 

developments in urban drainage engineering technology to tackle flooding and the latest case studies to develop knowledge 

equipped with the task of planning a drainage system in an environmentally sound environment. Students are expected to 

have skills on how to conduct design of urban drainage facilities. 
42 



 
 

 
 

 

 
 

 

 
 

 

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Environmental quality 

measurement and 

analysis II + laboratory 

TLB-207 3 3 August 24, 2023 

Program learning PLO 

outcomes (PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances 
PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of environmental 
engineering 
PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to environmental problems. 

Course Learning CLO 

Outcomes (CLO) 1. Able to work in a group to prepare sampling plans based on environmental conditions and community characteristics, measure 
environmental quality parameters, analyze and interpret measurement data 

2. Able to analyze the occurrence of environmental pollution and identify alternative solutions based on the results of measurements 
and observations in the field and be able to identify the impact of the pollution that occurs 

3. Able to perform sampling plans, perform parameter measurements, analyze environmental quality as a basis for designing the 
required solutions. 

Course short description This course offers the knowledge on the importance of Environmental Quality Measurement and Analysis and the importance of 

quantitative measurements in the field of environmental engineering. Discussion regarding international standard sampling and 

measurement methods for the environmental sector as well as quantitative methods, measurement procedures and 

instrumentation knowledge to analyse the physical and chemical characteristics of ambient air and water and waste, are given. The 

water parameters discussed are related to the parameters of nitrogen, phosphate and sulfate, iron and manganese, and solids. 

Ambient air parameters include particulate matter and gaseous pollutants. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Environmental quality 

measurement and analysis 

II + laboratory 

TLB-207 3 3 August 24, 2023 

Program learning outcomes PLO 

(PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances 
PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of environmental engineering 
PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to environmental problems. 

Course Learning Outcomes CLO 

(CLO) 1. Able to work in a group to prepare sampling plans based on environmental conditions and community characteristics, measure environmental 
quality parameters, analyze and interpret measurement data 

2. Able to analyze the occurrence of environmental pollution and identify alternative solutions based on the results of measurements and 
observations in the field and be able to identify the impact of the pollution that occurs 

3. Able to perform sampling plans, perform parameter measurements, analyze environmental quality as a basis for designing the required solutions. 

Course short description This course offers the knowledge on the importance of Environmental Quality Measurement and Analysis and the importance of quantitative 

measurements in the field of environmental engineering. Discussion regarding international standard sampling and measurement methods for the 

environmental sector as well as quantitative methods, measurement procedures and instrumentation knowledge to analyze the physical and chemical 

characteristics of ambient air and water and waste, are given. The water parameters discussed are related to the parameters of nitrogen, phosphate and 

sulfate, iron and manganese, and solids. Ambient air parameters include NOx, SOx, TSP and noise level. Waste parameters include waste generation, 

composition and characteristics of waste. Students are expected to present the results based on the field sampling and experiments at the end of course. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Courses Code Credit Semester Date of Last Revision 
Mathematics III  2 4 January 20, 2023 
Program Learning PLO    

Outcomes PLO 3 Able to apply the basic principles of natural sciences, mathematics, engineering mathematics, engineering and 

environmental health 

Course Learning CLO    

Outcomes 1. Able to understand the basic principles of study materials in mathematics 3 

2. Students are able to use the principles of mathematics to be able to solve problems related to study materials in 
mathematics 3. 

Course short description Mathematics course 3 teaches students to explore the understanding and concepts of parametric equations and curves, 

polynomial interpolation equations, non-linear equations and roots of equations, vector principles in space, differentiation 

functions using several variables, iterative integration, second-order differential equations, and vector calculus concept. 



 
 

 
 

 

 
 

 
 

  

INSTITUT TEKNOLOGI NASIONAL 
FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Courses Code  Credit Semester Date of Last Revision 

Management of Hazardous and 
Toxic Materials and Waste 

TLB-210 2 4 February 4, 2023 

Program Learning Outcomes PLO 
PLO 2: Able to work together, have social sensitivity, and care for the diversity of society and the environment 

PLO 4: Able to design and carry out laboratory and / or field experiments to obtain data that will be analyzed and interpreted as a basis for 

solving environmental problems 

PLO 5: Able to analyze and solve environmental problems and their impact on environmental health by applying the basic principles of 

environmental management based on resource recovery 

PLO 6: Able to design infrastructure in the field of Environmental Engineering (water, air, soil and waste) through a resource recovery 
approach to realize a healthy society 

Course Learning Outcomes CLO 
1. Able to explain Hazardous and Toxic Materials and Waste management issues, including impacts on the environment and health, 

along with regulations/standards/technology available to manage these problems 

2. Able to choose methods and procedures for laboratory / field experiments and analyze laboratory / field data well as a basis for 

solving Hazardous and Toxic Materials and Waste management problems 

3. Able to formulate, analyze, and solve Hazardous and Toxic Materials and Waste management problems and their impact on the 

environment, health, and regulatory compliance 

4. Able to design Hazardous and Toxic Materials and Waste management infrastructure in accordance with applicable standards and 
regulations 

Course short description This Hazardous and Toxic Materials and Waste Management course discusses the definition, nature, characteristics of Hazardous and 

Toxic Materials and Waste, along with relevant regulations, standards, and available technology. Its management includes identification, 

reduction, packaging, storage, transportation, collection, processing, utilization, stockpiling, and dumping. Medical Hazardous and Toxic 

Materials and Waste waste and other types of Hazardous and Toxic Materials and Waste will also be studied, including non- Hazardous 

and Toxic Materials and Waste. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 
BACHELOR OF ENVIRONMENTAL ENGINEERING 

Courses Code  Credit Semester Date of Last Revision 

Biology II TLB 202 3 February 4, 2023 

Program Learning 

Outcomes 

PLO 
PLO2: Able to work together, have social sensitivity, and care for the diversity of society and the environment 

PLO3: Able to apply the basic principles of natural sciences, mathematics, engineering mathematics, engineering and 

environmental health 

PLO4: Able to design and carry out laboratory and / or field experiments to obtain data that will be analyzed and 

interpreted as a basis for solving environmental problems 

Course Learning 

Outcomes 

CLO 
1. Able to collaborate in research in the field of environmental engineering. 

2. Able to show sensitivity to social problems, community diversity and the environment for research in the field of 

environmental engineering 

3. Understand the basic principles of microorganisms, classification of naming and characteristics of microorganisms 
4. Able to formulate problems and objectives of laboratory and / or field experiments properly related to drinking 
water and liquid waste. 

Course short description Through this course, students learn about the history and progress of microbiology, classification and characterization of 

microorganisms, prokaryotic and eukaryotic prostists, biochemical cellular processes in microorganism metabolism, and the 

application of the basics of microbiology and molecular biology in the Field of Environmental Engineering 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Courses Code Credit Semester Date of Last Revision 

Mathematics III 2 January 20, 2023 
 

Program Learning 

Outcomes 

 
Course Learning 

Outcomes 

PLO 
PLO 3 Able to apply the basic principles of natural sciences, mathematics, engineering mathematics, engineering and 

environmental health 

CLO 
1. Able to understand the basic principles of study materials in mathematics 3 

2. Students are able to use the principles of mathematics to be able to solve problems related to study materials in 

mathematics 3. 
Course short description Mathematics course 3 teaches students to explore the understanding and concepts of parametric equations and curves, 

polynomial interpolation equations, non-linear equations and roots of equations, vector principles in space, differentiation 

functions using several variables, iterative integration, second-order differential equations, and applications of vector 

calculus 
 
 

 



 
 
 
 
 
 
 

 

 

 

INSTITUT TEKNOLOGI NASIONAL 
FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Courses Code  Credit Semester Date of Last Revision 

Drinking Water Supply 

Techniques 

 
TLB 208 3 February 1st, 2023 

Program Learning PLO    

Outcomes PLO 1: Able to show piety to God Almighty, moral and ethical, as well as love for the motherland 
PLO 3: Able to apply the basic principles of natural sciences, mathematics, engineering mathematics, engineering and environmental 

health 

PLO 4: Able to design and carry out laboratory and / or field experiments to obtain data that will be analyzed and interpreted as a basis 

for solving environmental problems 

PLO 6: Able to design infrastructure in the field of Environmental Engineering (water, air, soil and waste) through a resource recovery 

approach to realize a healthy society 

PLO 7 : Able to apply basic knowledge methods, and skilled in using the latest environmental technology tools to solve environmental 

problems 

Course Learning CLO    

Outcomes 1. Students are able to show obedience to the rules and norms that apply in the Institute and the community to complete the task of 

drinking water supply techniques 

2. Able to design and carry out field experiments to obtain an overview of the study location so as to determine design criteria that are 

appropriate to field conditions 

3. Able to design drinking water piping systems along with complementary buildings and accessories appropriately and optimally 

4. Able to use tools for mapping, and pipe diameter optimization to design drinking water distribution networks 

Course short description  In this course, the following basic concepts of the Drinking Water Supply System (DWSS) are discussed; water supply system 

requirements include quality, quantity, continuity and affordability (QQCA); DWSS components include: source system, intake, 

transmission reservoir, transmission system, distribution system, and distribution reservoir. This course also discusses how to optimize 

dimensionering DWSS; and regulations and standards relating to DWSS. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING BACHELOR 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Courses Code Credit Semester Date of Last Revision 
Waste Management TLB 299 3 4 February 1st, 2023 
Program PLO 

Learning 

Outcomes (PLO) 

1. Able to work together, have social sensitivity, and care for the diversity of society and the environment (PLO2) 

2. Able to apply the basic principles of natural sciences, mathematics, engineering mathematics, engineering and environmental 

health (PLO3) 

3. Able to design and carry out laboratory and / or field experiments to obtain data that will be analyzed and interpreted as a basis 

for solving environmental problems (PLO4). 

4. Able to analyze and solve environmental problems and their impact on environmental health by applying the basic principles of 

environmental management based on resource recovery (PLO5). 

5. Able to communicate well, orally and in writing in Indonesian and English (PLO9) 

CLO 

 1. Able to identify diversity of social, community and environmental conditions for waste planning. (CLO 2) 

2. Able to compile recommendations for solving waste problems at the study site (CLO 3) 

3. Able to compile waste management system directions by designing waste generation measurements, determining methods of 

identification and evaluation of existing waste management systems and interpreting and analyzing measurement and field data 

(CLO 4) 

4. Able to identify waste problems both technical and non-technical in the field (CLO 5) 
5. Able to make papers and / or able to present waste management plans in one study area (CLO 9) 

Course short 

description 

In this Solid Waste Management course, basic concepts of waste management will be discussed, waste characteristics, waste 

generation, operational and non-operational techniques of waste management and waste management system planning 35 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Courses Code  Credit Semester Date of Last Revision 

Mathematics III  TLB 204 3 January 26, 2023 
Program PLO    

Learning 
Outcomes (PLO) 

PLO 3: Able to apply the basic principles of natural sciences, applications of engineering mathematics and 

engineering principles 
Course CLO    

Learning 

Outcomes 
(CLO) 

1. Students are able to complete assignments both in groups and individually well and on time related to mathematics 3 

2. Students are able to use the principles of mathematics to be able to solve problems related to advanced mathematics. 

Course short description Mathematics course 3 teaches students to explore the understanding and concepts of parametric equations and curves, 

polynomial interpolation equations, non-linear equations and roots of equations, vector principles in space, differentiation 

functions using several variables, iterative integration, second-order differential equations, and applications of vector calculus 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

English TLB-303 2 5 August 25, 2022 

Program learning PLO  

outcomes (PLO) PLO 9: Ability to communicate well, orally and in writing in Bahasa Indonesia and English. 

PLO 11: Ability to work innovatively and continually update with the development of science and technology, and engage in lifelong 

learning 

Course Learning CLO  

Outcomes (CLO) 1. Able to produce simple sentences in English with appropriate grammar rules 

2. Able to understand simple English texts and sentences. 

Course short 

description 

This course examines and comprehending the rules of grammar in simple texts and sentences in English  

 

 

 
 

38 



 
 

 
 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

 
 

39 

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Air Pollution TLB 311 3 5 August 29, 2022 
Program learning PLO 

outcomes (PLO) PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 

environmental engineering. 

PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 

environmental problems 

PLO 7: Ability to use suitable environmental technology methods, skills and tools 

PLO 11: Ability to work innovatively and continually update with the development of science and technology, and engage in 

lifelong learning 

Course Learning Outcomes CLO 

(CLO) 1. Students are able to apply basic principles of natural science, and principles of engineering mathematics in 

understanding the process of air pollution and its causes 

2. Students are able to conduct laboratory experiments to determine the quality status of air pollution and formulate 

recommendations for its improvement 

3. Students are able to identify and utilise air quality modelling tools/software to predict the impact of emissions on air 

pollution and air pollution control technology 

4. Students are able to learn the latest developments on air pollution problems by integrating basic knowledge of natural 

science, engineering mathematics, and the latest information technology from various sources. 

Course short description Air pollution course provides the ability to understand and solve air pollution problems in general by examining the 
understanding basic knowledge of various aspects of air pollution to be developed for further advanced air pollution courses. 

 



 
 

 
 

 

 
 

 

 
 

 

  

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course  Code Credits Semester Date of last revision 

Sewerage Design  
TLB - 307 3 5 August 26, 2022 

Program learning PLO     

outcomes (PLO) PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 

environmental problems 

PLO 6: Ability to design an environmental engineering through a resource recovery approach 

PLO 7: Ability to use suitable environmental technology methods, skills and tools 

Course Learning CLO     

Outcomes (CLO) 1. Students are able to understand the existing conditions, to design sewerage and to calculate the wastewater for each 

period of design 

2. Students are able to design waste water distribution according to regulations technical guidelines and to determine 

pipe layouts 

3. Students are able to use software in sewerage design 

Course short description Sewerage Design course examines the distribution of domestic wastewater and waste water distribution to support the concept 

of resource and recovery. Subjects learned about wastewater classification, wastewater problems, domestic wastewater, 

distribution pattern, channel type and material, accessory facilities, channel hydraulic characteristics, operation and 

maintenance of sewerage design 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course  Code Credits Semester Date of last revision 

Bahasa Indonesia  TLB-301 2 5 August 26, 2022 

Program learning PLO     

outcomes (PLO) PLO 7: Ability to use suitable environmental technology methods, skills and tools 

PLO 9: Ability to communicate well, orally and in writing in Bahasa Indonesia and English 

PLO  11: Ability to work innovatively and continually update with the development of science and technology, and engage in 

lifelong learning 

Course Learning CLO     

Outcomes (CLO) 1. Students are able to apply Bahasa Indonesia in the area of environmental engineering 
2. Students are able to apply Bahasa Indonesia with appropriate stucture in oral and in writing for scientific writing 

3. Students are able to compile citations and references in scientific writing. 

Course short description This course provides students with the competence to use Bahasa Indonesia properly and correctly orally and in writing for 

scientific writing. The material of this course is composed of: Spelling, Word Forms, Sentences, Paragraph Scientific Writing, 

Citation Procedures and Writing References, 

 

41 



 
 

 
 

 

 
 

 

 
 
 

INSTITUT TEKNOLOGI NASIONAL 
FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Physic Chemical Treatment 

Process II TLB 305 3 5 August 26, 2022 

Program learning outcomes PLO 

(PLO) PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to environmental problems 

PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management based on 

resource recovery 

PLO 6: Ability to design an environmental engineering through a resource recovery approach 

Course Learning Outcomes CLO 

(CLO) 1. Students are able to define the problems and the purpose of water and wastewater treatment according to the quality standards 

and to analyse the quality and quantity of water to be treatment and to identify the type of treatment required 

2. Students are able to implement engineering principles in determining the type of unit treatment, and able to analyse the 

formulation and principle prosedur of each operation and process unit for secondary and tertiary treatment including resource and 

recovery to maintain the quality of the environment and public health 

3. Students are able to design the operation unit and process of drinking water and wastewater treatment at the second and tertiary 
treatment level and design wastewater utilisation units and by-products of water treatment to realise a healthy society 

Course short description This course provides the basic principles of unit operations and unit processes implemented in the water treatment, domestic/industrial 

wastewater, covering physical and chemical processes in secondary and tertiary treatment, as well as resource and recovery efforts. The 

purpose of the treatment is to protect public health and prevent environmental degradation. 42 



 
 

 
 

 

 
 

 

 
 
 

INSTITUT TEKNOLOGI NASIONAL 
FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Biological Treatment Design TLB-309 3 5 August 2, 2022 

Program learning outcomes PLO 

(PLO) PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to environmental problems 

PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management based on 

resource recovery 

PLO 6: Ability to design an environmental engineering through a resource recovery approach 

Course Learning Outcomes CLO 

(CLO) 1. Students are able to identify the content of wastewater that related to biological and to compare it to the quality standards, and also 

to analyse the content of wastewater that related to biological that does not meet the quality standards which could cause problems to 

humans and the environment 

2. Students are able to design a biological treatment experiment considering problems, objectives, methods, proper procedures and able 

to choose methods of data analysis and interpretation in conducting biological treatment design 

3. Students are able to contribute solutions to environmental problems according to the basic principles of environmental control 

technology based on resource recovery 

4. Students are able to design biological treatment units (suspended and attached reactors, sludge settler) in sufficient detail consisting 

of operating and processing units, complying with design criteria and the regulations based on the concept of resource recovery. 

Course short description This course provides students with a comprehensive study of biological wastewater treatment, which includes wastewater characteristics, 

mass balance, process selection, design, and implementation, introduction to biological wastewater treatment, suspended growth process, 

batch system, continuous system, mass balance, attached growth process, anaerobic treatment process, anaerobic sludge treatment process, 

and resource recovery through nutrient recovery (phosphate and ammonium recovery). 43 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course  Code Credits Semester Date of last revision 

Noise Control  TLB-353 2 5 August 2, 2022 

Program learning PLO     

outcomes (PLO) PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 

environmental engineering. 

PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental 
management based on resource recovery 

PLO 8: Ability to make prompt and appropriate decisions based on sustainability development principles and manage tasks 

under given constraints. 
Course Learning CLO     

Outcomes (CLO) 1. Able to explain the basics of acoustics 
2. Able to explain the basics of indoor/outdoor noise and its evaluation 

3. Able to explain the sources, characteristics, exposure, and impacts of noise, and the principles of its management 

4. Able to explain noise measurement instruments procedures 

5. Able to explain management and programme of noise control 

6. Able to develop a noise control programme based on the identification of noise sources and measurements. 

Course short description This course provides a basic understanding of acoustic analysis as a fundamental concept in determining policies to address 

environmental noise problems. 

 



 
 

 
 

 

 
 

 

 
 

 

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Techniques for Collection 

and Transport of Solid TLB-359 2 5 August 24, 2022 

Waste 
Program learning outcomes PLO 

(PLO) PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 

environmental engineering. 

PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental 

management based on resource recovery 

PLO 8: Ability to make prompt and appropriate decisions based on sustainability development principles and manage tasks 

under given constraints. 
Course Learning Outcomes CLO 

(CLO) 1  Able to explain the engineering principles of waste collection and waste transportation and implement in a service 

area 

2 Able to identify the constraints that are exist in the waste collection and transport system 
3 Able to develop effective and efficient waste collection and transport systems 

Course short description This course provides review topics on the basic concepts of waste management, measurement of waste generation and 

composition, technical aspects of operations: level of service, service area, collection system, transfer system, transport system, 

design of equipment and other facilities, non-operational techniques of planning and evaluation of waste collection and 
transport systems 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Environmental Economics and 

Valuation 

TLB-361 
2 5 August 31, 2022 

Program learning outcomes (PLO) PLO 

 PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the 

field of environmental engineering. 

PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental 

management based on resource recovery 

PLO 8: Ability to make prompt and appropriate decisions based on sustainability development principles and manage 
tasks under given constraints. 

Course Learning Outcomes (CLO) CLO 

 1. Students are able to explain the reasons due to the occurrence of environmental economics 

2. Students are able to explain the basic concepts of environmental economics 

3. Students are able to analyse the mechanisms of the market system in generally 

4. Students are able to explain the role of valuation in environmental problems 

5. Students are able to explain and apply valuation methods in the implementation of environmental economics 
for environmental problems 

Course short description This course provides students with the ability to understand the basic principles of environmental economics and 
economic valuation of environmental aspects, as well as to implement sustainable development. 46 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course  Code Credits Semester Date of last revision 

Basic Designing of 
Research and Design 

 TLB- 312 2 6 
January 17, 2023 

Program learning PLO     

outcomes (PLO) PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to 

environmental problems. 

PLO 9: Ability to communicate well, orally and in writing in Bahasa Indonesia and English. 
PLO 11: Ability to work innovatively and continually update with the development of science and technology, and engage in 

lifelong learning. 
Course Learning CLO     

Outcomes (CLO) 1. Students are able to explain the types of research and design 

2. Students are able to explain the stage of research 

3. Students are able to understand the procedure of scientific writing 

4. Students are able to make scientific presentations 

 
Course short description The course provides knowledge regarding types of research, the stages of research, how to write scientifically and make 

presentations in scientific forums. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Drinking Water Treatment Plant 
Design Project 

TLB-314 
3 6 February 18, 2023 

Program learning outcomes (PLO) PLO 

 PLO 1: Demonstrate God-fearing attitude, love of homeland and nationalism, and ethical practice to accomplish environmental 
engineering projects. 

PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances. 

PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management based 

on resource recovery. 

PLO 6: Ability to design an environmental engineering through a resource recovery approach. 
PLO 9: Ability to communicate well, orally and in writing in Bahasa Indonesia and English 

Course Learning Outcomes (CLO) CLO 

 1. Able to demonstrate compliance with the rules and norms that apply at the Institute and the community to complete the task of 
designing Drinking Water Treatment Plants 

2. Able to work in teams to the design of Drinking Water Treatment Plants 
3. Able to analyze environmental problems related to drinking water and their impact on environmental health. community 
4. Able to produce assignments in good and correct Indonesian. 

Course short description This course discusses the basic concepts of Drinking Water Treatment Systems based on the principles of drinking water security plans; 

drinking water characteristics including their quality and quantity; water supply process; preliminary treatment 

( bar screen, grit chamber; primary treatment: pre-sedimentation, sedimentation and filtration); secondary treatment (coagulation, 

flocculation, disinfection); tertiary treatment (sludge processing). 
49 



 
 

 
 

 

 
 

 

 
 

 

 

 

INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Epidemiology TLB - 306 2 6 
Program learning outcomes PLO 

(PLO) PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances. 

PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of 

environmental engineering. 

PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management based 

on resource recovery. 

PLO 8: Ability to make prompt and appropriate decisions based on sustainability development principles and manage tasks under given 
constraints. 

Course Learning Outcomes CLO 

(CLO) 1. Students as a group are able to explain the basic principles of epidemiology, the relationship between epidemics and environmental 

management, the occurrence of disease and outbreaks, how to identify agents, hosts and the environment, measuring exposure and 

effects/responses quantitatively and qualitatively, controlling and preventing epidemics, as well as various basic models of 

epidemiological research 

2. Students are able to explain the basic principles of epidemiology, namely the definition of endemic, epidemic, pandemic, epidemiology, 

and the relationship between epidemics and environmental management, the occurrence of diseases and outbreaks, definitions and 

methods of identifying agents, hosts and the environment. 

3. Students are able to explain the measurement of exposure and effect/response quantitatively and qualitatively. 

Course short description The course provides knowledge about the basic principles and concepts of public health science and environmental health, various 

environments (prenatal, hydrosphere, atmosphere, lithosphere, biosphere and sociosphere), interactions between humans and the 

environment, as well as various environmental health efforts with humanitarian considerations, conditions local socio-economic, and 
sustainable development goals (SDG) 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Entrepreneurship TLB-304 3 6 

 
Program learning 

outcomes (PLO) 

PLO 

PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances. 

PLO 9: Ability to communicate well, orally and in writing in Bahasa Indonesia and English 

PLO 10: Ability to develop entrepreneurial efforts in environmental engineering field. 

Course Learning 

Outcomes (CLO) 

CLO 

Able to demonstrate sensitivity to social problems, community diversity and the environment in the field of 

environmental engineering.CLO 2: Able to express opinions and discuss in presenting tasks and results of planning, 

implementation and evaluation in the field of environmental engineering.CLO 3: Able to identify and understand 

entrepreneurial opportunities in the field of Environmental Engineering. 

Course short description The course discusses preparing a business plan by formulating a business idea to answer market opportunities and building 
a business model as a first step for implementation. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code  Credits Semester Date of last revision 

Wastewater Treatment 

Plant Design Project 

TLB-403 3 7 

Program learning PLO 

outcomes (PLO) PLO 2 Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances 

PLO 5 Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management 

based on resource recovery 

PLO 6 Ability to design an environmental engineering through a resource recovery approach 

PLO 9 Ability to communicate well, orally and in writing in Bahasa Indonesia and English . 

Course Learning CLO 

Outcomes (CLO) 1. Students as a group are able to design wastewater treatment plants 

2. Students are able to describe basic principles, theoretical science concepts related to public health and environmental 

health, in wastewater treatment units design 

3. Students are able to design wastewater treatment plants in detail 

4. Students are able to make design report regarding wastewater treatment plants. 

Course short 

description 

This course enables students work in groups to conduct wastewater treatment plant design projects. The service area, 

domestic wastewater treatment (WWT) capacity and wastewater characteristics are determined based on city data. A series 

of WWT processes were designed, such as preliminary treatment; primary treatment; secondary treatment; tertiary 

treatment; sludge processing. 
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INSTITUT TEKNOLOGI NASIONAL 
FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Internship TLB 490 2 7 
Program learning PLO 

outcomes (PLO) and 

Course Learning 

Outcomes (CLO) 

PLO 3 Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of environmental 

engineering 

PLO 5 Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management based on resource 

recovery 

PLO 7 Ability to use suitable environmental technology methods, skills and tools 

PLO 8 Ability to make prompt and appropriate decisions based on sustainability development principles and manage tasks under given constraints. 

PLO 9 Ability to communicate well, orally and in writing in Bahasa Indonesia and English 

CLO 

 1. Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of environmental 

engineering according to the topic and field of work practice 

2. Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management based on 

resource recovery according to the topic and field of work practice 

3. Ability to use suitable environmental technology methods, skills and tools according to the topic and field of work practice 

4. Ability to communicate well, and make report after field of work pracyice (PLO 9) 

5. Ability to make prompt and appropriate decisions based on sustainability development principles and manage tasks under given constraints 

according to the topic and field of work practice. 

Course short 

description 

This course is a compulsory course, can be taken by students after fullfill at least 75 credits with a GPA> 2. This course provides technical field 

practical experience and deepening insight into the field of environmental engineering work, provides the opportunity to apply the knowledge to 

solve various technical and non-technical problems that occur in the field, and provides a clearer picture of the need for interdisciplinary 
coordination and collaboration. 
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INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code  Credits  Semester Date of last revision 

Waste Final Processing / 

Landfill Design 

TLB-401 3 7 Agustus 23, 2022 

Program Learning PLO 

Outcomes (PLO) PLO 2 Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances (21%) 

PLO 6 Ability to design an environmental engineering through a resource recovery approach (36%) 

PLO 7 Ability to use suitable environmental technology methods, skills and tools (28%) 

PLO 9 Ability to communicate well, orally and in writing in Bahasa Indonesia and English (15%) 

Course Learning Outcomes CLO 

(CLO) 1.  Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances in planning the 

final processing site 

2. Able to design the final processing site using applicable design standards and criteria. 

3. Able to plan resource recovery from landfill activities using existing applications / software 

4. Able to make reports, present and discuss the results of landfill planning 

Course short description The Waste Final Processing Design course discusses the Sanitary Landfill Concept, Projection of Landfill area, Principles of Site 

Selection, Site Selection Procedures, Stockpiling Scenarios, Arrangement of Landfill Cells, Projection and Characterization of Gas 

and Leachate Generation, Liner Systems, Leachate Collection Systems , Leachate Processing System, Gas Collection System, 

Cover Soil Application, External drainage system, and landfill management system. 
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 INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Appropriate 
Environmental 
Technology 

TLB 499 3 8 August 20, 2023 

Program learning 

outcomes (PLO) 

PLO 

PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances 
PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to environmental 
problems 
PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management 
based on resource recovery 
PLO 9: Ability to communicate well, orally and in writing in Bahasa Indonesia and English. 

Course Learning 

Outcomes (CLO) 

CLO 

1. Able to work together, have social sensitivity, and high concern for the diversity of society, and the environment for 

evaluating the implementation of appropriate environmental technology in an area 
2. Able to design a field experiment using indicators based on basic principles & concepts of natural science and engineering for 

evaluating the implementation of appropriate environmental technology in an area 
3. Able to recommend solution to environmental problems and their impact on environmental health properly by applying 

appropriate environmental technology principles and based on resource recovery paradigm 

4. Able to condcut and produce appropriate writing in Indonesian and/or English. 

Course short description This course ellaborates various aspects related to the most appropriate environmental technologies and other supporting 
matters. Alternative technology, institutional aspects, participation, waterborne diseases, health education, wells and pumps, 
gravity flow, rainwater catchment, ventilated tubules,   geese   lava,   septic   tanks,   technology   selection,   biogas, 
composting, stabilisation ponds, aqua culture, are among of the important scopes covered in this course. 
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 INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Occupational Health, 

and Safety 

COME 311 2 8 August 22, 2023 

Program learning 

outcomes (PLO) 

PLO 

PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances 
PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to environmental 
problems 
PLO 8: Ability to make prompt and appropriate decisions based on sustainability development principles and manage tasks under given 
constraints. 

Course Learning 

Outcomes (CLO) 

CLO 

1. Able to work in a tea to identify the diversity of social conditions, the diversity of communities and the environment to identify, evaluate 
and control hazard factors in occupational health and safety management planning 

2. Able to apply the principles & concepts of various engineering and engineering sciences as well as the basic concepts of Occupational 
Health and Safety in identifying hazard factors in the work environment and their effects on worker safety and health to provide 
recommendations of to solve problems in the relevant field 

3. Able to determine work environment measurement methods, hazard and risk quantification, perform data analysis and formulate 
interpretations in assessing the hazardous conditions of the work environment 

4. Able to identify and make quick and appropriate decisions in controlling occupational health and safety hazards and risks, and evaluate 
them in accordance with sustainable development goals in planning, implementing, and evaluating occupational health and 
safety performance in a timely manner. 

Course short description Occupational health and safety course provides students the ability to know the history of development, regulations, basic concepts of 
occupational health and safety/industrial hygiene, solvents, industrial dust, Occupational Skin Diseases, basic concepts of ionizing radiation, 
electromagnetic radiation , temperature and pressure extremes, ergonomics, work accidents, mechanical safety and industrial accident 
prevention, industrial ventilation, respirators, occupational toxicology and emergency management systems. These are among the important 
competences required in the working environment relevant to the occupational health and safety. 
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 INSTITUT TEKNOLOGI NASIONAL 

FACULTY OF CIVIL ENGINEERING AND PLANNING 

BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 

Environmental Impact 

Assessment (EIA) 

TLA-402 3 8 January 26, 2023 

Program learning outcomes 
(PLO) 

PLO 

PLO 2: Ability to work in teams, demonstrate social sensitivity, and value social diversity and circumstances 
PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to environmental 

problems 
PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management 

based on resource recovery 
PLO 9: Ability to communicate well, orally and in writing in Bahasa Indonesia and English 
PLO 11: Ability to work innovatively and continually update with the development of science and technology, and engage in lifelong 

learning. 

Course Learning Outcomes (CLO) CLO 

1. Able to cooperate in formulating environmental management efforts relevant to the field of Environmental Engineering 

2. Able to interpret data properly utilized for design solutions based on resource recovey paradigm 

3. Able to analyze environmental quality based on relevant regulations 

4. Able to make assignments and/or reports/papers for implementation, planning and evaluation related to the field of Environmental 
Engineering in a timely manner 

5. Able to express opinions and discuss in presenting tasks and results of planning, implementation and evaluation in the field 
of environmental engineering 

6. Able to provide directions on novelty recommendations (ideas for implementation, methods and implementation in the field) 
both technical and non-technical both for management and recovery efforts. 

Course short description This course studies the importance of an environmental impact (EIA) assessment study on planned activities that exploit the environment, 

principles of significant impact assessment, Application of EIA laws and regulations in Indonesia, arrangement of Terms of Reference of EIA 

documents, and Environmental Impact Analysis (Andal) documents. Other important documents such as environmental management plan 

(RKL), and environmental monitoring plan (RPL) are also part of this course. Best examples of the scientific study on the evaluation of the 

implementation of the EIA Study in Indonesia are given and show cased in the class. 
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 INSTITUT TEKNOLOGI NASIONAL 
FACULTY OF CIVIL ENGINEERING AND PLANNING 
BACHELOR OF ENVIRONMENTAL ENGINEERING 

Course Code Credits Semester Date of last revision 
Bachelor final project  6 8 August 22, 2023 

Program learning 
outcomes (PLO) 

PLO 

PLO 3: Ability to apply the knowledge of natural sciences, mathematics, engineering, and environmental health in the field of environmental 
engineering 
PLO 4: Ability to design and conduct laboratory and field experiments to analyze and interpret data for solutions to environmental problems 

PLO 5: Ability to analyze and solve environmental problems by applying the principles of sustainable environmental management based on resource 
recovery 
PLO 9: Ability to communicate well, orally and in writing in Bahasa Indonesia and English. 

Course Learning 
Outcomes (CLO) 

CLO 

1. Able to apply the basic principles of natural sciences, mathematics, engineering mathematics, engineering and environmental health in 
accordance with the topic and field of the bachelor final project 

2. Students are able to design a laboratory or field experiment by considering appropriate problems, objectives, methods, procedures and are able 
to choose methods of analysis and interpretation of data, solutions, and activities according to topics and fields of the bachelor final project 

3. Students are able to analyze, formulate, and solve environmental problems and their impact on environmental health properly by applying the 
basic principles of environmental management based on resource recovery according to the topics covered in the bachelor final project 

4. Students are able to identify the purpose of making decisions, make decisions and evaluate them appropriately which refers to sustainable 
development and are able to plan, implement, and evaluate assignments in accordance with the given period for conducting the project 

5. Students are able to communicate ideas in Indonesian and English and are able to prepare TA presentation materials, discuss, express opinions, 
answer questions correctly using proper writing/reporting in bahasa, progress seminars, and final project defense session 

6. Students are able to work innovatively and learn for life to face tough challenges in implementing and completing the project. 

Course short 
description 

This course provides deep insight into the field of Environmental Engineering, the opportunity to apply existing knowledge to solve various technical 
and non-technical problems that occur in the laboratory and in the field. The topic of the Final Project is research, planning and design, Processing 
Technology, Management, Water and Waste Based on Resource Recovery. The arrangement of all products of this bachelor final project should follow 
the ITENAS academic writing guidance. 
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