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Institute Vision 

“Produce globally employable innovative engineers with core values.” 

 

Core Values  

Quality, Creativity, Team Work, Lifelong Learning, Pro-activeness, 

Cost Consciousness, Sharing, Transparency 

   Institute Mission 

 Re-engineer curricula to meet global employment requirement 

 Promote innovative practices at all levels. 

 Imbibe core values 

 Reform policies, systems and processes at all levels. 

 Develop faculty and staff members to meet the challenges 

 

 

 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Environmental Engineering) Course of Studies for the students  

admitted from A.Y 2019-20 & onwards Page 4 of 57 

Academic Regulations – PG.19 

 

FOR POST GRADUATE PROGRAMMES (FULL TIME)  

 

PG.19.1 ADMISSION 

PG.19.1.1 A candidate seeking admission to the two years degree programme in Master of 

Technology must have eligibility as per the Gujarat Government/ Admission 

Committee for Professional Courses (ACPC) / Gujarat Technological University 

(GTU)/ Charutar Vidya Mandal (CVM) rules. 

PG.19.1.2 Admission granted to an applicant is to be considered provisional until all the fees 

are paid and all the prescribed documents are in order. BVM Engineering College 

DISCLAIMS ALL RESPONSIBILITIES, if any, of the documents required as 

per ACPC/ GTU requirements are not submitted or found unacceptable by it.  The 

institute will not accept any responsibility for students who do not submit the 

expected examination/ registration / enrollment forms in time. 

PG.19.2 PROGRAMMES OF STUDY 

PG.19.2.1 A student shall undergo the prescribed courses as given in the programme of studies 

to obtain his/her degree in which he/she is admitted. These courses for various 

programmes are listed in Annexure – I. 

 The syllabi for these courses are given in Annexure – II. 

PG.19.3 COURSE LEVELS 

PG.19.3.1 At the commencement of each semester a student shall register for the set of courses 

offered during the semester. For the registration process, refer PG.19.8. 

PG.19.3.2 All courses offered are divided into two levels: Level 1 and Level 2. The levels 

correspond to successive years of study of a typical M. TECH student, i.e. a regular 

student will complete his/her Level-1 courses during his/her first year, Level-2 

courses during his/her second year.    

PG.19.4 COURSE CATEGORIES 

 Courses offered to a student to complete his/her M.Tech. degree programme are 

divided into Compulsory Courses (Professional Core Courses, Seminar, Project 

work/ Dissertation), Programme Elective Courses and Open Elective Courses, 

Seminar and Project Work/ Dissertation. 

PG.19.4.1 COMPULSORY COURSES    

Each programme of studies contains a certain number of compulsory courses, they 

are categorized as Programme core courses, seminar and project work / dissertation.  
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PG.19.4.2 PROGRAMME ELECTIVE COURSES  

 Each programme of studies contains a certain number of programme elective 

courses. Programme elective courses will be offered under each discipline at 

corresponding level from which a student may choose course(s). 

PG.19.4.3 OPEN ELECTIVE COURSES 

 Open elective courses are courses offered by a discipline for students other than the 

corresponding discipline.  

PG.19.5 DEFINATION OF STATUS OF COURSE 

PG.19.5.1 REGULAR COURSES  

 The student register the course first time as per the course structure decided by 

respective Board of Studies. If a student withdraw as per PG.19.9 or awarded letter 

grade FA as per PG.19.11.2, the successive registration of the courses will be 

considered as regular courses. 

PG.19.5.2 BACKLOG COURSES  

 The courses in which student has not obtained letter grade DD or above at first 

attempt (Refer PG.19.12).   

PG.19.6 COURSE CREDITS 

PG.19.6.1 Each course offered has L-T-P structure, where “L” means number of theory 

lecture hours per week, T means number of tutorial hours per week and “P” means 

number of practical hours per week. 

PG.19.6.2 Total course credits for a course are obtained by adding credits of theory lectures, 

tutorials and practical together. E.g. 1 hr. Lecture = 1 credit, 1 hr. Tutorial = 1 credit 

& 1 hr. Practical = 0.5 credit.  

PG.19.7 FACULTY COUNSELOR 

PG.19.7.1 Each student is assigned to a Faculty Counselor who will advise and counsel 

him/her regarding the selection of courses to be registered in a given semester as 

well as monitor his/ her holistic growth.  

PG.19.7.2 Each student must obtain approval for “Backlog” course(s) (Refer PG.19.5.2) from 

the Faculty Counselor. 

PG.19.8 REGISTRATION 

PG.19.8.1 To earn course credits in a semester a student must register for the courses at the 

commencement of the semester. 

PG.19.8.2 At the commencement of each semester the first working day is designated as the 

Registration Day. A student must complete his/her registration formalities on that 

day as per the procedure laid down by the institute. 
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PG.19.8.3 A further period of 12 working days is designated as late registration period. During 

this period a student shall require to pay late registration fees, as decided by the 

institute from time to time to complete his/her registration. Late registration will 

only be permitted on genuine reasons, (Refer PG.19.11.3) subject to the approval 

of the Principal. 

PG.19.8.4 Student shall not be permitted to attend classes without registration. 

PG.19.8.5 The registration must be completed by the student in person. 

PG.19.8.6 A student who has completed all the requirements for his/her M. Tech. degree 

(Refer PG.19.17) will not be allowed to register in any further courses. 

PG.19.8.7 All registrations in every semester must be duly approved by the Principal. 

PG.19.8.8 Student should obtain approval from the Faculty Counsellor to register any Backlog 

courses within 10 days of declaration of results of the previous semester or first 10 

days of the commencement of semester whichever is later. 

PG.19.8.9 Total number of credits for Backlog courses should not be more than 20.  

PG.19.9 WITHDRAWAL 

PG.19.9.1 Student may withdraw all the courses of semester before four weeks of 

commencement of End Semester examination and letter grade WD will be awarded 

(Refer PG.19.12.1).  Further, on genuine reasons (Refer PG.19.11.3) a student can 

withdraw at any time during the entire semester.  In such cases NO FEES will be 

refunded.  

PG.19.10 ASSESSMENT OF STUDENT PERFORMANCE IN A COURSE 

PG.19.10.1 The performance of a student in a course will be evaluated based on (i) continuous 

assessment of theory and tutorial/practical work and (ii) end-semester theory and 

tutorial / practical examinations. 

PG.19.10.2 The end- semester theory examination in a course has a weightage of 60 % of total 

theory marks. Out of the remaining 40 % of theory marks, 30 % of marks will be 

evaluated based on mid semester examination and remaining 10 % based on 

continuous assessment carried out during the semester as declared by the course 

coordinator in first week of beginning of the semester.  

PG.19.10.3 The end-semester tutorial/practical examination in a course has a weightage of 40 

percent of total tutorial/practical marks and continuous assessment of the same 

carries the remaining 60 % of total tutorial/practical marks. Tutorial/practical work 

(both end-semester and continuous) shall be evaluated on the basis of the following 

instruments of assessment: observation of experimental skills, reports, oral 

examination, quizzes, end-semester practical examination and attendance.  

 Continuous assessment (tutorial/practical) scheme is given below: 
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Term work 30 %    (Equal weightage for every practical. 

At least 10 practical/tutorial need to 

be performed or mini project) 

Quiz/Assignment/ Viva/ 

active learning component 
30 % 

Total 60 % 

The respective Board of Studies shall decide the list of the courses in which end 

semester practical evaluation is feasible.  In such courses evaluation shall be based 

on practical as well as viva for 40 % marks of end semester tutorial/practical.  If 

practical performance is not feasible then 40 % of marks as end semester 

tutorial/practical evaluation will be based only on viva. 

PG.19.10.4 The overall performance of a student in a course is assessed on the principle of 

“single head of passing”, i.e., there will be a single grade for a course based upon 

the aggregate of marks obtained by the student in theory and tutorial/practical 

components in continuous assessment as well as end semester examination. 

However, a student must score minimum 40% marks in end semester theory and 

tutorial/practical examination to make himself/ herself gradable.  

PG.19.11 EXAMINATIONS 

PG.19.11.1 The end-semester examination for all courses offered in an academic year will be 

conducted by the institute for awarding 60 % of marks out of the total theory marks.  

PG.19.11.2 No student shall be allowed to appear in the end semester examination unless he/she 

has attended 100% of theory and tutorial/practical classes of each course and will 

be awarded letter grade FA (Refer PG.19.12) in all the courses he/she has registered 

in the corresponding semester, except backlog courses. 

However, a maximum 25 % relaxation in attendance is permissible with prior 

intimation, along with required documents, from concerned authorities.  The 

relaxation includes medical, co-curricular and extra-curricular activities, genuine 

social engagements, etc. 

PG.19.11.3 The institute will conduct two continuous assessment of theory (mid semester 

examination) in a semester for each course for the evaluation of 30 % of total theory 

marks. The average marks of two mid semester examinations shall be considered 

as the final marks for mid semester examination. 

A student who remains absent in any of the two mid semester examination for 

whatsoever reason(s) shall be awarded with zero marks in the respective mid 

semester examination.  

However, if a student remains absent due to any of the following genuine reasons, 

for such students a special examination may be conducted by the department and 

marks obtained in the special examination will be considered as marks of the mid 
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semester examination in which he/she has remained absent. Such student should 

obtain prior approval from the Principal.   

a) A student is critically ill or injured and certified by Civil Surgeon.  

b) Death of direct blood relation relative.  

c) A student representing Gujarat state in national level events and/or India in 

International events organized by official boards. 

 

However, such re-arrangement of examination should be confined within the 

Academic Calendar of the respective semester. 

PG.19.11.4 The institute will conduct only one continuous assessment of theory (mid semester 

examination) for all courses of the semester in the following cases. 

a) First Semester of M. Tech. programme. 

b) Corresponding semester of the year of transfer for transferred students or 

international students, if the admission of such students is five weeks later than 

commencement of academic calendar. 

 

PG.19.11.5 No student shall be allowed to appear in the end semester examination of a course 

unless he/she has scored at least 40% marks in mid semester examination and will 

be considered in “NOT PERMITTED TO APPEAR (NPTA)” status for the 

respective course and letter grade “NA” will be awarded (Refer PG.19.12).  

The NPTA student(s) shall appear in mid semester remedial examination of the 

next semester.  

PG.19.11.6 The End Semester tutorial/practical examination shall be re-arranged for a student 

who is not able to appear in the regular schedule due to genuine reason(s) (Refer 

PG.19.11.3). Such student should obtain prior approval from the Principal. 

However, such re-arrangement should be confined within the Academic Calendar 

of the respective semester. 

PG.19.12 LETTER GRADES 

PG.19.12.1 The overall performance of a student in credit courses is represented by a letter 

grade from AA to FP, FA, NA and WD with the following meaning and equivalent 

grade points: 

LETTER 

GRADE 

EQUIVALENT 

GRADE POINTS 
REMARK 

AA 10 Outstanding 

AB 9 Excellent  

BB 8 Very Good 

BC 7 Good 

CC 6 Average 
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LETTER 

GRADE 

EQUIVALENT 

GRADE POINTS 
REMARK 

CD 5 Satisfactory 

DD 4 Pass 

FP 0 Failure due to Performance 

 FA 0 Failure due to Attendance  

NA 0 Not Permitted To Appear 

WD 0 Withdrawal  

PG.19.12.2 A credit course is said to be completed successfully, only if a letter grade DD or 

better (in grade points) is obtained in that course. 

PG.19.12.4 The scheme of awarding letter grades and the letter grades awarded in each course 

are subjected to scrutiny and approval by the Academic Council. 

PG.19.13 FAILURE IN A COURSE 

PG.19.13.1 A student earns zero credit for a course when he/she gets letter grade FP, NA, FA 

or WD in that credit course. 

PG.19.13.2 If letter grade FA is obtained in an elective course, the student may change the 

elective.  

PG.19.13.3 A student with letter grade FA/WD in courses should re-register the courses 

subsequently when ever offered.  

PG.19.13.4 A student with letter grade FP should appear in the  end semester theory as well as 

practical/ viva exam at the earliest and should obtain a letter grade DD or better (in 

grade points) in credit courses. 

PG.19.14 SEMESTER PERFORMANCE INDEX (SPI) 

PG.19.14.1 The performance of a student in a semester is expressed in terms of the semester 

Performance Index (SPI). 

PG.19.14.2 The semester Performance Index is the weighted average of course grade points 

obtained by the student in the regular courses (Refer PG.19.5.1) registered in the 

semester. The weights assigned to course grade points are the credits carried by the 

respective courses. 

That is, 

𝑆𝑃𝐼 =  
∑ 𝑔𝑖𝑐𝑖

𝑛
𝑖=1

∑ 𝑐𝑖
𝑛
𝑖=1

 

   

 where, 𝑔𝑖 is the equivalent grade point of ith course, 

𝑐𝑖 is the credit of the course  

n is total number of regular courses registered by the student in a semester 
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PG.19.15 CUMULATIVE PERFORMANCE INDEX (CPI) 

PG.19.15.1 The cumulative performance of student is expressed in terms of the Cumulative 

Performance Index (CPI). This index is defined as the weighted average of course 

grade points obtained by the student for all courses taken since his/her entry to the 

programme. The weights are defined in same way as in PG.19.14.2. 

PG.19.15.2 If a student repeats a course, only the grade points obtained in the latest attempt is 

counted towards the Cumulative Performance Index (CPI). 

PG.19.16 ADMISSION BY TRANSFER 

PG.19.16.1 Any student aspiring for admission by transfer in any M.Tech. programme is not 

eligible for the same after 3rd Semester of M.Tech. programme.  

PG.19.16.1 For a student admitted by transfer to any M.Tech. programme after completing part 

of his/her degree requirements elsewhere or under the previous academic 

regulations of BVM,  he/she will be allowed to continue in subsequent level after 

completing all the requirements of previous levels of the respective institute or 

previous academic regulation.  He/She will be exempted from all courses upto the 

completed levels.  For these courses “EXEMPTED” status will be shown in the 

Transcript.  

PG.19.16.2 The remaining requirements must be completed by the student as per PG.19.17. 

PG.19.16.3 The CPI of such a student will be calculated only on the basis of the courses taken 

after transfer. 

PG.19.17 REQUIREMENTS FOR THE AWARD OF M. Tech. DEGREE 

PG.19.17.1 To be eligible for the award of the degree of Master of Technology a student must 

earn total credits as prescribed under his/her programme of studies by respective 

Board of Studies.   

PG.19.17.2 The total credits requirements for the degree of M. Tech. must be completed in not 

more than 8 semesters from the date of admission. However, for a student admitted 

by transfer, the maximum permissible duration shall be 100 % more than the period 

prescribed for completion of the programme at the time of admission. 

PG.19.18 AWARD OF CLASS   

PG.19.18.1 The class awarded to a student with his M. Tech. degree is decided by his final CPI 

as per the following table: 

 FIRST CLASS WITH DISTINCTION -CPI not less than 7.25 

 FIRST CLASS                                  - CPI less than 7.25 but not less than 6.50 

 SECOND CLASS                             - CPI less than 6.50 but not less than 5.75 

 PASS CLASS                                   - CPI less than 5.75 

 

 A candidate who passes in all courses and all heads of passing in the examination 

shall be given a gracing of the required CPI subject to a maximum of CPI 0.10 for 
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awarding second class/first class/first class with distinction, in concurrence with 

rules and guidelines of AICTE/ GTU. 

PG.19.19 TRANSCRIPT 

PG.19.19.1 The Transcript will be issued to the student as and when required and will contain 

a consolidated record of all the courses undergone by him/her, grades obtained and 

CPI upto the date of issue of transcript.  

PG.19.19.2 Only last letter grade obtained in a course by the student upto the date of issue of 

transcript will be shown in the Transcript. 

PG.19.20 EXAMINERS 

PG.19.20.1 The respective board of studies shall appoint at least two examiners for end 

semester theory as well as practical/viva examination.  

For each end semester theory examination, there shall be two paper setters; one 

paper setter from the institute (internal examiner) and other paper setter shall be 

from outside the institute (external examiner).  

The end semester theory and practical examination of each course shall be 

conducted by internal and external examiner(s).  

  The internal examiner/s shall be appointed as the course convener who shall 

coordinate the examination procedure for end semester examinations of the 

respective course. 

PG.19.20.2 For Minor Project / Dissertation, there shall be more than one internal as well as 

external examiners.  One of the internal examiner shall be appointed as the course 

convener who shall coordinate the examination procedure for end semester 

examinations of the respective course. 

PG.19.21 REVIEW OF ESE THEORY ANSWER BOOKS 

PG.19.21.1 A student shall apply for review of end semester theory answer book(s) within 7 

working days after declaration of semester results. The student will have to pay the 

fees for the same as decided from time to time.   

The answer book(s) of the student(s) who has applied for the review will be shown 

to him/her.   

If student is satisfied with the assessment then he/she shall sign the answer book 

with a remark “Seen and Satisfied”. 

If student is not satisfied with the assessment, then the respective Board of Studies 

shall appoint two examiners (Convener of original exam and a new examiner) for 

the review of the end semester examination (theory) both sections. Both examiners 

shall jointly review both the sections and marks awarded in the previous assessment 

shall be kept open. 
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The marks obtained by the candidate after the review shall be considered for 

grading, only if, the change in mark is more than or equal to 10% of total mark of 

End Semester (Theory) Examination. 

 

If change in grade is found after review, the review fees shall be refunded. 

PG.19.22 GRADING 

PG.19.22.1 The office of Controller of Examinations shall prepare the histogram of each course 

for the purpose of grading after the completion of assessment of the course. 

PG.19.22.2 The convener of the respective course shall grade the students based on the 

histogram provided by the Controller of Examinations.  

PG.19.23 GRADE REVIEW 

PG.19.23.1 The Academic Council shall appoint Grade Review Committee for each semester. 

The Grade Review Committee shall comprise of following members: 

a) Principal 

b) All Board of Studies Chairman 

c) University Nominee 

d) Dean, Academics 

e) Associate Dean, Academics 

f) Controller of  Examinations 

g) Joint Controller of Examinations  

h) Member Secretary, Academic Council 

i) Officer-in-Charge of Credit System 

PG.19.23.2 The Grade Review Committee shall meet immediately after results of all courses are 

completed and review the grades awarded by the convener of respective course. 

The revision of the grade suggested by the Grade Review committee shall be 

considered as final grade and binding. 

PG.19.23.3 The Grade Review Committee can grace upto 10 % of total marks of theory 

examination in marks of end semester theory exam to make a student gradable.  

However grace marks shall not be counted in the aggregate marks obtained by the 

student for the grade. 

PG.19.24 DISSERTATION EVALUATION  

PG.19.24.1 The student shall present his/her progress during the dissertation phase for atleast 

two times in a semester as part of continuous evaluation. The presentation shall be 

evaluated by Departmental Postgraduate Committee (DPGC). The DPGC 

comprises atleast two faculty members from the department of same area/field and 

the guide. The convener of the DPC shall be other than guide(s) of the student. 

PG.19.24.2 At the end of each semester, the dissertation shall be evaluated by the guide(s) 

(internal examiner) and external examiner. 
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PG.19.24.3 Marks Distribution for a Dissertation in a semester shall be as follows. 

Continuous Evaluation (CE) End Semester Examination (ESE) 

60  % 40 %  

PG.19.24.4 As partial fulfilment of the dissertation, the student shall present/publish atleast one 

paper in conference/journal. 

PG.19.24.5 The student shall submit the plagiarism report for his/her thesis. The thesis with less 

than 20% plagiarism shall be accepted for the End Semester Presentation. The 

plagiarism instruction shall be issued from time to time. 

PG.19.24.6 No exemption/relaxation in the course work of 3rd and 4th semester shall be 

permitted during the dissertation period of the PG student. 
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ANNEXURE – I: Programme of studies leading to the degree of the Master of Technology 

Environmental Engineering   

  Semester 1      

Sr. 

No. 

Course 

Code 
Name of Course L T P H C 

1 5EN01 
Theory of Water and Waste Water 
Engineering-I 

3 0 2 5 4 

2 5EN02 
Environmental Chemistry and 
Microbiology 

3 0 2 5 4 

3 5MA01 Data Analytics in Engineering  

3 0 2 5 4 

4 5CE01 
Hazardous and Solid Waste 
Management 

3 1 0 4 4 

5  Program Elective - I 3 1 0 4 4 

6  Program Elective - II 3 1 0 4 4 

    Total 18 3 6 27 24 

  Program Elective – I      

1 5EN41 
Ground Water Hydrology and 
Contamination 

3 1 0 4 4 

2 5EN42 Environmental Sanitation 

3 1 0 4 4 

3 5EN43 Environmental Systems Engineering 

3 1 0 4 4 

  Program Elective - II      

1 5EN44 Noise and Thermal Pollution 

3 1 0 4 4 

2 5EN45 
Cleaner Production and Environmental 
Management 

3 1 0 4 4 

3 5EN46 Indoor Air Quality 

3 1 0 4 4 

  Semester 2      

Sr. 

No. 

Course 

Code 
Name of Course L T P H C 

1 5EN03 Air Pollution Control  

3 0 2 5 4 

2 5EN04 
Theory of Water and Waste Water 
Engineering-II 

3 0 2 5 4 

3 5CE02 Research Methodology and IPR 

2 0 0 2 2 

4 5EN05 
Industrial Water and Wastewater 
Treatment 

3 0 2 5 4 

5  Program Elective - III 3 1 0 4 4 

6  Program Elective - IV 3 1 0 4 4 

7 5EN06 Seminar 

0 0 4 4 2 

   Total 17 2 10 29 24 

http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN01.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN01.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN01.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN02.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN02.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN02.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/ma/5MA01.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MA/5MA01.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CE/5CE01.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CE/5CE01.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CE/5CE01.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN41.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN41.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN41.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN42.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN42.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN43.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN43.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN44.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN44.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN45.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN45.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN45.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN46.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN46.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN03.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN03.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN04.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN04.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN04.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CE/5CE02.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CE/5CE02.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN05.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN05.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN05.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN06.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN06.pdf
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  Program Elective - III      

1 5EN47 Industrial Hygiene and Safety 

3 1 0 4 4 

2 5CE41 GIS - GPS in Civil Engineering 

3 1 0 4 4 

  Program Elective - IV      

1 5EN48 Environmental Impact Assessment 

3 1 0 4 4 

2 5EN49 
Computer Applications in 
Environmental Engineering 

3 1 0 4 4 

3 5EN50 Environmental Geotechnology 

3 1 0 4 4 

  Semester 3      

Sr. 

No. 

Course 

Code 
Name of Course L T P H C 

1  Program Elective - V 3 0 0 3 3 

2  Open Elective 3 0 0 3 3 

3 6EN31 Dissertation - I 

0 0 20 20 10 

   Total 6 0 20 26 16 

  Program Elective - V      

1 6EN41 
Environmental Auditing and 
Legislation 

3 0 0 3 3 

2 6EN42 
Water distribution and wastewater 
collection system design 

3 0 0 3 3 

  Open Elective       

1.  6CM81 Strategic Management 3 0 0 3 3 

2.  6CM82 Disaster Management 3 0 0 3 3 

3.  6EE81 Renewable Energy Systems 3 0 0 3 3 

4.  6EN81 Rural Sanitation 3 0 0 3 3 

5.  6EN82 Analytical Methods for Environmental 
Monitoring 

3 0 0 3 3 

6.  6IF81 Infrastructure Technology and 
Management 

3 0 0 3 3 

7.  6MD81 Robust Design 3 0 0 3 3 

8.  6MD82 Optimization Techniques 3 0 0 3 3 

9.  6MD83 Reliability Engineering and Quality 
Control 

3 0 0 3 3 

10.  6SE81 Disaster Management and Mitigation 3 0 0 3 3 

11.  6TE81 Road Safety and Environmental Impact 
Assessment 

3 0 0 3 3 

12.  6TE82 Transportation System Analysis 3 0 0 3 3 

http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN47.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN47.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CE/5CE41.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CE/5CE41.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/en/5EN48.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/en/5EN48.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN49.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN49.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN49.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN50.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/5EN50.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN31.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN31.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN41.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN41.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN41.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN42.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN42.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN42.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EE/6EE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EE/6EE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/SE/6SE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/SE/6SE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE82.pdf
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  Semester 4      

Sr. 

No. 

Course 

Code 
Name of Course L T P H C 

1 6EN32 Dissertation - II 0 0 32 32 16 

    Total 0 0 32 32 16 

   Total Credit Distribution 41 5 68 114 80 

 

L=Lecture Hrs./wk;   T=Tutorial Hrs./wk;  P=Practical Hrs./wk;  H=Total Contact Hrs./wk;  C=Credits of Course  

 

  

http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN32.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN32.pdf
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ANNEXURE –II: Syllabi for the courses offered in programme of studies leading to the 

degree of Master of Technology (Environmental Engineering) 

 
5EN01: THEORY OF WATER AND WASTEWATER ENGINEERING-I 

CREDITS - 4 (LTP:3,0,1) 

 

Course Objective:  

1. To provide a basic description and understanding of the principal unit operations and processes 

used in the treatment of water. 

2. Coverage of the scientific basis of each unit process, as well as the conventional approach to 

their engineering design. 

3. To explain the limitations, advantages and disadvantages of each unit operations and processes. 

4. To study the principle and design of the physical and chemical treatment units used for the 

removal of undesirable constituents (contaminants) from water. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hrs. 

1. Water Quality: 

Physical, chemical and biological parameters of water, Water Quality 

Requirement for various uses, Drinking water standards –Wastewater 

disposal standards. 

05 

2. Water Treatment Systems: 
Water sources, Selection of water treatment processes, Introduction to Unit 

operations related to treatment of Ground water & surface water. Water 

treatment plant layout and flow diagram. 

05 

3. Physical Treatment processes: 

Aeration, Gas transfer. Surface Water Treatment processes: Plain 

sedimentation and Sedimentation: types, Ideal sedimentation Basin. 

Design of Flocculator and Sedimentation Basin, Theory of granular media 

filtration; Types of filters: slow sand filter and rapid sand filter; Working 

of RSF, Mechanism of filtration: Operational problems- Mud ball 

formation, negative head etc and their remedies; Dual and multimedia 

filtration, pressure filters, Design of RSF. 

10 

4. Chemical Treatment Processes 

Colloids, Stability of Colloids and destabilization of Colloids. Coagulation 

and flocculation: Process and Mechanism, Various coagulants, Coagulants 

aids, Sedimentation aided with coagulation, Clariflocculator. Factors 

affecting disinfection, Methods of disinfection, Disinfection by Chlorine; 

Residual Chlorine and Chlorine Dose, Disinfection using Chlorine and UV, 

Ozonation. 

13 
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Unit 

No. 
Topics 

Teaching 

Hrs. 

5. Miscellaneous Treatments 

Water Softening, Adsorption and Ion, Exchange Processes, Sorption 

Isotherm Models and Rates Considerations, Sorption in Completely Mixed 

and Packed Bed Reactors - Precipitation Processes – Reverse Osmosis and 

Electro dialysis - Species Transformation Processes – Chemical Oxidation 

/ Reduction Processes, corrosion and corrosion control 

12 

 Total  45 

 

List of References: 

1. Weber, W. J. “Physicochemical processes for water quality control”, John Wiley and sons, 

New York, 2003. 

2. Peavy, H. S., Rowe, D. R., Tchobanoglous, G. “Environmental Engineering”, McGraw Hills, 

New York, 2013. 

3. Metcalf & Eddy, Inc. “Wastewater Engineering, Treatment and Reuse”, 5th Edition, Tata 

McGraw-Hill, New Delhi, 2013. 

4. Fair, G.M., Geyer J.C and Okun, (1969) “Water and Waste water engineering” Vol. II, John 

Wiley Publications. 

5. “Water Quality and Treatment” (A handbook of community water supplies 5th edition): 

Published by American Water Works Association. 

6. Ministry of urban Dev., “Manual of Water supply”, New Delhi. 

7. Ministry of urban Dev., “Manual of Waste Water Treatment”, New Delhi. 

 

 

5EN02: ENVIRONMENTAL CHEMISTRY AND MICROBIOLOGY 

CREDITS - 4 (LTP:3,0,1) 

 

Course Objective:  

1. To provide detail understating of various aspects of chemistry, which are particularly valuable 

to environmental scientific practice. 

2. To give knowledge about the principles and applications of various environmental monitoring 

instruments. 

3. To study the techniques for testing the microorganisms. 

4. To describe the characteristics and growth kinetics of microbial populations. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

 (Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Basic Principles of Chemistry 

Physical and chemical properties of water and their significance in 

environmental engineering – Types of chemical reactions – stoichiometric 

05 
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Unit 

No. 
Topics 

Teaching 

Hours 

calculations – solutions – chemical equilibrium. Acid base equilibria – 

alkalinity, acidity, buffers and buffer index - Chemical thermodynamics – 

Oxidation–Reduction– Mass transfer and transport of impurities in water and air 

–diffusion, dispersion – Physical and chemical interactions due to various 

forces, suspensions and dispersions. 

2 Analysis 

Basic concepts of quantitative analytical chemistry – Instrumental methods of 

analysis – Determination of turbidity, color, pH, acidity, alkalinity, hardness, 

residual chlorine and chlorine demand, chlorides, dissolves oxygen demand, 

nitrogen, solids, iron and manganese, fluoride, sulphate, phosphorous and 

phosphate, grease, volatile acids, gas analysis – Preparation of standard solutions 

– Drinking water and wastewater standards – Trace organics and inorganics 

10 

3 Introduction to Microbiology 

Microorganisms – Classification, prokaryotic and eukaryotic cells, structure, 

characteristics, nucleic acids, DNA and RNA, Viruses, their detection and 

quantification – Microscopy – Measurements and Isolation of Microorganism – 

Different Cultures – Media and Techniques of Staining and Enumeration of 

microorganism 

12 

4 Microbial Metabolism and Growth 

Enzyme and enzyme kinetics – Metabolism – Respiration – Fermentation – 

Glycolysis – Kreb's cycle – Carbohydrate – Protein, lipids, significance of 

energetic – Chemical composition of cell and nature of organic matter used by 

microorganisms – Metabolic classification of microorganisms: phototrops, 

chemotrops, applications in environmental engineering. 

06 

5 Microbiology of Water and Wastewater 

Distribution of microorganisms in natural water – Indicator organisms – 

Coliforms – Fecal coliforms – E.coli, Streptococcus faecalis – Differentiation of 

coliforms – Significance – MPN – M.F. techniques – Microbiology of 

wastewater treatment processes such as activated sludge process – Trickling 

filter – Anaerobic processes. – Introduction to Microbiology of Soil and Air and 

Industrial Microbiology – Microbiology of bioremediation and solid waste 

treatment. 

12 

  Total 45 

List of References: 

1. Sawyer C.N, McCarty P.L and Parkin G.F, “Chemistry for Environmental Engineering and        

Science”, 5th ed., Tata McGraw-Hill, 2003. 

2. “Standard Methods of Testing of Water and Wastewater” Use by APHA, AWWA, AND 

WPCF (USA) Latest Edition. 

3. Manahan S.E., “Environmental Chemistry”, Eighth Edition, CRC press, 2005.  

4. Ronbald A. Hites., “Elements of Environmental Chemistry”, Wiley, 2007.  

5. Stanley E. Mahajan, “Fundamental of Environmental Chemistry”, Lewis Publishers. 

6. B. K. Sharma, “Instrumental Method of Chemical Analysis”, 17th Edition, Goel Publishing 

House, Meerut. 

7. Pelzar, Chan, Krieg, “Microbiology”, McGraw Hill. 

8. E. Gaudy and Gaudy, “Environmental Microbiology”, McGraw Hill. 

9. Maier, R.M., Pepper I.L. and Gerba C.P., “Environmental Microbiology”, Academic Press, 

New York, 1999. 
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5MA01: DATA ANALYTICS IN ENGINEERING 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Data Description and Presentation 
Type of data, centre of data, quartiles, spread of data, coefficient of variation 

and standard deviation, measure of dispersion, shape of data, coefficients of 

skewness and kurtosis, descriptive data statistics, presentation of categorical, 

quantitative and qualitative variable, data frequency and histogram, exercises 

with real data. 

07 

2 Sampling Techniques 
Sample surveys, census, sampling bias, random sampling, stratified 

sampling, sequential sampling, cluster sampling, systematic sampling, 

sampling on successive occasions, non-sampling errors, applications in 

engineering. 

07 

3 Regression and Correlation 
Simple linear regression, residuals and variances, multiple linear regression, 

two stage regression, forward, backward and step-wise regression, linear and 

non-linear curve fitting (polynomial, exponential, logarithmic, power .), least 

square, generalised least squares, method of moments, maximum-likelihood, 

residual analysis, correlation analysis, type of correlations, coefficient of 

correlation, Karl-Pearson’s coefficient, multivariate data analysis, 

applications in engineering.  

10 

4 Probability Laws and Distributions 
Basic probability theory, concept and rules, Bayes’ theorem, type of 

statistical distribution and characteristic, probabilistic distributions- 

Binomial, Poisson, Normal, Lognormal, Weibull, Gamma, Beta, Erlang, 

Student’s t and F distribution, Geometric and Hyper geometric distribution, 

applications in engineering. 

07 

5 Statistical Inference and Tests of Significance 
Hypothesis testing, types of error in hypothesis, confidence interval, 

significance tests for comparing variances and means, tests with small and 

large samples, two-tail and one-tail student’s t-test, analysis of variance 

(ANOVA), non-parametric tests (Chi-square test and Kolmogorov–Smirnov 

test), central limit theorem, practice with real data. 

07 

6 Time Series and Forecasting 
Time series concept and components, utility, time series models, 

measurement of time series, graphical method, method of semi-average, 

moving average, least square, linear, parabolic and logarithmic trends, 

growth curves, ratio-to-trend and link relative method for seasonal variation. 

07 

 Total 45 
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List of References: 
1. Bovas A., Nair N. U., “Quality improvement through statistical method, Springer Science & 

Business Media”, 1998.  

2. F.D. Hobbs, “Traffic planning and engineering”, Second Edition, Pergamon Press, New York, 

1979.  

3. Haberman, R., “Mathematical Models”, Prentice Hall, 1997.  

4. Joseph F. Hair, William C. Black, Barry J. Babin and R. Anderson E., “Multivariate data 

analysis”, 7th Edition, Prentice Hall, 2009.  

5. Leland T. Blank, “Statistical procedures for engineering, management, and science”. McGraw 

Hill, Book, London, 1980  

6. P.N. Arora, S. Arora, Arora A., “Elements of statistical method”, S. Chand & Company LTD., 

New Delhi, 2009.  

7. Reinhold D., “Advances in data analysis”, Proceedings of the 30th Annual Conference, 

Springer Science & Business Media, 24-Mar-2007.  

8. Robert V. Hogg, and E. Tanis A., “Probability and Statistical Inference”, 6th Edition, Prentice 

Hall, 2000  

9. Simon P. Washington, Matthew G. Karlaftis, Fred, Mannering L., “Statistical and Econometric 

Methods For Transportation Data Analysis”, CRC Press, Second Edition, 2010.  

10. Washinton SP, Karlafits MG, Mannering F.L., “Statistical and Econometric Method For 

Transportation Data Analysis”, 2nd addition, CRC Press, 2011. 

 

 

5CE01: HAZARDOUS AND SOLID WASTE MANAGEMENT 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective: 

1. To understand the nature of the various functional elements in regional waste management 

systems and the relationships among them. 

2. To provide a knowledge about generation, characteristics and composition of urban solid 

waste, hazardous waste and biomedical waste. 

3. To enumerate and describe different disposal and treatment methods for municipal solid waste, 

hazardous waste and biomedical waste. 

4. To discuss the various elements of integrated waste management system. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introducing Municipal Solid Waste Management: 
Classification of solid wastes, Source based classification; Type based 

classification, Solid waste Management (SWM), SWM system, ESSWM 

and EST, Factors affecting SWM system, SWM-Indian Scenario. 

05 
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Unit 

No. 
Topics 

Teaching 

Hours 

2 Waste Generation Aspects:  
Waste generation and composition, Factors causing variation, Waste 

characterizes-physical, and Chemical, Health and Environment effects-

Public health effect, Environmental effects, Waste generation. 

05 

3 Waste Collection Storage and Transport: 
Collection components, storage-containers/collection vehicles, 

Container/storage bins, Collection vehicles, Collection operation, transfer 

station. 

05 

4 Source reduction, Product Recovery and Recycling:  
Source reduction: Basics, Purpose, Significance of recycling, Recycling 

programme elements: Source separation; Drop- off/buy back; curbside 

programme; Storage and collection of recyclable; Collection vehicle for 

recycling; Processing equipments for recycling; Material recovery facilities 

(MRF’s); Full stream processing, Commonly recycled materials and 

processes- Paper and card board; Glass; Metal; Plastic; Batteries and Tires 

08 

5 Biological Conversion Products: Compost and Biogas:  
Composting: Benefits; Processes; Stages; Technologies; Bio Gasification: 

Anaerobic Processing; Types of Digester; Biogas plants in India. 

06 

6 Incineration and Energy Recovery: 
Incineration: An Introduction, Combustion of Waste Material; Incineration 

Objectives, Incineration Technologies-Mass Burning System; Refused 

Derived Fuel(RDF) System, Modular Incineration; Fluidised Bed 

Incineration, Energy Recovery, Air Emission and its Control: Gaseous 

pollutants; Gas Cleaning Equipment. 

08 

7 Waste Disposal:  
Disposal option, sanitary landfill: principle, landfill process, Landfill gas 

emission, Composition and properties, Hazards; Migration; Control, 

Leachate Formation: Composition and Properties; Leachate Migration; 

Control; Treatment, Landfill Operation Issues: Design and Construction; 

Operation; Monitoring.  

08 

 Total 45 

 

List of References: 
1. Central Public Health and Environmental Engineering Organization (CPHEEO), “Manual on 

Municipal Solid waste management” Government of India, New Delhi, latest edition.  

2. Theisen H. and Vigil Samuel A, Tchobanoglous George, “Integrated Solid Waste 

Management”, McGraw- Hill, New York, 1993.  

3. Vesilind P.A., Worrell W and Reinhart, “Solid Waste Engineering”, Thomson Learning Inc., 

Singapore, 2002.  

4. Flintoff , “Management of Solid Wastes in Developing Countries”, WHO.  

5. Wentz Charles A. “Hazardous Waste Management”, Second Edition, McGraw Hill 

International Edition, New York, 1995.  

6. Rosencranz, Divan and Noble, “Environmental Law and Policy in India”.  
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5EN41: GROUNDWATER HYDROLOGY AND CONTAMINATION 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective:  

1. To study the various Hydrological Properties of water bearing strata. 

2. To understand the flow pattern and nature of groundwater. 

3. Evaluate groundwater conservation methods and study of different types of modelling. 

4. Identification of waste site characterization/investigation and ground water remediation 

techniques. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Definition of Ground Water, Aquifers, Vertical Distribution of Subsurface 

Water, Hydrological Properties of Water Bearing Strata, Ground Water in 

Hydrological Cycle. 

07 

2 Ground Water Hydraulics: 

Darcy’s law, its range of validity, dupuit for chheimer assumptions, 

application of Darcy’s law for simple flow systems, governing differential 

equations for confined and unconfined aquifers, steady and unsteady flow 

solutions for fully penetrating wells, partially penetrating wells, interference 

of wells, test pumping analysis with steady and unsteady flows, delayed yield, 

methods of images. 

12 

3 Ground Water Quality: 

Indian and international standards. 
02 

4 Ground Water Pollution: 

Sources, remedial and preventive measures. 
06 

5 Ground water conservation: 

Ground water budget, seepage from surface water, artificial recharge. 
06 

6 Models for groundwater flow, sampling and monitoring methods, transport 

mechanism, modeling advective-dispersive trandport, adsorption and 

chemical reaction, biodegradation kinetics, numerical flow and transport 

modeling, waste site characterization/investigation, ground water remediation, 

legal issues in groundwater contamination. 

12 

 Total  45 

 

List of References: 

1. J. Bear, “Dynamics of Fluids in Porous Media”, Elsevier, New York. 

2. ROGER J.M. DE WIEST, “Geohydrology”  John Wiley & Sons, New York, 1965. 
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3. K. Karanth, “Groundwater Assessment, Development and Management” McGraw Hill 

Companies. 

4. H.M Raghunath, “Groundwater”, 2nd edition, Wiley Eastern Ltd, New Delhi. 

5. P.B Bedient, H.S. Rifai and C.J. Newell, “Groundwater Contamination: Transport and 

Remediation”,  Prentice Hall, New Jersey. 

6. Randall J. Charbeneau, “Groundwater Hydraulics and Pollutant Transport”, 2006 Waveland 

Press, ISBN 9781478608318. 

7. R. A. Freeze and J. A. Cherry, “Groundwater”,  Prentice Hall, New York. 

8. D.K Todd, Wiley,  “Groundwater Hydrology”, New York. 

9. H. Bouwer, “Groundwater Hydrology”,  McGraw Hill, New York. 

10. G.F. Pinder, “Groundwater Modelling Using Geographical Information Systems”, Wiley New 

York. 

11. Nicholas P. Cheremisinoff  “Groundwater Remediation and Treatment Technologies”, Elsvier, 

ISBN 9780815517337. 

12. W.C. Walton . “Groundwater Resources Evaluation”,  McGraw Hill, New York. 

13. Hydraulics of Groundwater, by J. Bear, McGraw Hill, New York. 

14. George F. Pinder, Michel A. Celia, “Subsurface Hydrology”, John Wiley & Sons, 2006 ISBN 

9780470044193. 

15. Polubarinova-kochina, “Theory of Groundwater Movement”,  P. Y. Priceton University Press, 

New Jersey. 

16. K. Raghunath, “Groundwater” 

 

 

 

5EN42: ENVIRONMENTAL SANITATION 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective: 

1. To learn sanitary and hygienic aspects in the context of a number of social institutions and 

processes. 

2. Describe a range of environmental health related problems associated with hygiene and 

sanitation in industries. 

3. Introduce various components of water supply and building drainage. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Epidemiology: 

Communicable diseases, Micro-organisms, Methods of communication, 

Diseases communicated by discharges of intestines, nose and throat, other 

communicable diseases and their control. 

07 
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Unit 

No. 
Topics 

Teaching 

Hours 

2 Insects and Rodent Control: 

Mosquitoes, life cycles, factors of diseases control methods – natural and 

chemical, Fly control methods and prevention of fly breeding, Rodents and 

public health, plague control methods, engineering and bio-control methods, 

disinfectants (Phenols, Lime, Chlorine, Ammonium compounds), Insecticides 

(DDT, BHC). 

06 

3 Industrial sanitation: 

Schools, Public Buildings, Hospitals, Eating establishments, Swimming pools 

– Study of factors like Light, Heat, Ventilation, Plumbing fixtures, Cleanliness 

and maintenance and comfort. 

06 

4 Industrial Hygiene: 

Occupational Hazards, Industrial poisons, Dust, Noise, Heat, Compressed air, 

Vibrations and shocks- Industrial plant sanitation. 

05 

5 Rural Sanitation: 

Rural areas, Population habits and environmental conditions, problems of water 

supply and sanitation aspects, low cost excreta disposal systems. Rural 

sanitation improvement schemes. Case studies on sanitation. Emergency 

Sanitation practices during Natural calamity. 

07 

6 Water supply in buildings: 

Plumbing terminology. Definitions, Water supply in building. The water 

connection, The water storage, Storage tanks-domestic storage tanks, Flushing 

Storage Tanks. Principles Governing Design of Water supply in buildings, Lay 

out. Estimating Requirements, Design of Water pipes. 

07 

7 Building Drainage: 

Traps, Gully Traps, Intercepting Traps or Interceptors. Sanitary Fittings-Water 

Closets. Flushing Cistern: Wash Basin or Lavatory Basin, Sink, Urinals. The 

Plumbing System of Drainage—Single Stack System, One-Pipe System. Choice 

of System, Principles governing Design of Building Drainage, Layout. Quantity 

of Flow. Pipes for drainage, Drainage design of high rise buildings. 

07 

  Total 45 

 

List of References: 

1. Joseph A.Salvato, “Environmental Engineering and Sanitation” P.E. Dee - Wiley International 

latest edition (old 1992 edition). 

2. Chanlett “Environmental Protection”, McGraw Hill Publishing Co. 

3. Lee and Tchobanoglous, “Environmental Engineering” Hand Book Mc Graw Hill. 

4. Victor Ehalers & Earnest W Steel, Municipal and Rural sanitation. 

5. Bhatia H. S., “Environmental Pollution and Control”, Galgotia Publication Pvt. Ltd., New 

Delhi. 

 

5EN43: ENVIRONMENTAL SYSTEM ENGINEERING 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective:  
1. To brief the role of optimization models in planning and design of environmental engineering 

projects. 

2. To list out various optimization models and its limitations. 
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3. To learn the application of simulation models in environmental projects. 

4. To provide an understanding of application of modern tools in different case studies. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Systems Engineering - Analysis - Design – Synthesis 10 

2 Role of Optimization Models- Deterministic Models/Linear Programming - 

Dynamic Programming - Separable and Nonlinear Programming Models, 

Formulation of Objective Functions and Constraints for Environmental, 

Engineering Planning and Design - Probabilistic Models 

15 

3 Fuzzy Models – Simulation Models - Modern Tools - Expert Systems 10 

4 Neural Networks - Genetic Algorithm - Case Studies - Applications. 10 

 Total 45 

 

List of References: 

1. Rich L.G., “Environmental Systems Engineering”, McGraw Hill, 1973. 

2. Thoman R.V., “Systems Analysis & water Quality control”, McGraw Hill, 1978. 

 

 

 

 5EN44: NOISE AND THERMAL POLLUTION 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective:  
1. To provide general understanding of noise pollution and its impact on the environment and 

human health. 

2. To learn the control technologies for noise pollutants. 

3. To learn the sources, effects and remedies of thermal pollution. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Sound and Noise: 

Sound, Noise, Physical of Hearing, Frequency, Wavelength, Speed, Loudness 

of Sound, Various Sound Levels, Source of Noise. 

07 

2 Measurement of noise: 

Unit of measurement, sound intensities, sound power, sound levels, decibel 

scale, weighting networks, instrument to measure noise levels, masking of 

noise. 

10 

3 Effects of noise: 

Threshold of hearing, TTS. PTS, NIPTS, Presbycusis, sociocusis, effects of 

sudden noise, effects of continuous noise, sonic beam. 

10 

4 Control of noise: 

Control at source, control at path, control at receiver. 

10 

5 Thermal Pollution: 

Source of thermal pollution, effect of thermal pollution, remedies/control of 

thermal pollution. 

08 

 Total 45 

 

List of References: 

1. Peavy and Rowe, “Environmental Engineering”, Mc-Graw Hill Publication. 

2. Davis, “Environmental Engineering”, Mc-Graw Hill Publication. 

3. Lee and Liptak, “Environmental Engineering Hand Book”, Chiltan Book Co., Philadelphia. 

4. N. S. Kamboj, “Control of Noise Pollution”, Deep & Deep Publications. 

5. Lord N Thomas, “Noise Measurement and Control”, HEYWOOD & Company Ltd. 

6. E. & F. N.Spon, “Noise Control in Industry”, Sound Research Laboratories Ltd. 

7. Turk and Wittes, “Environmental science”, published by W.B. Saunders Company. 

 

 

5EN45: CLEANER PRODUCTION AND ENVIRONMENTAL MANAGEMENT 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective:  

1. To provide the concept of sustainable development and to discuss the strategies and barriers of 

sustainability. 

2. To deliberate the principles and concepts of cleaner production and its importance. 

3. To enumerate the various elements of life cycle assessment. 

4. To discuss the green building and green energy management in various industries. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Environment and Sustainable Management 

Concepts of Sustainable Development – Indicators of Sustainability – 

Sustainability Strategies, Barriers to Sustainability – Resource degradation – 

Industrialization and Sustainable development – Socio economic policies for 

sustainable development 

08 

2 Cleaner Production 

Clean development mechanism, cleaner Production (CP) in Achieving 

Sustainability – Principles and concepts of Cleaner Production – Role of 

Industry, Regulations to Encourage Pollution Prevention and Cleaner 

Production – Regulatory versus Market-Based Approaches 

08 

3 Environmental Management System in Industry 

Source Reduction Techniques – Process and equipment optimization, reuse, 

recovery, recycle, raw material substitution – Preparing for the Site visits – Data 

and Information collection –Process Flow Diagram – Material Balance – CP 

Option Generation – Technical and Environmental Feasibility analysis – 

Economic valuation of alternatives – Total Cost Analysis – Pollution 

Prevention and Cleaner Production Awareness Plan – Waste audit – 

Environmental Statement – Greenhouse gases and carbon credit – Carbon 

sequestration – Sustainable development through trade – carbon trading. 

12 

4 Environmental Management Techniques 

Elements of Life Cycle Assessment (LCA) – Life Cycle Costing – Eco Labeling 

– Design for the Environment – International Environmental Standards – ISO 

14001 – Environmental audit, Green building & green energy concepts and 

management – Industrial applications of CP, LCA, EMS and Environmental 

Audits – Green energy and green process management in Pharmaceutical, 

Construction, Textiles, Petroleum Refineries, Iron and Steel 

12 

5 Environmental Economics 

Introduction – economic tools for evaluation – Economic development and 

social welfare consideration in socio economic developmental policies and 

planning. 

05 

 Total 45 

 

List of References: 

1. Paul L Bishop, “Pollution Prevention: Fundamentals and Practice”, McGraw Hill 

International, New York, 2000. 

2. World Bank Group, “Pollution Prevention and Abatement Handbook” – Towards Cleaner 

Production, World Bank and UNEP, Washington D.C, 1998. 

3. Prasad Modak, C.Visvanathan and Mandar Parasnis, “Cleaner Production Audit, 

Environmental System Reviews”, Asian Institute of Technology, Bangkok.1995. 

4. Kirkby, J., O’ Keefe, P. and Timberlake, “Sustainable Development”, Earthscan Publication, 

London, 1996. 

5. Mackenthun, K.M., “Basic Concepts in Environmental Management”, Lewis Publication, 

London, 1998. 

6. Bowers, J., “Sustainability and Environmental Economics – an alternative text”, Longman, 

London, 1997. 
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5EN46: INDOOR AIR QUALITY 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective:  

1. To assess the level of pollutants in indoor and outdoor air. 

2. To learn the modelling tools and concepts for indoor air quality assessment. 

3. To study the various outdoor sources contributing indoor air pollution. 

4. To elaborate various control technologies and strategies for indoor air pollution. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Indoor Activities of Inhabitants - Levels of Pollutants in Indoor and outdoor 

Air. 
04 

2 Design and Operation of Buildings for Improvements of Public Health - IAQ 

Policy Issues – Sustainability. 
05 

3 Air Pollutants in Indoor Environments - Private Residences, Offices, Schools, 

Public Buildings. 
06 

4 Ventilation - Control of Several Pollutant Classes - Radon - Toxic Organic 

Gases - Combustion Byproducts - Microorganisms such as Molds and 

Infectious Bacteria. 

10 

5 Concepts and Tools - Exposure - Material Balance Models - Statistical Models. 08 

6 Indoor Air Pollution from Outdoor Sources – Particulate Matter and Ozone - 

Radon and its Decay Products - Volatile Organic Compounds - Odors and Sick 

- Building Syndrome - Humidity – Bio Aerosols - Infectious Disease 

Transmission - Special Indoor Environments - A/C Units in Indoor - 

Measurement Methods - Control Technologies - Control Strategies. 

12 

 Total 45 

List of References: 

1. Thaddes Godish, “Indoor air and Environmental Quality”, CRC press, 2000. 

2. Nazaroff W.W. and L. Alvarez-Cohen, “Environmental Engineering Science”, Wiley sons, 

Newyork, 2001. 

3. John D. pengler, John F. McCarthy, and Jonathan M. Same, “Indoor Air Quality Handbook”, 

McGraw Hill, 2000. 

4. Robert Jennings Heinsohn, John M. Cimbala, “Indoor Air Quality Engineering: 

Environmental Health and Control of Indoor Pollutants”, 1st Edition, 2003. 

5. Kathleen Hess-Kosa, “Indoor Air Quality: The Latest Sampling and Analytical Methods”, 

Second Edition, CRC Press,New York, 2011. 

6. David W. Bearg, “Indoor Air Quality and HVAC Systems”, 1st Edition, Lewis Publication, 

1993 
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5EN03: AIR POLLUTION CONTROL 

CREDITS - 4 (LTP:3,0,1) 

Course Objective:  

1. To provide general understanding of air quality and its impact on the environment and human 

health. 

2. To study the rate and transport of air pollutants and its measurement techniques. 

3. To discuss the different control methods and design principles for gaseous and particulate 

pollutant. 

4. To learn the control technologies for specific air pollutants. 

5. To explain the principles of biological air pollution control technologies and its limitations. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Air Pollution: Definitions, characteristics and perspective, classification of 

pollutants. Sources of air pollution. Global effects. Greenhouse effect. 
05 

2 Meteorology and Natural purification processes and diffusion. Diffusion 

theories. Modelling, dispersion and plume rise. Numerical problems. 
07 

3 Automobile pollution, Photochemistry, Photochemical reactions. 

Photochemical smog. Oxidants. Episodes. 
06 

4 Effects of air pollutions on man, vegetation and non-living materials. 03 

5 Ambient air sampling and analysis. Objects, site selection criteria, sampling 

train components, sampling procedures for particulates and gaseous pollutants. 
08 

6 Stack sampling and analysis. Principles and objects of source sampling, site 

selection criteria, sampling trains, isokinetic sampling, and classification of 

stacks and plume evaluation of smoke stack emissions. 

08 

7 Engineered systems for air pollution control. Control devices for particulate 

contaminants. 
04 

8 Control devices for gaseous contaminants.. 04 

 Total 45 

 

List of References: 

1. Nevers N.D., “Air Pollution Control Engineering”, Mc-Graw Hill Publication. 

2. Rao M. N., “Air Pollution”, Tata Mc-Graw Hill Publication. 

3. Wark K and Warner C, “Air Pollution”. 

4. Boubel Richard W., “Fundamentals of Air Pollution”, Academic Press, New York. 

5. H. C. Perkins, “Air Pollution”. 

6. Peavy and Rowe, “Environmental Engineering”, Mc-Graw Hill Publication. 

7. Davis, “Environmental Engineering”, Mc-Graw Hill Publication. 
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8. Lee and Liptak, “Environmental Engineering” Hand Book, Chiltan Book Co., Philadelphia. 

9. Crawford Marti, “Air Pollution Control Theory”, Tata Mc-Grow Hill Publishing Company 

Ltd, New Delhi. 

 

5EN04: THEORY OF WATER AND WASTEWATER ENGINEERING-II 

CREDITS - 4 (LTP:3,0,1) 

 

Course Objective:  

1. To evaluate various physical and chemical treatment options for treatment of wastewater. 

2. To explain the mechanism behind the treatment processes and their advantages and 

disadvantages. 

3. To design various physicochemical units for the treatment of wastewater. 

4. To use the modelling concepts in the real field applications. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Composition, properties and analysis of waste water. 03 

2 Collections of sewage, Hydraulics of sewers, construction and maintenance of 

sewers, appurtenances and pumping of sewage. 
06 

3 Introduction to process analysis and selection: Microbiology of waste treatment, 

Growth and inhibition of bacteria. Plug flow and completely stirred reactor 
06 

4 Physical Unit operation: Screening, coarse solid reduction, flow equalization, 

Mixing and flocculation, Gravity separation theory: Grit chambers, 

sedimentation, Floatation aeration system 

07 

5 Chemical unit processes: Role of Chemical unit processes wastewater treatment, 

chemical coagulation, chemical precipitation, chemical oxidation, neutralization 
05 

6 Unit processes –Biological treatment, kinetics of biological growth, 

Aerobic and anaerobic suspended growth processes, Aerobic and anaerobic 

attached growth processes, Trickling filter, activated sludge process (standard 

type and modification), aerated lagoons, stabilization ponds, oxidation ditches, 

Treatment and disposal of sludge, anaerobic sludge digestion, dewatering and 

drying, incineration. 

08 

7 Advanced wastewater treatment, unit operation and processes, selection, 

physical unit operation, chemical unit processes, biological unit process. 
05 

8 Pollution of natural waters, Emission and receiving body standards, gas transfer, 

scale up, wastewater disposal: stream pollution, ocean disposal  
03 

9 Building drainage 02 

 Total 45 
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List of References: 

1. Metcalf and Eddy, “Wastewater Engineering, Treatment and Reuse”, Tata McGraw- Hill 

Publication, New Delhi, 2003. 

2. Fair and Gayer, “Water & Waste Water Engineering”. 

3. Mackenzie, “Introduction to Environmental Engineering”. 

4. Weber, W.J., John, “Physicochemical processes for water quality control “, Wiley and sons, 

New York, 1983. 

5. Peavy, H.S., Rowe, D.R. and Tchobanoglous, G., “Environmental Engineering”,  McGraw 

Hills, New York 1985. 

6. Water Quality and Treatment (A handbook of community water supplies 5th edition): 

Published by American Water Works Association. 

7. “Manual on Sewerage and Sewage Treatment” CPHEEO, Ministry of Urban Development, 

Government of India, New Delhi, Latest Edition. 

8. G.S. Birdie and J.S. Birdie, “Water Supply and Sanitary Engineering” Dhanpat Rai Publishing 

Co.-New Delhi. 

9. Bajwa, G.S. , “Practical Handbook on Public Health Engineering”, Deep Publishers, Shimla, 

2003. 

10. Viesman, Hammer, “Water Supply and Pollution Control”,  Dun Donnelley Publisher, New 

York. 

 

5CE02: RESEARCH METHODOLOGY AND IPR 

CREDITS - 2 (LTP:2,0,0) 

 

Course Objective: 

1. To review the literature and formulate a research problem. 

2. To prepare the methodology for a research problem using statistical and technical skill. 

3. To develop a report writing and presentation skill among the students. 

4. To study the importance of IPR and  

5. To emphasis the need of information about Intellectual Property Right to be promoted among 

students in general & engineering in particular. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
50 

2 0 0 2 30 20 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction 

Introduction to research methodology, Importance of research in decision 

Making, Defining research problem and formulation of research problem. 

04 

2 Research Designs 
Exploratory, Descriptive, and Experimental, Data collection and 

measurement: -Methods and techniques of data collection, Primary data 

through communication, Designing Questionnaire, Qualitative Research, 

sampling and sampling designs Attitude measurement and scales. 

08 
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Unit 

No. 
Topics 

Teaching 

Hours 

3 Data Presentation and Analysis  
Data processing, Univariate and Bivariate analysis, Correlational analysis 

ANOVA, Analysis of Associations, Multivariate analysis and data, Model 

building and decision making, Report Writing and presentation: Content of 

reports, formatting of content, and presentation of reports. 

10 

4 Intellectual Property Rights 

Overview of Intellectual Property, Patents, Copyright, Trademarks, Case 

studies of patents. 

08 

 Total 30 

 

List of References: 
1. T. M Murray and M.J. Mehlman, “Encyclopedia of Ethical, Legal and Policy issues in 

Biotechnology”, John Wiley & Sons 2000 

2. Lionel Bently & Brad Sherman, “Intellectual Property Law”, Oxford. P. Narayanan, 

Intellectual Property Law, Eastern Law House 

3. The various Indian Acts related to IPR 

4. C.R. Kothari. "Research Methodology - Methods and Techniques", 2nd  Edition, New Delhi, 

New Age International (P) Limited, 2003.  

5. Eileen M. Trauth. "Qualitative Research in IS: Issues & Trends”, USA/London: IDEA Group 

Publishing, 2001. (ISBN: 1-930708-06-08). 

 

 

5EN05: INDUSTRIAL WATER AND WASTEWATER TREATMENT 

CREDITS - 4 (LTP:3,0,1) 

 

Course Objective:  

1. To study the sources and characteristics of industrial wastewater. 

2. To learn various pollution prevention options for industrial wastewater. 

3. To familiarize the various industrial wastewater treatment methods. 

4. To give an idea about waste treatment flow sheet for different industries. 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

 (Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Industrial Water Treatment: 
Treatment of water for cooling, heating, steam generation and other process 

water, Stream sampling, economics of waste treatment, Concept CETP, 

Zero Effluent discharge. 

08 
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Unit 

No. 
Topics 

Teaching 

Hours 

2. Waste Reduction: 

Methods of volume reduction, Strength reduction, Neutralization, 

Equalization and proportioning as related to Industrial waste treatment. 
08 

3. Standards for disposal into different Sinks: 
Difference between criteria & standards, Stream standards, effluent 

standards, relevant Indian standards for disposal in to different sinks, costs 

of pollution control 

04 

4. Sludge Treatment : 
Treatment and disposal of sludge solids 

05 

5. Saline Water Conversion: 
Distillation, Electro dialysis, Freezing, Reverse Osmosis. 06 

6. Pollution Control in Industries: 
Origin, Characteristics and Treatment of major Industrial waste -Textile mill 

waste, Dairy waste, Sugar mill waste, fertilizer plant waste, pulp & paper 

Tannery waste, petrochemical Complex Wastes, Pharmaceutical wastes 

14 

 Total 45 

 

List of References: 

1. Nelson L. Nemerow, “Industrial Water Pollution” Addison Wesley Pub. Co. 

2. E.B. Besselievre and M. Schwartz “Treatment of Industrial Waste”, McGraw Hill, Kega 

Kusha Ltd. Publication (latest), International Student Edition. 

3. S.R. Quasim, “Wastewater Treatment Plants Planning Designing & Operation” H.R.W. (Holf 

Rine Heart & Winstone). 

4. W. W. Eckenfelder, Jr. Davis L. FFord, “Industrial water Quality” Andrew Englande McGraw 

Hill Publishing Co.(2009 ed). 

5. Water Quality and Treatment Hand Book of Public Water Supplies by AWWA - McGraw Hill. 

6. Gurnham Industrial Waste Treatment. 
7. George Tchobanoglous, “Wastewater Engineering: Treatment and Reuse” Publisher Tata McGraw 

Hill. 

 

 

5EN06: SEMINAR  

CREDIT – 2 (LTP:0,0,2) 

 

Course Objective: 

1. To select an appropriate topic of relevance. 

2. To review the literature of specified topic to develop a comprehension.  

3. To prepare a technical report and presentation of specified topic. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

0 0 4 2 0 0 40 60 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Each student is required to prepare and submit a seminar paper in 

consultation with Dissertation Supervisor and seminar is to be presented on 

scheduled date decided by the P.G. Centre. 

There is no specific syllabus for this course. However, student can choose 

any topic, of his choice, pertaining to Transportation Engineering. Topic 

should be a relevant and currently researched one. Students are advised to 

refer articles published in current journals in the area of Transportation 

Engineering for choosing their seminar topics. Student should review 

minimum of 7 to 8 research papers relevant to the topic chosen, in addition 

to standard textbooks, handbooks, etc. Students are required to prepare a 

seminar report, in the standard format and give presentation to the Seminar 

Assessment Committee in the presence of their classmates. It is mandatory 

for all the students to attend the presentations of their classmates. 

60 

 Total  60 

 

List of References: 

1. Guidelines for the Preparation and Delivery of a Seminar Presentation: 

http://www2.cs.uregina.ca/~hilder/cs499-900/Presentation%20Guidelines.pdf. 

2. Guidelines on Seminar Presentation: http://foodsci.rutgers.edu/gsa/SeminarGaudelines.pdf. 

3. Instructor Resources: Seminar Proposal Guidelines, SAE International; 

http://www.sae.org/training/seminars/instructorzone/proposalguidelines.pdf. 

4. Research Articles / Reports available on Internet. 

5. Environmental Engineering Journals. 

6. Environmental Engineering Textbooks and Handbooks. 

 

 

5EN47: INDUSTRIAL HYGIENE AND SAFETY 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective:  

1. To educate about the industrial hygiene, health hazards and the safety measures to be followed 

in the industrial environment. 

2. To make familiar with International Standards for Environmental management. 

3. Risk identification and Risk Assessment with HAZOP and HAZAN study. 
 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 
 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Introduction to Occupational Health: 
Objectives, Classification of occupational health hazards, dangerous 

properties of chemical and their health effects, routes of entry of toxic 

08 

http://www2.cs.uregina.ca/~hilder/cs499-900/Presentation%20Guidelines.pdf
http://foodsci.rutgers.edu/gsa/SeminarGaudelines.pdf
http://www.sae.org/training/seminars/instructorzone/proposalguidelines.pdf


BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Environmental Engineering) Course of Studies for the students  

admitted from A.Y 2019-20 & onwards Page 36 of 57 

Unit 

No. 
Topics 

Teaching 

Hours 

material into human body, permissible exposure limits, Threshold limit 

value, lethal dose and lethal concentration. 

2. Safety Engineering: 
Concept of safety, safety Terminology, Accident problem, Reasons for 

prevention, factors impending safety, Accident prevention. 

08 

3. Safety Management: 
Concept of management, element of management, functions, management 

principles, safety management & its responsibilities, safety organization. 

06 

4. PPE, electrical and Fire safety: 
Need of PPE, Indian standards, factors of selection of PPE, non-respiratory 

equipment’s, respiratory equipment’s, Electricity and Hazardous, Indian 

standards, effects of electrical parameters on human body, safety measures 

for electric works, Fire phenomena, classification of fire and extinguishers, 

fire prevention & protection system. 

10 

5. International Standards For Environmental management: 

Basic Information of below topics like : 

ISO – 14000 s Introduction to ISO and ISO 14001, 2, 3, 4, 5 Etc. 

ISO 14000 – 14009 : Environmental Management Systems 

ISO 14010 – 14019 : Environmental Audit 

ISO 14030 – 14039 : Environmental Performance Evaluation 

06 

6. Risk identification and Risk Assessment, hazard analysis (HAZAN) study, 

HAZOP Study. 

07 

 Total 45 

 

List of References: 

1. Hand Book for Safety Managers by American Management Association. 

2. Dr.K.U. Mistry, “Encyclopedia for Occupational Health”, published by International 

organization UNO. 

3. Industrial safety By. 

4. Ann Fingret and Akin Smith, “Occupational Health, a Practical Guide for Managers”,. 

5. Y P Kudesia & Ritu Kudesia, “Environmental Health & Technology”. 

6. Norman M Triff “Environment & Health”,. 

 

 

5CE41: GIS AND GPS IN CIVIL ENGINEERING 

CREDITS - 4 (LTP: 3,1,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: Geographical Concepts and Terminology, Difference 

between Image Processing System and Geographic Information System 

(GIS), utility of GIS, various GIS packages and their salient features, 

Essential components of a GIS. 

7 

2 Data Acquisition: Scanners and Digitizers, Method of Digitization, Raster 

and Vector Data, Data Storage, Verification and Edition. Data 

Preprocessing; Format Conversion, Data Compression, Data Reduction and 

Generalization, Run Length Coding, Merging, Edge Matching, 

Rectification and Registration, Interpolation. 

7 

3 Data Base Structure: Hierarchical Data, Network Systems Relation 

Database. Data Management -Conventional Database Management Systems,   

Spatial Database Management. 

7 

4 Data Manipulation and Analysis :  

Reclassification and Aggregation, geometric and Spatial operations on Data 

Measurement and Statistical Modeling.  

Data Output: Types of Output. Application of GIS in various Natural 

Resources Mapping & Monitoring, Engineering Application. 

12 

5 Introduction to Global Navigation Satellite System. 

Introduction to GPS, GPS Segments:  Space, Control and User segments.  

GPS principles, receiver types and positioning techniques. GPS applications 

in Transportation Engineering: Intelligent Transport System, Mass transport 

system and location based services.  

GPS applications in Construction Management: Location based material 

and equipment management. 

12 

  Total 45 

 

List of References: 
1. P.A. Borough, “Principles of Geographic information Systems for Land Resources 

Assessment”, Oxford University Press, 1986. 

2. Manual of Remote Sensing Vol. 2, American Society of Photogrammetry and Remote Sensing. 

3. Stan Aronoff, “Geographic Information Systems: A Management Perspective”, WDL 

Publications, 1991. 

4. Dr. Chandra A.M., “Remote Sensing and GIS”, Narosa Publishers, New Delhi. 

5. B. Bhatta, “Remote Sensing and GIS”, Oxford University Press, New Delhi. 

 

 

 

5EN48: ENVIRONMENTAL IMPACT ASSESSMENT 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective:  

1. To learn the importance of environmental impact assessment in various engineering projects. 

1. To brief the various methodologies involved in environmental impact assessment. 

2. To identify the prediction tools for the assessment of different environmental impacts. 

3. To describe the concepts of environmental management system. 
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Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Evolution of EIA: 
Concepts, Methodologies, Screening, Scoping, Base line studies, Mitigation. 04 

2. Methods of Analysis of Impacts on Environment: 

Adhoc, Checklist, Matrix, Network, environmental Media quality Index 

Method, Cost Benefit Analysis 
08 

3. Public Participation: 
Concept, Public hearing procedure and guidelines, role of NGO in public 

hearing. 
06 

4. Practical Considerations: 
Economic development and environmental degradation. Practical 

consideration in impact assessment 
05 

5. Location of Industries: 
Environmental impacts of typical industries, power plants, large projects, 

present scenario of various government resolutions on selecting the location 

of industries, environmental point of view. 

06 

6. Case studies: 

Engineering Projects like Energy Generation Projects both thermal and Hydal, 

Infrastructure projects, Power Transmission, Mining etc. 

 

08 

7. EIA notification by Ministry of Environment and Forest (Govt. of India): 
Provisions in the EIA notification, Categorization of Industries for seeking 

environmental clearance from concerned authorities, procedure for 

environmental clearance, procedure for conducting EIA report, Rapid and 

Comprehensive EIA, general structure of EIA document, Environmental 

management plan, post environmental monitoring 

08 

 Total 45 

 

List of References: 

1. Larry Canter, “Environmental Impact Assessment”, McGraw Hill Pub. 

2. Handbook of EIA by John Ray and Rau Whooten. 

3. R K Jain, L. V. Urban and G.S. Stacey, “Environmental Impact Analysis - a Decision Making 

Tool”, Publishers: Van Nostrand Reinhold New York. 

4. Judith Prett, “Handbook of Environment Impact Assessment”. 

5. Abbasi and Ramesh, “Theory and Practice of Environmental Impact assessment”. 

6. Shrivastava, “Environmental Impact Assessment”. 

7. John E. Heer, Joseph Hoggerty, “Environmental Impact Assessment and Statement”. 

 

 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Environmental Engineering) Course of Studies for the students  

admitted from A.Y 2019-20 & onwards Page 39 of 57 

5EN49: COMPUTER APPLICATIONS IN ENVIRONMENTAL ENGINEERING 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective:  
To learn various software’s and its importance in Environmental Engineering. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 An Introduction to various software’s like Sanitary and Combined Sewer 

Modeling Software- Sewer GEMS, Water Distribution Analysis and Design 

Software-Water GEMS, EPANET, different air quality dispersion modelling 

tools AERMOD, application of SCADA system in Industries. Sharing 

Information with other Programs, Case Study of Live Industrial Problem 

through various applications of Softwares. 

45 

 Total 45 

 

List of References: 

1. https://www.bentley.com/en/products/product-line/hydraulics-and-hydrology-software/ 

watergems. 

2. https://www.bentley.com/en/products/product-line/hydraulics-and-hydrology-software/ 

sewergems 

3. https://www.epa.gov/water-research/epanet 

4. https://www.epa.gov/scram/air-quality-dispersion-modeling-preferred-and-recommended-

models 

5. https://www.enviroware.com/aermod/ 

 

 

 

5EN50: ENVIRONMENTAL GEOTECHNOLOGY 

CREDITS - 4 (LTP:3,1,0) 

 

Course Objective:  

1. To discuss the role of environmental geotechnology in waste management. 

2. To brief the mechanisms of the soil, water and contaminant interactions. 

3. To provide the concept of waste containment facilities. 

4. To familiarize the advanced soil characterization techniques. 

 

 

 

 

 

https://www.bentley.com/en/products/product-line/hydraulics-and-hydrology-software/sewergems
https://www.bentley.com/en/products/product-line/hydraulics-and-hydrology-software/sewergems
https://www.bentley.com/en/products/product-line/hydraulics-and-hydrology-software/watergems
https://www.bentley.com/en/products/product-line/hydraulics-and-hydrology-software/watergems
https://www.bentley.com/en/products/product-line/hydraulics-and-hydrology-software/%20watergems
https://www.bentley.com/en/products/product-line/hydraulics-and-hydrology-software/%20watergems
https://www.bentley.com/en/products/product-line/hydraulics-and-hydrology-software/%20sewergems
https://www.bentley.com/en/products/product-line/hydraulics-and-hydrology-software/%20sewergems
https://www.epa.gov/water-research/epanet
https://www.epa.gov/scram/air-quality-dispersion-modeling-preferred-and-recommended-models
https://www.epa.gov/scram/air-quality-dispersion-modeling-preferred-and-recommended-models
https://www.enviroware.com/aermod/
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Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 1 0 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Soil- Pollutant Interaction:  
Introduction to geo environmental engineering – environmental cycle – 

sources, production and classification of waste – causes of soil pollution – 

factors governing soil-pollutant interaction-Physicochemical behavior and 

modelling -failures of foundations due to pollutants. 

07 

2. Characterization, Stabilization and Disposal  
Safe disposal of waste – site selection for landfills – characterization of land 

fill sites – waste characterization –stability of landfills – current practice of 

waste disposal- passive contaminant system – Hazardous waste control and 

storage system – mechanism of stabilization - solidification of wastes – micro 

and macro encapsulation – absorption, adsorption, precipitation- 

detoxification –– organic and inorganic stabilization 

08 

3. Transport of Contaminants:  
Contaminant transport in sub surface – advection – diffusion – dispersion – 

governing equations – contaminant transformation – sorption – 

biodegradation – ion exchange – precipitation – hydrological consideration 

in land fill design – ground water pollution – bearing capacity of compacted 

fills – pollution of aquifers by mixing of liquid waste – protecting aquifers. 

 10 

4. Detection and Testing Methods  
Methodology- review of current soil testing concepts – Proposed approach 

for characterization and identification of contaminated ground soil for 

engineering purposes. 

10 

5. Remediation of Contaminated Soils: 

Rational approach to evaluate and remediate contaminated sites – monitored 

natural attenuation – existu and insitu remediation – solidification, bio – 

remediation, incineration, soil washing, electro kinetics, soil heating, 

verification, bio venting – Ground water remediation – pump and treat, air 

sparging, reactive well- application of geo synthetics in solid waste 

management – rigid or flexible liners. 

10 

 Total 45 

 

List of References: 

1. Wentz, C.A., “Hazardous Waste Management”, McGraw Hill, Singapore, 1989.  

2. Daniel, B.E., “Geotechnical practice for waste disposal”, Chapman and Hall, London, 1993.  

3. Fang, H.Y. “Introduction to environmental Geotechnology”, CRC press New York, 1997.  

4. Lagrega, M.d., Bukingham, P.L., and Evans, J.C., “Hazardous Waste Management”, McGraw 

Hill, Inc. Singapore, 1994. 
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6EN31: DISSERTATION – I 

CREDIT – 10 (LTP:0,0,10) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credit 

Assessment Scheme Total 

Marks Theory Practical 

L T P C ESE CE ESE CE  

0 0 20 10 - - 160 240 400 

 

 

 

6EN41: ENVIRONMENTAL AUDITING AND LEGISLATION 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective:  
1. To give an idea about the most relevant environmental legislations and policies. 

2. To provide an overview of the development of statutory environmental law in India. 

3. To discuss about the global environmental issues and international laws to control them. 

4. To familiarize the various environmental movements for sustainable developments. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

[A] ENVIRONMENTAL AUDIT  

1. Philosophy of Environmental Audit, Definitions, Benefits, Objectives, 

Audit Procedures : Pre-Audit Activities, Activities at site and Post audit 

activities, 

04 

2. Material Mass Balance and Water balance 04 

3. Solid waste estimation, Cost of Environmental audit & effectiveness of 

Environmental audit. 

08 

[B] LEGISLATION  

1. Introduction: 
Overview of constitution of India; Fundamentals duties and rights; State 

centre and concurrent lists of subjects. Historical legislative background of 

environmental concerns in different Acts, including IPC, Administrative 

mechanisms for environmental protection at state and central level. 

03 
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Unit 

No. 
Topics 

Teaching 

Hours 

2. Water Act, 1974: 
Familiarization with important sections and clauses of the Act; Comments 

on certain provisions, lacunae; Amendments to the Water Act 74; Water 

rules. 

Water Cess Act, 1977: 
Familiarization with important sections and clauses of the Act; 

Amendments to Cess Act 1977. 

Air Act, 1981: 
Familiarization with important sections and clauses of the Act; 

Amendments to Air Act 1981; Air rules. 

10 

3. Environmental Protection Act, 1986: 
Familiarization with important sections and clauses of the Act; 

Amendments if any; Environmental rules; Hazardous waste rules; 

06 

4. Different Notifications under EPA 1986 namely PLI Act 1991, Biomedical 

Waste Rules 1998 and others. 

10 

 Total 45 

 

List of References: 

1. Constitution of India. 

2. The Water (Prevention and Control of Pollution) Act, 1974. 

3. The Air (Prevention and Control of Pollution) Act, 1981. 

4. The Motor Vehicle Act, (Amended), 1989. 

5. The Water Cess Act, 1977. 

6. The Environmental Protection Act, 1986. 

7. Amendments and notifications published under above Acts. 

8. Environmental Law and policy in India, Armin Rozencaranz, Shyam Divan Marhta L. Noble, 

Tripathi publication. 

9. Commentary on Environmental Legislation: By Lal. 

10. Environmental Legislation: V Krishnamurti 

 

 

6EN42: WATER DISTRIBUTION AND WASTEWATER COLLECTION SYSTEM 

DESIGN 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective:  

1. To learn the water transmission mains. 

2. To study the various components of water distribution system. 

3. To design Sewer networks and Storm water drains. 

4. To utilize Computer applications in the design of water distribution and sewer networks 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Water Requirements: 
Sources of water -Surface &Sub Surface, Drinking water Criteria and 

Standards, Water demand – Domestic, Industrial, Commercial Forecasting 

of population, and Design periods of water supply units. 

05 

2. Intake structure & reservoirs: 
Intake for various sources – their design, reservoir capacity, pumps- water 

and waste water pumping & design, water pipe lines types, material and pipe 

joints, valve. 

04 

3. Water treatment: 
Water treatments plant flow diagram, function of each units in brief, Detailed 

construction and working - of flash mixer, coagulator, sedimentation tank, 

rapid sand filter, Disinfection of water for Drinking. Water Softening, Ion 

exchange process. 

06 

4. Water supply and distributions: 
Distribution system, configuration, design of distribution system, 

determination of storage tank capacity. 

Storm water: 
Estimation of rainfall methods, runoff, planning for storm water collection 

and disposal. 

12 

5. Wastewater collection: 
Domestic wastewater generation and flow fluctuation, collecting sewers, 

sewer materials and appurtenances, Laying of sewers. 

06 

6. Wastewater treatment: 

Wastewater treatment plant layout and function of each unit in brief, concept 

of BOD, COD and sludge. Construction and Working of Screen and grit 

chamber PST, ASU, TF, SST, Sludge Digester, and Sludge Drying Beds. 

08 

7. Wastewater disposal and reuse: 
Wastewater effluent standards and disposal, Reuse of waste water. 

04 

 Total 45 

 

List of References: 

1. Clerk, Viessman & Hammer, “Water Supply and Pollution Control”, Harper International 

Publication. 

2. Peavey, Rowe, Tchobanoglous, “Environmental Engineering”, McGraw Hill Publication. 

3. Metcalf and Eddy, “Wastewater Engineering – Treatment Disposal & Reuse”. 

4. V.T. Chow, D.R. Maidment, L.W. Mays, “Applied Hydrology”, Tata McGraw Hill Education, 

New Delhi. 

5. Manual on Water Supply and Treatment, CPHEEO, Ministry of Urban Development, New 

Delhi, 1999. 

6. Manual on Sewerage and Sewage treatment, CPHEEO, Ministry of Urban Development, New 

Delhi. 

7. Mackanzie L. Davis, “Water and Waste water Engineering: Design, Principles and Practice”,  

McGraw Hill Education, New York, 2010 8.  

8. B C Punmia,A K Jain, “Water Supply Engineering”, Laxmi Publications Pvt. Ltd Storm 

Drainage System –Drainage Manual 
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6CM81: STRATEGIC MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective: 
1. To identify the relevant government environment: laws, policies, regulations etc. with respect 

to a given industry/firm.  

2. To analyze the relevant government environment for corporate planning and policy decisions. 

3. To recognize the impact and changes in the regulatory and other profiles of the government 

environment over different stages of corporate growth. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Strategy and Process 

Conceptual framework for Strategic Management, The Concept of Strategy 

and the Strategy Formation Process, Stakeholders in business, Vision, 

Mission and Purpose, Business definition, Objectives and Goals, Corporate 

Governance and Social responsibility, Case study. 

06 

2 Competitive Advantage 

External Environment, Porter's Five Forces Model, Strategic Groups 

Competitive Changes during Industry Evolution, Globalization and Industry 

Structure, National Context and Competitive advantage Resources, 

Capabilities and competencies, Core competencies, Low cost and 

differentiation Generic Building Blocks of Competitive Advantage, 

Distinctive Competencies, Resources and Capabilities durability of 

competitive Advantage, Avoiding failures and sustaining competitive 

advantage, Case study. 

12 

3 Strategies 

The generic strategic alternatives, Stability, Expansion, Retrenchment and 

Combination strategies, Business level strategy, Strategy in the Global 

Environment, Corporate Strategy, Vertical Integration, Diversification and 

Strategic Alliances, Building and Restructuring the corporation, Strategic 

analysis and choice, Environmental Threat and Opportunity Profile (ETOP), 

Organizational Capability Profile, Strategic Advantage Profile, Corporate 

Portfolio Analysis, SWOT Analysis, GAP Analysis, Mc Kinsey's 7s 

Framework, GE 9 Cell Model, Distinctive competitiveness, Selection of 

matrix, Balance Score Card, Case study. 

12 

4 Strategy Implementation and Evaluation 

The implementation process, Resource allocation, Designing organizational 

structure, Designing Strategic Control Systems, Matching structure and 

control to strategy, Implementing Strategic change, Politics, Power and 

Conflict, Techniques of strategic evaluation and control, Case study. 

12 
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Unit 

No. 
Topics 

Teaching 

Hours 

5 Other Strategic Issues 

Managing Technology and Innovation, Strategic issues for Non Profit 

organizations, New Business Models and strategies for Internet Economy, 

Case study 

03 

 Total  45 

 

List of References: 

1. William F Glueck & L. R. Jauch, “Business policy & strategy”, McGraw Hill.  

2. Steiner G. & J. Miner, “Management policy & strategy”, Macmillan New York. 

3. Dasgupta A. & Sen Guha, “Government and Business in India”, Allied publishers, Calcutta. 

4. Mles R. & C Snow, “Organization Strategy structure & processes”, McGraw Hill 

5. Hofer C. & D. Vencil, “Strategic planning systems”, Englewood cliffs. 

6. Neil Ritson, “Strategic Management”, Ventus Publishing 

7. G. Sudarsana Reddy, K. Aswathappa, “Strategic Management concepts & cases”, Himalaya 

publishing house 

8. Srinivasan, “Strategic Management: The Indian Context”, 3rd Ed, PHI Learning Pvt. Ltd. 

9. Thomas L. Wheelen, J.David Hunger and Krish Rangarajan, “Concept in Strategic 

Management and Business Policy”, 9th Edition, Pearson education, 2009. 

10. Fred. R. David, “Strategic Management, Concept and cases”, 12th Edition. PHI, 2008. 

11. Charles W. L. Hill & Gareth R. Jones, ‘Strategic Management Theory: An Integrated 

approach”, Biztantra, 2008 

12. Saloner and Shepard, Podolny, “Strategic Management”, John Wiley, 2013.  

13. Arnoldo C.Hax and Nicholas S. Majluf, “The Strategy Concept and Process- A Pragmatic 

Approach”, Second Edition, Pearson Education, 2005. 

14. Upendra Kachru, “Strategic Management concepts & cases”, Excel Books, 2006 

15. Azhar Kazmi, “Strategic Management & Business Policy”, Tata McGraw Hill 

16. David Langford, Steven Male, “Strategic Management in Construction”, 2nd Edition, John-

Wiley and Sons, 2008. 

17. Richard Fellows, “Construction Management in Practice”, 2nd Edition, Blackwell Science, 

2001.  

 

 

6CM82: DISASTER MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective: 

To impart knowledge to prepare damage assessment of natural and manmade disasters. To work 

out financing relief expenditures and distribution program. To prepare emergency management 

program. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Environmental Engineering) Course of Studies for the students  

admitted from A.Y 2019-20 & onwards Page 46 of 57 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Objectives 
Overview of Disaster Management - Distinguishing between an emergency 

and a disaster situation. Disaster Management Cycle - Phase I: Mitigation, 

and strategies; hazard identification and vulnerability analysis. Disaster 

Mitigation and Infrastructure, impact of disasters on development 

programmes, vulnerabilities caused by development, developing a draft 

country-level disaster and development policy. 

06 

2 Phases 

Disaster Management Cycle - Phase II: Preparedness, Disaster Risk 

Reduction (DRR), Emergency Operation Plan (EOP), Mainstreaming Child 

Protection and Gender in Emergency Planning, Assessment, Disaster 

Management Cycle - Phases III and IV: Response and recovery, Response 

aims, Response Activities, Modern and traditional responses to disasters, 

Disaster Recovery, and Plan , Disasters as opportunities for development 

initiatives. 

12 

3 Disaster Community 

Community-based Initiatives in Disaster management, need for 

Community-Based Approach, categories of involved organizations: 

Government, Non-government organizations (NGOs), Regional And 

International Organizations, Panchayaths, Community Workers, National 

and Local Disaster Managers, Policy Makers, Grass-Roots Workers, 

Methods of Dissemination of Information, Community-Based Action Plan, 

Advantages/Disadvantages of the Community-Based Approach. 

09 

4 Disaster Planning 

Disaster Response Personnel and duties, Community Mitigation Goals, 

Pre-Disaster Mitigation Plan, Personnel Training, Volunteer Assistance, 

School-based Programmes, Hazardous Materials, Ways of storing and 

safely handling hazardous materials, Coping with Exposure to Hazardous 

Materials. 

09 

5 Applications of science and technology for disaster management. 

Geo informatics in Disaster Management.: RS, GIS, GPS 

Disaster safe design and construction. Structural and non-structural 

mitigation of disasters. S&I Institutions for Disaster Management in India. 

09 

 Total 45 

 

List of References: 
1. Ayaz, “Disaster Management: Through the New Millennium”, Anmol Publications. (2009) 

2. Dave, P. K., “Emergency Medical Services and Disaster Management: A Holistic Approach”, 

New Delhi: Jaypee Brothers Medical Publishers (P) Ltd., 2009 

3. Narayan, B., “Disaster Management”, New Delhi: A.P.H. Publishing Corporation, 2009 

4. Kumar, N., “Disaster Management”, New Delhi: Alfa Publications. ,2009 

5. Ghosh, G. K., “Disaster Management”, New Delhi: A.P.H Publishing Corporation., 2008 

6. Goel, S. L., “Disaster Management”, New Delhi: Deep & Deep Publication Pvt. Ltd., 2008 

7. Singh, R. B., “Disaster Management”, New Delhi: Rawat Publications., 2008. 

8.   Seetharaman, “Construction Engineering and Management”, Umesh Publications 

9.   CE&CR's Journals 

10. NICMAR Publications 
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6EE81: RENEWABLE ENERGY SYSTEM 

CREDITS - 3 (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Renewable Sources of Energy, Grid-Supplied Electricity, Distributed 

Generation-Renewable. Various non-conventional energy resources; 

Introduction, availability, classification, relative merits and demerits. 

4 

2 Solar Energy: 

Photo voltaic power generation, spectral distribution of energy in solar 

radiation, solar cell Configurations, voltage developed by solar cell, photo 

current and load current, practical solar cell performance, commercial  photo  

voltaic  systems,  test  specifications  for  PV systems. 

10 

3 Wind Energy Conversion: 

Wind power and its sources, site selection criterion, momentum theory, 

classification of rotors, wind characteristics, performance and limitations 

of energy conversion systems. Power from wind, properties of air and wind, 

types of wind Turbines, operating characteristics. 

6 

4 Geo Thermal Energy: 

Resources of geothermal energy, thermodynamics of geothermal energy 

conversion-electrical conversion, non-electrical conversion, environmental 

constraints. 

8 

5 Wave and Tidal Energy: 

Properties of waves and power content, vertex motion of Waves, device 

applications. Types of ocean thermal energy conversion systems 

Application of OTEC systems examples. Tides and tidal power stations, 

modes of operation, tidal project examples, turbines and generators for tidal 

power generation. 

6 

6 Future Energy Sources: 

Fuel Cell, MHD power generation, Nuclear fusion and fission energy, 

Hydrogen Energy etc. 

6 

 Total 40 

List of References: 

1. S.P. Sukhatme, “Solar Energy - Principles of thermal collection and storage”, TMH, 2008. 

2. Thomas Ackermann, “Wind Power in Power System”, John Willey &Sons, 2005. 

3. Felix A. Farret, M. Godoy Simoes, “Integration of Alternative Sources of Energy”, John Wiley 

& Sons, 2006. 

4. Remus Teodorescu, Marco Liserre and Pedro Rodríguez, “Grid Converters for Photovoltaic 

and Wind Power Systems”, John Wiley & Sons, 2011. 

5. G. D. Rai, “Non-Conventional Energy Sources”, Khanna Publishers.  



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Environmental Engineering) Course of Studies for the students  

admitted from A.Y 2019-20 & onwards Page 48 of 57 

6IF81: INFRASTRUCTURE TECHNOLOGY & MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Infrastructure: 

Definitions of infrastructure, Governing Features, Historical overview of 

Infrastructure development in India, Infrastructure Organizations & Systems, 

Challenges of managing Infrastructures.  

06 

2 Infrastructure Planning: 

Typical infrastructure planning steps, Planning and appraisal of major 

infrastructure projects, Screening of project ideas, Life cycle analysis, Multi-

criteria analysis for comparison of infrastructure alternatives, Procurement 

strategies, Scheduling and management of planning activities, Infrastructure 

Project Budgeting and Funding, Regulatory Framework, Sources of Funding, 

Maintenance, Rehabilitation and Reconstruction strategies.  

10 

3 Project Management: 

Introduction to project management processes - Initiating, Planning, Executing, 

Controlling, and Closing processes; Project Integration Management - Project 

plan development, Project plan execution, and Overall change control; Project 

Scope Management - Initiation, Scope planning, Scope definition, Scope 

verification, and Scope change control. 

10 

4 Economic Analysis: 

Concepts and Applications, Principles of methodologies for economic analysis 

of public works, Social welfare function, indifference curves and tradeoffs, 

Demand curves and price elasticities; Benefit-cost ratio and internal rate of 

return; Shadow pricing; Accounting for risk and uncertainty; Financial 

Evaluation - Time value of money, Investment criteria, Project cash flows – 

elements and basic principles of estimation, Financial estimates and 

projections, Cost of capital, Rate of return; Project risk analysis; Political and 

social perspectives of infrastructure planning. 

10 

5 Case studies 06 

 Total  42 

 

List of References: 
1. Goodman and M. Hastak, “Infrastructure planning handbook: Planning, engineering, and 

economics”, McGraw-Hill, New York, 2006.  

2. J. Parkin and D. Sharma,”Infrastructure planning”, Thomas Telford, London, 1999.  

3. P. Chandra, “Projects: Planning, analysis, selection, financing, implementation, and 
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review”, Tata McGraw-Hill, New Delhi, 2009.  

4. J. D. Finnerty,”Project financing - Asset-based financial engineering”, John Wiley & 

Sons, New York, 1996.  

5. L. Squire and H. G.van der Tak, “Economic analysis of projects”, John Hopkins University 

Press, London, 1975.  

6. T. J. Webster, “Managerial economics: Theory and practices”, Elsevier, New Delhi, 2003. 

 

 

6MD81: ROBUST DESIGN 

CREDITS - 3 (LTP: 3, 0, 0) 

 

Course Objective:  

To expose the use of Robust Design to harness maximum information from experiments, empirical 

model fitting and optimization of fitted models 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

100 3 0 0 3 60 40 0  0 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: What is robust design? How a designed experiment works. 

Basic components, Terminology, etc., History and Background, Over-the-

wall design, measurement Of quality, stages in experimental design, P-

Diagram, Review of statistics, Statistical analysis of a designed experiment, 

ANOVA, Modeling, predictions, signs of trouble. 

10 

2 Basic components of a Robust Design experiment: Array Design for 2-

level factors:- Basic concepts. Array design, equivalence of arrays, and 

comparison with one-at-a-time approach; Interactions. Definition and 

meaning, confounding, resolution, strategies for mitigation and control; 

Design trade-offs and strategies. Experimental triangle, array design 

strategies, randomization. Selection of the characteristic response:- Good 

experimental practice; Linked to long-term improvement; Ease of 

optimization and implementation; Taguchi’s S/N ratios; Process capability 

(Six Sigma). Inclusion of real-world variability:- Identification and selection 

of noise conditions; Strategies; Tolerance design 

16 

3 Additional techniques and concepts: Three-level and modified array 

designs- Standard three-level designs; Design strategies for three-levels; 

Modification of standard (2 and 3-level) designs. Additional analysis 

techniques- Pooling of unused columns; Pooling of smallest effects; 

Replication; Normal probability plots. Response Surface Methodology 

16 

 Total  42 

 

List of References: 

1. Douglas Montgomery, “Design and Analysis of Experiments”, John Wiley and Sons pub., 1997  
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2. DeVor, Chang and Sutherland, “Statistical Quality Design and Control”, Prentice Hall pub., 

1992  

3. Wu and Hamada, “Experiments, Planning, Analysis, and Parameter Design Optimization”, 

John Wiley and Sons pub., 2000  

4. Funkenbusch, “Practical Guide to Designed Experiments: A unified, modular, approach”, 

Marcel Dekker pub., 2005  

5. Fowlkes and Creveling, “Engineering Methods for Robust Product Design”, AddisonWesley 

pub., 1995  

6. Phadke, “Quality Engineering using Robust Design”, Prentice Hall pub., 1989 7. Genichi 

Taguchi, “Introduction to Quality Engineering”, American Supplier Institute pub., 1988. 

 

Course Outcomes (COs):  

3. Explain basic terminologies used in Robust Design 

4. Use 2-level designs to  conduct experiments for model fitting 

5. Use 3-lecel designs to conduct experiments for modelling and optimization 

 

 

 

6MD82: OPTIMIZATION TECHNIQUES 

CREDITS - 3 (LTP: 3, 0, 0) 

 

Course Objective:  

To apply appropriate optimization technique to solve non-linear engineering problems. 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 0 0 

 

Course Contents: 

Unit 

No 
Topic 

Teaching 

Hours 

1 Introduction to Optimization: 

Mathematical formulation, Classification of optimization problems, Engineering 

applications of optimization 

02 

2 Classical Optimization Techniques: 

Single variable optimization, Multivariable unconstrained optimization, 

Multivariable optimization with equality constraints: Direct substitution, method 

of Lagrange multipliers, method of constrained variation. 

Multivariable optimization with inequality constraints: Kuhn-Tucker conditions. 

08 

3 Single Variable Optimization: 

Unimodal function, Elimination Methods: unrestricted search, exhaustive 

search. Dichotomous search, Interval halving method, Fibonacci method, 

Golden section method. 

Interpolation Methods: Quadratic and cubic interpolation methods. 

Direct Root methods: Newton method, Quasi-Newton method, Secant method. 

06 
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Unit 

No 
Topic 

Teaching 

Hours 

4 Multivariable unconstrained optimization: 

Direct search methods: Random search methods, Grid search method, Univariate 

method, Hooke and Jeeves method, Powell’s method. 

Indirect search methods: Steepest descent method, Conjugate gradient method, 

Newton’s method. 

08 

5 Multivariable optimization with equality constraints: 

Random search methods, Sequential linear programming, Sequential quadratic 

programming. 

Basic approach of penalty function methods, Interior and exterior penalty 

function methods. 

08 

6 Geometric Programming: 

Introduction, polynomials, Unconstrained Geometric Programming Problem: 

Arithmetic–Geometric inequality, Primal–Dual relationship and Sufficiency 

conditions. 

Constrained Geometric Programming problem Applications of Geometric 

Programming. 

06 

7 Modern Methods of Optimization: 

Genetic algorithms, simulated annealing, fuzzy optimization, neural-network-

based methods, Particle Swarm Optimization. 

04 

 Total  42 

 

List of References: 

1. Rao S. S., “Engineering Optimization: Theory and Practice”, 3rd edition, New Age 

International (P) Ltd Publishers. 

2. Jasbir S. Arora, “Introduction to Optimum Design”, McGraw Hill. 

3. Ravindran A., Ragsdell K. M. and Reklaitis G. V., “Engineering Optimization: Methods and 

Applications”, 2nd edition, Wiley India. 

4. Belegundu A. D., Chandrupatla T. R., “Optimization Concepts and Applications in 

Engineering”, 2nd edition, Cambridge University Press. 

5. Kalyanmoy Deb, “Optimization for Engineering Design: Algorithms and Examples”, Prentice 

Hall. 

 

Course Outcomes (COs):  

At the end of this course students will be able to …  

1. Formulate an engineering problem. 

2. Compute the optimum solution of continuous and differential function. 

3. Use appropriate numerical method of optimization for single variable engineering problem. 

4. Apply optimization techniques to solve multivariable unconstrained problem. 

5. Apply optimization techniques to solve multivariable constrained problem. 

6. Apply geometric programming method to solve polynomial function problem. 

7. Outline the modern methods of optimization. 

 

 

 

 



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)  

(An Autonomous Institution affiliated to Gujarat Technological University) 

 

Academic Regulations & M.Tech. (Environmental Engineering) Course of Studies for the students  

admitted from A.Y 2019-20 & onwards Page 52 of 57 

6MD83: RELIABILITY ENGINEERING AND QUALITY CONTROL 

CREDITS - 3 (LTP: 3, 0, 0) 

 

Course Objective:  

 To apply quality assurance, DOE and reliability tools in various industrial applications. 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 0 0 

 

Course Contents: 

Unit 

No 
Topic 

Teaching 

Hours 

1 Total Quality Management: 

Concepts of Quality Engineering, TQM- Tools and Techniques;- Quality 

Function Deployment (QFD), Failure Mode and Effect analysis (FMEA), Six 

sigma control, Poka-Yoke, 7QC Tools, 7 New Quality Improvement Tools. 

07 

2 Quality Assurance and Acceptance Control: 

Quality Assurance, Acceptance Sampling;- Lot by lot sampling, probability of 

acceptance in single, double, multiple sampling techniques. OC curves – 

producer’s Risk and consumer’s Risk. AQL, LTPD, AOQL concepts-standard 

sampling plans for AQL and LTPD- uses of standard sampling plans. 

08 

3 Experimental Design: 

Basis statistics, hypotheses test, F test, Chi-square test ,one factor at a time, 

orthogonal design, point and interval estimates, Two factors, Full factorials, 

Fraction Factorials, Taguchi,s quality Engineering-loss function, orthogonal 

Arrays, Signal to Noise ratio(S/N). 

08 

4 Probability Theory: 

Fundamental laws of probability, Conditional probability and multiplication 

rules, Random variables; Probability distribution; Discrete and continuous 

distribution. 

02 

5 Reliability Concepts: 
Reliability engineering fundamentals; Failure data analysis; Failure rate; 

mortality curve; Concept of burn in period; Useful life and wear out phase of a 

system; Mean time to failure (MTTF); Mean time between failure, (MTBF) and 

mean time to repair (MTTR); Reliability in terms of Hazard rate and failure 

density, maintainability, availability, Hazard models-constant, linearly 

increasing and weibull models. Bath-tub Curve. 

05 

6 System Reliability and Fault tree analysis: 

System reliability-series, parallel and mixed configuration, application to 

specific Hazard models, methods of solving complex systems, Markov model. 

Fault tree Analysis- fault tree construction and calculation of reliability, truth 

table, De Morgans theorem and application to reliability analysis. 

09 
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Unit 

No 
Topic 

Teaching 

Hours 

7 Risk Assessment: 

Definition and measurement of risk - risk analysis techniques - risk reduction 

resources - industrial safety and risk assessment. 

03 

 Total  42 

 

List of References: 

1.  Grant E L, Statistical Quality Control“, McGraw-Hill. 

2.  Shrinath L S, Reliability Engineering” Affiliated East west press. 

3.  Besterfield D H, Quality Control, Prentice Hall. 

4.  I. R. Miller, J. E. Freund and R. Johnson, “Probability and Statistics for Engineers”, Prentice 

Hall. 

5.  Connor P.D.T.O. Practical Reliability Engineering”, John Wiley. 

6.  Naikan V N A Reliability Engineering and Life Testing”, PHI Learning Private Limited. 

 

Course Outcomes (COs):   
At the end of this course students will be able to  

1. Identify the quality issues of a product/process. 

2. Evaluate the acceptability of product/service/process. 

3. Apply DOE for a given application 

4. Analyze field failure data for reliability 

5. Determine system reliability from reliability of subsystems and elements. 

6. Outline risk assessment techniques. 

 

 

 

6SE81: DISASTER MANAGEMENT AND MITIGATION 

CREDITS – 3 (LTP:3,0,0) 

 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Natural & Man-made Disasters : Understanding Disasters, 

Geological and Mountain Area Disasters, Wind and Water Related Natural 

Disaster, Man Made Disasters 

04 

2 Introduction  to  disaster  Preparedness,  Concept  &  Nature,  Plan,  Disaster 

Preparedness For People and Infrastructure, Community based Disaster 

Preparedness Plan 

04 
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Unit 

No. 
Topics 

Teaching 

Hours 
3 Technologies for Disaster Management Role of IT in Disaster Preparedness, 

Remote Sensing, GIS and GPS, Use and Application of  Emerging 

Technologies,  Application  of  Modern  Technologies  for  the  Emergency 

communication, Application and use of ICST for different disasters. 

08 

4 Rehabilitation, Reconstruction And Recovery:  Introduction and basic 

concept 

08 

5 Disaster  Response  And  Management:  Introduction  to  Response  Essential 

Components, Stakeholders Co-ordination in Disaster Response, Human 

Behaviour and Response Management and Relief Measures 

06 

6 Risk Assessment And Vulnerability Analysis: Introduction and basic 

concept 

06 

7 Disaster Mitigation : meaning and concept, Disaster Mitigation Strategies, 

Emerging Trends in Disaster Mitigation, Mitigation management, Role of 

Team and Coordination 

06 

 Total 42 

 

List of References: 
1. Bryant Edwards (2005): Natural Hazards, Cambridge University Press, U.K.  

2. Carter, W. Nick, 1991: Disaster Management, Asian Development Bank, Manila.  

3. Sahni, Pardeep et.al. (eds.) 2002, Disaster Mitigation Experiences and Reflections, Prentice 

Hall of India, New Delhi.  

4. Bryant Edwards (2005): Natural Hazards, Cambridge University Press,U.K.  

5. Roy, P.S. (2000): Space Technology for Disaster management: A Remote Sensing & GIS 

Perspective, Indian Institute of Remote Sensing (NRSA) Dehradun.  

6. Sharma, R.K. & Sharma, G. (2005) (ed) Natural Disaster, APH Publishing Corporation, New 

Delhi.  

7. Kasperson, J.X., R.E. Kasperson, and B.L. Turner III (Eds.), 1995, Regions at Risk: 

Comparisons of Threatened Environments, United Nations University Press, Tokyo  

8. Singh Satendra (2003): Disaster Management in the Hills, Concept Publishing Company, New 

Delhi.  

9. Taori, K (2005) Disaster Management through Panchayati Raj, Concept Publishing Company, 

New Delhi.  

 

 

6TE81: ROAD SAFETY AND ENVIRONMENTAL IMPACT ASSESSMENT 

CREDITS – 3 (LTP:3,0,0) 

 

Course Objectives: 

1. To learn the importance of road safety. 

2. To study the process of the road safety audit. 

3. To identify the safety-related critical issues during the development and construction stage of 

a highway project. 

4. To apply the analytical and technical skill for the provision of remedial measures. 

5. To study the environmental impact assessment of highway projects 
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Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction 

Introduction to road safety engineering, role of road safety policy, road safety 

plans, causative factors in accidents, biomechanics of accidents and 

crashworthiness (frequency and nature of injuries, biomechanics of impact, 

injury severity scaling, vehicle crashworthiness) 

08 

2 Collision Analysis and Remedial Measures 

Collision analysis and effective road safety engineering, education and 

enforcement measures for accident reduction 

08 

3 Cost Analysis of RS 

Estimating accident savings and economic benefits of it. Procedures in road 

safety audit, design standards, audit tasks, stages of road safety audit, key 

legal aspects 

08 

4 Road Design Issues 

Road Design Issues in RSA’s. Structuring RSA report 

09 

5 Environmental Impact Assessment (EIA) 

Environmental statement & target areas fixation, scoping, objectives, Air 

pollutants transport models, noise propagation models, methods for carrying 

out EIA starting from feasibility studies; case studies of EIA with special 

emphasis on developmental projects like highways, Preparation of 

environmental management plan (EMP) Procedure for obtaining 

environmental clearance, sitting guidelines for Transportation projects. 

Public participation in carrying out EIA and EMP. Environmental Auditing 

including resources auditing, procedure, case studies. 

12 

 Total 45 

 

List of References: 

1. Babkov V.F., “Road conditions and Traffic Safety”, MIR publications, - 1975.  

2. K.W. Ogden, “Safer Roads – A Guide to Road Safety Engg.” Averbury Technical, Ashgate 

Publishing Ltd., Aldershot, England, 1996.  

3. Kadiyali, L.R., “Traffic Engineering and Transport Planning”, Khanna Publications. New 

Delhi, 2009.  

4. K.W. Ogden, “Safer Roads – A Guide to Road Safety Engg.”Averbury Technical, Ashgate 

Publishing Ltd., Aldershot, England, 1996.  

5. Latest Editions of Relevant Indian Roads Congress (IRC) Publications for “Design of Roads 

and Road Safety”.  

6. Khanna and Justo, “Text book of Highway Engineering”, Nemchand Brothers, Roorkee, 2001.  

7. Little A.D., “The state of art of Traffic Safety”, Paraeger Publishers, New York, 1970  
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8. Robert F.Baker, "The Highway Risk Problem – Policy Issues in Highway Safety", John Wiley 

and Sons.  

9. Evans S.K., “Traffic Engineering Handbook”, Institute of Traffic Engineers, USA  

10. Canter L.W., “Environmental Impact Assessment”, McGraw-Hill, 1997  

11. Betty Bowers Marriott, “Environmental Impact Assessment: A Practical Guide”, McGraw-

Hill Professional, 1997. 

 

 

6TE82: TRANSPORTATION SYSTEM ANALYSIS 

CREDITS – 3 (LTP:3,0,0) 

 

Course Objectives: 

1. To study essential concepts of transportation system. 

2. To study various technical terms used in transportation. 

3. To know about the data collection and application of models. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Transportation and Society-Factors in Transportation Development 
Functions, Problems & factors in Transportation Planning, Development of 

Transportation Systems in India, Growth of Transport, Trends in Traffic, 

Imbalances in Transport System, New Evidences on Traffic Flow, Optimum 

Inter Model Mix, Study on National Transport Policy. 

09 

2 Transport Technology 
System Classification and their Variation; Study of Conventional Systems of 

slow & fast modes, Automatic Rapid Transit; Dual Modes, Demand Buses 

and Variation in other Slow-Moving Vehicle Technologies; Unconventional 

Systems such as Automatic Cabin Systems, PRT Networks. Individual 

Vehicle Motion; Resistance of Air, Water and Ground Modes; Propulsion 

Forces, Basic Performance Relationships; Acceleration and Velocity 

Profiles. 

14 

3 Levels of Service 
Factors in Operation, Levels of Service and Performance Criteria, Quality of 

Service: Capacity and Levels of Service of different Transportation Systems; 

Safety and Dependability, Flexibility, Speed, Acceleration, Deceleration, 

Comfort and Environmental Effects of the different Transportation System 

on the Performance Criteria. 

14 
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Unit 

No. 
Topics 

Teaching 

Hours 

4 Operational Controls of Air, Water, Railway and Highway 

Transportation Systems 

Functions of Control & Communications, Dispatching Policies, Interval 

Control, Signals and Traffic Control Devices, Navigational Aids of the 

different Transportation Systems. Air Traffic Control; Navigational Control. 

Automatic Signalling Systems of Railway and Highway Movements are 

proposed to be covered in this. 

08 

 Total 45 

 

List of References: 
1. Willam, Hay, “Introduction to Transportation Engineering”, John Wiley, New York.  

2. Edward K. Morlock, “Introduction to Transportation Engineering & Planning”, International 

Student Edition, Mc-Graw Hill Book Company, New York.  

 

 

6EN32: DISSERTATION - II 

CREDIT – 16 (LTP:0,0,16) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credit 

Assessment Scheme 

Total 

Marks 
Theory Practical 

L T P C ESE CE ESE CE 

0 0 32 16 - - 240 360 600 
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