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I. PREAMBLE

The University Grants comrnission (uGC) has initiated several measures to bring equity,

efliciency and excellence in the Higher Education system of the country. The important

measures taken to enhance academic standards and quality in higher education include

innovation and improvements in cuniculum, teachingJeaming (online & offline) process,

examination and evaluation systems, besides govemance and other matters.

The UGC has formulated various regulations and guidelines from time to time to improve

the higher education system and maintain minimum standards and quality across the Higher

Educational Institutions (HEIs) in India. The academic reforms recommended by the UGC

in the recent past have led to overall improvement in the higher education system.

Department of Environmental science, Faculty of Science, Shree Guru Gobind singh
Tricentenary university, Gurugram with the aim to enhance academic standards in quality

ofhigher education has adopted the UGC guidelines in its postgraduate (pG) program (M.

Sc. Environmental Science).

The grading system is considered to be better than the conventional marks system and in
order to facilitate student mobility across institutions within India and across countries the

community grade point average (GGPA) has been introduced in this pG program. The

guidelines are as follows:

CHOICE BASED CREDIT SYSTEM (CBCS):

The GBCS provides an opportunity for the students to choose courses from the prescribed

pool of courses comprising core, elective, skill and abitity enhancement courses. The

courses can be evaluated by a uniform grading system in the higher education system. This

will benefit the students to move across institutions within India to begin with and across

countries. The uniform grading system will also enable potential employers in assessing

the performance of the candidates. In order to bring uniformity in the evaluation system
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and computation of the cumulative Grade point Average (cGpA) based on student,s

performance in examinations, the uGC has formulated the guidelines to be followed.

Outline of Choice Based Credit System:

a. core Course: A course, which should compulsorily be studied by a candidate as a core

requirement is termed as a Core course.

b. Elective course: Generally, a course which can be chosen from a pool ofcourses and

which may be very specific or specialized or advanced or supportive to the discipline/

subject of study or which provides an extended scope or which enables an exposure to

some otler discipline/subject/domain or nurtures the candidate's proficiency/skill is

called an Elective Course.

i. Discipline specific Elective (DSE) coune: Elective courses may be offered by the

main discipline/subject of study is refened to as Discipline specific Elective. The

University/Institute may also offer discipline related Elective courses of
interdisciplinary nature (to be offered by main discipline/subject of study).

ii. Dissertation/Project: An elective course designed to acquire speciavadvanced

knowledge, such as supplement study/support study to a project work, and a
candidate studies such a course on his own with an advisory support by a

teacher/faculty member is called dissertation/project.

c' skill Enhancement course: The course based upon the content that leads to
Knowledge enhancement.

d. Ability Enhancement compulsory course: The course based upon the content that

leads to the development ofa professional of ability.

e. open Elective course: The course based upon the content trat enhances

interdisciplinary knowledge

2. Program Educational Objectives (PEOs):

i. To create and disseminate findamental knowledge of environmental science.

ii. To sensitize students towards environmental concerns, issues and related mitigation

strategies.

iii. To provide practical training on analytical instruments and techniques to monitor, assess

and analyze environmental problems.
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iv' To educate students to apply their knowredge for efficient decision-making, finding
solutions to problems, resource management a..d ensuring sustainabre development
related to environmental aspects.

v To prepare students for successful career in the field of environmental research, industries,
consultancy and NGOs etc.

3. Program Outcomes (pOs):

At completion of the program the student will be able to:

PO 1. Disciplinary knowledge:

Understand environmental contemporary problems, legisrations and standards at social and
corporate level.

PO 2. Critical thinking and scientific reasoning:

critically investigate and evaluate comprex issues, concepts and theories related to
environmental concems and conceptualize the reasons behind them.

PO 3, Problem Solving:

Apply principles of environmental science, to provide scientifically sound and socially
acceptable solutions for day{o-day environmental problems.

PO 4. Research related skills:

Plan, conduct and manage basic research projects, based on environmental issues while using
their scientific skills in sample collection, analysis and data interpretation.

PO 5. Social interaction and effective citizenship:

Bridge the gap between science and society in achieving ecosystem restoration, conservation
and management including well-being ofthe society and nation.

PO 6. Effective communication:

Able to communicate scientific findings and final outcomes in oral and written form to
specialist and non-specialist audiences.
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PO 7. Multicultural competency and leadership readiness:

Work effectively either independently or in a group or as team leader in different multicultural
habitats for wellbeing of the nature

PO 8. Environmental sustainability:

Apply his / her the knowledge to conserve natural resources and minimize environmentar
degradation to achieve environmental sustainabilitv.

PO 9, Ethics:

Participate and contribute ethically in different roles at society level as an environmentallv
responsible citizen.

PO 10. Self-directed and lifelong learning:

Leam and engage themselves in various community services designed to aware the society
about current environmental problems and future preservation.

4. Definitions

11.

cour"se means a unit ofteaching / individual subject comprising ofLectures, Tutoriars
and / or Lab that typically lasts one academic term (semester / year) led by one or more
instructors (teachers or professors), and has a fixed roster ofstudents. Each course shall
have an individual course code e.g. Ecology (theory) and Ecology Lab-I (Lab) to be
given separate course codes.

credit means a unit by which course work is measured. one hour of lecture / tutorial
is equal to one credit and one hour of lab / workshop / project etc. is equal to halfcredit.
Program means any combination of courses and,/or requirements leading to a degree,

diploma or certificate e.g. M.Sc. (Environmental Science).

Program Structure means listing of various courses of a program and the credits

associated with them as L-T-p structure which indicates the number of lecture

hours/week, number of tutorial hours/week and number of practical hours/week to be

devoted for each course e.g. organic Spectroscopy (3-0-2). This means that lhis course

shall have 3 hours oflecture per week and 4 hours ofpractical work per week.

ln.

lv.

hP \il
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v' scheme of study means the Academic Term wise Iisting of alr the courses along with
distribution of their formative and summative assessment criteria, which w r be
normally offered during the entire program.

vi. semester Grade point Average (sGpA) means the ratio of sum of the product of the
number ofcredits with the numerical grade scored by a student in all the courses taken
by a student in a particular Semester and the sum of the number of credits of all the
Courses undergone by a student, i.e. SGpA(Si) =l (Ci x GD /|Ci.

vii. cumulative Grade point Average (cGpA) means the ratio of sum of the product of
the number of credits with the numericar grade scored by a student in a[ the courses
taken by a student in all semesters and the sum of the number of credits of alr the
Courses undergone by a student i.e, CGpA =l(Ci x Si) / fCi.

viii' open Elective course means a course offered by a Department / Faculty other than
the parent DeparEnent / Faculty.

5. Duration and Nomenclature of the program:

The duration of M.sc. Environmental Science program shall be of two academic years
consisting of four (04) semesters (16 weeks per semester) under choice Based Credit
System (GBCS). On successful completion of all the four semesters, the student will be
awarded M.Sc. Environmental Science degree. The student shall complete the program
within a maximum period of 4 years from the date of admission to the fifst semester as per
N+2 rule by UGC (where N stands for minimum duration years of the program). However,
in exceptional circumslances a further extension ofone more year may be granted. In such
cases, permission from competent authorities of the university is mandatory, failing which
he/she will be disqualified from the program.

6. Eligibility criteria for Admission in a program

For admission to the lst Semester of M.sc. (Environmentar Science) course, the candidate
must have passed B.sc. (Non-Medical/ Environmental Sciences/Life sciences/Elio
sciences/Agriculture etc.) /B.Tech, with 50% marks (45% marks in case of SC/sr
candidates of Haryana only) in aggregate or equivalent grade from any university
recognized by UGC,

7. Registration of Courses atthe start ofan academic term

ed"
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Every student admitted in a program shall be required to register various courses which
he/she needs to undergo in a particurar semester as per the approved scheme of study
applicable to M.Sc. Environmental Science program in the prescribed format within the
defined timelines.

8. Medium of Instructions:

The medium of the instructions for all programs shall be English only.
9. Scheme of Study and Syilabi

(i) Scheme of Study and Syllabi shall be govemed by the UGC regulations.
(ii) In M.Sc. Environmental science, formal classes / labs shall be held for 5 days in a week

i.e. Monday to Friday and Saturday shall be reserved for professional Activities
(Curricular / Co-curricular and Exha-Curricular).

(iii) Minimum number of credits required to eam M.sc. Environmental Science degree

shall be 82 credits.

(iv)Provision has been made in the scheme ofstudy for students to eam up to three credits
in each Semester through online MOOC courses on the specified portals.

For example, a student may enroll in the courses offered on SWAyAM pratform of the
Govemment of India (tEpClhuayaE CAyj!4. The coruses offered on SWAyAM on
SWAYAM portal axe offered by the top ranked Universities / Institutions of National
Importance spanning 4-12 weeks in higher education domain. A 4-week, g week and
12 or more week co,rses may have r, 2 &. 3 credits respectively. The credits will be

accepted if the student appears in the term end examination conducted by the host
institution and earns credits for the same with appropriate grade. similarly,, other such

platforms may be identified by the departrnent time to time.

(v) For open Elective course, a slot ofone hour fureferabry last lecture) during first three

days of the week (Monday to wednesday) for the whole semester will be earmarked in
the time table.

(vi)The syllabus of various theory courses has been designed and distributed in four units
and is balanced in terms of Academic workload (e.g. the syllabus has been designed in
such a way that the entire theory syllabus is to be covered in l1c hours where c means

number of credits per week. 2cl3c hours shall be utilized for discussing performance

of the students in class tesUassignment and covering currently relevant topics related

to the subject).

ww
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(vii) The weightage of continuous/ formative evaluation and term-end./ summative

evaluation for theory classes is in the ratio of40 and 60 respectively. Every course has

100 marks for evaluation.

(viii) continuous/ Formative Evaluation oftheory courses is done in following manner:

a) Mid Semester Examination (subjective/objective, Average of two) : 20 Marks
b) Assignments (Average of two) : 10 Marks
c) Professional Activities (problems/projectsi seminars/case study etc.) : l0 Marks

(ix) A student will be required to register for professional Activities in the very beginning
ofthe Academic Term (semester) which will be open ended and consists of curricular
/ co-curricular / extra-curricular activities. Such activities will include extra projects

beyond syllabus (sGTU Synergy / competitive projects such as Hackatlon / Robocon
/BAJA/ sAE etc.), extension and activities related to clubs / societies / chapters of
professional bodies / NSS / NCC / sports etc. Each such activity shall be undertaken
by the student under the supervision ofa Faculty Member who will keep records ofthe
activity undertaken by the student. Faculty Mentor concerned shall be informed about
all the activities being undertaken by every student. Each student shall maintain a diary
/ log book ofactivities perform by her/him which will be countersigned by the Faculty
Activity in-charge on fortnightly basis. Three weeks before the last day ofclasses, every

student shall submit a portfolio of activities performed by him,/trer along with diaries /
log books to the Faculty Mentor concemed. Head of the Department concemed shall
constitute a Portfolio Evaluation committee consisting of two Faculty members of the
Depaxtment and a representative of Dean Student welfare. portfolio Evaluation
committee shall evaluate the performance ofeach student separately and award marks
on scale of 0 to 10 based upon the efforts put by each student and the outcomes.

Portfolio Evaluation committee shall submit the evaluation report to the Head of the
Department concemed who after satisfoing herself/himself about the quality of
evaluation shall notify the marks to all the Teachers taking theory classes in that
Semester for incorporating marks earmarked for professionar activities. such
professional activities shall be undertaken on week days after working hours and

saturdays. This provision / evaluation shall measure the group activities, attitude and

behavior of the student.
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(x) The weightage of continuous/formative evaluation and term-end./summative evaluation
oflab classes/summer training/project work are in the ratio of60 and 40 respectivery.

Every lab course has 100 marks for evaluation.

(xi)continuous,/Formative Evaluation of lab courses is done in folowing manner: -

a) Attendance and Regularity in Lab Work

b) LablProject Work Reporr

c) Mid Term Oral Exam./ Assessment

d) Conduct/Demonstration

l0 Marks

l0 Marks

l0 Marks

30 Marks

The distribution of formative (intemal) assessment marks for the summer training and project
work to be kept in-line with the above.

10. Teacher Diary and Course File

(i) Every faculty member should maintain a separate Teacher Diary and a Course file for
each course including lab courses.

(ii) Teacher Diary will be maintained in the pre-printed booklet issued from the university
store which consists oflndex, syflabus (Theory and Lab), Subject Time Table, course
plan, Daily Diary (Course Coverage), Attendance Record, Evaluation (lnternal
Assessment) Record, List of Low performing Students, value Added Lectwe plan,

Intemal Practical (continuous Evaluation) marks for laboratory, parent Teacher

Meeting Record etc.

(iii) Each course file shall contain the following:

o Syllabus

o Learning Resources prescribed

o Tutorial Sheets / Assignments

o Current and Previous Class Test / Sessional euestion papers

o Previous Term-End Examination euestion papers

e Lecture Notes (In the Crurent file only).

(iv) At the end of the semester, faculty member should submit Teacher Diary and course

File to HoDs. HoDs shall maintain the record of all course files for at least 5 years.

(v) Faculty member can withdraw his or her handwritten notes from the course file before

submitting to HODs.

W
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No of Questions per Assignment
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Marks I 2 4 6 10

S.No Examinati

on Pattem

No of

Assignments
2.5 l0 l5 25 30

Pattem

Two per

course / One

per two units

10 l0 5 3 0 0 68 180 120

(vi) In case, Faculty member is allotted same subject in the next semester, then he/she can
take sarne course file from principal / HoDs for few days for the reference purpose
only.

I l. Home Assignments

a) Home Assignment will be designed as per the final examination pattern as per the
details given in the table.

b) Minimum one home assignment shall be given from every two units.

Penalty for late submission of Home Assignment

a) Every Home Assignment shall have the Date of Release and last Date of Submission.

b) Penalty for late submission for Home Assignment in the form of voage of marks

deduction shall be as under:

o Within 7 Cal endar days: 20o/o

o Within 8 to 15 Calendar days:40yo

o More than 15 Calendar days: 50%

c) Teachers will ensure that there is no plagiarism in Home Assignment. If plagiarism

is detected, a penalty of30% may be levied and the student will be asked to re-submit

the Home Assignment within 7 Calendar days.
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12. Question Banking and Question paper setting for Term End Examination

(i) Question Banking for Term End Evaluation and home assignments shall be done with
questions having 1, 2, 4 and 6 marks. The time allotted to each question shall be as under:

(ii) Each question shall be set in the following format: -

(iii) Bloom Taxonomy (cognitive Domain) levels shall be: Knowledge, comprehension,

Application, Analysis, Evaluation and Synthesis.

(iv) Difticulty levels shall be: Easy, Moderate and Difficult.
(v) course outcome Number shall be the number of specific outcomes given in the

Course Objective and Course Outcome Matrix.

(vi) Term-End Examination question papers shall be set for all courses as per pattem

given in the following table:

tp

Description

I ) 4 6

Term End Examination is

for 60 marks

2.5 minutes 5 minutes l0 minutes I 5 minutes

S. No. Marks

Allotted

Time

Allotted

Bloom Taxonomy

(Cognitive Domain)

Level

Difficulty

Level

Course

Outcome

Number
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o.

Question Paper Setting

Guidelines

a. Duration ofend term theory examination: 3 hours.

b. Maximum marks: 60.

c. All Questions shall be compulsory.

d. The Question paper will be divided into four sections A, B, C and D.

e. section A is compulsory and comprises of 12 questions of one mark each, 3 from each

unit. The questions shall be asked in such a manner that there are no direct answersi

including one word answer, fiI in the branks or multiple choice questions (2.5 minutes
each)

f' Section B comprises of4 questions of2 marks each, one from each unit. (5 minutes
each)

g. section c comprises of4 questions of4 marks each, one from each unit. (10 minutes
each). Each question may have two altematives, out of which student will be required

to attempt one.

h. Section D comprises of 4 questions of 6 marks each, one from each unit. ( l 5 minutes

each). Each question may have two altematives, out of which student will be required

to attempt one.

i' The questions shall be set in such a manner that these cover first five level of Bloom
Taxonomy i.e. Knowledge (r0-r5%), comprehension (rs-zs%), Application (15-

25%), Analysis (15-25%) and Synthesis (ro-r5% in normal papers; 50-g0% in design
papers).

I

No of Questions per subject

1

Mark

2

Marks

4

Marks

6

Marks

l0

Marks

t2

Marks

Case

Study
Marks I 1 4 6 t0 12 10

EI(EL
Eq)

ri

No of

UnitsJ/

Time---r

5 10 l5 ,< 30 NA

Maximum

Marks

Total

Time

(mins

)

Pattern 4 12 4 4 4 0 0 NA 60 1s0.0
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j. The questions shalr have three difficurty level namely Easy, Moderate and Difficult
with ratio of 1 :2: I respectively.

k. Each question will be linked with the relevant CO.

13. Examination Scheme for Mid Semester euestion papers/ Class Test
(i) Mid Semester Question Papers/ Class Test shall be held normally in 7th and 136 weeks

in the semester. euestion papers shall be set from minimum 2 units (50% sylrabus of
each course). Duration shall be 90 minutes. Maximum marks shall be 30.

(ii) the structure of the sessional question papers shall remain the same as in term-end
examination question paper.

14. Attendance Requirements/Eligibility to Appear in Term End Examination
(i) A student should have minimum 75% attendance in each course to be eligible to appear

in Term End Examination failing which she/he shafl be detained from appearing in the
Term End Examination ofthat particular course. A maximum condonation to the extent
of 10% may be granted by the Dean of Faculty ofScience based upon genuine reasons
such as hospitalization of self / parents / siblings, death in the family, participation in
University sponsored activities outside the University campus and voluntary brood
donation etc.

(ii) It will be the responsibility of the student to keep a track of her/his attendance in each

course in an Academic Term (semester) through ERp portal and / or course Teacher.
(iii) If a student is detained in a particular case, she/he shall be required to make-up the

deficiency of attendance in the subsequent Academic Terms by attending crasses,

appearing in class tests and submitting additional home assignments. once such student
has made-up the deficiency, she/he w l be a owed to appear in the next supplementary

examination.

(iv) If the deficiency is more than 25o/o it a particular course (having less than 50%
attendance), the student will be required to pay additional fee specified by the university
time to time for attending the classes again for which shelhe will have to register for
the course(s) again in the subsequent term with the approval of the HoD/Dean
concerned.

15.Term End Examination Rules
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16. Project i Dissertation

Topic selection and Appointment of Guide/supervisor: - Normally selection ofproject
topic / research problem shall be finalized in the previous semester. HoD concerned

shall call applications for allotment ofproject topic / research problem from the students

minimum six weeks before the last date of classes in the previous semester along with
a detailed proposal in the specified format.\

HoD concemed shall constitute a committee for allotment of project topic / research

problem for dissertation consisting of minimum 3 Faculty members. The committee

will interview each student and submit the proposed project topic/research problem for
each student along-with the suitable Project / Research supervisor name. HoD shall

approve the recommendation of the committee after sati sfying herself,/himself about the

project topic, research problem and the recommended supervisor. In case, a project

ll.

trY
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i. The Term End examination for all semesters shall ordinarily be held in the month of
December and May/June for all regular and reappear candidates. The examination dates

are fixed by the controller of Examination with the approval of Vice Chancellor.
ii. Examination Rules including appointment of Examiners, Evaluation of answer sheets,

compilation ofresults, calculation of SGpA/cGpA etc. shall be notified separately.

iii. Answer sheets for the Term End Examination shall be shown to the Examinees before
compilation of result by the Faculty members as per schedule (normally in two parts)

notified by Head of the Departrnent concemed in consultation with the Controller of
Examination.

iv. Normally the schedule for showing answer sheets to the examinees shall be so prepared

that they are shown burk ofthe answer sheets before last regular examination. Answer
sheets related to last two/tluee exams can be shown within a week from the last date of
examination.

v. Ifa student raises objection to the award ofmarks in a particular answer sheet, the same

shall be considered by a committee of two Faculty members appointed by Head of the
Department and settled on the same day with the approval of Head of the Department

concemed.

vi' No request for re-evaluation of answer sheets shall be entertained after the declaration

of results.



Iu.

1V.

requires a team activity in an undergraduate program, project team shall not have more-
than 3 members and role ofeach team member shall be well defined.

Student shall start working on the literature review in the previous Semester itselfand
start the project / research activities right from day- 1 of the Academic Term in which
the Project / Dissertation is included in the Scheme of Study.

It will be mandatory for each student to publish/write atJeast one review / research

paper in scoPUS / web of Science indexed Joumal to become eligible for the award

ofpostgraduate degree. For the purpose ofeligib ity for the award ofdegree acceptance

by the Journal will be sufficient.

Each student/team, as the case may be, shall submit minimum 3 copies of project

Report/ Dissertation in the specified format.

Evaluation ofProject/ Dissertation: A project/ dissertation undertaken by students shall

be evaluated by a panel consisting ofone extemal and one internal examiner. Extemal

examiner shall be appointed by the Dean of Faculty concerned out of the panel

approved by the Vice Chancellor.

vl

17. Internship / Field Training

The duration of the Intemship will be 4 weeks of 4 credits. The formative and summative

assessment marks are mentioned in the scheme of study. The final viva voce and reports

will be adjudged by the joint Board of External and./or Internal Examiners.

18. Setting of Question Papers:

i . The Head of the Department/Dean of the Faculty shall supply the panel of intemal and

extemal examiners duly approved by the Board of studies to the controller of
Examinations. The paper(s) will be set by the examiner(s) nominated by the vice-
Chancellor from the panel of examiners.

ii. An examiner shall be allowed to set not more than two papers in a semester

examination.

iii. The examiner(s) will set the question papers as per criteria laid down in the scheme of
Examinations as approved by the Board of studies/Academic council of the

University.

i. Evaluation of Answer Books:
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The answer books may be evaluated either by the paper setter or any other intemal or
extemal examiner to be nominated by the controller of Examiners with the approval of
the vice-chancellor from the panel of examiners approved by the Board ofstudies.

FaiU Reappear candidates:

Fail / Re-appear (lntemal/Extemal) candidate of any semester may appear in the re-
appear exams, as an ex-student, during any term end exams of his/her remaining
semesters and up to two years after his final semester as per N+2 rule.

Practical Examinations - Appointment of Examiner:

The practical examinations shall be conducted by a Board oftwo Examiners consisting
of one intemal and one extemal examiner to be nominated by the vice-Chancellor llom
the panel of examiners.

Marks Distribution:

The distribution of marks in examination of the practical course will be as per the criteria
given below:

a. Demonstratior/Conduct/Presentation : 50% marks

b. Viva-Voce Examination : 50% marks

20. Evaluation and Gradation Criteria
Evaluation and Gradation criteria for continuous / Formative Assessment and rerm End /
Summative Assessment shall be followed as mention below:

(ii) If a student fails to obtain minimum 40% marks in continuousfformative Assessment

in a Theory paper, he/she will be required to improve tlre same by appearing in
additional class tests and submitting additional assignments before the close of the

Academic term. such students will be allowed to appear in the Term End Examination

of that particular Course provided he/she meets the minimum attendance criteria.

Page 15 of 18

(i) Minimum pass percentage will be 40% for continuous/Formative Assessment and 40oZ

for Term End./summative Assessment respectively in all rheory/practical courses,

making overall minimum pass percentage to be 40o/o.



However, If a student fails to meet the minimum requirement of 40% marks in
continuous/rormative Assessment before the Term End Exams, hivher result in that
course will be shown as RL (FCA), in which case he/she w l be required to obtain
minimum 40% marks in continuous/Formative Assessment by appearing in additional
class tests and submitting additional assignments in subsequent terms.

(iii) The Letter and Numerical Grades for diflerent range of percentage of marks obtained
in continuous and rerm End Assessment together in a particular course shall be as

under:-

(iv) Ifit is required to calculate the percentage of marks obtained by a student for the entire
Program, the same will be calculated by multiplying overall cGpA with a factor of
10.

(v) Grace marks of maximum l% of the Theory courses may be permitted in a particurar

Semester.

21. Declaration of Results:

i' The Controller of Examinations shall declare the results as early as possible after the

conclusion ofeach examination, but before the start of teaching for the next academic

session.

Percentage of Marks Obtained Letter Grade
Numerical

Grade

Performance

Level

90% and above o l0 Outstanding

80% and above but less than 90% A+ I Excellent

7\Yo and above but less than 80% A Very Good

60%o and above but lcss than 70%o B+ 7 Good

50% and above but less than 60% B 6 Above

Average

Above 40% but less than 50% C 5 Average

Minimum Pass Marks 40% D 4 Pass

Below 40% F 0 Fail

Page 15 of 18



23. Improvement of Division after the award of l)egree

(i) A student may re-appear for improvement in not more than 5 theory papers only after

award ofdegree within one year from the date ofdeclaration ofresult ofthe last / final
examination to improve his,/her Division after depositing the prescribed Examination

Fee as notified by the University from time to time.

(ii) In the case of re-appearance in paper, the result will be prepared on the basis of the

candidate's best performance in either of the Examination.

24. Striking offthe name ofthe defaulting students from the rolls of the university
(i) If a student remains absent for a continuous period of seven working days without

written authorization from the Head ofthe Department ofconcerned, her/his name shall

be struck off liom the rolls of the University. However, such students may be re-

admitted on payrnent of the Re-admission fee as prescribed by the university from time

to time; if Dean/Principal is satisfied that re-admission of the student will not fall short

of requisite percentage of the attendance.

(ii) Ifa student fails to pay fees by the last cut of date as prescribed by the university from
time to time, herftris name shall be struck off from the rolls of the University. However,

such students may be re-admitted on payment ofthe Re-admission fee as prescribed by

the University from time to time; if Dean/principal is satisfied that re-admission of the

student will not fall short ofrequisite percentage ofthe attendance.
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ii. Each successful student/ the student praced in reappear sharl receive a copy of the
Detailed Marks certificate/ Grade card Sheet of each semester examination.

iii. The student whose result is declared late without any fault on his/her part
may attend classes for the next higher semester provisionally at his aer own risk and

responsibility, subject to his /her passing the concemed semester examination. In case,

the student fails to pass the concerned semester examination, hiVher attendance/internal

assessment in the next higher semester in which he / she was allowed to attend classes

provisionally will stand cancelled.

22. Cntena for Promotion to Higher Semester(s):

All students shall be promoted to the next semester / year irrespective of the number of
papers cleared,ipassed in the lower semesters.



(iii) Ifa student is re-admitted, all his previous records shall be revived ynder the current
structure, regulations and schedule offees.

25. Other Provisions:

i. Nothing in the ordinance shalr debar the University from.amending the
ordinance and the same shal be applicable to all the students whether ord
or new.

ii. Any other provision not contained in the ordinance shall be governed by
the rules and regulations framed by the University from time to time.

iii. In case ofany dispute, the vice-chancellor will be competent authority to
interpret the rules and his interpretation sha[ be final.

Page 18 of 18
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M.Sc. (Environmental Science)

Syllabus (2020-21)

Progrsmmc Structure uod€rChoicr Bas.d Cr€dit Syltcln (CBCS)

SEMf,STER COT:RSE
CODE

COt,RSl)IIAME L T P Credit! M{r
Mrrk

17090101

17090102 Uira CIED$o md Pottutio .i

17090103 lEtuldn tdAMbG l
170S0104

2

17090105 W!l6 Ctrdin y d Pollun* llb

17090106 InrtlJlltfulil nld A{ttiE Lib
1

srd[ Enhrkftd cor* (sEc-IJ

17090107
EnwmEnd L.Sin.rG rd

2 2

A[iliry E .i.@r Corputer] CdE TAECC)

17090108
Prcfdie.l Erhis & Hm

2

17090201 BEdIBq !.d .d]g&ir

EirEsd:l C6loA/ Dd N.u,i
l

17090203

17090204 B'odiv6iq rt ollsartin- Irb

17090205 Eir1ll'llrEul Calos .!i NrMl

17090206
A'lcltEt Clmi3ly d

2

sri Eli.i.tu courB(sEc,tt)

17090207 E viju@d TNolo&/&

Ahdny t.h.n.a Corp{trory Cdlg { ECC)

II

17090208
1

17090209 Sunftr Tr.iinq (,r.6 rE&!l

17090301

17090302
Soil CI6i*y !n Sdrd se

17090303 Iundr@lr olM&do$,ed

17090304

17090305 Soil Chairry.- rd S.Ji *M

Fuldrlr.&h of Mdmlo3l od

Slill Erh!n..o.nt Cours (SECJI

17090307
ENllr,rlEblh€slAss.sdld

op.i Ekdiy.courp (From uniy.Bny Brstd)

III

170S0308

Tot lcredits l1

RsEn Tr.ini.a {M..d orr) (Corm ror .x rh rp..irriatiru)Iy

Crrrd Tofal 96 lt2

t!

17090202

17090306

--l

F- 0
I

l56 l 3000 l44o If ls6rl



lP*t""j work: The project work may be carried out at in-house rabs or some outsideagency having required facilities for_the specified *o.t.bn rr".".rful compretion of theproject, every candidate has to submit " n*i Jirr"n"ti"J*iort to their consemeddepaftment.

Semester
(Credits)

Core
Courses

DSE
Courses SE Courses

AEC
Courses Research Training Open Elective Tolal

I l5 2 2 l9II 15 ) 2 19III 15 2
3 20IV

20 20Total 45 6 4 20 3 78
W€eks) after second s€mest€rSummer Training (4/6

04
On IT e uco frorses m Mooc I to(Sen Sem II Maxt m mur) 09

Grand Total 9t
Minimum redits foC r ardaw of degree 82

Category Credits
Core Course(CC)

49yo

pline Specifi c Etective Course(DSEC)Disci

Skill Enhancement Course 6

arcement Compulsory Course (AECC)Ability Enh 4

Research Training 20 24./o

Op€n Electiv€
3 3%

Summer Training after second semester I 4%

ne courses from SWYAM (Sem _ I to Sem _ Ill)Onli I t00,/r

Total
9l

45

(SEC)

r,il
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I Name of the De rtment : Environm ental Science
Course Name7

L T CreditsJ. Course Code 17090101 3 0
4. of CouIse

0
use tick mar Core DSE O sEC 05. Pre.requisite B.Sc. 6. Frequency

(use tick
Even 0 odd(ifany) Either Every

Sem 0(t Sem 0
marks7. Total Number of Lectu Tutoria Practica I assumin I5 ks ofLectures = 40

wee one sem
Tutorials = Nil Practical : Nil8. Course Descn on

the stud ofI s v Ecosys tcm the nteracti betweels I on b and abioticecos tem Thi
n otlc components ofys S S COUTS e l l COVET 1aWS control I I ng Some ecological factors P, thefunctional adj ustment f the

adaptation ando organ I sms to changes I n phys cal envl ronment,
9. Course Ob ectives:
The objecti ves of this course are:
I To en umerale the Iocal and geographical distri bution ofdi ffere

T understand
n1 spec I es

o the human I nteracti th I calon eco o8r worl d.
J T trod theo tn uce students rh factors bt for evolutipons on of I I fe
4. T understand the interactionso tr and natural sel ectton.
10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able:

l. Un it tse detailed
Unit- I N um of lectu res 10 Introduction of
Introductio n o f ecology ofl n of life speclati on, evoluti H ecologyEco l

on uman and human settlements,o -l India, Lawsspec I€S, ecotypes I t factors
la of

I m1 I ng L I bi S la of She Iford sto Ierance,

Un tt ) Nu mber of lectu res t0 Po lation
Population ecologv-.: Characteri stics, Concept of I
populati

carrv lng capaclty evo utionary Strategi r and k selection;on Populati on Interact CI on: ompeti t on, mutual l SM, Adaptarions, parasl lism and preda torre lations. Ecol o cal SuccESS I on
Unit - 3 Number of lectures = l0

tem:
trial

ucti

Ecosys functi onal Earth s orcomponents, ecos tems terresmaJ andVS cuatl temaq ecosys s,stabi C sc ECOSand IC on Conce of Prod vl
Unit - 4 Number of lectu res = 10 Environmental F actors

ical characteris
Ni oilfuncti

cochemPhys lcs Io en lauronment, ofSpec OD, Hab tat Ecoland oConcept cal sgr che,m c and helr B o and eco fo ISreservol
I 1 Brief rlDesc of self rnea nption E-l rea com en tnrtrg pon

I
2

corl/what-inerqy-future sYstetn ,php
v-WbXchh-o

I

i

I

I

j

l

I

I

I

I

I

I

I

I

l

I

I

I

i

P

3

Ecology ecosystem.

structural

2.

, 
l:r:lT;;ffd 

principles of ecology, and predicr potenrially adverse effect which might happens

2. To understand_ the relationship of Iiving organisms with their environment.., 
;i:1,ff::flr:?bour 

population and resource dynamics in retarion wirh nature, forests, wild species

4. To understand population growth and characteristics.

cotrtent
ber

and
keystone of mlrumum.

$owth.
prey

Structural &

wg% \-rSlA-=/
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Recommended12. Books

ISBN: 9780534420666
2. Ecology and Field Biology by R.L Smith ,

Publisher: Benjamin Cummings
ISBN-I0 : 0321042905

3. Principles of Environmental Science-by wilriam cunningham and Mary cunningham
Publisher: McGraw-Hilt Education: gth edition
ISBN-10 : 0078036070

Publisher edition
ofFundamentals P wEcology BarrettEugene Odum. Gary

5Cengage( )

L,j)

I by



rtment: Envimnmentd Science1. Name ofthe
2. Course Name Water C and Pollution L T P Credits
3. Course Code 17090102 3 0 0 3
4. of Counse use tick mark Core
5. Pre-requisite

fa
B.Sc.

use tick marks
6. Frequency Even odd Either

Sem
Every
Sem

Lectu Practical 15 weeks of one semesterT7 otal umN rbe of TutoESr
Lectures = 40 Tutorials = Nil Practical = Nil
8. Course Descri n

chemi bri kineti
associated uatic bi ity

tati chemi brium kiquanti aquati

Water arm to devel n anstudentsstry tandunders ofop chethe m alC u andumlng c nc1 leseq pn p
th natural and neered s I heengl to vede theaq ystems. ca andps confi dence nop pa

tostudents so ve ve cal ut and netlc embl lnseq cpro systems
9, Course O ectives:

l. To understand some basic concepts ofchemistry.
2. To know about solubility and mixing ofgaseous and liquid phases
3. To understand carbonate and bio-carbonate system ofwater.

The objectives ofthis course are:

ofwater-4. To know about basic
10. Course Outcomes (COs):

l. To understand the basic concepts ofthermodynamics.
2' To understand water distributiorL water quality and different physico-chemical properties ofwater.
3. To know about different water quality parameters and their pirmissible limits.
4 To understand the d1'namics of water treatment in both sewage and efiluent treatment processes and their
practical operation.

Upon successful completion ofthis course, th€ student will be able:

uaintcd with lndian mons water distribution and draina ms.5. To
11. Unit wise detailed content
Unit-l Number of lectures = l0 Therm mics of Environment

ibb bri bi itv r,
utions larity

La fo odtherm G s freeynam CS, Phase ul so Uenergy so bLI ofeq Uffi, watenproduct,ty gases
carbonatthe e SO normal om lalsystem, and moty ty

Unit - 2 Number of lectures : 10 Water Chemist
Properties
reduction

Chemi datiOxiof ual C &cal B (Iq parametersty al, alPhvs nooglc propenteS,
ntia o

Unit - 3 Number of lectures = 10 Coastal Environment
tabi tzalt verti horizontalIy bution

ri
oasC erosltal no and S tem saland lfilon, o oceanf ater cal andperature stridi

of tem and SA tnt on ofomc sea andwater co -chem cal at on oceansIN
Unit - 4 Number oflectures = 10 Biochemical As of Water ution

utr teristi tic,
teri Mari Pri

causes and effects water charac C ofson, domes ndus altripo and turalculagn
hec m andcal bac o samcal and anal ne utr onlogr thermal upl ng yslsr tion.po po mary secondary

& & advance enttreatm of vanous uents.etl'l
12. Brief Description ofself learning / EJearn ing component

cours

020/21
4t06032/l.ac.inlcourses/1 I

httos://n ptel.ac.in,/courses/l 041 03
httDs:ll

13. Books Recommended

l

l

l

I

I

I

l

I

I

I

I

I

I

I

I

I

j

l

I

I

I

DSE O SEC O

water, water

ofSources, wastes,

l.
2.

3.

{V
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2' Introduction to Environmental Engineering and Science by Girbert M. Masters; wendelr p. EraPublication
ISBN-I3: 978013t481930

3. Environmental Chemistry by De, A. K.
Publisher :New Age Publisher Intemational pvt Ltd
ISBN :9789387477247

4. Environmental Chemistry by Manahan, S. E.
Publisher : CRC Press
ISBN : 978 I 498776936

5. Enviromental Chemistry by John Wright
Publisher : Routledge
ISBN :0-415-22601-5

6. General Climatolory by H.J. Critchfield
Publisher : Pearson
ISBN:978933255 9332555245

Manahan;Chemistry by Stanlev E ManahanStanley
Publisher : CRC Press
ISBN-1 3: 97 81420059205

?v

1
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r{ment: Environmental Sciencel. Name ofthe
2. Course Name Instrumentation and Ana L T P3. Course Code 17090103 3 0 0 3
4. of Course use tick mar Core DSE SEC
5. Pre'requisite
(ifany)

B. Sc.

marks

6. Frequency
(use tick

Even 0 odd
()

Either
Sem 0

Every
Sem 0

7. Total Number of Lectu 15 weeks of one semesterPractical assumln
Lectures = 40 Tutorials = Nil Practical = Nil
8. Courre Descri on

tati hri techni
techni analysi hemic tiha

Instrumen ons and Ana cs hel to understand lcbas andp AScal of vaflous lnsPects truments and
used for en ronmentalq ues suchS s chromato h candpectrophotometry al onstrpgra v

9. Course O

I
2
J
4

hni
di ISSI thei

ical techni

To nt stude tsn th advanced lcmacquar ro s tec uesanalysi q
oT fferentiate annlsc and IANSMT on ectroneln8 CIOSCml and r USopes

T be fam laro th most common and analadvanced suer q
To ualbe nted th chromato techn ues.

The objectives of this course arq

Course Outcomes (COs):

l' To understand different envirorunental monitoring and analysis techniques to choose according to the field
study requirement.
2. To get acquainted with different spectroscopy-based techniques and other anarltical methods.
3. To understand methods for quantification ofdifferent bio mblecules.

Upon successful completion of thE course, the student will be able:

ical methods for 5,4. To use various instruments and
10. Unit wise detailed content
Unit-l Number of lectures = 10 S

vironmental Preci PrieITOr, cation
ib absorpti

spectroscopy

asB c Conce for En Anal spts danys slon, ncl andaccuracv ofples appl
S eetrySpectrophotom (uv tomic on hspectrophoto metry), N muclear cspectrop otometrv agnetr

resonance E]ectron s n resonancespectroscopy p

Unit - 2 Number of lectures : 10 Chroma
Chromatographic
chromatography,

techniques, Paper chrom
Column chromatography,

atography.
Gas-liqui

thin layer chromatography,
d chromatography. High

ion exchange
pressure liquid

chromato
Unit - 3 Number of Iectures = 10 Microsco

di
Scanni

d and d cintiS 1l atiqut ffraction. Fon, ame-fay olC ounmphotomtery etrv
fland uorescence mlcros and ranstTllT onssl mlelectron c roscMi

Electrophoresis, sol

Unit - 4 Number of lectures = l0 Bio-Molecular Techn ues
ntifinger protei

ofii hain

ND I-) Mo ecular markers LRF Ppfl uenc of andSeq ng
SO weslemuthern, b nltechnorthem, PCR cues, react on

Description ingBII rief ofself rnlca n EJearn com tenpon
l. https ://nptel . ac. inlcours es/ 102103044/28

Credits

the
as

etc.

between
the

nucleic acids,AFLP, RAPD,

2. https:i/nriel.ac.in/courses/ 103 t 08 100/ l7
3 . https://nptel.ac. in/courses/ I 02 I 03 0 1 7/3 8
4. httDs://www.studocu.com/en/document/michigan-state-university/ariah.tica[-chemistryr,lecture-
notes/analytical-chemistrv-lecture-notes-lecture- I /493428/view

- -/J
,-Q"



12. Books Recommended

2 Modern methods ofChemical analysis by Robert L. pecsok; L. Donald Shields
Publisher :John Wiley & Sons Inc
ISBN- I 3 : 97 8047 I 67 6607

3. Fundamentals of Anarltical chemistry by Douglas A. Skoog; Donald M. west; F. James Holler;
Stanley R.
Publisher : Crouch Brooks Cole
ISBN-13: 9780495558286

4. Biophysical che.mistry: principles, techniques, and applications by Alan G Marshall
Publication : Wiley
ISBN-13: 9780471027188
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1 Name ofthe D rtment: Environmental Sciences
2. Course Name Ecology- Lab L T P Credits3. Course Code 17090r 04 0 0 4 2
4. of Course Core (r') SEC O5, Pre-requisite

(ifany) tick
6. Frequency

(use
marks

Even 0 odd
(/)

Either
Sem 0

Every Sem

0

7. Totat Number of Lectu T Practical,
Lectures : Nil Tutoriels = Nil Practical = 52
8. Course Descri

introduce basic iodi will
individpopulati

CourseThis studen tots the o Ecolf and B versl Th lsconcept ogy coulSe lsoty
a la toform deve dgrve fferent methodsp to studop on ofslze an uav m.organls

9 Course Ob ectives:

L To study plant community ecologr ecosystem.
2. Leam concepts of biodiversity in field.
3 . Have knowledge of key methods to study population size.

The objectives ofthis course are:

10, Course Outcomes (COs):

l. Demonstrate fieldwork skills like species identification and ecological survey.
2. To explain the distribution and abundance ofdifferent plant speci;s in any region.
3. To evaluate the relationship/interactions among the different ipecies.

Upon successfirl completion ofthis course, the student will be able:

11. List of ments

Estimation ofchlorophyll content in plant samples.
To determine protein content in plant samples.
Estimation of biomass of plant sample.
Estimation ofcarbon content in plants.

Determination of minimum size
Calculation ofthe Importance V

of quadrat for community study.
alue Index (IVI) ofspecies.

12. Bools Recommended

Publisher : Cengage(5 edition)
ISBN: 9780534420666
Ecology and Field Biology by R.L Smith ,
Publisher: Benjamin Cummings
ISBN- l0 : 0321042905

2.

Fundamentals of Ecology by Eugene P. Odum, Cary W. Barrett -

^5/\F--a),

{
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(use tick mark) DSE O
B.Sc.

the

l.
2.
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5.

6.
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l. Name of the rtment: Environmen tal Sciences
2. Course Name Water Chemi stry and Pollution- Lab L T P Credits3. Course Code 17090105 0 0 4 2
4. of Course use tick mar Core
5. Pre'requisite

AT
B.Sc. 6. Frequency

use tick marks
Even 0 odd Either

Sem
Every
Sem7. Total Number of Lectu Tuto Practical.

Lectures = Nil Tutorials = Nil Practical = 52
8. Course Descri on
This Course will introduce the
also give a platform to develop

basic uti Thi
di
students theto waof ter onconcept chemand spo courseistry

mfferent toethods o va ous les waterofstudy vafromsamp ous

ectives:9. Course O

1. Use ofpractical knowledge and instruments
2. To determine various physico-chemical behaviors of water samples.
3. To measure the residual chlorine present in the water sample

The objectives ofthis course are:

10. Course Outcomes (COs):

1. To analyze various parameters for water quality assessment like BoD, CoD, turbidity etc.
2. To explain the characteristics and relation of different water pollutants.
3. Acquainted with diflerent methods of water quality assessment.

Upon successful completion ofthis course, the student will be able:

11. ListofEx riments
nati Di Solid lid

nati
determi

alkalinitv

Determ on Tof otal SOs ved s and otalT S(rDS ) o s ln waterSuspended (TSs)
2. Determ lnatl on dissolof ved 1noxv (Dogen )
3 Determi oon bif ool demandgical fooxygen water
4 oT ne calchemi ox demand DCO of teravgen (
5 Det natiemll on of otalT nessHard and of water

T6. o most bable rnumbe I')pro ven water(MPN) sample.

12. Books Recommended

ISBN-1 3 : 97 8l 420059205
Environmental Chemistry by De, A. K.
Publisher : New Age Publisher Intemational h/t. Ltd
ISBN :9789387477247
Environmental Chemistry by Manahan, S. E.
Publisher : CRC Press
ISBN:9781498776936

2

,

Environmental Chemistry by Stanl
Publisher : CRC Press

ey Manahan; Stanley E. Manahan

vr

DSE O SEC O

will
sources.

waler.
(BoD)

determine

l

[il)
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l. Name of the rtment: Environmental Sciences
2. Course Name Analytics-Instrumentation and

Lab
L T P Credits

3. Course Code l 7090106 0 0 4 24. Type of Course (use tick mark) Core (/) DSE 0 Sf,C O

if an
5. Pre-requisite B.Sc.

use tick ra

6. Frequency Even 0 odd
({)

Either
Sem 0

Every
Sem 07. Total Number of Lectu Tuto Practical.

Lectures = Nil Tutorials = Nil Practical = 52
8. Course Descri n

trumentati basiAnalyi techni
chemi trationshy

NSI ons and heCS understand the andcp cal AS cts of ilnoLls nstrumenlspe
techn ues duse for environmentalq ucS ASh S and calpectrophotometry chromatoglap
etc.

9. Ob ectives

l. To acquaint with advanced micro analysis techniques
2. To differentiate between principal and working ofdiflerent instruments
3. To be familiar with the most common and advanced analytical techniques

The objectives ofthis course are :

10. Course Outcomes (COs):

l. To understand different enviromental monitoring and analysis techniques to choose according to the field
study requirement.
2. To understand methods for quantification ofdifferent bio molecules.
3. To understand the applications ofvarious instruments for analysis ofdifferent elements.

Upon successfll completion of this course, the student will be able:

11. List of ments/ demonstration
l. Demonstration of HPLC
2. Demonstration of GLC
3. Demonstration of AAS.
4. Demonstration of Flame Photometer
5. Demonstration of UV VIS Spectrophotometer.

12. Books Recommended

Publisher :CRC Press

ISBN- I 3 : 97 8 I 420059205
Introduction to Environmental Engineering and Science by Gilbert M. Masters; wendell p. Ela
Publisher :Pearson
ISBN-13: 9780131481930
Environmental Chemistry by De, A. K.
Publisher : New Age Publisher Intemational Aft. Ltd
ISBN :9789387477247
Undergraduate Instrumental Analysis by James W. Robinson,
Publisher : CRC Press Fifth Edition
ISBN : 9780824792152

)

4

Environmental Chemistry by Stanley Manahan; Stanley E. Manahan

to and
analysis

0-v



l. Name of the t: Environmental Science
2. Course Name Environmental Legislations and T P Credits

3. Course Code 17090107 2 0 0 2
4. of Course use tick mar SEC5. Pre-requisite

(if any)
B. Sc. 6. Frequency

(use tick
marks

Even 0 odd
()

Either
Sem 0

Every
Sem 0

7. Total Number of Lectu Tutorials Practical assumt 15 weeks of nco semes
Lectures = 26 Tutorials = Nil
8. Course I)escri

ti
sustai

Th s rsecou thaddress lero and reS no bSI ofp anstate cend AItr
emm ten stoward ethgo and nab devele mcnt Th coursee alsoop

tsstuden thwl fi ofld envlronmenta latis ons and c eS.

9 Course Ob ectives:

l.
2.
J.

4.
5.

Explain various Iaws for environmental protection.
Aware students about the scheme ofLabelting of environment-friendry products
Explain treaties, protocol and conventions related to environment.

environmental protection
or rivers of India.

Sensitize about the role of media and NGOs in
lain schemes and lans for cleanin of

The objectives ofthis course are to:

10. Course Outcomcs (COs):

l. Understand role of Labels on different instruments.
2' Know about the insurance for.the purpose ofproviding immediate reliefto the persons affected by

accident occuning while handling any hazardous subsiance.
Understand duties of individuals for protection of environment.
Understand protocols and treaties for solution ofdifferent environmenta

J

4
5

Upon successful completion of this course, the student will be able to

ati for orati
b S.lempro

Kno ru le reand ons the ex on and SEu fo terou aoe
11. Unit wise detailed content
Unit-l Number of lectures - 6 Labelin of roducts and Laws
Introduction to Environmental Rul
products (Ecomark), Public liability
environment (article 48 A & 5tA).

es, acts, Laws, Scheme of L
Insurance Act. 1991, Provision

abelling of environment-friendly
of constilution of lndia regarding

Unit - 2 Number of lectures = 6 Prevention and control of llution laws
(Preventi Air ti

wil
on Contro Io Po utll nlo A on) ct, and(Preven Contro fo Po u on)

IA I98 The En ron enm onProtecti 69 6 Forest & d fe ct
Unit - 3 Number of lectures = 7 Environmental conventions and rotocols

1i it,ustaS blna SThe otockh IT) Dec ara ()n SEarth umm on
wet ands en conna trven on &Mon trea Protoco K coProto

Number of lectures = 7 Environmentsl nnln
Sequestration,Acti Acti it

foo audi

Gan on 869 2and 0 4 amY aunga ( on lanP Carbon cred). trad n
eco o ca n n hut, t

Ifl

I

I

I

I

I

I

I

I

I

I

I

I

I

t

I

I

I

I

i

I

I

policies
L

Core o DSE O

constitutions individual,
envlronment familiarize

vast

Practical = Nil

974;TheWater and I
I

Development, Ramsar convention

Unit - 4
Plan I I

V o$w



of selfJearning / component12. Brief Desc
L
2. https ://www. sl ideshare,net/monaverma I /international-environmental Jegis lation

ationhttns monalideshare. liindian -envl Jesis

13. Books Recommended

Publisher: LexisNexis; Third edition (2010),
ISBN- 13: 978-8 I 8038177s

2. Environmental Law Paperback -NishthaJaswal and p.S.Jaswal,
Publisher: ALLAHABAD LAW AGENCY (2017),
ISBN-13: 978-8 I 89530303

3. Environmental Planning, Policies & programmes in India _ K.D. Saxena
Publisher: Shipra Publications
ISBN-13: 97 88185402239

4. Environmental Administration and Law- paras Diwan,
P-ublisher: Deep & Deep Publications,India; 2nd edition (August l, 2002),
ISBN-l3: 97 8-817 10097 63

Environmental Law in India- P. Leelakishnan
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rtme[t :I. Name of the De
2. Course Name Professional ethics and

human values
L T P Credits

3. Course Code r 7090108 2 0 0 2
4. ofCourse use tick Core fl DSE AEC r'\ sEC 0 oE05, Pre-requisite

(if any)
NA

ma rks

6. Frequency
(use tick

Even 0 odd (/) Either
Sem 0

Every
Sem 0

7. Total Number of Lectu PracticalTuto
Lectures = 26 Tutorials = 0 Practical = 08. Course Desc on

This course provides
examples from history
society and family.

students with the knowledge of ethics in professional and sociar life. Some of the
and day to day life will make the students more responsible towards their prof*ri"",

ectives:9. Course O
I
2

J

4

To inculcate moral and human values for the sustainable growth ofthe society.
To become professionally strong by taking responsibility for what they do in there
professional and social life.

Erhi tion rts

ial itizens

oT rstanunde d Sc dan ntU versal Dec lara Bon oeth CS and need
oT VE due natto uregr and rmfo os f fe b n the envtronm tenv protect and

socbecome bSI clerespon

10. Course Outcomes (COs):

L The students will understand the values ofethics and moral values deeply.

2. The students will understand the value ofenvironment and respect for nature.
3. The students will realize the values ofresponsible citizens to work for the society.
4' The students will be able to take strong decisions and perform their duties responsibly as a professional.

11. Unit wise detailed cotrtent
Unit-1 Number of lectures = 6 h uctiitleT thof uc nt In trod toon rhE atcs dn B ioelh tcs
lntroduction. Definition, Understandi
Development of Ethics, Universal decl
ethics,

ng Ethics,Medical Ethics
aration on Bioethics, Need

and Bioethics, History and
and Importance of professional

Unit -2 Number of lcctures = 7 Title of the unit: Different of Ethics

aibr
En Ethronmental CS for natu,RE culforspect tura d versre,Respect and ura 1Sm. B o Sty p
na Ed rh cal use Io an lm Sal ln the abora D sast Tc B rhoc C Eth ntory Med and TS, echn o logy

seRe harc ln Spac

Unit -3 Number of lectures = 6 Title of the unit: Value of Human Life
Ri

Val

umH an tS alues uA mtonogh Consenv t, andty
Personal nte Re ou S and Cu turalgnty I IT]gl anceort fo F mlaues, Gup danc evyoun sters. benol efits,

tfl
f,-o

otherregard

IssuesEthics.Ethical Cyber

Equality,and Confidential Vulnerabilitv
to

Gender Equalitysharing

\{ V
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I

i

I
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I

I

I

I

I

I

Unit - 4 Number of lectures = 7 thicsofTitle unitthe P IOrofess Enal
Dilicv sib ties afety

Risk, Desi ethi thorshis.Privacy

fesPro slonal lCSEth Puband c Po Goal ofs, Labour ilgnlty towards SRespon
and o VS lnvo Riuntarv anduntarv sk, Researchgn crng Au p
ln tc llcctua RProperty ghts

12. Brief Desc ofself learn / E-learni com t

LH5GYFot7m8httns h

F-2MHrv?v:9JJvkvbe.com/rvatchutuh

IF Eu

utube.

13. Bools Recommended

Professional Ethics and Human Values by A. Alavudeen, R.KalitRahman and M. Jayakumaran _
University Science Press.

Professional Ethics and Human varues by prof.D.R.Kiran-Tata McGraw-HiI - 2013

2

J

Professional Ethics and Morals by
Publications.

ProLA.R.Aryasri, Dharan ikota Suyodhana - Maruthi

V,' Pet'"-v



1. Name of the : EnvironmentalScience
2. Course Name Biodiversity and

Conservation
L T P Credits

3. Course Code 17090201 4 0 3
4. of Course use tick mar Co re DSE SEC
5. Pre-requisite
(if any)

B.Sc. 6. Frequency
tick(use

marks

Even
({)

odd
0

Either
Sem 0

Every
Sem 0

7. Total Number of Lectu Tutorials Practical assuml 15 weeks of one emess
Lectures = 40 Tutorials = Nil Practical = Nil
8. Course Des on

distribution pattems especially in Indian scenario. It will help in understanding Biodiversity Act,
IPRs and provisions for enforcement in preserving the species ofdifferent values.

This course will cover detail understanding of biodiversity pattem and there geographical

9. Course Ob ectives:

2. To know about various conventions and treaties for biodiversity conservation.
3. To know the common flora and fauna ofdifferent regions oflndia.
4. To know about the working of organizations for wildlife conservation.

1. To understand biodiversi ty pattern and value ofbiodiversitv.

10. Course Outcomes (COs):

L To know about geographical pattem ofbiodiversity.
2. To know the effect ofhuman civilization and induitriarization on biodiversity.
3. To know In-situ and Fx-situ conservation practices.
4' To know about the role of witdlife and ground problems in the protection of local and national

wildlife.

Upon successful completion of this course, the student will be able to

Il. Unit wise detailed content
Number of lectures = l0 Introduction of biodive

Introduction of Biodiversity, Histori
biodiversity, species extinction, value
levels and gradients of biodiversity.

cal and geographical
s and significance of

pattem of biodiversity; Types of
biodiversity. Threats ro biodiversity.

Unit - 2 Number of lectures = l0 Convention on
Intemational convention
welfare of mankind.
classification.

treati for odiversity tion,
Theori

ES dan SS, Bprotoco Conserva n the
c SeS B o calpe omn enc ature.ogl es ofconcept, b o o cal

Unit - 3 Number of lectures = l0 Biodiversi conservation
strategiSllot and oC d o Bf od verspots esspots for B od vers tty Eco o cav g vre tevan n riconserva on CNIU cate red dataS boodata kbook,

Unit - 4 Number of lectures = l0 conserwationNGOs and biodivers
stri ndi

le
estorati lerati

IPR ro Fww CwAct, s, U FTRAF C w dl fe d but on Iln
w d andfe 10eco- bPro INlemurlsm d C cesen otprotection tc culturalonsequ monotyp agn

Cc ase stud CS R n(J f() lob d vers eacc on fo eco o cal s SSucce on1

IN
ww

I

I

I

i

I

I

I

)
J

I

I

I

I

I

I

I

I

i

I

I

I

I

0

Unit-l

Biodiversity

Conservation,

ofBiodiversitv CITES,

\xr' e-sl'""-V\
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I

1

I
I

I

I

reintroducti on of biota: case studies.

g / E-learning co12. Brief Descri nentn of self learnin

I lll

IOn
4. tion-

slideshare.net/Tal lecture-notc-on-biodi3. httos:// emosSeta/ vefSltv-con
com/biodi ity-introdu ction-defi nition-classifihtto iolosyclass.

od

l-https://nptel.ac.inicourses/I 02 I 04068/
2-https://nptel.ac.in/courses/ I 02 I 04068/2

13. Books Recommended

Publication :Rastogi Publications (l3th Edition)
ISBN- I 3 : 97 8-93507 81227

2. qbbal Biodiversity: volume 2: selected countries in Europe by Apple Academic press
ISBN:9781771887175

3. Ecology ofNatural Resources by Francois Ramade
Publisher : John Wiley & Sons Inc
ISBN 9780471901044

1. Ecology and Environment by PD Sharma

r,,il

Vr' ?o'"'



l. Name of the rtment: Enyiron mental Science
2. Course Name Environmental Geolory and

Natural resources
L T P Credits

3. Course Code 17090202 3 0 0 3
4. of Course use tick mar Core
5. Pre-requisite
(if any)

B.Sc. 6. Frequency
tick(use

marks

odd 0 Either
Sem 0

Every
Sem 0

7. Total Number of Lectu 15 weeks ofone semesteTuto assumPractical
Lectures =40 Tutorials = Nil Practical = Nil
8. Course n

informati di relati theirabili tiali Thitoxici detail understanding
Di

Iizati rvati Thi

Envlronmen tal o IS based on thegeo onsv about ftbrent elements n Earth S crust n on to
aval CSSC n and s coursety vercoty basicty ln andconcepts geo ogy

knowof related to oceanlcedge henomenon and Ncunents aluralp andResources saster heManagement pln the cteffi utient on conseand on fo resnatural ources, s course wil cover methods used prevent
ufl'eriS n ncl hazardude and wlnerabil s, mand ti and on meas ures9. Course 0 tives:

2' To provide information about different elements in Earth's crust in relation to their availability, essentiality
and toxicity.

3. To impart knowledge related to oceanic phenomenon and currents; and geo-microbiology_
4. To analyses the risk associated with different disasters and how to predict hazards.5 To understand approaches of Disaster Risk Reduction (DRR) and the relationship between rtlnerability,

disasters, disaster prevention and risk reduction.

l. To provide knowledge to students
Tectonics, Continental drifl etc.

about fundamental concepts in geology, viz. Geological Time Scale, plate

10. Course Outcomes (COs):

l. The student will be able to have detail und€rstanding of oceanic phenomenon and currents.2. The student will have detail understanding about fu;damentat concepts in geology.
3. The student will be able to understand Earth's crust in relation to thel. uuuil-uuitiiy, essentiality and toxicity.4' To understand effects ofhazards, hazard classification natural hazards and technjogical rrrrriar. 

-
5'.To understand management of cyclone, flood, earth quake, drough! disease, fire anj volcanic Jisasters alongwith forecasting and waming system ofdisaster.

Upon successful completion of this course

11. Unit wise detailed content
Unit-l Number of lectures = 10 Basics of

datidating, gical
time tectoni cyc Maj

orphic,

PIanet core, ofmantle. crust, Geo lo lme-T veRelatiConcept absolglc ute thc eoG ong,
Basic of Scconcepts oI lateplate type late tectonp rcs and rockp le or

Irocks sedim metamgneous, ore mtneraand Sentary

Unit - 2 Number of lectures = 10
ter:

bi hi its icati bio-min zali

ntrod lonuct to Movements ofOceans. ocean wa wa tides andves, oceanorcurrents, s€amaJ cunents,
evel chan s and ts on coastal oceansmpact areas, new for e oration of t11 ineral rexp soulces

Geo o croInI and ons fo eral on.
Number of lectures = 10 Disaster m ent

disease,
disaster. disaster Zoni di

D lsaster enI N effectsmanagem ature, andcause, of tl earthcyclone ood- quake, drought,
IEtl voand can lorecasti and wam stem Pre- of saster

I

I

I

I

I

l

I

I

I

I

I
I

I

I

I

i

I

I

I

I

I

I

I

DSE O sEC 0
Even

()

will

Earth:
scale, boundaries,

ocean
as areas

Unit - 3

management
of

l ,/ 
^*...V e,9"
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I

I

oritization, on measue duri disaster-Post disaster.

l.
1

3.
4.

5.

6.
r 83/t0

c

h I

,hhnlbiologv

httos
/en

.in/collnotel.ac 1221

nit
ficati hydroelectric

wind energy, crobial
different

4U uN mber of lectures 1 0 Resources
ofResources C lassiEnergy onIndi4 solarEnergy resources, tidal oceanpower power

enethermal convers Irgy on, energy Seothermal Biomass Mi Fuel ICeenergy l, Hydrogenaas source of uclN ear environmental of resources.,|I Brief of selfJea rnlnDescription E-lea trning componen

.ac. t

cnsr
13. Books Recommen ded

I Introduction to Geomicrobiology by Konhauser
Pub sher:wi ey-B lackwel
ISBN :9780632054541

2. Essentials of Oceanography (l1th Edition) byAlan p. Trujillo; Harold V. Thurman
Publisher : Pearson

ISBN :97803218140s0
3. Soils in Our Environment by Raymond W. Miller; Duane T. Gardiner

Publisher : Prentice Hall
ISBN:9780132191043

4. Ecology ofNatural Resources by Francois Ramade
Publisher: John Wiley & Sons inc
ISBN ;9780471901044

5. Natural Resource conservation: An Ecorogicar Approach by oriver s. owen; Daniel D. chiras
Publisher : Macmillan Coll Div
ISBN :9780023901 I l9

6. Environmental Science by wiliam p. cunningham; Mary Ann cunningham; Barbara woodworth
Saigo
Publisher : McCraw-Hill College
ISBN : 9780073258379

7' Energy TechnoJogy (Non Conventional, Renewable and Conventional) by proL sunil S. Rao and Dr.
B.B. Parulekar.
Publisher: Khanna publisher
ISBN: 978-8 l-7409-040-9

of

Kurt O.
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(ment: Environmental1. Name of the Science
2. Course Name Atmospheric Chemistry and

Pollution
L T P Credits

3. Course Code 't7090203
3 0

4. of Course use tick Core SEC5. Pre-requisite
(ifary)

5. Frequency
(use

marks
tick

Even
()

odd 0 Either
Sem 0

Every
Sem 0

7, Total Number of Lectu Tutoria assumln 15 weeks ofone semPractical
Lectures : 40 Tutorials = Nil Practical : Nil
8. Course Desc

heri ution informa tion pheric
lation This basi chemistry

understanding
tuticonstipheric

AIm c Chem and ltPoosp ts onbasedstry the d ntffere n tmosprocesses
chem n re toistry es. coursegas cover lnconcepts andfo know related to effect ofledge human act vrti CS theon natural atmos on
9. Course O ectives:

c concepts of chemical thermodynamics, kinetics, and photochemistry to analyze chemical
processes existing in atmosphere.

2. To understand the concepts and unifling features ofatmospheric chemistry.
3 To undersland the interconnections betwe€n different layers of atmosphere and the effect of human

activities on the natural atmospheric constitution.

l. To apply basi

4. To understand the sources and harmful i smsnoof se onutl on humans oand
10. Course Outcomes (COs):

3. To understand the effect ofhuman activities on the natural atrnospheric constitution.

wil
unilj/i

interconnecti layers

U cessuc fuls etlon ofpon th IS course thecompl student be able,
To the andapplv offeaturesconcepts ng ncatmosphe

? tandunders the ol]s dbetween fferent of atmosphere

llulants4. To understand estimation methods of different air
ll, Unit wise detailed cotrtent
Unit-l Number of lectures = l0 Atmos ric chemis

Chemi Radi
Chemi formati iculate

batic formati

tmos ccal onriphere atmof os Uompos nsaturatedphere, Saturated o ucnhydrocarbons des
cal for ot') ofprocesses c and tcnorgan CImattorgan Camot Spart

laAd trans onS

Unit - 2 Number of lectures : l0 rsion of utants
on: ution
Iassiterials, sampli

bi

A Polr uti obehavi ur and ofthteSources, alr utants effects of alrpo on humat-l healpo rh
ma C catfi ot') and oCS alrf utanpropenr and anpo ts, al S S atrof tsutanng eteoroMv calpol ogl

utant ISd s1aC e M xlrat
Unit - 3 Number of lectures = l0 llution control methodsAir

Ai ution di
rich phuri orptio

vehi catalltic

Photo-chem cal react ons ln rtroposphere, control techno opo e sulofs, deoxl f'romphur
ean and waste Io sul andur sul(gases covery ph o NI x(_) abs n andthrough

rothe newer contro of emcular SSION onversc on( Indoor onuti tSpol
trocon IIaz:rdou ats r sutant the lr

h,LE

,- dw'
\-

DSE
B.Sc.

about
will atmospheric detail

I chemistry.
To

and

cycle, entropy,

of air

control
controlacid);

methods; atrdevices). and
and

Ir-
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Unit - 4 Number of lectures = l0 Noise
on:Polluti definition. decibelscombining

uti Noise-monitoring. meter,

olN se sound leve octaVEpressure I, nolse-spectra bands, Effects of
noise Soundpoll OD, level continuous nolse andlevel nololher se

networks
ription rng1I Brief ofDesc leaself rn E-lea rnl com tng ponen

L
2.

I -84

13. Books Recommended

l. Industrial Noise control: Fundamentals And Applications, 2Nd Edition by H. Bell; Douglas lI. Bell
Publisher : T&F India
ISBN : 9781138583t91

2. Introduction to Environmental Engineering and Science (3rd Edition) by Gilbert M. Masters; Wendell
P. Ela
Publication : Pearson

ISBN:9780131481930
3. Introduction to Atmospheric Chemistry

Publisher: Cambridge University press

ISBN-10:052177800X
ISBN-1 3 : 97 8-0521 7 7 8008

\A-.---
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rtment: Environmentall. Name ofthe Sciences
2. Course Name Biodi versity & Conservation - Lab L T P Credits

17090204 0 0 4 2
4. of Course use tick Core ( DsE 0 SEC O

ifa
5. Pre-requisite B.Sc.

use tick marks
6. Frequency Even

()
odd 0 Either

Sem 0
Every
Sem 07. Total Number of Tuto Practical.

Lectures : Nil Tutorials = Nil Practical = 52
onl8, Course Descri

distri buti biodigeogaphical Indi
di conservation

tsTh workLab detailcover unders fo on oftanding 1n context to a.versity
This coversalso the fferent ofmethods biod andversity survey

9. Course O

2. To know the common flora and fauna ofdifferent regions oflndia.
3. To study different methods ofbiodiversity conservation.

1. To understand biodiversity distribution and value of biodiversity

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to
distri buti biodigaphical climati ti

itu practi
wildlife dli

ToI know utabo on ofgeo veIS1 on basisthe ofIy cond ons
T2 o Inknow s andtu sEx c ononseryatr

oT3 aboutknow rolethe fo and bl sem IN the localof and fe.ll. List of Case Studies / E ts

3' Wildlife census method (Waterhote survey, point count and line transect method, pug marks count method).
4. To shrdy the biodiversity present on campus.
5. Biodiversity Photography: Field work.
6. Ta determine diversity indices in a given area.

l. Various Project and Case
2. Study of major National

studies conservati
iosphere Sanctuari their

for thc on of ldl fe two(any )
B Ieserves andparks, wi dli f'e and ofaFI Fand auna.

12. Books Recommended

I
2
t
4

Ravindra kumar: Fundamentals
Krishnan: Geology of India and
Wadia: Geology of India.

storical Stratiof Hi Geo and of ndia.ogy graphy
Burma

G.G.: Geolo of Maharashtra

.//
\ n / ^o\r'vu,/ (-L--Y/\

t/)

3. Course Code

national

V



l Name of the rtment: Environ mental Sciences
2. Course Name Environmental Geology and Natural

Resources- Lab
L T P

3. Course Code 17090205 0 0 4
4. of Course use tick Core r'l SEC O

if an
5. Pre-requisite B. Sc.

use tick marks
6. Frequency Even

(/)
odd 0 Either

Sem 0
Every
Sem 07. Total Number of Lectu Tuto Practical.

Lectures : Nil Tutorials = Nil Practical = 528. Course Descri n
Envi cient ization

This ufferi nerabilitv
mitigati preventi

ronmental o and D sastergeol cv Lab he lnManagement effithe utIp and conserv at lon ofnatural resources- course cover usedmethods to s ncludeprevenl hazard rulandng
arednessIS,analys onprep and on measures

I Course O

3

4

The objectives of this course are to:

associated with di
indi

To anal the sn kys d fTercnt sasters howand IO hazardspredict
To aware about dual tnS controlhazard and ent-

10. Course Outcomes (COs):

l. To classiff and explain differences among different rocks.2' To understand effects ofhazards, hazard classification natual hazards and technological hazards.3' The student will be able to understand Earth's crust in relation to their availability olvarious earth
resources-

etion wilU S ucces fulS o rhfpon scomp the student becourse, Ieab to

I l. List of and Case studies

2. Reading a geological map and the symbols used.
3. Uttarkashi earthquake (Imptications and lessons)
4. Flood mitigation practices in India
5' Every student should attend field work for a short duration and submit field diary, geological specimen and areport.
6. Fukushima Daiichi nuclear disaster: Case Study

l. Identification of major rock types.

12. Books Recommended

Alan P. Trujillo, Harold V. Thurm
Publisher : Pearson; 12 edition (22
ISBN- I 3 : 978-0134073545

an - Essentials of Oceanography
January 2016)

^lf

DSE

l. To know about the formation and properties ofdifferent rocks.2' To provide information about different elements in Earth's crust in relation to their availability,essentiality

ofrole

and

2. Ravindrakumar: Fundamentals ofHistorical Geology and Stratigraphy of India.
Putlisher : NEW AGE; First edition (l Septernber r0l8)
ISBN-I0 i08522674s2

l. D.N Wadia: Geolog of India-publisher Alpha Edition.
ISBN-I 3 : 978-9389450620

2. Natural Resource conservation: An Ecological Approach by oliver S. owen; Daniel D. chiras
Publisher: Macmillan ColI Div.
ISBN : 9780023901t t9

I
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t: Enyironmental Sciencel. Name of the
2.Course Name Chemistry andAtmospheric

Pollution- Lab
L T P

3.Course Code t7090206 0 0
4. of Course use tick Core SEC5.Pre-requisite

if an
B.Sc. 6.Frequency

use tick marks
Even odd 0 Either

Sem
Every
Sem

Tuto Practical.7. Total Number of Lectu
Lectures = Nil Tutorials = Nil Practical = 52S.Course Desc
This working

differentproperties their ling

Course lt ntroduce the students to understand the nct andpri dofple fferent usedinstrumentsfor ASS essn)ent. oT know of II utants andpo methodolo Tsamp ogvundemtand the res anddence Io lnutantstransport poll atmosphere.
9.Course ectivesiob

I
2
3
4
5

To know the concentration ofparticulate Matter in air.
To acquaint with NO: measurement procedure.
To acquaint with SO2 measurement procedure.
To get familiar with stack monitoring procedure.

'fhe objecti ves ofthis course are:

To understand ofnoise measurement.
Course Outcomes (COs):10.

l. Students will be able to use different instruments for air quality assessment.2' 
-Students 

will be-ab1e to analyze various parameters fo, uii quaiity ur.essment like concentration ofNO:, SO:, CO, PM erc.
3. Students wilt also be able to explain the sources of different types air pollutants.

thispletionU Successful onlcpon of the student becourse, ab to

I l.List of ts
l.
)
3.

4.
5.

6.

7.

Determination of SO2 concentration in ambient air quality
Determination of 03 concentration in ambient air quatity.
Study of ambient noise level.
Stack monitoring and analysis ofdifferent pollutants.
Determination of Carbon Monoxide.

nation irabl particul ambi
Determinati concentrati bient

Determ of ateresp mattersuspended n ent(RS alr ualPM) q ty
on Nof o: lnon am alr quality

l2.Books Recommended

Air pollution by Rao & Rao,
ISBN-I 3 : 978-007 45187 t7

Series: Central Pollution Control Board

Publisher : McGraw Hill Education

2, National Ambient Air

.rJr'

IN

4
DSE O

alr quality

I
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t: Enyironmental Sci€ncel. Name of the De
2. Course Name Environmental Toxicolory &

Health
L T Credits

3. Course Code 17090207 0 0 24. of Course use tick mar Core DSE SEC
B.Sc. 6. Frequency

(use tick marks)
Even
(/)

odd
0

Either
Semester

Every
Semester

7. Total Number of Lectu Tuto Practical assum l5 weeks of one semester
Lectures = 26 Tutorials = Nil Practical = Nil
8. Course Descri tion:

lndustrialHealth, Environmental Occupati
iri icology

mical li thi
bution toxi lnto body toxicol

The course nc udes know about Oc onaledge cupati and onalSafety
d seas es theand r c SElementffects, of orki cond Tons. ox nvong VC thes stud fo adverse and harmfulvffects Cof he Substance andS cal on vlphysi agents onalsong envlthengs ronment. Pathwavs

d stfl and excretion of bsu ESstanc Ia CTTIC ta ro lnep v ogyStudents foc onUS athe lication of thesepp to the understandiconcepts and on ofng preventi thetoexposure
chem cals.

ectives:9. Course O

l.
2.
J.
4.
5.

The objectives ofthis course are:
introduce upati shi

Envi Safety
basi occupati

occupati
basi ical

To occto onal heal rh lssues and the r cause-effect re IOnat ps.
To know lndusbout tri AI and ronmental mqas toures takenbe reduceto health effects.
To know onal 1SShealth ue mandmanagement to reduce the healthethodology ssues.To know he fo onal envimpacts Ironme andnt Stres onS humanthe and obody psychol

diIdent tofferent xlc chem scal theon S of their chem nature
10. Course Outcomes (COs):

I
2

J

4
5

Explain the bio-transformation and detoxification mechanisms.

aintain phys bei

tiworking
itv

To understand and m the cal m andental soc ial we ofworkersng
T undeno unIand favorabl oneflects heal rh caused the onC di ons
Understand mechthe SMan1 Io xlto c

c toxicoloUnderstand the con of
I I. Unit wise detailed conteni

Unit-l Number of lectures = 6 Introduction to
To troduction, idx co I n xtto cantogy loem lo calhazards, ep uuorosg1 arsenlc son lnS, po g

ox cT ln enthe envtronm Mode fo en fo toxt, IC bXenotry oti US

Unit - 2 Number of lectures = 7 tional diseasesControl measures for occu
fini Occupati ustrial vironmental Occupati

di their fati
ondi venti

De on of Honal eal andth, e of ndmportanc En Sa onalfety
seases and eflects ork en Fvlronment, s& remedies foatlgue-cause lemeE nts ofgue,

nworki c onstl atno1se, on. etc
Unit - 3 Number of lectures = 6 Dose Res

radiati iat
radioactivi

Lethal I resdose on ro fop S€' n ongeo rad onmetry doSImetry
cn tallronmen t cheml cal carcl on
Unit - 4 Number oflectures = 7 Genetic Tox

ty itytnCarc o c It'lhe ca carc lno cgens ofgenr carclno c On andgen cogenes
ourtum SU s ro M ne

Descriptio ing12. n of self rnlea tr-learn ln com tponen
I

2
3

inui
hrt lleof t'totc

d healthsafetv anunationalhttDS la-://e n. rv ik i oed orpy'wiki

P

2

5. Pre-requisite
(ifany)

and ofentry, absorption. the

rhe

the

by

issues-goiter,
chemicals substance,

factor,
Need and

Stress

dose: LD.LD.5O, 0; dose,

Carcinogenesis; mechanism
mutation.

Brief

{
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-toxicol -324rav
colosytal-toxi

onl
.britannica.com/scihttos ence/envi

13. Books Recommended

ISBN : 9780849392320
2 Ecosystems and Human Health: Toxicology and Environmental Hazards, Third Edition bv Richard B.

Philp.
Publication : CRC Press
ISBN : 9781466s67214

3. Occupational Health Hazards and Remedies by R Mohapatra
Publication : JPB
ISBN:978817179990e

4. Occupational Safety and Health by Rosalene E. Graham;Linda S. Rowley
Publication : Amer Technical pub

ISBN : 9780826935700.

Environmental hazards & human health R.B. philip,
Publisher: CRC Press; I edition (April 13, 1995),
ISBN-l 3: 978-1 566701334
Toxicology - principles & applications - Niesink& Jon devries,
Publisher: CRC-Press; I edition (May 29, 1996),
ISBN- I 3 : 97 8-O8 49392320

I

5

6

Toxicolory: Principles and Appli
Publication :CRC-Press

cati ons by Raymond Niesink

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

i

I

4.
5.
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1. Name of the ent: Environ mental Science
2. Course Name esearch Methodology andR

Statistics
L T P Credits

3. Course Code 17090208 2 0 0 24. of Course use tick AEC O5. Pre-requisite
(if any)

B.Sc. 6. Frequency
(use tick

Even
()

odd Either
Sem 0

Every
Sem 00

marks
7. Total Number of Lectu Tuto Practical assumr 15 weeks of one
Lectures = 26

s
Tutorials = Nil Practical = Nil8. Course on3

Research methodo Io and statistiC s design to 1mpart basic understand f fundamental
En I Sc

ng o research nvl ronmen ta lence addi tron to their app I cati acad settiI on n an em I c ng, manv of thmethodo I d sed tho I scu S I n ls wou Id be lar to th dep lS lm ose yed fess Io ln pro Iona researchenvIronments.
9. Course Ob ectives:
The objectives of this course are to:
l. Describe basic of research and research projects
2. Promote data analysis methods for research projects
3. Explain types ofstaristical modelling studies. 

"

4. Leam application ofbasic statistical sollware
5. Aware about risks from a devel ect and their characterization
10. Course Outcomes (COs):

U pon successfu Iet f rh thecomp I on o 1S course student be ab Ie to
I researc h methodo Io leS and enab them research prqects
2 Leam stat I st ical methods for data I nterpretat d analon an vsl S

3 Understand bas f themati forI CS o m oS th mod I studI n ES
4 Leam stal stical ftwareSO

I 1 Untt rse detai led con tent
TI ll it-t Number of lectu res I0 Introductio n to Resea rchobj ect ti vatl S fiI es-mo on I gn I can ce of research, types of research, Research Methodo I
and Sc ent fi Method,

ocv Research
I I c

Unit-2 NU nlber of Iectu res I0 Resca rch Metho dology
Criter Ia Cood TCSCATC h lect f researchse on o prob Iem research des I gn. survey
hypothes IS samp I e and I I Iecti analsamp n co on ysl s an d interpretat data,I on research report
Unit 3 Num ber of lectures I 0 Fu nda mental of Statistics
Pres ta Data-en tlon I;req uencv d stri bution and represen tati Centrai test (Mean

Mode Measurem
on,

ent f Di Standardo S ers IonS- Deviati on
U ir 4n Number of lectu res I0 statistical Softwarc and T tses
Probab I Ity Skewn Sta tist cal anal I keess yst S us I n I SPS S Microso ft Exce I o Testinngln

C f (F )s l s o ananc -testStudent t test. hi squafe Analv

12. Brief Desc fo fsel rnlea n E ea rn tn ct) tnmpone

q- p/'€*-i

DSE 0 sEC 0

In
course

will
Understand vanous to carryout

of
literature,

of

of graphical

and
Hypothesis and

New
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13. Books Reco mmended

2. Research methods in sociology, Cengage Learning Australia by Babbie Earl,
Publicarion: CENACE press USA
rsBN 978130s104945

3. Environmental statistics, methods and applications by Barneft Vic,
Publication: JhonWiley & Sons Newyork.
ISBN-13: 978-047 14897 t9

4' Investigating Statistical Concepts, Apprications, and Methods by chance, Beth L.; Rossman,Allan J.

Publication: Duxbury press.

ISBN: ISBN- I 3: 978-0495050643
5' The good research guide: for smal scare sociar research projects by Denscombe Martyn,

Publication: Viva Books New Delhi.
ISBN- I 3 : 97 8-049 505064i

Ahuj

licati Jaipur

I Ram MResearch ethods JRawath urby alp
ons,Publication: Rawat Pub

ISBN: 9788170336549



1. Name of the De rtment Environmental Science
2. Course

Name
Environmental Modeling &

Simulations
L T P Credits

3. Course Code r 7090301 3 0 0 3
4 of Course
5. Pre-

requisite
B.Sc. 6. Frequency

(use tick marks)
Even 0 odd

()
Either
Sem 0

Every
Sem 0

7 Tutorials, Practical assumln 15 weeks ofone seTotal Number of Lectures
Lectures = 40 Tutorials = Nil Practical = Nil
8. Course Descri

vironmental ti stati puter-
tori risk

lnte di

En odem str and com dbased manatang, ent S senes tia o anfagem part v type
envlronmental onm tada anal ls skrI ssmentASSE andng riml onys The u fogatr

based mode ln alS anSO ofcomputer onuti weath ergral part forecast andpo sastermanagement,
catl buiTh comana men t urse nc udes u com ater lnons ld and analpu S usethpp ng vsl

fo alan cal software AS PS SS oand n n

9 Course 0 ectives:

l. To leam about the basic role of modelling in prediction ofenvironmental changes.
2. To leam about different stages involved in model building.
3. To get familiar with steady state models used for study of rivers and lakes quality
4. To know the growth and reaction rates.

and anal ls,

The objectives of this course are:

5. To leam the use ofstatistical software in i
10. Course Outcomes (COs):

pon successful completion ofthis course, the student will be able:
1. To understand various computer-based and statistical methods used for study and management of

natural resources and the environment.
To understand about remote-sensing techniques, physical principles, sampling, statistics and image-
analysis methods.
To understand different environmental aspects and methodology of formulation of dynamic balance
models.

,

3.

4. nncr le and

U

To ex lain the workin lications of GIS and CPS.
11, Unit wise detailed content

Unit-1 Number of lectures = 10 Introduction of Environmental M
Sampling methodology, Introduction to environm
Approaches to development of models, Classifica
techniques.

ental sampling; Concept of environmental modeling;
tion of models, Validation and forecasting Modeling

Unit - 2 Number of lectures = l0
Model performance, accuracy and utilizati on; Leslie's matrix model. box model, Caussian plume
model, Response surface methodology. Mass balance model, microbial growth kinetics and Monod

uation.
Unit - 3 Number of lectures = l0

competition, graphical representation of data, MS Office (word, power point,
. Use of Statistical software SPSS and Ori

Lotka-Volterra model of
excel etc n

Unit - 4 Environmental Simulations

t

(use tick mark) Core (/1 DSE O sEC 0

activity,
of

of model
such

Ilpes of Environmental Modelins

Concept of Environmental Informatics

Number of lectures = 10
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medi teractiontheir characteristics, Basiccations, functions inputti
graphic

Remote sens andtslng system lescomponen pflnc p platform s, sensors, lnum, starget,
and con Gof SI &cept Appl data methods &ng

ousvafl data tadasourceS, data man at onmanagement, andpu anal andgeo ysls output

Description ing co nent
.,I Brief of self- learn / E-learn

ZDk4YlEnvironmental Modering Environmental Modeling_and_Modelsjowerpointrrptjresenta
tion

I
2
J

:/len. iki/Envkipedia.org/w
//courses. courses/in troducti vironmental

.com/view/

s lronmhttp ental mode tng
ceu .edu/https on-en model lng

https powershow ff44

13. Books Reco mmended

Publisher: Wiley,
ISBN 9783s2728705s.

2. Environmental Modelling - Jorgensen, S. E.
Publisher: CRC Press,
ISBN 9781566702720

3. Remote sensing and GIS Integration- eihao Weng.
Publisher: McGraw-Hill,
rsBN 9780071606547.

vironmental ulatilinglcs o Enf BDynam s-Modelloprocesse slmand on and Dunn.Snape

GIS

I

I

lil)
^ /t'tL-r ./ ,/-\ \./
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1. Name of the t: Environmental Science
2. Course

Name
Soil chemistry and Solid Waste

Management
T P Credits

3. Course Code 17090302 3 0 0 3
4 of Course use tick mar (r') qsE 0 SEC O5. Pre-

requisite
ifa

7. Total Number of
Lectures = 40
8. Course Descri

B.Sc. 6. Frequency
(use tick marks)

Either
Semester

Every Sem

0
Even

0
odd
({)

Tuto Practical xssumln 15 weeks of one semester
Tutorials = Nil Practical = Nil

The course includes knowledge about weathering of rocks, soil profile , inorganic and organic
components of soils, major rock forming minerals, soil/normal forming factors, soil properties,
chemical and mineralogical properties of soils. It also includes solid waste management methods-
sanitary land-filling, recycling, composting, vermin-composting, incineration, energy recovery from
organic waste. The course also includes waste management rules and guidelines with soil
contamination from pesticides and fertilizers.

9. Course Ob ectives:
The objectives of this course are:
l. To know the safe methods of solid waste disposal.
2' To know the methods used for recovery and disposal of solid waste to minimize the adverse effects

on environment.
3. To leam the mechanism of composting and Vermi-composting.
4. To know the techniques ofproducing energy from biomass.
5. To know about management of hazardous waste including corrosive, flammable, explosive and toxic

waste.
10. Course Outcomes (COs):

1. To understand the implications of the productionr resource management and environmental impact
of solid waste management.

2. To understand components of solid waste management infrastructure systems to minimize the
above effects.

3. To be familiar with relationships between inappropriate waste management practices and their
impacts on water, soil and sediment quality.

4. To understand the solid waste and its environmental implications and to leam about safb methods
of solid waste disposal.

Upon successful completi on of this course, the student will be able:

11. Unit wise detailed content
Unit-l Number of lectures = l0 Soil rties

-Q

f,rfl

L

Core
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Unit - 2

Weathering
form SoiChemi propertie

fo Sorocks, fipro Ie, of sor Ins, andorgan corgan ofcomponents SO sng factors, propert es, cal and oS f sol ls

Number of lectures 1 0 Solid waste

Unit-3

tion
-SanitaryVerm mposting,

izati

Sources, generat c fiasslOD, cation s1 of&compo SO d wastes. So d wasteland fil Rec nng. Comyc post ng, -co
from tsPyroc yswaste energym lnlm on recovervtechno e S

Num ber of lectures 7 0 usHazardo waste

Unit - 4

cati physi -chemical properties,Ho
Waste

uril ization

Hazardous waste en Sourcest,Managem C& ass fi on, cowaste onC tro & HazardousTreatment, talsp HazardousI 98 &2 en000 Managem &Handamendments F ngon &
umN ber of lectu res I 0 llutionSoillluti detripo ofl, menta ffects of SO pol remedutants, al measu res for SOas utan soil sediments

12. Brief ofself learni / E-learn entnI

2
J

4
Ilution/

https
de

ors/ co o11

men

h w.en tal II nt

.wiki://cn
tnatl

://www.in
tal-issues/soil-diacelebrati com/environ

I3 Books Reco mmended

llli:!:., Karad. Enviro Media,
ISBN 978_8 I _86 421 -03_ 1

Basic Environmental Technology - J. A. Narhanson.
l:Ili:h:1, 

pearson prenrice grltj O.aition, 
" -"-'"'

ISBN- 978-0132840149
Fundamentals ofsoil science - Henry D. Foth.
}!]i{"t, Wiley rndia pvt. Ltd Genie: Science.
ISBN9788 I 2656209 t, 8 1265 62099

ffi,H:15:::rloperries 
of Soirs_ Brady, N.C. and weir, R.R. prentice_Hau, l4th Edition.

2

Eco-technolo
Kr.

gy for polluti on control & environmental managem ent - By R.K. Trivedi & Arvind

,933?519102ISBN: 97893325 19107

Tlpes
Soil mineralogical

Incineration,

Waste Management,

Soil
pollution,

I.

J.

4.
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rtment : Environmentall Name of the De Science
2. Course

Name
Fundamental of Meteorology L T P Credits

17090303 3 0 0 3

of Course (use tick4. Type Core (r'1 DSE 0 sEC 0

5. Pre-
requisite

B.Sc. 6. Frequency
(use tick marks)

Even

0
odd
()

Either
Semester

Every
Semester

l5 weeks of one semester
7 otalT Num erb fo resLectu rtaTuto Practical assu m
Lectures = 40 Tutorials = Nil Practical = Nil8. Course I)es

introductiprovides rmatc udin moti
di ti

heT an oon cf anch nc on os I5w earth and SEASO sn mpatte
urestruct Io the fferent c lmato o eters 1n rhgical itformparam on fo clou ds and

tat rar massesprec OD, andp mechan lnS1IlS fluenc n c rmate
9 Course Ob ectives:

I

2
3

4
5

To know the structure of atmosphere
To know the methods used for the study of climate at different environmental condition
To leam the mechanism of weather change.
To know the monsoon pattern of India

The objectives olthis course are:

To know about cloud attem and its distribution.
10. Course Outcomes (COs):

1.
)
3.

4.

To understand the weather pattern at different sites.
To understand components and process of climate,
To be familiar with various environmental factors afrecting weather conditions

Upon successful completion of this course. the srudent will he able;

To understand the behavior of monsoon pattern of India
11. Unit wise detailed content

Unit-l Number of lectures = 10 Fundamental of Climate
Lati tion

lati ri factors
Iicati

tudcS & T, otlM son fo theong tudes, eaflh Rota Revo ut on Cono ls oF rce arth SunE
re no sh M lanko 1chp, Defin otl fo h alc CIop ysl mate,
c ass on fo c mate C mate ZONCS fo Indtypes, a,

Unit - 2 Number of lectures = l0 Fundamental of Meteorolo
pheri

wi
emT Earthonperature Heat& B General Audget, tmos c BPressure andelts

S T s ofS, rontsF Aand r Masses weather attem scale
Unit - 3 Number of lectures = 10 Cloud & Monsoon Pattern

di lative dity:
tati

Mechan m1S s o cf oud fo C Hum RTypes ouds, Hum Dew& lnty po
Condensat on cPre lanInd Monsoon w destem sturbances

€,[- rU
LW

and Climatolosv
3. Course

Code

coLlrse

atmosphere,

major

and
Theory, Seasons, climate,

circulation,Distribution
Wind Global Beaufort

Clouds, formation,

QT

New
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Unit - 4 Number of lectures = i0 Climatic Disturbances
tning, Hurricane, atilimate Reducin

Thunderstorm Land Tro calgh Tpl s,Cyclone omado, E Ni La Nno, Rad velna,oF rc Clng, GreenChange, House Gas

n of self / E-learn component12. Brief Desc

I l9l II 0200
7 co

I 0600 .com/l.ac.inl:l/note courses/ I t9/106t I l9r 8/https suides/chemi
-Dollchemi sol

s I.ac
13. Books Recom mended

Publisher: Sharda pustak Bhawan,
ISBN 9788186204122

2. Atmosphere, Weather and Climate_ Barry R. G. and R. J. Chorley
Publisher: Routledge.
rsBN-l3 97 8-041 54657 0o

3 IITj Book ofJvleteorology- Berry F. A., E. Bollay and N. R. Beers.
Publisher: McGraw Hill.

I . Climatology-D.S. Lal,

ISBN I3:9780070050303

Emissions,

W



1. Name of the mentl Environmental Sciences
2. Course Name Environmental

Simulations -Lab
T P Credits

3. Course Code 17090304 0 0 4 2
4. Type of Course (use tick mark) Core (r') lsE 0 SEC O

B.Sc. Even 0

Tutoria
Pnrctical = 52

rma

Tutorials = NilLectures = Nil
Practical.

5. Pre-requisite
(if any)

odd
(r')

Either
Sem 0

Every
Sem 0

7, Totel Number of Lectu

6, Frequency
(use tick

8. Course Description:
Environmental modeling, statistics and computer
of environmental monitoring activity, data analys

-based data
is, risk asse

management is essential part ofany type
ssment and risk mitigation

9. Course Objectives:

l. To leam about the basic role ofmodelling in prediction ofenvironmental changes.
2. To know different type environmental models.
3. Leam the basics ofcomputer application.
4. To understand the role of modeling in environmental science.

The objectives ofthis course are:

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able:
l. To understand various computer-based and statistical methods used for study and management of
natural resources and the environment.
2. To understand different environmental aspects and methodology of formulation ofdynamic balance
models.
3. To understand applications of different environmental models.
11. List ofCase Studies / Experiments

Application Basic Microsoft Office Software
Graphical representation of data

Use of statistical package SPSS (Statistical Product and Service Solutions)
Graphing in ORICIN
Environmental Modeling software and their applications.

I
2

J

4

5

12. Books Recommended

Bioprocesses-Modelling and simulation - Snape and Dunn.
Publisher: Wiley,
rsBN 9783527287055.
Environmental Modelling - Jorgensen, S. E.
Publisher: CRC Press,
rsBN 978r566702720

I

2

Dynamics of Environmental
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1 Name of the artment: Environmental Science
2.Course Name Soil Chemistry and Solid Waste

t-Lab
L T P Credits

3.Course Code r7090305 0 0 4 24. use tick mar Core DSE
5.Pre-requisitc

(if any)
B.Sc.

tick(use
marks

Even 0 odd
({)

Either
Sem 0

Every
Sem 0

T.Total Number of Lectu Tutorials Practical.
Lectures = Nil Tutorials = Nil Practical = 52
S.Course Descri

basi
propertie

li

Course wl ntroduce the tostudents understand rhe chemc the oTstry themethodo o fbr fo ICbas8v c calo-chemiysph oS f sol To understand th so d wasteand ents envlronm tal m cat onsp

9.Course Ob ectives:

I

2
3

4
5

The objectives of this course are:

ectricalworking onducti

id

know eth nc and ofpr andH Ep cp vtty
To ethodom o Ibr anal s fo afc bonys content SOn

oT earn theabout cat excon han t of ilSO sampac v p
o owknT mthe ethodo o rfo anal oS f sod anlum dgv yst um onc lntent rhpotass so sam lep
oT kno the andS m strate of SO waste

l0.Course 0utcomes (COs):

2. Students will also able to characterize the sorid waste on the basis ofdifferent properties
3. students will also be able determine the heavy metals concentration in soir.

etion thi
di for

U n S ccesu sfupo of Scomp the studentcourse, be ab
tudentS S wl a SO ab e understand use mfferent ethod S techn ues SO uaq q tyanal SlSv

ll.List of Ex ments
I
2
J
4
5

6

Determination ofcation exchange capacity ofthe soil.
Estimation of exchangeable Nq K, Ca and Mg in soil.
Solid waste characterization of the waste in thi nearest vicinity.
Determination of phosphorus and nitrogen lrom soil samples.

natl
Measurement fo H eand callectri nco ductp vl foty
Determ on Io the am tter l1 SOorgan

l2.Boola Recommended

ISBN: 97893325 19tO7, 9332519102
2. Solid Waste Managemenr CPCB. New Delhi.

l. The Nature and Properties of
Publisher: R.R. Prentice-Hal

Soils,
I, l4th

Brady, N.C. and Weil,
Edition.

of Course
SEC

6.Frequency

This of soil know
analysis

meter.To
leam Organic

the

to and and

soil.

^ /t^a"
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l. Name of the Envi Scienrtment ro men ntal ce
2.Course Name Fundamentals

and Climatolo
of Meteorology
- Lab

L T P

3.Course Code 17090306 0 0 4

Credits

24. of Course use tick mar Core DSE SEC5.Pre-requisite
(if any)

B. Sc.

tick
6.Frequency

(use
marks

Even
()

odd 0 Either
Sem 0

Every
Sem 0

T7 o Ntal mu rbe fo Lectu Tutorials, Practical,
Lectures = Nil Tutorials = Nil Practical : 52S.Course I)esc n

uctl din ori
gical rmatitati maJor

The cours rov des an ntrodp on fo c tmate chan INc u mge Son fo earth and nseaso Sostructure f the atmpattern d fferent cosphe TE, mato o eters n the loparam on o cf oud s,and rec rat masp p oh, ses and mechan sms nfl cucn n mate
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