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DR. BABASAHEE AMEBEDEAR MARATHWADA UNIVERSITY

CIRCULAR NO.SU/Sci./M.Se./69/2021

It is hereby inform to all concerned that, the syllabus prepared by
the concerned Board of Studies and recommended by the Dean, Faculty
of Science & Technology the Hon'ble Vice-Chancellor has accepted the
Following Syllabus for affiliated Colleges and University Department
in his emergency powers under section 12(7) of the Maharashtra Public
Universities Act, 2016 on behall of the Academic Council as appended

herewith.
Sr.No. | Syllabus {(under Choice Based Credit System) __ .|
1. M.Sc. Zoology semester Ist and IInd. B
2. M.Sc. Environmental Science semester Ist and IInd. |
3. M.Sc. Botany semester Ist and [Ind.

This shall be effective from the Academic Year 2021-22 and
onwards.
All concerned are requested to note the contents of this circular and

bring notice to the students, teachers and stafl for their information and

necessary action.
University Campus, _ /\(\W/
Aurangabad-431 004, L

*

*
REF.No. 8U/Sc1/2021) v~ © egistrar,
: i .

i1

=

Date:- 13.12.2021. - .
Academic Section.

* ¥
=

Copy forwarded with compliments to :-

1| The Principal of all concerned Colleges,
Dr, Babasaheb Ambedkar Marathwada University,

2| Head of the Department, Department of Botany
Dr.Babasaheb Ambedkar Marathwada University, Aurangabad.

3] Head of the Department, Department of Zoology,
Dr.Babasaheb Ambedkar Marathwada University, Aurangabad.

4| Head of the Department, Department of Environmental
Science,
Dr.Babasaheb Ambedkar Marathwada University, Aurangabad,

5| The Director, University Nelwork & Information Centre, UNIC,

with a_request to upload this Circular on University Wehsite.

* %
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Copy to :-

1
2|
3]
4
3]

6]
7l

The Director, Board of Examinations & Evaluation,Dr.BAMU, A'bad,
The Section Officer,[M.Sc.Unit] Examination Branch,Dr.BAMU A'bad,
The Programmer [Computer Unit-1 | Examinations, De.BAMU A'bad.
The Programmer [Computer Unit-2] Examinations, Dr.BAMU,A'bad.
The In-charge,|E-Suvidha Kendra|, Rajarshi Shahu Maharaj Parlksha
Bhavan, Dr.BAMU,A'Dad.

The Public Relation Officer, Dr.BAMU A'bad.

The Record Keeper, Dr.BAMU A'bad.
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Department of Environmental Science

Structure and Curriculum

For
M.Sc. Ist year Environmental Science
of
College and University Department
(Choice Based Credit System)

with
() B E Pattern

(Effective from the Academic year 2021-22)




Dr. Babasaheb Ambedkar Marathwada University, Aurangabad.

Course Structure

M.Se, (Environmental Science) in Choice Based Credit System

Froami Acadernic Year 202 (-2022

{1 Pphneakak B
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1 eredits against 2650 marks.
MLSc. | vear (Semester- [)
LS Cg:r Paper Titles E:i Credits | Marks
COM | COM-100 | Constitution of India 02 02 50
RM | ENV-001 | Research Methodology Part-| 1% 02 50
FC ENV-401 Foundation Course on Environment i [k 100
CC | ENV-402 | Physical and ‘Chemical Aspects of Environment i 4 {0
CC | ENV-403 | Techniques in Enviranment & Analysis i i) 104
EC | ENV-421A | Wildlife Conservation & Management i 04 | 100
EC | ENVA421B | Environmental Metrology &Climate Change 04 04 100
LC |[ENV-#4] | Lab Course-l 04 02 50
LC | ENV-442 | Lab Course-II 04 02 S0
LC | ENV-443 | Lab Course-lll 04 fi%) 50
ELC | ENV-444A | Lab Course-1V 04 02 50
ELC | ENV-444B | Lab Course-1V 04 02 50
Total Credits for Semester — [ = 28 (Theory 20 & Lab:08)
{(With One Elective Conrse)
M.Se. I Year (Semester-11)

SN m“ Paper Titles EE':‘L Credits | Marks
RM | ENV-D02 | Research Methodology Part-] s 02 a0
CC | ENV-404 | Environmental Biotechnology (M 04 100

T CC | ENV-405 | Applications of Green Technology (4 (0 100)
CC ENV-406 | Environmental Engineering & Tﬁ:hnnjﬁé& ' 04 04 100
EC | ENV-422A | Environmental Management Systems 04 04 100
EC | ENV-422R | Environmental Statistics & Modeling (4 04 100
LC | ENV-445 | Lab Course-V (i 02 50
LEC | ENV-446 | Lab Course-Vi 04 2 | 5o
LC | ENV-447 | Lab Course-VII 04 [i¥] 50

| ELC | ENV-448A | Lab Course -VilI T 02 50

ELC | ENV-448B | Lab Course-VIl| oa | 02 50
Total Credits for Semester — 11 = 26 (Theory:18 &Lab:08)
{With One Elective Course)
2
Faculty of Sclence s Technology :




M.Se. lnd year (Semester- 1)

S—

Canrne cg:'d’:“ Paper Titles -.I:fk Credits | Marks
CC | ENV-501 04 04 1040
CC | ENV-502 04 04 100
CC | ENV-503 i (4 100
EC | ENV-521A M| 04 100
EC |ENV-321B ™M 04 100

| SC | ENV-522 04 04 100
LC ENV-541 Lab Course-1X 1 02 a0
LC | ENV-542 | Lab Course- X Y| (2 50
LC ENW-543 Lah Course- X1 i 02 A0

ELC | ENY-544A | Lab Course- XI1 4 02 50
ELC | ENV-544B | Lab Course- XI1 04 (2 S0
Total Credits for Semester — 1= 28 (Theory:20& Lab:08)
{(With One Elective Course)
M.S¢. Ind Year (Scmester-1V)

Conres Eg:;:* Paper Thtles :E:::; Credits | Marks
CC | ENV-5M 04 04 100
CC | ENV-505 04 04 100
CC | ENV-50% 04 {4 100
EC |ENV-523A i 04 1410
EC | ENV-523B 04 04 100

© LC | ENV:545 | Lab Course-XIII 0d a2 0
LC |ENV-3546 | Lab Course- XIV 04 02 50
LC |ENV-347 | Lab Course-xV 4 02 50

ELC |ENV-548A | Lab Course -XVI o4 (2 50
" ELC | ENV-548B | Lab Course-X V1 o4 02 50

Total Credits for Semester — |

\ {With One Elective Course)

1=24 (Theory: 16 &Lab:0K)




Introduction:

The course of M.S¢. Environmental Science iz designed as per the present needs of
industrial and professional consultancy services, development of administrative, minagement
and academic skills and at par with NET/SET syllabi, The content of syllabus is modified and
reframed from time to time considering the need of time and demand from industries (o
incorporate recent developments and new trends in the subject. Apart from the academic
curricula the students are assigned Geld visits, excursions, and industrial visits and special in-
plant training in industries. The students are encouraged for research through the projects as a
part of partial fulfillment of the M.Se. course. The students are also given exposure to seminars,
short-term trainings and guests lecture by eminent environmentalist. The course promotes the
tnterest in the students to enrich their knowledge and involvement in the environmental
protection.

Eligibility condifions:

Those who have completed B.Sc. with Environmental Science, Botany, Zoology,
Physics, Chemistry, Microbiology, Bicchemistry, Bio-Technalogy, Earth Science etc., B.E. Civil
Engincering, B.Se¢. Agriculiure and Foreignsic Science, shall be held eligible fior the admission o
M.5c. in Environmental Science.

The weightage of 1% will be given to the candidates who offered Environmental Science
as one of the optional subjects at the B.Sc, level for seeking the admission to the M.Se.
Environmental Science.

Admission / Promobion Mrocess:

In response 1o the advertisement for registration, interested students will have 1o register
themselves, Admission will be done on the basis of merit in their degree score or Commaon
Entrance Test (CET) and performance of students at their qualilying graduate level examination,
The weightage of 1% will be given o the candidates who offered Environmental Science as one
of the optional subjects at the B.Se¢. level for secking the admission to the M.Sc. Environmental
Science. Once the student is admitted he / she will be promoted to the 2* year (3rd semester) if
he / she qualify all courses 1" semester and 50 % of theory courses of 2™ semester. Students
will have to register themselves for every consecutive semester. Dropout students will be
allowed Lo register for respective semester as and when the concerned courses are offered by the
eourse implementing institute/ department, however he / she should not exceed more than twice
the duration of the course from the date of first registration. The admission of the concern
student will be automatically cancelled if he / she fail to complete the M. Sc. degree within a
period ol maximum four years / eight semesters.

Course structure;

The M.Se. Course is of two years period with 106 Credits of 2650 marks. The course is
divided in to four semesters, [n Arst semester there will be 28 credits with 700 marks. Second
semester is of 26 credits with 650 marks, third semester is of 28 credits with 700 marks and
fourth semester is of 24 credits with 600 marks. Paper No ENV- 5322 of 4 Credits of 100 marks
from 1™ semester will be a Service Course which can be opt by the students from other
department / institutions.



Daring the two years study course students has to eam the total credits from the

following manner,

1. Core Courses 2= dd eredits
2. Elective Courses - 16 credits
3. Foundation Course - M eredits
4. Service Course - (M eredits
5. Lab Courses = 24 eredits
6. Elective Lab Coorse = (IR eredits
7. BM Courses = M eredits
R COM Course - 2 eredits
Total Credits - 106 credifs

Above credits includes the credits for Research Methodology /Research Project fin-plant

training ete. in the following manner 04 credits-RMC and 3 credits for Project dissetation, In-
plant training and field work ete, with a total of Yeredits devoted for research orient sctivities,
Courses:

‘r

Core Course (C.C) : Core course is a course that a studemt admitted to a particular P_Gi.
Program must successfully complete to receive the degree, Mormally no theory course
shall have more than four credits.

Elective Course (E.C) : Elective course means an optional course from the basic subject
or specialization,

Foundation Counrse (F.C): It includes fundamentals of environment, necessary (o the
students offering the course from other disciplines.

Service Course (S.C): Service course will be offered in 1lrd semester, Students must
complete a service course for securing M.Se. degree wo acquire 4 credits,

Lab Course (L.C) : It includes all laboratory assignments related 1o theory courses,
Elective Lab Course (E L C) It includes all laboratory assignments related to elective
theory colrses

Research Methodology (B.M): This course includes research related components (o
understand basics in the research and develop the research skill,

. Common Course (COM) @ This course is introduced to leam the Great Constitution of

India,

. Bridge Course in Environmental Science: This course is designed to provide some

important concept’s introduction as the base to science graduates, who have not studied
the environmental science subject at graduate level. This course is being implemented at
the beginning of M.Sc. Envirommental Science st semester and will be used for
identificantion of slow snd fast learmer student,

Each course shall include lectures’ wiorials/laboratory or field workiseminar/practical
trainingfassignments (mid-term and term end examination/paper/report writing or review of
literature and any other innovative practices to meel effective tesching and leaming needs.

The resull of examination conducted of *Bridge Course in Environmental Scicnoe” will be
used 1o identify the slow and ftast leamer students, which is an integral part of OBE pattern,
The student will have to register the service course of his interest after the start of [lird
semester in the concerned department on official registration form and is to be completed
it Lthis semesier,

Mo service course

unless & mimimaum of [0 students are registered.
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Choice Based Credit System (CBCS) :

The. choice-based credit system has been adopted by this depariment. This provides
flexibility 1o make the system more responsive 1o the changing needs of our students, the
professionals and society. It gives greater freedom to students Lo determing their own pace of
study. The credit-based system also [ecilitates the transfer of credits,

= Students will have to earn 106 credits for the award of M.Sc. (Environmental Science)
degree,

F Out of 106 credits, siudents will have to eam the credits from Core courses with 44
credits; foundation course worth (04 eredits, elective courses worth 16 credits, laboratory
courses worth 32 credits (24 credits For core Lab course and & credits for Elective Lab
course), research methodology 4 credits, service course 4 credits and 02 credits from the
compulsory course *Constitution of India’.

Credit-to- contact hour Mapping:

One contact hour per week is assigned | eredit for theory and 0.5 credits for laboratory courses/
research project.  Thus a 4 - credit theory course corresponds 1o 4 contuct hours per week and
same analogy will be applicable for laboratory courses ! research project, containing 4 contact
hours per week for 2 credits practical course.  Gwerall, one credit equal to 15 hours for theory
and 30 hours for practical,

Note:

#  Tutorial, assignments and seminar presentation are integral components of all theory
courses. Tutorials consist of conceptual / questions based on the respective theory courses
in the semester covering all units of paper,

= Euch course [ paper should be taught ahout 56 contact hours in one semester.

E  Teaching duration for LAB COURSES from first to fourth semesters should be of (4 hours
per week per hatch,

Attendance:

Students must have 75 % of attendance in each core, foundation, elective, labomatory and
research project course for appearing examination otherwise he / she will not be strictly allowed
for appearing the examination of each course. However, students having 65 % attendance with
medical certificate may request Head of the Department for the condonation of attendance.

Pattern:

The 60:40 patterns for external and internal assessment will be implemented with continuous
assessment and there shall be separate passing for extenal and internal assessment.

Results Grievances
Girievances related to assessment in examination will be resolved as per the provisions of
university rules and regulations.

Evaluation Methods:

F The assessment will be based on 640: 40 ratios for exiernal and internal pattern. In the
continupus internal assessment (CIA) and semester end examination (SEE), there s
separafe passing,.



Continuous Internal Assessment (C1A):

* For the theory paper of 100 marks, there will be 40 marks for Continuous Intemal
Assessment (CLA) of the students, containing 20 marks for two midtcrm tests (10 marks
per test), 08 marks for two tutorials (04 marks per tutorial), 08 marks for one seminar (06
marks for giving seminar and 02 marks for submission of hard copy of seminar) and 04
marks for attendance and overall performance.

For theory paper of 30 marks, there will be 20 marks for Continuous Internal Assessment
(C1A) containing 10 marks for one midterm test, 04 marks for one tutorial, 4 marks for
one seminar (03 marks for giving seminar and 01 mark for submission of hard copy of
serrinac) and 02 marks for attendance and overal] performance,

The first midterm exam will be taken after completion of 40 percent syllabus and second
midterm exam will be taken afier completion of 80 percent syllabus, The score obiained
in continuous internal assessment by concem teacher, who is teaching that paper will be
considered as internal score.

There will be 20 marks for Continuous Intemal Assessment (CIA) of lab course /
practical paper of 50 marks, containing 08 marks for one practical test, 04 marks for
recond book submission, 04 marks field work [ assignments / viva on practical’s and (4
marks for attendance, discipline & overall performance of student.

There will be separate passing for internal and external examination. The students
have w0 eam minimum 40% marks [or passing in internal and external examination
separately

The minimom passing marks for internal theory paper of 04 credits is 16 marks and 24
marks are for extemnal examinalion.

The minimum passing marks for intemnal theory and practical paper of 02 credits is 08
marks and |12 marks are tor extensional examination

Semester End Examination (SEE):

# The semester end theory and practical examination will be conducted after completion
teaching. The total marks shall be 100 for 4 credit theory courses, 30 marks for 02
credits theory course and 30 marks for 02 credits lab course / practical course. The
semester end exam of 60 marks will be taken for 4 credits theory course and 30 marks
for 02 credits theory course along with 30 marks lab course of 02 credits.

Semester end examination (SEE) time table will be declared as per the university annual
calendar. The paper setting and assessment of theory courses, laboratory courses and
project dissertation will be done by external / appointed examiners.

A, Strueture for theory course for Internal Assessment.

i} Theory paper of 100 marks

Test-l | Test-Il | Two Tutorialy e Attendance, Total
- Asgignmenis Seminar | Discipline & Murks
Owerall
performance
[ |
L0 marks | 10 morks 08 marks (8 marks (4 marks ) marks |




B.

i) Theory paper of 50 marks

Tesi-1 One One Altendance, Total
Tutorialf Seminar Dizcipline & Overall Marks
S Assignments | _ performance efe.
10 marks 04 marks 4 marks 07 marks 20 marks

Structure for lab course for Internal Assessment.

Test-1 [{emrd_hﬁnk Flelil_v'léelff” Attendance& Overnll | Total Marks |
Assignments / performance efc.

(08 marks | 4 marks | 04 marks (4 marks 20 marks |

The theory and practical examinations will be held at the end of each semester.  There

will be separate passing for confinuous infernal assessment marks and for semester end
examination assed by external / appointed examiner center wise afier getting at least minimum
marks in each paper.

Every student will have to complete 106 credits to ohtain the Masters degree in

Environmental Science having practical’s! leborstory work / field work / demonstration work
ete., of which [06 credits should be from their respective subject and four (04) credits from
service courses

Pattern of semester end guestion paper will be as below:

"

The semester end examination of theory course of 4 credit will have two parts A and B with
(10+50 = 60 Marks). Part A will be consisting of 10 questions having | mark each (multiple
choice guestions [ fill in the blanks/ answer in single sentence ete.) as compulsory questions
and it should cover entire course curriculum. Part A will consist 10 Marks. Part B will carry
7 questions of which students will have to attempt any five questions each of 10 marks. The
time duration of the paper will be 03 hours.

The semester end examination of theory course of 2 credit will have two parts A and B with
(D6+ 24 = 30 Marks). Part A will be consisting of 6 questions having | mark each {multiple
choice questions / il in the blanks' answer in single sentence elc.) as compulsory guestions
and it should cover entire course curriculum. Part A will consist 06 Marks. Part B will carry
5 gquestions of which students will have to attempl any three questions cach of (08marks. The
time duration of the paper will be 02 hours.

(Note: -Number of sub guestions (with allotment of marks) in a question may be decided by
the examiner.)

Semester end practical examination (for laboratory courses) will be of 30 marks each and 3
howrs duration. Student must perform at least three experiments from each lnb course
containing one major and two minor experiments. The major question of 10 marks and minor
Question 08 marks and 04 marks for viva-voce exam. The final practical examination will be
conducted at the end of cach semester along with the theory examination,



# Semester end examination for project dissertation will be carried out in the respective
semester, The content, presentation, interaction and submission will be considered during
project disseriation assessment.

{ Mote: The project dissertation will be a part of lab course from fourth semester and it will
be allotted at the beginning of first semester and assessed in fourth semester.)

FThe students will have to complete one month [nplant training in Industry £ Institution NGO
I Laboratones [ Municipal Corporation ¢ Forest department / Pollution Board ete.

(NWote : Swdent will be deputed in summer vacation for inplant training after [Ind Semester
Examination and student will have o submit inplant training completion report with
cerlificate 10 the department and it will be assess in final practical examination.)

= Al the end of each semester the result will be forwarded to the Director of Examination

Board by CAP chairman.

Earning Credits:

Al the end of every semester, a letter grade will be awnsrded in each course for which a
student had registered. A student's performance will be measured by the number of credits
that he'she earned by the weighted Grade Point Average (GPA). The SGPA (Semester Grade
Point Average) will be awarded after completion of respective semester and the CGPA
(Comulative Grade Point Average) will be awarded at the end of the 4™ semester,

Crading Svstem:

# The grading reflects a student-own proficiency in the course. A ten-point rating scale shall
be used for the evaluation of the performance of the students to provide letter grade for each
course and overall grade for the Master Programme. Grade points are based on the total
number of marks obtained by him £ her in all heads of the examination of the course, The
grade points and their equivatent range of marks are shown in Table-1.

Table I : Ten point grade and grade deseription

Maarks Grade Point | Letter Deseription |

Obtained (%) Grade o

CH1- 1000 ?LQI}— La (] Otstanding

80-89 8.00-%.90 A" | Exceptional

70-79 7.00=7.90 A" Excellent

B0-69 | 6.00-6.90 A | Very Good

55-59 235,90 B' Giovewd
| 50-54 5.00-5.40 B | Fair

45-49 4.50-4.90 C | Average { Above)
41-44 4.1-4.49 C__ | Averape

40 4.0 P Pass
[ <40 (.0 F Fail { Unsatisfactory

0.0 AB | Absent

# Nonappearance in any examination / assessment shall be treated as the students have secured
zero marks in that subject examination / assessment.
9



¥ Minimum P grade (4.00 grade points) shall be the himit to clear / pass the course / subject, A
student with F grade will be considered as “failed” in the concemed course and he / she have
to clear the course by appearing in the next successive semester examinations.

¥ Every student shall be awarded grade points out of maximum 10 points in each subject
{based on 10 point scale). Based on the grade poinis obtained in each subject, Semester
Grade Point Average  (SGPA) and then Cumulative Grade Point Average (CGPA) shall be
computed. Results will be announced at the end of each semester and CGPA will be given on
the completion of M, Sc. programme.

Computation of SGPA (Semester Grade Point Average) and CGPA (Cumulative Grade
Point Average)

Grade in each subject £ course will be calculated based on the summation of marks obtained
in internal and semester end examination.

The computation of SGPA and CGPA will be az balow
¥ Semester Grade Point Average (SGPAY is the weighted average points obtained by the
students in a semester and will be computed as follows,

Sam (Course Credli X MNomber af Grade Points in corcern Course Gained by the Studeni
BGPA = Dl

Bum (Conree Credin)

The 3GPA will be mentioned on the mark shest af the end of every semester.

e

The Cumulative Grads Point Average [CGPA) will be usad to describe the averall perfarmance ol a student in
nll semester of the course and will be computed as under,

Sum { All Four Semester SGIFA)
OGPA = s=eee
Totul Muomber of Semester

The SGPA and CGPA akall be rounded off to the second place of decimal,

Grade Card:

Results will be passed through the Departmental Committee / Principal and the grade card
{containing the grades obtained by the student along with SGPA) will be issued by the university

after completion of every semester,
The grade card will be consisting of ollowing details.

# Title of the courses along with code opted by the student.
# Credits associated with the course.

# CGrades and grade points secured by the student.

¥ Total credits esrmed by the student in a particulir semesier.
¥ Total credits eamed by the students till that semester.

= SGPA of the student.

¥ CGPA of the student (at the end of the 4® semester).

Cumualative Grade Card

The grade card sheet showing details grades secured by the student in each subject in all
semester along with overall CGPA will be issued by the University at the end of 4" semester,

L



Semester - |

BEM (EXNY- 001: - Research Methodology — Pari-1)
{ Theory Course with 012 Credits)
Course Ohjectives
|, Student will know the different research approaches, scientific methods, criteria for good
research and innovation.
2. Student will get knowledge of problems encountered while working on research plan,
troubleshooting mechanism and field and laboratory problems.
3. Students will get the knowledge of data collection, presentation of data, data analysis and
presentation of samples.

Teaching Scheme Evaluation Scheme
Lecturas 5= 2 htweel
Tutorials = | he' week Continuous Internal Assessment by Teacher = 20 Marks
Test :- | hriweek Sem-End Examination :- 30 Marks
Total Credit - 02 Total Marks :- 50 Marks
LT 10+2

Definition of resemrch, Objectives of research, Research approaches, Significance of
research, Research and scientific methods, Innovation and research, Research process, Criteria of
pood research, Types of research, Defining the research problem, hypothesis, Technique involved in
defining a problem, Rescarch design, Imporant components and concepts related 1o research
design, Developing a perspective research plan,

Uimit-11: 13
Research design, Problems encountered during working of research plan, troubleshooting

mechanisms for encountering Ficld and laboratory problems, Data collection-by survey method

and by experimentation, Types of data, Data presentation methods, Data analvsis, tools of data

analysis, Sampling ~Collection of samples, Preservation of samples (soil, water, or live specimen

of live sumples), Selection of representative samples, Populations and samples,

Current developments in the subject.

Course Qutcome
Students should able o

1. Explain the differemt research approaches, scientific methods, critera for good

rescarches.

2. Deseribe the problems encountered while working on research plan, troubleshooting
mechanism, field and laboratory problems.

3. Acquire knowledpge of data colleetion, presentation of data, data analysis and presentation
of samples.
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Semester— |

FC v HE i
(T hecry Core Coorae with 04 eredits)
Cosrse Objectives

Students will be able i ki

. Dynamics of human ccosysiems, nafure of o biotic amd bistic components and balsncsd parameters ¢ of
o B

2. The concept of our earth™s environment and the presence of unique environmsental condifions sre responsible for
presence al III'I.'II.'IE cresiure on our |1|nq1:l earih,

3, The different compenents of buman ecology and their significance con e undersioed very well,

4, Mawre ard staius of the mojor envirommentzl ssues of homan environment con undersood along with different
unthropogenic impacts,

Tenching Scheme Evaluation Scheme
Leciures = 4 he'week Cantimows nternnl Assessment by Teacher = 40 Morks
Tutarials - 1 hrweek Hem-End Examination - &k enrks
Tedl = | howesk Todal Marks - 100 Marks
Total Cradil -

Unii-I: = 10-+1

Farth’s Enviromment: Earths metamoerphic changes and environmental conditions, Earths uniqueness for survival
ad  Mourishing lving organdeans, unigue plvsical phenamencn in exrth’s emviromment, thermal balanes in canh's
envircament, evalution of living orgnnisms in carih’s enviromment, mteraction of living end nenliving components
in garths bigsphers, hulanced environmental parsmicters in bosplere, basic Bawes in aivifonments sudy, lnporance
of carth s covirenmend stuly.

Unit [0 - 1ir+1
Envirnnmental Bidegy: the sinsciure of Biosphere, evolution and development of living organisms diversioe in
biosphere, ecosystem development in bosphere, ecoogionl processes and life support systems, impact of living
organisms an onliving envirsnmental componests, Linpact of altered nonliving parameters on living organisms,

U mid-000: - 101
Human ecology:  Evolution of man in biosphers, concept of luman eoology, principles and scope of human
ecology, comipanents of isnian ecelogy, humsen ecolegy and human setlements, man-environmental relationships —
hurting gahering, fishing, mining, acquiring forestey and resources.

Energy Mow, ford chain and food web in human aedified ecosystems.

Unit-Iv: {138
Anthropogenic impaets:  Humans impact on the Besphers and s ile support systems (scliding Flosa, Fau,
soil; climate, mimaosplierd, lerresicinl and squatic ccosystems), Esrh, Mon and Bnviconment = man modified
erasysiem,

Limit ¥ i+1
Isswes in Buman enviromment: Homon population growth, popilation expleskon, huimans” food security, human
henlth problems, urbanization, scarcity of poteral reseurces, carrying capacity of man In s habitae or in
environment, alteration in human's environmental balance.

Current development in the subjeet.

Conrse Duicome
Srudents should able to:

Befine human ecological systems and iis functiomality along with sinbility concept of ecosvstem
Describes and understand the earth environments balanee.

3. Recognize ecolaghenl systems robe in maintaining earth’s environmenisl balonce. |

4. Examise the imporancs of balnneed environment for survival of mankind an planet earh For long time.

Bl
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Semesier — 1

CC (Env-402: - Physical and Chemieal Aspects of Environment)

([ Theory Core Course with 04 crediis)

Course Ohjectives
Students will e able g0 know
. Urdersinnd the besics of Environmental Chemesiry
2. Acguire the knowledge of chemestry of Alr, Water & Sall
1. Understand groen chemisiy and Bs role in susteinabde development.
4. Apalysis proeess for Adr, Wader & Soil

Tenching Scheme Evaluation Scheme
Leciures == & hitweek
Tutorigls = | hr! week Continamous Intermal Assessment by Teacher - 40 Marks
Tet = | he'wesk Sem-End Examinalia = 60 Marks
Total Credit  :» 04 Total Mark == 100 Marks
Unii-1: - Physical Aspecis of Enviroomental Chembstry: 12

Interwction of thermodynomics with environmens, Oxidstion - Reduction reactions.  Chemisary of
Carbonate  compounds, chemistry of hydrocatons:  ntreduction, $ypes and  hydeocarbons in enviromment,
Radiomuelide: introdwetion, radionuclides 0 environment and ibelr propentics, Chemical speciation « intraduetion,
example: Mercury, Lesd and Copper, arsenbs. jote,

Unibt-11 - Chemienl Agents i Envieomimment: 1042

Imtradisstion, defindion, Scope, bio-essentin]l metnls snd thetr role fn life processes, Chemical handing,
fontznton, phasmaceitical Impurities: sources, and critical principles of pharmacestical impurities, chemistry of
cinerging pollutasts: imroduction, chemistry of indestrial pollwtants coganio and inonginic peliutands,

Unkt —E00: - Chemlstry of Al 102

Clagsi fication of elements and periodicity in properties, chemistry of air, particles, lons and radicals in the
atmesghens and their role in atmosplserio reactions, Chemistry of inorganic and onganlc particulate matter,.

Chemistry of heat irapping gases, Heat trapping gasses limpact managema, chemistry of acid min, Impact of head
trapping gasses on globol climate, | Impoct of global warming, chemistry of ozone depleting gases and (heir
reactions , impacts of CFC on stroiosphere , Chemisry of photochemical smog , Chemistry of Bisgases

Unit —1%; - Chemistry of Wailer: 1+2

Chemistry of waier, Salubility of compounds in water, Sclubility of gises in waber, Dissocinting constant,
Samphe colbection gudelines, Sample preservation , Sample order, Data collestion and record keeping. Water
gquality parameters and standards,, Chemistry of cleaning ngents, Sonp, Defergents and benching agents, Chemisiry
of collolds, Casoline and additives antiknock compousds, Lobeicnbs aisd greases,

Unit - Vi = Chemistry of soil: 1H-2

Chemistry of soil, Composition of seil, soil quality parometers, trace miverals of sodl, Factors affecting the sofl
quality, Adsorption of contambnaunt,

Biochemistry of Tosxde chemicals in etvironment @ Pesticides, Insesticldes, Arsenie, Cadmivm, Lead, Mercury,
Carbon monoxide snd Oeone, MIC ad cdher carcinogens in Environmen

Corrent developiment in the sabject
Comrae (hnicome

Snwlents should able fo;

Diefine physical and elwmical aspects of eovironmsaeital chemistry
Apply the knowledee of chemestiy to aonlyze air, waker amd sai] qualicy
Evialunig the level of contamination in environment

Dwvwlop mansgerment strdegies for indusizial pollutanis

L B
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Remester— |

CC (Env-403: -Techniques in Environment & Analysis)
(Theory Core Course with 04 crediis)

Cuonrse (hjectivis
Studends wiall b able 1o

I, Togive stadents and understanding regarding environmental sampling, analysiz and the vardous feclnigues

msoedated,

T minkee students knooy the imponanes of proper sampling Inemvirenmental rescarch,

I Studests are expecied 1o hove basc awareness an varlous separation technlques such as checmatography amd
analytical methad titdmetry,

4. Apply knowledge of instrumients in Environmental fields,

b

Tunl:.lns_s_n!_ﬂ-q: Evalaation Scheme

l.ectimes = |4 bk A |

Tuoriats = | 1 e week Contimuous Internal Mﬂmg.:t by Teacher | - il Marks

Test i | ) heiweek Sem-End Examination | - 4l harks

Total Credie | D Total Marks | :- 100 Marks
Course Objectives

Undi=f: = Samipling aml sample preparafioon: k-2

Air, Water, 5oil und sediment; Types of Samples-Grob somples, composite snmiptes, Integrated snmgples,
Sampling methods- Manunl sampling, Automatic sampling, Sorbent sampling, Samgling iypes- Stmple mndom
sampling, Systematic random sampling, Stratified mndom sampling, Fepresemtative sampling, Geo-statistical
(randem feld) sampting, Aduptive cluster sampling: Sample collection squipments.

Uikt — 11 - Amadytienl Technigues HH2

Theoey, principles, instrumentntion snd Envircomental application- pH, conductivity, Turbidity, Titrimetry,
Colorimelry, Specirophotometry, Atomic  Absorpiion Specirescopy  (AAY, Flame emission speciromery,
Inductively coupled plasma Alomic Emission Spectroscopy (ICP-AES), Inductively Coupled Plosma Mass
Spectrometry (1CP-M5)

Unit=-111 := Separation Techmigues ; 1042
Pringiples, Types and Envimommemzl applicstion=  Sedimentation, Cendnfugmiion, Electrophoresis,
Chramategraphy-paper, TLL, ln-exchange, Gas chromntography, HPLC,

Ulmii-1% - Blobogical Analysis: 12
Callection, preservation and enumeration of plankions; Molecular technigues- polymerase clain reaction
(MR floresvence In-situ hybrizntion (Fish), Fatty Acid methiyl Ester (FAME) analysis, .

Uiiit-% :- Mierobislogicnl instroments nmd Equlpments: 10+2
Theary, principles, working and applicstion of Coleay Counter, micrescope, Aubeclave, Oven, Incubilor,
Laminar air low and BOD incubator

Currenl developmenis in the subject.
Course Outcome
On completian of this course, students should able to
I, comprehend the various samipling fechnigque and #s application,
2. srlect sarnpling methods for making unbissed research.
3. Categorize analytical instruments used for environmental problems,
4. Btudents are expected to have o basic Knewledes on vanous separatiom fechnbgques such = chromatograghy
arel amalytical methods Hke Srimetry.
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Instrumental snalysis for science and technalogy | W, Ferren (Agrobios Inddian, Jodhger),
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Semester - 1
EC {(Env-421 A: - Wildlife Conservation and Management)
{ Theery Elective Cowrse wath 04 crediis)
Course Oblectives
Studams will be abbe e
I, To umdersiaisd the vabie of sildlife, 5 ccologlcal lmporance and His scieatific, commerzial amd ethical
walue
2. Esplain the threats anl cases of loss of wild life aml extinctions of wilif species from Inidin.
3, Hlusirate differemt wild life conservation methods, and apariaree of protected areas conssrvatlions such as
naticmal parks, bicsphere reserves, zoos, botanical gardens onid gene banks,
4, Knew the importance of wildlife massgement, monngement of forest fires, water pesources, shelters and
corrilars mamageniend for wild life protecion.

Teaching Scheme Evalunation Scheme
Lzciures - dhrfweck

Tutiorials w1 he' week Continuens Internasl Assessment by Teacher  3- il plnrks
Tiirse 1 ho'week Bem-Fnd BExamination - 60 Marks
Tl Credi - 04 Tuwiml Marks - 100 Murks
Vimii=l z= Imtracustion 1o wikibife : 13

Definition and concept of wibdlite, Yalue of wildlife- ccological importance; Commenzial yolue, Scientific
yales, Game valee, Recreational value, and Ethical walue, Stans of wildli fe-abundamt, Threstened, Endangered,
Creatly endangened, Extinction-prong, Extinct, and vermin, Wildlife disirbation in Indis-Himalaynn mountain
syatem (norh exst and north west), Penimsular India, Tropécal rafnforest region of Indian, lndian desert,

Umit- 10 = Threnis and conses of oss of wildiife ; Lik+2

Pollution, Hunting, Superstitions, Over exploitation, Developmental activities, Mining, Destruction of
farest, Habstal degmdation, Trads in wildlife-histery of trde in wildlife, Trade in live animals, Trade i wildlife
products, Wikdlife trade in [xlia, CITES,

Unit- 111 i~ Endangered Fauna of Lydin ; {1135

Causes of extinetion of wild species, Endemic wild species fram India, Endmngered wild animals from
Inddia-Mamamals, Birds, Repiles, Ampliibians,

Unit — IV 3= Willellife Comservation 2

Meed of wildlife conservation, Types conservation-ln-siu conservation, Ex-aitu conservation, Wildlife
conservation methods, Speckes specific conservation metheds, Crocodile breeding project, Musk deer breeding
praject, Project Hangul , Progect elephamt, project tiger ete., Community conseevation metheds, Protected areas such
as sanctugrics, Mational parks, Biosphere reserves, Boa'’s, Botunical pardens & pene banks.

Unit- V= Wildlife Munazement: 10+2

Tead of wild [ife managernen, Wildlife manageabail poiviptes, Wildlife manngonican techiniques, Conrod
hamting technigue, Ecosystern management for wildiife, Sancary amd mational park management , Masagement of
farest fires, Management of water resparces, Sheliers, Habdiads, roads, Comidors management for wildlife,

Carrent develgrpments in the subject.

Conrie Oulcame
Studenis shouldl be able to:

Lo Dedentify the value of wildlife, lis eorlopical impomance snd its scientific, commencial and ethical values,

2. Examine the threats and causes of hss of wildlife, extension of wildlife species from India,
Assess different wildlife corservagion methods and importnnee of profected orea such ns pationsl parks,
hicsphiers reservedrs, woo, Botanlcal gardens and gene bark.

4. Evalsaie importance of wildlife monagement, monagement of forest fires, water resources, shelters omd
cormdars management for wildlife protection,
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Semester — 1
EC (Env-421-B: - Environmenial Meleorol el i
{Theory Elective Course with 04 credils)
Course Dbjectives
Comrse Objectives
Siudents will be able 1w
1. Know different climatio regions of the workl, distribution of vegetation and coadithon of climate in India,
2, Kaow the varkus seasons in Indin disribation of minfall, forecast of monsoan and climatic considerations in
Agriculbune amd Inchusirin] sector.
3, Identify meleorclogion] parameters o forecast the weather, seale of metecssdogy and o estaldish amblent and
emission standards.
A, To asess different carths process, netural cycles und rlsk of geologicnl hazards, |ike eorth quake, Moods,
[snbstides, soléanism eic.

Teaching Scheme Evaluation Scheme
Leziures - 4 lieweek

Tutarinls = | ' wesk Contimess Iniemal Asessment by Teacher - 40 Melarks
TSt = | howeek Sem-End Examination :- ol harks
Total Credii = i Todal Marks - 100 Marks
Umig — 1 z= Climpbolopy; 102

Introduction of climatology, Fundamental principles of climaiology, the climale sysiem, sooltrols on
climate, et Climae dassifeaton, major climatic rgions of dw world based oo Intitnde and distiibution of
vegelation, eath-sun relation, coasad effect on dimite, orographic effect on climate, different climate zone, rends
of climate and i varisbility, climate modification. Ister annual variability of climute and its effect on biosphere,
clefferent climiate methods, Regional distributven and seasomal vanation of cloud, precipitations and fog et

Umii — 11 :- Applied Climntology © 10+2
Climate and waber resources, climale ond agricufinre, climate change and ecosystent, climale changs and

food sevurity, climate change ad green housegnses, Effect of chanpe on ecology, bisdiversity reproduction,

gpecies ele, climate change and dissase, dimate change aml global cslasirophic sk, chmste change and diseazes,

Unit-010: - Climuie of Indin: 1i+2

Weather, Climate, Physiogruphic and gealogical bomogencity of India, Ges-ecomomic slgnificancs,
Classification of climnates, Criterin for clossification; Thoenthwaites and Koppens closmification, Climates of Indla,
Inalinn momsocn, et sireams general circulstion, The seasems mechanizm of maenseon, Forecast of monsoon various
sexsons, Didribution of minfall, Drosght prone areas, Floed prone areas, Climate change, Causes and consequences
of glabpl warming, Ozane hole | Sen leved rise in elimare, Climmie considerntions in imdustrial ocations, [El-Mino,
droughts, tropical cyclones aid westem disturbamces, IPCC, UNPOC, Kyoio pratocal |

Uit — 1Y - Meteorol ogy: 102

Seale of meteomlogy, Meworological  (uslansemals, Primary and seccedlary meteorological pammesters,
Tempenature, Pressure, wind, Fumidity, Adiabatic lapse rete, Miringhighs , Wind velocity, Wind roseés, Torbulence,
Plame behavior, Weather forecasting, Establishing ambient and emiszsion standards, Application of meteamological
principles o iransport and diffusion of pollignnta

Lait = ¥ i Enéths Processes nnd Lienlogical kuenrds - 10+2
Eorths processes, Concept o residence time and reies of anturnl cyeles, Catastrophic geological hazards,

Siudy of carhguakes, Voleanism, fAoods, Landslides, Avalanche ete. prediciien and pereeption of hazardg,

Adjustment 10 hazandows activities, Adsessment of weolcgicnl harards and sk,

Cureent divelopments fn the swbject,
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LC: ENY 441: Lab Course - |
(Based on FC Env, 401)

Lab Course 4 hriweek Evaluation Schome
Assipnment ! field work! 2 hr'week Contineous lntemnl Assessment by 1) Minrks
oufrench activities Tencher

Sem-End Examinstion 30 Misks |
Todnl Credit .- Total Marks S Marks

.|I||-|.-|P-\.||—

gecwrity of man,

8

ksl g Sarilagion,

Crunmtitntive analysis of planktons by Sedgwick mifter ol methad,
Estimation of biomass fram sgricaltuml cropland ! geazing grassiand by harvest methocd.
Prowfuietivity study of agriculiural cropland / prazing prassland By harvest methad,
Determination of relotive density of species from man madified scosysiem or from Foeest ecosystenm by

Dietermination aof GPFP & MNP waier bl;ld:r i Fror aguaculivure p!ertHEh}' Hll_elht and dark bottle hchniqun.
Idemification and qualiiative study of phytoplankion in water body used Ffor fish cultivation by man.

[ckerti fisaation ansl quaditative study of zocpdanktons in wister body wsed for fish cultivation by man
Ecological study of living crganisms from human babitat © man modified ecosystem, which ensures food

9, Determinotion of relative frequency of specics from man modified ecosystem or from forest ecosystem by

i ng simiulutlon,

10, Determination of refative abundanse of species from man modifhed ecosystem or from forest ecosystem by

using simulntion,

I, Mentification pest species from man modifies cpesysiem [ agricglmml crop,
12, Profife siudy of natural pondfake and monmiade reservalr,
11, To smdy the cover and based aren study of tree species

14, Tostudy the [Eght iiensity by sunshine recond,

Field netivities: I Wisit lo squatic ecosystem for oollection of water and plankion samples,

2, Wasdl tr torrestrial ecosystemn for productvity studics,
1. Study of wedland Flora nod fnunn and the status study.
4, Wisit io man modified ecosystem for collection of specimens / confogical study,
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LC ENY 442: Lab Course — 11
[ Based o O Env, 401)

Lab Cioirae o d hriweek

Assignment ! field workl cutrench - Thefweek  Continuous Internal Assessment by Teaches
nctivities Sem-End Examination
Tatal Credi o 02 T e

Studlies on the concept of molarities, pormality and buiTer solutions,
Siindies on Ackd-bage titration-principles, reaction and equilibrium,
Dietermination of orgamic madter by Walkley s and Black methe! (rem sl
Dictermination of Bicarbonate and carbonnte alkaliniy of water.

Estrmnbion of volable solids from sewage sample by gravimetric analysis,
Determination of dose of chorine for disinfection of sewage.

Determination of alum dosage for defllouridation of water by jar tess method,
Dietarmination of sewnge and waste drength,

%, Estimation of lydrogen saiphide from waste waler,

10, Estimation of DO, BOD and OO0 fram waste waier,

11, Cuantification of NPK from Feld soil samples.

12 Estimation of residunl ehlonns by ehlonses methol

13, Estimation of micronatdens of seil,

14, Determination of relative densily of sevwage sample,

WA G

Activities o~ Industrial field visit to chemical and Pharmaceutscal industries amd report wiiting .

24
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LC: ENY 443: Lab Course — 111

(Based an CC Env, 403)
Lab Course = 4 ho'wesk Evaluation Scheme
Assignment [ ficld workd ouirench = 2 he'week  Comtineous Eriernal Assessment by Teacher - 20 Marks
R SemeEnd Expminoiion - 30 Marks
Total Credit = 0OZ Totnl Marks - 0 Marks

Hludr an Bl '|'|1'in|:.i'|'.||:r compenent nmd nu'l-:i'na_ |:|'|:|u1'.uu'|:'|r|. al Flagne phmumetﬂ' and its uppilmi-:-n:.
Determ ination of wrbidity by nephlometer’ turbidity meter from waier fSewage.

Calibrution of pH and conductivity meter and theie applications.

Studics on the principhe, components and working sperstions of colorimeter and spectrophoteaeter,
Bemensiragion of HPLC for pesticlde analvsis,

Determination of dissolved cxygen content from sewage samples by using DO meter,

Study of color of water Ssewape sampls by using tintometer,

£ Deternination of Nuorescen compeund by using photofieromater,

9, Separation of chlorophyll pigments of green leaf by using thin Inver chromatographic technique.
I Separsticn of & mixiure of amine &cid by using paper chromatography.

1. Separation of geomeine isomer compauncs by using calumn chromsography,

12, Dremanstrtion atomie aheorption spectroscopy (AAS) for heavy metnl annlysas.

13, Stody of Tilak Afr Sampler & Anderson ir sampler for blo-nonitonng .

w R LA e e B ==

Activitles - Field visiis b various industries and reseorch institutes to learn various instrumental techidques s
opersticn and mainenance studes,
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ELC (ENV 444 — A: Lab Course — 1Y)
(Mg on EXC Eny, 421 -A]

Lah ourss = hr'week Evaluation Scheme
Assignment / ficld work/ outreach = 2bhr'weck  Continuoas Inlernal Assessment by Teacher - M Murks
activities Sem-End Examination - 20 Marks
Toial Credit = 02 Total Marks - 50 Marks

1. ldentification of wild animaks by osing pog marks.

3 [ldentification of wild species by using feeding signs nnd artifacts,

3. Determination of redative sbundance of light adteacting incects by wing light trap.

4. Determination of relative shundance of creeping inverebrates by using pitfull (rap.

5 Determination of birds populstion by using Linceln index (Simulstion)

6. Determination of total popalntion of birds! bats in their roost by using exirapalation miethad,

7, Determination of total population /density of hinks from nesting ground during breeding season £ or

determination of txial popalation of birds by using ness,
B, Identification of mommals from the hair morphology and histology.
Q. Tostdy the hird species by using vecal displuy,
W Idenfification of wild species by direct observation in their habitz,
1. Deienminstion of barrowing animal's population by using their artifacts,
12, Field wisit for the study of wild spesies and cotlection of samphes from various domestic and wild animals,
13, Vit to Zoo' Mationnl park /Sanctuary | Aquarium ect, for the study of wildlife-
14, Field vigit to stady the hobitar components of wild specics,
15. Tostudy the natality of wild species during breeding season at zoo/aquarium { in closed eoosystem.
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ELC {(ENY 444-1: Lab Course = IY)
(Based on EC Env. 421-B)

Lalb Cowrae o 4 hetweek Evaluntion Seheme

Assgnmend  feld vorke’ cutrench - 2he'weck  Continusus Intemal Assessment by Teacher - 260 Mnrks
clivities

Ry Sem-End Examination - 30 Marks

Tevtal Credit = 2 Total Marks - S0 Wiarks

I, Collection technbgues and sanpling devices for gassous pollotanty
£) Absorption samepling, i) Adsorption sampling, i) Freeze oul or condensation ssmpling, iv) Grab sampling,

Stdy of micrometearnlogicnl eguipments,

Determination of relstive humlday of air

Dretermination ol atmospheric presaune by wsding Baroimeler,

Dreterminatien of wind speed by wsing Anerrsometes.

Dreterminatian of wind direciion by using wird vone

Inberpactathan of whisl roese dingrm.

Drebermination of Adr pollutbon Indes,

B Determinotion of MOx bn mmbient air by high volume sampler (HYS),

10, Meisurement of S0 by high volume sampler {HWYS),

11, Measurement of SPM by wsang high valume sampler (HYS),

12, Measurement of ESPM by using Bespirablie Dust Samiplor,

13, Identification of minerals on the basis of physical properties | 10 minerals  specimens),
14, Identification of rocks: Ignecus rock, sedimentory rock and metamorphic rocks,

0 B B L b
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Semester - 11
EM o 0id: Researc bl
{Theory Course with 02 Credits)
r Dhieeld
I, Stodenes can collect the research duta through experimentation, guestioner, by direct ohservaions and
weiesl1lvity study of spatinl amd enporal data.
Students will know impartance of proper interpeetation and eenclusion ol the collected research datn and
proper interpretation of produced research,
3. Students can design the research project with the belp of review of produced results, tzchnbques of
interpretation, published |itemture and propes inyout af research repod

— Pari-

g4

| Teaching Scheme Evaluation Schemo ="
Leciares | = | 2 hitweek ;
Tutorials [ | B ek Combnwous Internal Assessment by Teacher 20 Marks
Test | hnweek Sem-End Examinstion 30 Marks
Total Credit 2 Tatal Marks S0 Marks
Umit-1: i+

Tools of datn collection n emviranmental research, Measures for maintaining accuracy in Gsti. Sensitivty
study of data, spatinl and temporal envirenmenial data., Sampling for environmental rescarch -Probability sampling
and non- probability sampling, Need of data analysis, processing arnd annlysis of data, interpretation of data, -

Limid- 10 1a+2

an of produced results, Technigues of interpretation, Conclusion of research work, reviewang af
prodiced results! output/data with the help of puldished lierature, Scientific output as sclentific principle or
fiterniure, Research report writing. Steps in wiiting reporl Layout of research report, Types of repods, rescarch
artiche writing, review article writing, Research proposal writing, research ethics il plagiarism im fescarsh repon
and in resenrch ariicles,

Cwrrent developments in the subject.
Course Dulcome
Students should be able bo:

. Collect research data through experimentation, questioner y by direct chservations and sensitivity study of
spatinl ond femporal data.

2. Infer the important output from the collected research data and propes interpretation of produced research

3. Tiesign the rescarch project with the help of review af produced research, techniques of interpretasion,
published liserature and proper layout of reseasch.
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semester = 11
CC (Env-404: - Environmental Biotechnology)
{Theary Care Course with 04 credits)

Course oblggtives
Siudents will able 1o understand biotechnology.,

|

7. Spudents will able 10 assess biotechnological tools used in pollution abatements,

1. Susdents will nble understand hioesaliry regulations and protacol,

Tenching Scheme Evalmation Scheme
Lectares = 4 hrfweck

Tutorials o | T ek mptimunis Intemal Acsesansént by Teacher - A bdarks
Test = | hrfweek Semi-End Examinalion - 0 Marks
Todal Credi - hd Todal Marks :- 10 Marks
Umid=l 3= Understanding of Biotechnology @ 1042

Definition, scope and concept of Bictechnological Interdisciplinary, Activity of Biotechnology,
Development of Biotechnology in all seclars,

Unit-11 - Bloremedintien: T2

Concepl, principles and application; types-Insitu, Fxsiiu: Microbes imvalved; rhizo-remediation, phiyto-
remedintion, blo-mining ; microbial leaching of low grads mineral ores; malecular probes for organisms o mines
and mine alings .

Unit —111 :- Bistechnslogy for Pollufion Abatement: 10-+2
Alr pollution  abatement; bio-filters, bics-crabbers, Bio-trickling  filoers; water pollution  nhetemend:

Activated shudge process, Sequence bwich reactors, rotation biclogical contractors (RBC), fuidized bed reaclos,

anaerobic sequencing batch reactor { ASBR). annerobic packed bed reactor { APBR), two phass annerabic dipeser,

Unit =1V 1= Esvironmentn] Biotech molagy: 1042

Fermentalicns technology, Verml cubture technology, micrabial compesting technology, Bio-fertilizer
technology, waste managemend technology-role af microoeganisms in the degradation of natumd and  man-made
compounds-pesticides recalcitrant chemicals, persistent organic pollutants (PP

Unit = ¥ =GMOs und Bio-safoty: 1i+z
Genetically modified oeganisms and their enviconmental implications- pros and cons {Eg.BT cotton, GM

foad) GEAC and their roles, Cantagenn protocol, bio-safety regulations, seape of bin-safety, regulsory frame work,

bio-safity assessment and decision making, development in transgenic research and its application in Indiw

Currenl developiment in the salject,

Comrse hilcoiss |

i completion of this course, students should able to ;

1. Sesdents should be obie 1o reslize the activities and rales of microbes in enivirommend and know how 14 use
ihem in different applications,

2 Students should be awars of the modern bio-technological approaches in Environmental antalyais ond
rmanagement and need how to wse this understanding in real life stuations.

3, Swdents should able 1o use the regulation of binsafety protocols for decision making developmient in
1m|:|r_n.'i|: research,



References 5=

I
i
i
4;
-
f.
7

&
g,
HI
I,
IZ,
i3,
14,
15
b,
I,
I
1%

i B

2,
3

M,
23

24
v

28
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Semistor — |1
CC (Env-405; -Application of Green Technology)
{Theary Core Course with (4 credits)
Lourse obiectives
Sindents will beable 1o know

1. ‘e concept and application of green chemistry for minimization of wastes and environmentally balanced
industrinl complexes,

2. To design green product to maintain guality, predictability, fundionality and wpgradability in arder to mproee
performance of the products, in environment.

3. The application of green nanotechnology, carbon nanotubes, green nuno particle, and biocompatibility for
resource gonservation, ccosystems, non-medical applications and human being,

4. The use of green chemistry in industries, Tuel coll, salar energy, electric vehicles, solar photovaltaie technology
and in bigfuel production ete,

Tenching Scheii Fvnluation Scheme

Lectures s § hefweck

Tuborials = | el week, antimuoes Tntersal Assessment by Tescher - A0 Marks

Tt = hefweek Rem-End Examination = 0l blnrks

Tatal Credit e | Total Marks - 100 AMmrks

U idt-1 == Overview, Principle, coneepts pnd tosls of Green Technology: i+

Oreerview of green chemistry, chemisiry of the stmesphere, principles of sustainable ond green cluemisiey,
basie principles of green technology , concepts of alom économy and carbon trading, tools of green technelogy,
waste minimizztion and climate change, zero waste technology, concepl of environmentally balanced imdustrinl
|:|:|m|:||::l.ir|g witd iduistEind ecaloay.

Unit-11 s-Green Prodwet Design: 1+

Gireen product design definition, product strategy, life cyele of produoct, 150 14006, enviranmental load of
product, material selection, resources use, production requirements atd planning for the final dispesition (recyaling,
reuse ar disposal) of a product, Integration with existing produet design approaches such as quality, producibility
and Functionality, upgradability, disassembly, Greening supplicr inputs, improving whole sysiems, intermalicnal was
on take-back laws, extended responsibility, eco-labeling cxamples from pharmaceuticals, focds, cosmetics,
packaging, computers, polymer, sutomabiles, elecironics indusiry.

Uindt —<1ED o= Greea Nanotechnology: T2

[meroduction o Manomaterials and green nanctechnology, fullerene, carbon nancdubes, nanoparticles, green
nanoparticle production and charcterimtion, biocompatibility, nunomedical applications of green nanotechnologies,
use of nanatechnologics and materials impact on biodiversity, resonrces conservation, ecogysiems and human.

Uit =1¥ = Green technology npplications : 10+3

Biocatnlysts, green chemistry in industries, fuel cell and eleciric vehicles, solar enenzy and hydrogen
production, enengy from alternate sources, solar photovoltsic techiology, biofiel production (bis-ethanol and
hiodiesel), biomass, prevention/minimizstion of hrzardous Aoxic products, pgricultural related pructices and Food
processing, production of biodegradable materials, concepl of green building, pollution free engineering process,
Unit - ¥ -Envirenmental Englocering and Pollution Provention FiH2

Separation techmique for removal and recovery of pollutants, SoCio-econuinic FQCCs ecbvery waste as
abatement, end of pipe solulions, life eycle annlysis of plastics, palters, tins, kdentificalion of wasle streams Trom
pracess, waste minimizstion strtegies, prioritizing polhsiion prevention options, selecling environmentally
compatible materials | design of unit operation for peflution prevention, eeonomics of pellution prevention, prooss
Mo sheeting for pollution prevention,

Current develspment in the sabject,
Course Cutcome
Sfudents should be able to:
I. Define the concept and application of gresn chemistry Foir minimization of wastes and enwirommecntally
balaneed industrial complexes.

3, Design green product to mainisin quality predictabifity, functionality and uppradability 1o improvi
porformance of the produests in covironmenl

A, Apply the concept of gresn nanotechnology, carban nano lubes, green nano particles ard Bincompatibility
for Fesolrce conservation, coasystems, non medical applications and human being.

4, Choose the applications of green chemistry in industries, fuel ecll, solar photoveltaic technalogy aisd in hia
el product ste
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Semester - 1

CC (Eny-406: - Envi ental Enginee Techno
{ Theary Cofe Course with 04 credits]

Course Ofrjectives

I, Stsdents will be able 10 ldentify ndvanced wastewater ireatment technolagy for irdustrial and municipnl wiste
wakier.

% Susdent will be abbe to know proper [ndustrisl waste water trentment and air pollution monitoring and control
for pariial techniques in indusiry,

3, Stadents will be able 10 explain hazardous wasie treatment and #0il pollution contral technigues for the soil
pollsants.

& Shudests will be able to know and plan for engineered hiotechnology for the detoxification of phenols,
hiodegradation of pesticides and application for the trestment of waste elc.

Teaching Scheme Evaluation Scheme
Lectures - 4 hriweek

Tutarials = | e week Continuess Internal Aswvesament by Tescher - A0 Marks
Tt = | hriweek Sem-End Examination - a0 Marks
Total Credit - M Total Marks - TF Ilarks
Unitel - Water and Wastewater Treatment Technologies 2

Water arid wastewnter freastment and analysis, various steps in water trestment, Soreening and types of seroening .
sedimendntion, types and design of sedimentation tonk, Ablestion, alim filirmtion, mana fileration, dsimdsctions,
remeval of fron and manganese, softening of water, taste and odour removal, removal of ol and grease, skimming
Tank, function of skimming tank, disposnd of skimming.
Umit-10: - Industrial Wastewnter Treafment 1
Industrial wastewster trearment, general characters of industrial wostewater, theories. of treatment, Concept of
Efffuent Treatment Plant (ETP). design of ETP, Concept of Common Efffuent Trentment Flanl, design and
functioning of CETP plant for public owned treaiment plant, Effluent treatment methods for pharmaceutical and
putomehile industry, fron amd steel industry, doiny industry, pulp & paper indusiry, sugar industry, distillery
imdusiry, leather industry,
Umit 101 Adlvaneed YWaste water Treatmend Techniguess
Advanced technologies foe wastpwater treatment ~ Ozonation, Fluoridation, Reverse Usmosis, Electro Dialysis,
Desalination method and lon Exchange Methods, Advanced Oxidation Progess, Thesmal Evaporation, adsorption
miethod, Membrarss technolagy,
Unit —101 :- Industrial Hazardons Waste Treatment and Disposal Meihods 1+2
Hazardosts waste trestment, sources and characteristics, Hazardous waste treatment methods:  Physical, Chemical
and Biological treatment meshods, Harardous waste dispossl methods, soil pollution, sources and monitoring, soll
reclamation methods and soil pollution control. Tresment and Management: physical, chemical and biological
tremtments of Salid waste, three RS, current manngement practices
Unit <1V: = Imcdustrvial Adr Pallutlon and eomirol Technigues
Air polhition monitoring and control techniques, sampling and monitoring of gassous and particulsie oir pollutants,
amblent and stack emission monitoring, major bioeesctors for waste gas parification, biofiliers, biatrickling filters,
and hinscrubers, prevention of indoor ir pelhition, Air pollution contred methods for industries-application of
diffierent alr pollution control technigue in coment indusary. Thermal power plant, Mining industry, stone eruahing,
asbestos indusiries ete, Urban Air palligion control Techmiques:
Unlt - V:-  Environmental Enginséring and Biotechnology 1n+2
Envirenmental Engineering and biotechiology, introduciion, scope and application, detoxification of phenoks and
bindegradation of pesticides,  primary and secondary sludge phenol and cyanbde removal. Bicremediation for
removal of indestral pollutams,
Current development in the subiject.

Comrse Chuieamie
Sdudents shoald able o

e [Mefine hazardous and nen-hazardous waste treabmeinl ipethads.

s FExpress the alr pollution control lechnologies For mdisiries.

s Lse the frestmend methods for haxardous and non hazardows wiste mamagenept.
Use ihe sdvanced wastevater tremiment techaologies for indusirin] waslewater,
Dhersizn the Biotechnology for waste managamest
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Semester — 11
EC (Env-422 A: - [ | Management Svs
(Theory Flective Course with 04 credits]
W
1. Students will be sble to understand the concept of Environmental Management System with Inlemational
and Mational standards,
2. Students will be able to plan for environmental planning for sir, water, soil, natural hesitages. Demography
unid Matarnl Assets,
3. Students will be abde o Indentify micro and macro plarming for naural resources ot national and regional
level rural and urban areas,
4. Students will be able to know the concepl of LOCA, functions of environment and enterprises, concept and
applications of IS0 14000 pnd CEHAS 18000 Lor ceclabeling
4. Stlents will be able 1o plan for total quality management and business envirormenl, fair envirormendal
practice and intermstional cnvirenmental initintives.

Tenching Scheme Evaluation Scheme
Leciuires = o hetweek

Tutarials = | ey ek Contiiiousg Inleria] Assessment by Teacher - A0 Marks
Toat = 1 hriweek Tam-Fnd Expminafion - 50 Marks
Toatnl Credsi w04 Totnl Marks - 10 Wlmrks
init =8 Environmenial Managemeni; T2

Environment Management system - Principle and elements, Concept and Scope, Syslems and approach,
Siamdands- Internstional and Wational; Fco-mark, Enviroomental sccounts and nuditing, Green fnding and taces,
Trade and Environmental Management,

Linit=11; Enviranmeatal Planning: 1042

Historical Background to know the adverss effects of lack of environmental planming, [mponance and
Measurement of baseling environmental data and thelr approisal such as Water, Soil, Air, Natoml sssets,
Demography, Heritage.

Unit=111: Environmenisl planning, Micro & Macro planning, rural & wrban planning: i0+2

Concept and need For enviranmental planning, Levels of planning-Micre &Macra Plasiting. Mational and
regionnl Plonning. Basie difference in rusal and wlban planning, Demographic comadenitian, Cymamie, Available
resource planning, Candhian concept of self relined Villsges,

Umits TV : Environmeni Managemeni plan amd T50: 000 series: 2

Seope of environmertsl management, lmporiance, Pringiple functons of environmend and erderprise,
Dhjectives and need for troining staff, Criteria for envimnment instroments, Project management, Production
Managernasit, Back ground and davelopmient of SO 14000, CSHAS RO,

Life Cycle Assessment: introduction about LOA, Characteristics of LCA, History of LCA, Application of LCA,
150 14000 seriesiprotocols for LCA, Procedure of LCA, Case stdies of LCA-PYC industry, Stee] industry | Pulp
and paper industry.

Umit- V' : Fair Environmental Practioes: 12

Total quality manpgement aml business environment; Business ethics, Traditional trade and commerce
proctice nnd fuir environment practice, Quality management and its impact on homan society, Environmental
initiative and patlonal environmental policies; Environmental initistives af national and global level; National
environmental policies and its implementation structare;, Role of NGO's and public padicipation in environment
movement=, Internntional environmental initiatives-Stockholm’s declamtion, Rome report, Ramsar convention an
wetlande, Vienng convention and Montrenl profocol, Esrth summit, kyoto protocal.

Carrent developmaonts in the subject,

Conrse Chaleomo
Students should be able to:
I, IMustrate the concept of environmental management system the natiomal and isternational standards.
2. Asses the plan for environmeniad planning for air, water, soil, heritags, demography and notursl sssels.
3, Mdentify micro and macro- planning for nagural resvurce af rational, reglonal, raval and urban dress,
4, Define the concept of LCA, environmental enterprises, 150 14000 and OSHAS 18000, total quality

minagement and business environment, falr environmensal proctices and international environmental
initintives.
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Semester — 11

EC {(Env-412 H: = Env Statistics & Modeli
{Theory Elective Course with 04 cradila)
Conrse Ohjectives
Students will be able to

1. Apply the fundamental coneepds of statistics in environmental analysis.

2. Know ihe concept of probability poison and binominl distribution for the application of envirofmental
variahlbes.

3. Explain the concept of hypothesis, ANCA A, and regression lines jo predict environmental sitestions,

4. Understand application of computer 1o interpret énvirommental data,

Teaching Scheme Evmlumtion Scheme
| Lostures | - | 4 hriweek i 1
Tutoelnls | :- | | hr! week Continuous Inlemal Assessment by Teacher | :- | 40 Marks
Teat i | | hriweek Sem-End Examination | - | 60 Marks
Total Credit | = | D4 T Total Marks | :- 100
Marks
Unit = Iz Fundamental Concepds of Statistics in Environment: -2

a) Statistical sampling, Purpose of sampling, Principles of sampling, Merits of sampling, Basics and types of
samplings, Simple mndom sampling, Stradi fied randam sampling. Svaternatic sampling, Muliisiage sampling,
Statisical methods for envirommendal systems, Priviary amnd secondary data collection, Methods of data
represendation,

b) Use of the statistical componens for the representaton of data obtained from environmemol sysiem:
Menseres of ceniral tendency-mean @nd s ypes, Median, mode, Measures of dispersion=Varionce, Standord
Deviation, Mean Deviation, Coeflicient of Yariation, Range and quartile deviation, Coneepl amd types of
Shewneas and Burosde in ¢oliected environmentnl dnta,

Unit=I1z=Application of Probohility in eavironmental dais 12
Basic Concept of probability - Addition and mulfiplication theorem of probobility, Conditional probability and
unconditicnal  probabifity, Problems on probability depending an enviranimimbal svatems  data o data of
envircnmental case shidies

Umit- - Applications of fest of significance in environmental data : 10+2
Hypathesis — Types of hypotheses: Mull and Alternafive hypethesis, Application of tests of significance in
environmental svslems data or [ environmental case studies - ¢ test, T test, Z test , Chi-square tests, and ANOY A

tesl, Concept of, regression analysis, - Application of regression equation in envirommenta data.

Uit - IV:-Computer appleations in environmental seience: i+

Inraduction o csnpuier, Compuler organization, Concepi of sofbware and hardware, Functions,
Capabilities and limitations of computers, Use of computer in environmental Science, Applications of Windows XP,
M5 Word, M5 Excel, M3 Power Point, Adabe Page Maker, Adobe Pleotoshop in environmental science, Use of
imbarnet in emviroemenind science, Applications of computer in envivonmental science

Umii -Vi-Environmeniol Modellng: in=2

Inlraductioi 6 envirsnment syslems, eoncept of modeling and simulations, Types of medeling, simple
regression models, Validatlon of models and forecasting, Population prowth model, Lotka Volterra moded, Gaussian
plume model for dispersion of nir pollitants, Box and pipe model for energy flow [n ecosysten, Point source siream
polhstion model,

Current developmesis in the sibject

Course Dulcommyg

Students should be shle to:

Apply the fundamentsl concepts of statistics in environmental analvsis,

Bl et mnnupiufp:uhuhﬂﬁ}' i ermviromnenta] variables,

Hypotheses the prablems and apply the st of signillcance

[lstmbe Ehe enviranmental models for paint and rm:'hp-uir.rl. soLifcE {I-rm"lﬂll:ﬂ"l.

a8

£



Referemces

1. Budkin, Danict D, {1995}, Envirenmental Science- Barth As a Living Planet, Jobn Wiley & Sens, New York,
2 Clark, COW (1%6), Muchematical Bloecoromics: Optimnl Maragement of Renewnhle Resources, Joha
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LC: ENY 445: Lab Conrse -V
(Bl an CC Env, 40:4)

[ Lab Course = |dhoweek | Evialuntion Scheome

I

Assignment / field work! outreach | - | 2 befweek Confinuos Internal Assessment by Teache

Ak Petarks

activitia
AR Sem-End Examination | -

A Marks

Tital Credit o Tofal Mavks | -

S Mnrkes

Determination of total bacterial and fungal count from garbage piles in housing colonies..
Personal protection and conduct in microbiology laboratory.

T study the construction and working of laminar air flow bench

To study morphology of veast cell by negative staining technigue.
Developing stir tank reactor | suspension reactor for Ex-situ bioremediation.
Developing different Lypes of reactor, for sewage treatment,

[solation of insectivecidal microorganism

Developing phyto remediation system.

. Tostudy the growth pattemn of E-coli on Macconkey's broih.

10, To study the prowth pattem of salmonells on xylose-lysin-agar medim..
11, Developing vermiculture technology.

|2, Encapsulntion techniques.

13, Demonstration of PCR techiigues.

Tl

Field activities:=
I. Wisit to biotechnology lab ¢ Institute [ Industries and work report.
2. Visit to various bioresctor and note down the performance of reactor and learn mainlenance,




LC: ENV 446: Lab Cowrse — V1

i Based gn OO Eov. $05)

Lab Course i | 4 hriweek Evaluation Scheme
Assignment | field work! cuireach 2 hefweek | Continuous Internal Assessment by Teacher 20 Marks
e Herm-End Examination A0 Marks
Toal Credit a2 Tatal Marks 50 Marks

WO O ] O LA oS L B —
R e i PRl ol Bt - e A

unils,

10, Taostudy in detail the concept of preen building i urban areas,

Tz assess the lifecyele of different industiigl preduoct from cradle to grave.

To study the recyeling, reuse and disposal practices of different industrial wastes,
To study zero waste technrology of sy two indwstrial units,

To study in detail on the provisions of 150 14000, with respect to green product design .

To study on ecolabelling from phormaceuticuls, foods, cosmelics, sutomobiles and electronic industry,
To assess the impact of materials on biodiversity, resources and ccosystems.
To study bio-fuel production methods and charecterization for biodiesel and bio-ethanol.

Tostudy the application of green chemistry concept i industnies.

To study application of green chemistry concept inagricultural related practices and food processing

['1, Tostudy the chomical reactive involve in green nanotechnology, mino-particle production and

chamcierizniion

12, Determine the green building rating systems uded asound world,

13, Cateporization of the different levels of green building cenification.

14, Study of different yvpes of preen building maténals used in India
15, Btudy of green jobs and opportunities of green economy.

a1




LC: ENY 447: Lab Course — VI
{Bascd on OO0 Emv, 400}

Lab Course = | 4 hriweek Evaluntion Schemse
Azggnment / febd work! carireach s |2 hefweek Continuous Internal Assessmment by Teacher | - 20 blarks
gt
sy Rem-End Examination | = | 30 Marks
Total Credit W | 02 Todal Marks | 1= 50 Miarks
1. Determination of Biological Cxygen Demand in wiste waler
2. Solve the given problems on BOT.
1. Determination of Chemical Oxygen Demand in wasie water
4, Determination of ofl and grease in waste water,
5 Determination of H:S in waste woler.
6. Characterization of solid waste.
7. Analysis of chemicals wsed in wiste and waste water irgatment :

i, Amalysis of alum Non-fervic alum
&, Determination of water insoluble matter in non-ferric alum
b. Determination of water soluble aluminum compoonds as Alumina (AlCh) from alum by
using gravimetric meshod.
c. Determination of water soluble aluminum compounds as Aluming (ALOy) from alum by
using volumetric method.
. Analysis of activated carbon
a  Determination of moisture content in activated carbon,
b, Determination of adsorbing power of activated carbon.
9. Analysis of bleaching powder.
1. Deiermination of available chlorine in bleaching powder.
b, Delermination of stability of bieaching powder.
10, Anabysis of caustic soda
a, Determination of sodivm hydroxide content from caustic soda,
b, Determination of silicates from casstic snpda.
¢, Determination of sulphates from caustic soda,
d. Determination of chiorides from cawstic soda.
11, Analysis of filter sond:
a.  Determination of effective size and coefficient of uniformity of filter sand
b, Determination of bulk density of filter sand.
12, Lime analysis:
A Determination of moisture content in lime powder,
b. Determination of percemtape of oxides and hydraxides in lime.
e, Determination of percentage of calcium in lime.

13. Problems on calculation of capacity of acration tank in activated sludge process.

14. To study the design , working and problems of primary clarifier, trickling filter and seplic @k
15, Determine of MLSS, MLVSS, & 5V of industrinl waste water,

]




ELC: ENY d4d8- A: Lab Course — VIII
{ Based on EC Env. 412 -A)

Lab Coarse = | 4 hetweek Evaluation Scheme
Aasignment { feld work! cutreach | = | 2 he'week | Continoois Internal Assessment by Tescher | = | 20 Marks
Activifies

Sem-End Examination | = | 30 Madks
Tl Credit = | OF 1 Totnl Marks | - | 50 Morks

. Stedy on Internaficnal and Mational stendard of Adr, Water pnd Seil

2 Stdy in detail on Environmental accounts and awditing, green funding and taxes trade and
ervvironmental management in any two industrisl units.

3. Toevaluate the adverse effect of Lack of environmyental planning in industries (any twa)

4. Toprepare base line data on water, soil , air, natural gssets, demography , ond heritage of any two

project arens,

Study of rural and urban environmentsl planning ol regionsl level.

Study o Gandhian concept of selFrelied villsges,

5
i, Study on resource planning at regicnal and natiomal level.
7
B

j Study of 150 14000 and OSHAS 18000
9. Studies on LCA of pulp and paper industry , food industry and crop plants,
1, Tostudy the Ramsar Convention on wetlands with few cose studies,
1. Tostudy the application of Vienna Convention Montreal protocol and kyoto protocol in India,
12, Tostudy irede pod commerce practice and fair environmental practice st nations] asd international

lewel,

Activities : - Fiald visit to various industries, mujor project areas and Kational management Institules (o
study in detail on Environmental management systems.

43




FLC: ENV 448- B :Lab Course - VI
{Based on EC Env, 412 -Bj

Lah Course s | o hetveek E'.-\i;hujljun Beheme |
Assigpnment | field work! | == [ 2 hetweek Contingous Intemal Assessment | - | 20 Marks |
outreach activitics by Teacher

Sem-End Examination | - 30 Marks
Totsl Credit - | 02 | Total Marhs | - | 50 Morks

|, Calculation of cantral tendency parnmeiers:
i) Mean value caleulation from the primary data collected from environmental system,
it} Mode value caloulation from the primary data eollected from environmental system
iiii) Median value calculation from the primary data collected from environmental system
3 Caleulation of standard deviation to the primary data collected from environmental system.
4. Caleulation of Karl Person's Co-efficient of Co-relation 1o the data obtined from environmental
stuly,
4, Calculation of Regression equation ¥ on X & X on Y from the environmenial variables data and
catculation of unknown value of dependent variable by using regression equation,
5. Calculation of variance from the environmental data.
fi. Caleulation of standard crrar {SE) from environmendal data,
7. Problems on probebility based on environmental data,
8. Application of t-test for conclusion from environmental data.
9. Application of Z test for conclusion from environmental duta.
10. Application of F test for conclusion frem environmental data,
1. Application of ANOVA test for conclusion from environmental data.
12, Application of chi square test for conclusion from environmental data.
13, Application of Power point presentation in environmental data presentation.
14, Use of MS-Excel in environmental data analysis,
15.  Application of M5 Waord in environmental data presentation
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