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1Credit =2 Modules=15 Hrs.

SEMESTER-I
Cod Subject Teaching Examination Scheme Credit
e Scheme S
Lect. / Paper TW | Oral/ | Tota
Pr. Prese-| |
ntatio
n
Insem. | End sem.
Assessme| Assessme
nt nt
501 | Environmental 4 50 50 -- -- 100 4
061 | Legislation and
Management Systems
501 | Environmental 4 50 50 -- -- 100 4
062 | Chemistry & Micro-
Biology
501 | Physico-Chemical 4 50 50 - - 100 4
063 | Process for Water and
Waste Wate
Treatment
501 | Research methodology 4 50 50 - - 100 4
004
501 | *Elective | 5 50 50 -- -- 100 5
064
501 | Lab Practice-l 4 -- -- 50 50 100 4
065
TOTAL 25 250 250 50 50 600 25




501 064Elective |

Code 2 Credits Course Code Code Audit Course
1 Credit (No Credit
L Course Course)
501 064A | Cyber 501 064 F | Economics | 501 06K | Mass
Security/Information & Finance communicatio
security For n,
Engineers Photography
and
Videography
501 064B | Environmental 501 064G | Foreign 501 064. | Yoga and
Biotechnology Language —I Meditation
501 064C | Water Quality 501 064H | Engineering
Modelling Ethics
501 06D | Air Quality 501 064 | | Intellectual
Modelling. Property
Rights
501 06£& | Design of
Environmental
Structures
SEMESTER—II
Cod Subject Teachin Examination Scheme Credit
e g S
Scheme
Lect. / Paper TW | Oral/ | Tota
Pr. Prese | |
ntati
on
In sem. End sem.
Assessme| Assessme
nt nt
501 | Industrial Waste 4 50 50 - -- | 100 4
066 | Water Management
501 | Air pollution 4 50 50 -- -- 100 4
067 | & Control
501 |Solid waste and 4 50 50 -- -- | 100 4
068 | Hazardous Wastge
Management
501 | **Elective-ll 5 50 50 -- -- 100 5
069
501 | Lab Practice-Il 4 -- -- 50 50 100
070
501 | Seminar-I 4 -- -- 50 50 10C
071
TOTAL 25 200 200 100, 100| 600 25




501 069 Elective Il

Code 2 Credits Code Code Audit Course
Course 1 Credit (No Credit
Course Course)
L
501069 A | Human Rights| 501069 E Foreign Performing Arts —
Language Il | 5010691 | Music and Dance
501069 B | Agricultural 501069 F Building 501069J | Principle Centred
Pollution Services and Leadership
Control. Maintenance
501069 C Environmental| 501069G | Green
Audit Building
Design and
Construction
501069 D | Contaminated 501069H | Environmental
Site Disaster
Remediation Management
SEMESTER—III
Code Subject Teach Examination Scheme Credits
ing
Sche
me
Lect. / Paper TW | Oral/ | Total
Pr. Prese
ntati
on
In sem. End sem.
Assessme| Assessme
nt nt
601 Environmental 4 50 50 -- -- 100 4
072 Sanitation
601 Environmental 4 50 50 -- -- 100 4
073 Impact
Assessment
601 *** Electivelll 5 50 50 -- -- 100 5
074
601 Seminar-I| 4 -- -- 50 50 100 4
075
601 Project Stage + 8 -- -- 50 50 100 8
076 I
TOTAL 25 150 150 100 100 500 25




601 074 Elective Il

Code 2 Credits Code Code Audit
Course 1 Credit Course
Course (No Credit
Course)
601074 Climate 601074& Project 60107H Chess
change Funding
601078 Marine 601074 Foreign 601074 Abacus
Pollution Language-lll
601074 Nano 6010745 Rural
technology for Engineering
water and
wastewater
treatment
60107D Geo-
environmental
Engineering
SEMESTER—IV
Code No. Course Title Teaching | Examination SchemeMarks | Credit
Scheme S
Lect/ Pr Paper| TW |Oral/Pre | Total
sentation
601 077 | Seminar-Ill 5 -- 50 50 100 5
601 078 | Project Work Stage -Il 20 -1 150 50 200 20
TOTAL 25 -- | 200f 100 300 25




WERSITY OF PUNE
M.E. (CIVIL) Environmental Engineering)
501 061 - Environmental Legislation and Managemerystem

Teaching Scheme Examination Scheme
Lectures: 4 hours/week Theory Paper: 100 Mark
Credits: 4

In Semester Assessment: 50 Marks
End Semester Assessment: 50 Marks
Duration of end sem. exam. : 3 hrs

Module-1

Indian Constitution and Environmental ProtectionNational Environmental policies —
Precautionary Principle and Polluter Pays PrincipleConcept of absolute liability —
multilateral environmental agreements and Protoedontreal Protocol, Kyoto agreement,
Rio declaration, Functions and Constitutions of BR@Gd CPCB.

Module -2

Water (P & Cp) Act, 1974: Power & functions of réaory agencies - responsibilities of
Occupier, Provision relating to prevention and ocolntScheme of Consent to establish,
Consent to operate — Conditions of the consentstteD- Legal sampling procedures, State
Water Laboratory — Appellate Authority — Penaltfes violation of consent conditions etc.
Provisions for closure/directions in apprehenddtupon situation.

Module -3

Air (P & Cp) Act, 1981: Power & functions of regtday agencies - responsibilities of
Occupier, Provision relating to prevention and ocolntScheme of Consent to establish,
Consent to operate — Conditions of the consentstteO- Legal sampling procedures, State
Air Laboratory — Appellate Authority — Penaltiesr fviolation of consent conditions etc.
Provisions for closure/directions in apprehenddtupon situation.

Module -4

Environment (Protection) Act 1986: Genesis of thet A delegation of powers — Role of
Central Government - Latest EIA Notification — Bi¢f of Industries — Coastal Zone
Regulation - Responsibilities of local bodies matign scheme etc., for Municipal Solid
Waste Management.

Module -5

Fundamentals of Environmental Management and ISO0Q4series: Background and
development of ISO 14000 series. Environmental mement Plans, principles and
elements. The ISO 14001- Environmental managenysieras standard. Environmental law
in India: Environmental policy and laws.

Module -6

Role of Judicary and NGO: International concern éavironment, Role of judiciary in
environmental protection, Environmental audit, IS@ertification, Environmental
management system, International and national teff@t environmental protection;
Environmental policy. Relevant Provisions of Indiaorest Act, Public Interest Litigation -
Writ petitions - Supreme Court Judgments in Landntaises.

Module — 7

Important powers and functions of the MPC boardeurmbth the water and air acts, Role of
SPCB in implementation of various notificationsuied by Central Govt. under Environment
(Protection) Act, 1986, Hazardous waste (Managenaswot Handling) Rules, 1989, Bio-
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Medical Waste (M & H) Rules, 1998, Notificationsued by Govt. of Maharashtra for the
protection and improvement of environment.

Module — 8

Responsibilities of Pollution Control Boards undeazardous Waste rules and that of
occupier, authorization — responsibilities of gaers and role of Pollution Control Boards,
Procedure of public hearing for obtaining Enviromtaé Clearance. Role of NGO in Nature
Conservation.

Reference Books

1. CPCB, “Pollution Control acts, Rules and Notificas issued there under “Pollution
Control Series — PCL/2/1992, Central Pollution ColhBoard, Delhi, 1997.

2. Shyam Divan and Armin Roseneranz “Environmental &wl policy in India “Oxford
University Press, New Delhi, 2001.

3. Greger 1. Megregor, “Environmental law and enforeetfy Lewis Publishers,
London1994.

4. Constitution of India [ Referred articles from pdtf part-1V and part-1V A]

5. Pares Distn. Environmental Laws in India (Deepgedagtdn.)

6. Handbook of environmental management and technol@yendolyn Holmes, Ben

Ramnarine Singh, Louis Theodore.

The 1ISO 14000 Handbook: Joseph Cascio.

ISO 14004: Environmental management systems: Glemgrdelines on principles,

systems and supporting techniques (ISO 14004:1896 (

9. ISO 14001: Environmental management systems: Sgetooin with guidance for use
(ISO 14001:1996b(E)) ( International organizationstandardization-Switzerland).

o~

WERSITY OF PUNE
M.E. (CIVIL) Environmental Engineering)
Semester
501 062 - Environmental Chemistry & Micro-Biology

Teaching Scheme Examination Scheme
Lectures: 4 hours/week Theory Paper: 100 Mark
Credits: 4

In Semester Assessment: 50 Marks
End Semester Assessment: 50 Marks
Duration of end sem. exam. : 3 hrs

Module — 1

Fundamentals of Chemistry for Environmental Engineeng: Introduction, Basic
Concepts from General Chemistry, Physical Chemidaguilibrium Chemistry, Organic,
Biochemistry, Colloid Chemistry and Nuclear Cheinyist

Module — 2

Chemistry of pollutants: Chemistry of pollutants in the Atmosphere, Sdligiyid, gaseous
and radioactive pollutants in the atmosphere, ftionaof physical processes of pollutants in
the atmosphere, Effects of temperature, solar tiadisand wind current on the various
pollutants, Effect of gravitational force and rascrubbing on air pollutants, Chemical
properties of air pollutants chemisorptions, effaft solar radiation on acidic basic
characteristics,



Module — 3

Chemistry of Various Organic and Inorganic Compound:. Carcinogenic compounds and
their effects. Hydrocarbons: Chemistry of hydrocarldecay, environmental effects, effects
on macro and micro organisms.

Surfactants: Cationic, anionic and nonionic detergents, modifietergents.

Pesticides: Classification, degradation, analysis, pollutionedto pesticides and DDT
problems.

Module — 4

Synthetic Polymers:Microbial decomposition, polymer decay, ecologiaatl consideration,
Photosensitize additives.

Lead and its compounds:Physical and chemical properties, behavior, humgosure,
absorption, influence. Aflatoxin occurrence, cheahiccomposition and properties
metabolism, acute toxicity, carcinogenicity.

Module — 5

Optical Methods: Principles of Optical Methods such as Absorpt®pectrophotometer,
Flame photometry, Fluorometry. Principles of Chrtmgaaphic Methods such as Gas
chromatography, High Performance Liquid Chromatphgyaand lon Chromatography.

Module — 6

Environmental Microbiology: Scope and Areas of Environmental Microbiology, Geid

its Structure, Introduction to Enzyme and MetabdReactions, Aerobic and anaerobic
respiration, Classification.

Module — 7

Microscopy and Micrometry: Observations, Measurements and Isolation of
Microorganism, Different Cultures, Media and Tedugs of Staining and Enumeration of
microorganism.

Module — 8

Applied Microbiology: of Soil, Air, Water and Biological Processes ofa$tewater
Treatments, Industrial Microbiology.

Reference Books:

1. C.N. Sawyer, P.L. McCarty and G. F. Parkin, Chemi&ir Environmental Engineering
and Science, Tata McGraw-Hill, Fifth edition, NewelBi, 2003.

2. G.W. Vanloon and S.J. Duffy ‘Environmental chemyjstr a global perspective, Oxford
University press, New York., 2000.

3. Tortora. G.J, B.R. Furke, and C.L. Case, “Microbg-An Introduction” (4th Ed.),
Benjamin/Cummings Publ. Co., Inc., California, 1992

4. Pelczar, M. J.Chan E.C.S. and Krieg, N. R. Micrtdgy, Tata McGraw Hill, New
Delhi, 1993

5. Benefield L. D., Judkins J.F. and Weaned R.L.,cBss Chemistry for Water and
Wastewater Treatment, Prentice Hall, Inc. Lond@g71

6. R.E. McKinney, "Microbiology for Sanitary Engineg&rdicGraw Hill Book Company,

1962.

W.G. Walter and R.H. McBee, “General Microbiologi#ast West Edition, 1969.

Botkin, “Environmental Science*'&d.—Wiley, India.

© N



WERSITY OF PUNE
M.E. (CIVIL) Environmental Engineering)
Semester
501 063 Physico-Chemical Process for Water and WastWWater Treatment

Teaching Scheme Examination Scheme
Lectures: 4 hours/week Theory Paper: 100 Mark
Credits: 4

In Semester Assessment: 50 Marks
End Semester Assessment: 50 Marks
Duration of end sem. exam. : 3 hrs.

Module — 1

Process Dynamics, Reactions and ReactorsReactors Used for the Treatment of
Wastewater, Mass transport processes, The Massd®aRrinciple, Reactions kinetics and
reaction rates, Configurations of ideal and noraideactors, Principle of ideal reactor
design, Completely mixed batch reactors, Completaked flow reactors, Determination of
rate parameters in CMF reactors, Plug Flow Reactors

Module — 2

Coagulation and Flocculation: Coagulation Process, Stability of colloids, Rsme and
Attractive Potentials, destabilization of Colloids[ransport of colloidal particles,
Orthokinetic and Perikinetic flocculation, Desl&ation in Water and Wastewater
Treatment by Al(111) and Fe(lll).

Module — 3 Synthetic Organic
polymers, Activated Silica, Selection of a coagtilaBedimentation Processes, Zone Settling,
Compression, Sedimentation tank design for watdrveastewater, Design of tube settlers,
Concept and design aeration and gas transfer.

Module — 4

Water and wastewater purification systems:biological and chemical processes for water
and wastewater purification. Secondary and Terttaeatment systems with their design.
Aeration and gas transfer.

Module — 5

Filtration: Filtration process; Principle Mechanisms of filtoa, Filter Hydraulics backwash
hydraulics, Rate control Patterns and Methods, Heasl patterns at Constant Rate, Slow
sand and Rapid sand Filtration and their perforraanbDesign of Gravity filters, Design and
Operating variables for deep Granular Filters:efithedia, Fluidization and bed expansion in
backwashing, Under drainage systems with desigeratipnal problems.

Module — 6

Disinfection: History and modes of disinfection, rates of disoti@n, disinfection
concentration Factors affecting disinfection susht@emperature, pH and organic matter,
Chemical Disinfectants — chlorine and Chlorine d#ives; Non Chemical Methods for
Disinfection : Ozonation; UV radiation.

Module — 7

Reverse OsmosisOsmosis and Osmotic Pressure, Water and Soldfesioin, Properties of
Cellulose Acetate Membranes, Feed temperature BlhidSplute rejection, System Design,
Pretreatment and Flux Maintenance, Application.

Chemical Oxidation: Limitation of Oxidative Processes and Oxidizirggats in Water and
Wastewater Treatment, Principle and Theories of nitel Oxidation, Concept and
definition, Thermodynamic and kinetic consideratiétole of pH in Chemical Oxidation,
Balancing Redox reaction



Module — 8

Adsorption processestypes of adsorption, factors influencing, adsorptequilibrium and
development of adsorption isotherms, activated ararbdsorption kinetics, analysis and
design of Granular Activated carbon and PAC cootact

Miscellaneous methods: lon ExchangeExchange processes, Exchange Materials, Synthetic
Exchange resins, Exchange reaction, EquilibriahBrge Isotherm.

Reference Books

1. Weber, W.J., Physicochemical processes for watalitgjucontrol, John Wiley and sons,
Newyork, 1983.

2. Peavy, H.S., Rowe, D.R. and Tchobanoglous, G. Bnuiental Engineering, McGraw
Hills, New York 1985.

3. Metcalf and Eddy, Wastewater Engineering, TreatraedtReuse, Tata McGraw-
Hill Publication, New Delhi, 2003.

4. Water & Waste Water Engineering by Fair and GageA. Sastry, Water Treatment
Plants, Narosa Publishing House, Bombay, 1996.

5.
WERSITY OF PUNE
M.E. (CIVIL) Environmental Engineering)
Semesten
501 004 - Research Methodology
Teaching Scheme Examination Scheme
Lectures: 4 hours/week Theory Paper: 100 Mark
Credits: 4
In Semester Assessment: 50 Marks
End Semester Assessment: 50 Marks
Duration of end sem. exam. : 3 hrs
Modulel:

Introduction to Research,Meaning of research ,types of research, prodessearch,
Sources of research problem, Criteria / Charatiesisf a good research problem, Errors in
selecting a research problem, Scope and objeativessearch problem, formulation of
research hypotheseSearch for causation.

Module 2:

Developing a Research ProposalFormat of research proposal, Individual research
proposal, Institutional research proposal,Signifaegobjectives,methodology,Funding for the
proposal,Different funding agaencies.Frameworklierplanning
Module 3:

Literature survey- Definition of literature and literature survey eaeof literature survey,
sources of literature, elements and objectivegaflture survey, styles of literature survey,
and strategies of literature survey.

Module 4:

Data collection ,Measuring,Sampling and Scaling-Elassification of data, benefits and
drawbacks of data, evaluation of data,qualititatnethods of data collection, methods of
gualitative research, Sampling,sample size,sampglirsgegy,attitude measurement and
scaling, types of measurements, criteria of goodsumeements, classification of scales.
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Module 5:
Preliminary data analysis-Testing of hypothesis- concepts and testing ,yarsabf
variance techniques, introduction to non parameédsts.Valedity and reliability, Approaches
to qualitative and quantitative data analysis.
Module 6:
Advanced data analysis technique§orrelation and regression analysis, Introductn t
factor analysis, discriminant analysis, clusterysig, multidimensional scaling,Descriptive
statistics, Inferential statistics,Mutidimentionatasurementnand factor analysis.
Module 7:
Report writing— Need of effective documentation, importance of repaiting, types of
reports, report structure, report formulation, Plizgn.
Module 8:
Presentation of research-Research briefing, presentation styles, impactedgntation,
elements of effective presentation, Writing of eesé paper, presenting and publishing
paper, patent procedure,
Reference Books:
1. Research Methodology: concepts and cases—Deekl€hnd Neena Sondhi,Vikas
Publishing House Pvt.Ltd. (ISBN 978-81-259-53)
2.Research Methods for Business—Sekaran—WileyIndi
3. Research Methodology: Methods and TrendsDbyC. R. Kothari--- New Age
International Publishers.
4.Research Methods in Education---Louis Cohen,btaMorrison---Routledge(Taylor
&Francis Group) / -- Cambridge University Présdia Pvt. Ltd.-ISBN-978-0-415-58336-7
5. Research Methodology: An Introduction’ by Waydeddard and Stuart Melville
6. Research Methodology: A Step by Step Guid@ggginners’, by Ranjit Kumar
7. Research in Education---John Best and James,Redntice Hall of India Pvt.Ltd.
e-Resource---For class room ppts---www.wileyeuropgm/college/sekaran

WERSITY OF PUNE
M.E. (CIVIL) Environmental Engineering)
Semester

501 064 : Elective -l

Teaching Scheme Examination Scheme
Lectures: 5 hours/week In semester Exam: 50 Marks
Credits 5 End Sem. Exam. : 50anks

Duration of end sem. exam. : 3 hrs

* Elective | - Select any combination having totabf 5 credits from following
technical /interdisciplinary courses

———————————————— Elective |
Code 2 Credits Code Code Audit Course
Course 1 Credit (No Credit
Course Course)
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501 064 A| Cyber Security| 501| Economics & 501| Mass
/ Information 064 F| Finance For 064 K| communication,
security Engineers Photography anc
Videography
501| Environmental 501/ Foreign 501 064 L| Yoga and
064 B| Biotechnology 064 G| Language —I Meditation
501| Water Quality 501| Engineering
064 C| Modelling 064 H | Ethics
501| Air Quality 501] Intellectual
064 D| Modelling. 064 | Property
Rights
501 064 E| Design of
Environmental
Structures

501 064 —A-Elective | - Cyber Security / Informatbn security (2 Credits course)
Modulel:
Basic Concepts of Technology and LaBasics of Information Technology, Basics of Indian
Legal System, Information Technology Act 2000 (Amled), Relevant Amendments in all
other laws.E-ContraciThe essence of digital contracts, Law of Contr@ctystruction of E-
contracts, Issues of security, Employment contraCisnsultant Agreements and Digital
signature
Module2:
Intelligent Property Issues in Cyber spaceDoman names and related issues, Copyright in
digital media, Patents in cyber world.
Rights of Neitzens and E- GovernancePrivacy and freedom issues in cyber world, E-
Governance, Cyber crimes and Cyber laws.
Module 3:
Information Security Fundamentals: Background, Importance, Statistics, National and
International Scenario, Goals of security, Confida#ity, Privacy, Integrity, Non-repudiation,
Availability.
Essentials of computer security - Sources of sgcthreats — Intruders, Viruses, Worms and
related threats - Threat identification - Threatlgsis - Vulnerability identification and
Assessment.
Module 4:
Security Investigation: Need for Security, Business Needs, Threats, Attdoigal, Ethical
and Professional Issues
Access Control, Intrusion Detection and Server Mangement, Firewalls:
Overview of Identification and Authorization, Oveew of IDS, Intrusion, Detection
Systems and Intrusion Prevention Systems, User §gamant, Overview of Firewalls, Types
of Firewalls, DMZ and firewall features
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Security Policies and Management: Security Policy Design, Designing Security
Procedures, Risk Management and Assessment Teesni@ecurity standards, Security
Models. Security Management Practices, Security Laws, imétion Classification Process,
Risk Management, Security Procedures and GuideliBasiness Continuity and Disaster
Recovery, Ethics and Best Practices, Security Ass,

Reference Books:

1) Bakshi P M and Sri R K, Cyber and E-commerce LaBfsrat Publishing House®1
Edn, 2002

2) Syed Shakil Ahmed, Rajiv Raheja, A handbook onrimfation technology: Cyber law
and E-Commerce, Capital Law House, 2004

3) Rodney D Ryder, Business Process Outsourcing, [Pattection and Information
Security, Wadhwa & Co.,”1Edn, 2001

4) Vakul Sharma, Information Technology Law and PragtiDelhi Law House, "3 Edn,
2011

5) Lipton, K., Cyberspace Law Cases and Materiald, adition. Aspen Publishers. NY:
New York, 2006

6) Michael E Whitman and Herbert J Mattord, Principtésinformation Security, Vikas
Publishing House, New Delhi, 2003

7) Micki Krause, Harold F. Tipton, Handbook of Infortiean Security Management, Vol 1-
3 CRC Press LLC, 2004.

8) Michael E Whitman and Herbert J Mattord, Principtédsinformation Security, Vikas
Publishing House, New Delhi, 2003

501 064 —B-Elective | - Environmental Biotechnology?2 Credits course)

Module - 1:

Environmental Biotechnology -Principles and conseptcope and importance, usefulness to
mankind. Biotechnological remedies for environmental potiati- decontamination of
groundwater -Bioremediation - Production of proteins — biofézers - Physical, chemical
and microbiological factors of composting — heaishk — pathogens — odor management

Module 2

Genetic engineering structure of DNA, RNA, Repiicat of DNA, genetic code,
Transcription, Protein synthesis, Biotechnologicamedies for environmental pollution,
decontamination of groundwater — bioremediationcribial cell/lenzyme technology —
adapted microorganisms — biological removal of ieats — algal biotechnology— extra
cellular polymers - Biogas technology.

Module

Concept of DNA technology — expression vectors eniclg of DNA — mutation —
construction of microbial strains - radioactive lpge - protoplast fusion technology —
applications.

Module 4

Environmental effects and ethics of microbial tembgy — genetically engineered
organisms- Microbial containment-Risk assessment.

Microbiology of waste water treatment. a) Aerobiogesses: Activated sludge, oxidation
ditches, trickling filters, towers, rotating disestating drums, oxidation ponds. b) Anaerobic
processes : Anaerobic digestion, anaerobic filtdgsflow anaerobic sludge blanket reactor.
biofertilizers , Physical, chemical and microbiadkaj factors of composting
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Reference Books:

1. Microbial Biotechnology : A. N. Glazer and H.Kdids .
2. Molecular Biotechnology : Gleek and Pasternack.
3. Biotechnology : A Text Book of Industrial Micribagy, T. D. Brock,
4. Industrial Microbiology : Presscott and Dunn.
5. Biotechnology : B. D. Singh , Kalyani Publishers
6. T.V.Ramachandra, Soil & Ground Water Pollutiooni Agricultural activities, TERI
7. Biological degradation and Bioremediation of itoxchemicals: Chaudhury, G.R.,
Dioscorides Press,Oregon, 1994.
8. Biological degradation of wastes: Martin. A.Elsevier Applied Science, London, 1991.
9. Soil Microbiology Ecology: Blaine Metting. F (JrMarcel Dekker Inc., 1993.
501 064 —C-Elective | - Water Quality Modeling Z Credits course)
Module — 1

Modeling Concepts :Casual and statistical models-Characteristics- psSten  model
development - Importance of model building.- comagon of mass and mass balance —
calibration and verification of models; Transporhepomena — Advection, diffusion,
dispersion, simple transport models; chemical readtinetics — Law of mass action, Rate
constants, reaction order, types of reactions liegum principles

Module 2

Water Quality Modeling: Water quality models — Historical development — Maslance
equation — Streeter - Phelps Equation — Modificatim Streeter — Phelps Equation — Waste
load allocations — Dissolved oxygen in Rivers asiiaries;

Module 3:

Water Quality Models: Surface and sub surface water quality moded&e Water Quality
Models: Models for Nitrogen, Bacteria, Phosphatd #&xicants - Ground Water Quality
Modeling - Contaminant solute transport equationmgrical methods.

Module 4

Water Quality Index: Categories of water quality index. Determinationwadter quality
index (WQI): Industrial and municipal effluent indeambient water quality index, combined
water quality index and Delphi method.

Reference Books:

1. Thomann and Muller, Principles of surface wagality modelling and control

2. Chapra, Surface water quality modelling

3. Steven C. Chapra, Surface Water Quality Modgllirata McGraw-Hill Companies, Inc.,
New Delhi, 1997.

4. J.L. Schnoor, Environmental Modelling Fate anmdnBport of Pollutants in Water, Air
and Soil, 4.John Wiley & Sons Inc., New York, 1996.

5. E.V. Thomson, Principles of Surface Water Qudlftodelling and Control, Happer and
Row Publishers New York, 1987.

6. M.D. Palmer, Water Quality Modelling, the WoBdnk Washington DC.
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501 064 —D-Elective | - Air Quality Modeling (2 Crelits course)

Module - 1

Air Pollution Modeling: Chemistry of air Pollutants - Atmospheric reactiosisks for air
pollution —Transport of air Pollutants — Meteoratma] settling for dispersal of air pollutants-
vertical structure of temperature and stabilitynasphere, transport and diffusion of stack
emission —atmospheric characteristics significarttansport and diffusion of stack emission
— stack plume characteristics.

Module 2

Air Quality Models: Types modeling technique, modeling for non reagtiokutants, single
source, short term impact, multiple sources and aamurces, fixed box models- diffusion
models —

Module 3

Gaussian plume derivative- modification of Gausgdume equation- long term average-
multiple cell model — receptor oriented and souocented air pollution models- model
performance, accuracy and utilization.

Module 4

Air quality index: categories of air quality indedetermination of air quality index (AQI):
National AQI, Extreme value indices, Regional iredic

Reference Books

1. J. L. Schnoor, Environmental Modeling Fate and $pamt of Pollutants in Water, Air
and Soil, John Wiley & Sons Inc., New York, 1996.

2. Arthur C. Stern, Air Pollution, Air Pollutants, tindransformation and Transport, (Ed.),
(Third Ed.) Volume |, Academic Press, 2006.

501 064 - E--Elective | - Design of EnvironmentaltBictures (2 Credits course)

Module 1

Structural Design of Elevated Service ReservoirsctBgular, Circular type. Design of
staging for wind and earthquake forces, containégh ilat base and domed bottom.
Membrane analysis, Effect of Joint reactions dueottinuity.

Module 2

Structural design of water retaining structures Beimary Clarifier (Circular & Rectangular)

for WTP & STP; Biological Reactors (Circular & Rangular) for STP for worst load

conditions;

Module 3

Structural design of various components of WTP &SUnderground / partially below &

above ground).

Module 4

Design considerations including loads such asitrédlad, backfill load, live load etc. for

Appurtenances like man-holes, concrete beddingtlngt blocks for sewers, rising mains
etc.

Reference Books :

1. T.Y.Lin&Ned H. Burns — Design of Prestressed Gete Structures, John Wiley
Publication

2. N. Krishna Raju — Prestressed Concrete, Tata McGti#liPublication Co

3. Edward Nawy — Prestressed Concrete — A Fundam&ppabach, Prectice Hall
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International
4. B.C. Punmia, Ashok K. Jain, Arun K. Jain — ReinfmtcConcrete Structures Vol. I,
Laxmi
Publications, New Delhi
N.C. Sinha, S.K. Roy — Fundamentals of Reinforceddtete, S. Chand & Co. Ltd,
New Delhi.
7. P.C.Varghese — Advanced Reinforced Concrete DeBigamtice Hall of India Pvt.
Ltd., New Delhi
8. 1S: 456: Indian Standard code of practice for pkaid reinforced concrete, Bureau of
Indian Standards, New Delhi.
9. 1S:1343: Indian Standard code of practice for fPessed concrete, Bureau of Indian
Standards, New Delhi.
10. 1S:1893: Indian Standard Code of practice forecidt for Earthquake resistant design
of structures, Bureau of Indian Standards, New Delh
11. IS: 3370-Indian Standard code of practice for cetestructures for storage of liquids,
Bureau of Indian Standards, New Delhi.

oo

501 064 —F-Elective —Economics and Finance for Engineer§lCredit Course)
Modulel:
Introduction & Basics of Economics & Finance: Meaning & necessity of: Economics,
Costing & Finance, History & fundamentals of EconesnBasics of Finance & Accounting,
rates of interest, Basics of Financial Statemengrkcial Analysis, Inflation, etc.
Module2:
Principles of Costing, Estimation & Valuation: Basics of Costing, activity based costing &
case studies, Basics of Estimation & Valuation,spn¢ & future values of properties,
Profitability & Financial Decisions, Inventory Magement

Reference
1. As specified by the instructor

501 064-G- Elective —I Foreign Language -l (French-l) (1Credit Course)

Modulel:

Introduction: Glimpse of France, life of French people (Cultufeod, etc.), French
alphabets, accent, etc., Unit zero of the Text B{@Bkammar, Vocabulary, and Lesson),
Exercise of Unit zero of Text Book & workbook

Module2:

French Lessons:Brief revision, Unit-1 of the Text Book (Grammamcabulary), Unit-1,
Lesson 1 of the Text Book, Exercise of Unit-1, laasd of the Text book & workbook

Reference
1. Jumelage-| Text Book by Manijiri Khandekar & Radpuktuke (Latest edition)
2. Jumelage-I workbook by Roopa Luktuke
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501 064--H-- Elective —I Engineering Ethics(1Credit Course)

Modulel:

Introduction : Meaning & scope of Ethics in general & for engirsem particular, Moral
obligations and rules in engineering,Categoriesnofal, Work Culture, Corporate, local &
global issues, Rights & responsibilities of EngimseeConflicts in the profession, Mental
Stresses & Emotional Intelligence

Module2:

Code of Ethics for Engineers:First principles of Engineering Ethics & Ethicalminology,
Social Values, Character, considerations for genadividuals, Engineers & the Society,
Recommendations of the Professional bodies (Codgoafluct), Introduction to Copyright,
IPR (Intellectual Property Right), Plagiarism & laégssues

Reference
1.Ethics in Enginerring Practice and Research-eltawhitbeck—Cambridge University
Press—ISBN—978-1-107-66847-8

501 064 -I-Elective —lIntellectual Property Rights (1Credit Course)

Module 1

Introduction to Intellectual Property Rights

Nature of Intellectual Property: Patents, Desighsdemarks and Copyright. Process of
Patenting and Development: technological reseandoyation, patenting, development.
International Scenario

International cooperation on Intellectual PropeRyocedure for grants of patents, Patenting
under PCT.

Module 2
Patent Rights
Scope of Patent Rights. Licensing and transfer eshrology. Patent information and
databases. Geographical Indications.
Recent Developments in IPR
Administration of Patent System. New developmentdFAR; IPR of Biological Systems,
Computer Software etc. Traditional knowledge CaseliSs,
Reference Books
1Prabuddha Ganguly, “ Intellectual Property Rightata Mc-Graw Hill.
2 Halbert, “Resisting Intellectual Property”, Tary& Francis Ltd, 2007
3 Robert P. Merges, Peter S. Menell, Mark A. lesrtiintellectual Property in New”,
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501 064 K-Elective -IMass communication, Photography and Videography
(Aud@ourse—No Credits)

Module 1: Mass Communication - Theories & methods

Concepts and Theories, Communication conceptseBsaand Function, Interpersonal &
Intra personal, Group behaviour, need for Mass Comaoation. Relevance of
Communication Theories to Practice, Models of Camitation, Impact and Effect of
Communication Old and new media, Communication fm&gkes, - Feedback and Evaluation
of Communication Effect, Interview and QuestionaairMethod of Data Analysis, use of
Information Technology, various methods of massmomication like seminars,
conferences, print and digital media, internet, ¢D, movies, U-tube, video
conferencing.

Module 2 : Photography and Videography

Camera Basics, Still Photography, Lenses, Exgofiwmposition, Colour. Shot

Angle, Camera Movement, Light techniques and foraiting.

Videography Basics — Video camera —types, mountBgund Basics, Film Sound
appreciation, Sound Track analysis, Editing Badtcagmentation

Juxtaposition: Frame, Shot, Sequence, Scene Tiaoe, Rhythm. Learning basic editing
software and primary editing on available/given eniats.

Books
1.Richard Dimbleby and Graeme Burton, 1995, Mbea words: An introduction t
communication, London: Routledge.
2. Melvin L. DeFleur and Everette E. Dennis, 1.99nderstanding mass communication,
New Delhi: Goyal Saab.
3. Marshall McLuhan, 1964, Understanding MediawNéork: McGraw —Hill
4. Wilbur Schramm, 1964, Mass media and natioaaétbpment, the role of information in
developing countries, Stanford: Stanford @nsity Press.
5. Holman, Tomlinson, Sound for film and televisié-ocal Press
6. McCormick, Tim and Rumsey, Francis, Soundm@adrding: An introduction, Focal
Press
7. Talbot-Smith, Michael, Sound engineering expdi Focal Press
8. Talbot-Smith, Michael, Sound assistarteecal Press
9. Altman, Rick, ed., Sound theory sound practRmutledge Talbot-Smith, Michael, Sound
engineer's pocket book, Focal Press
10. Truebitt, Rudy and David, Trubitt, Live soufod musicians,
11. Hal Leonard Nathan, Julian, Back to basiagud
12. Newnes Yewdall, Lewis, David, Practical drtrmtion picture sound, Focal Press
13. Leider, N., Colby, Digital audio workstatidvicGraw-Hill

501 064 --L--Elective Il Yoga and Meditation(Audit course--Non Credit course)

Module 1

Yoga:Sukshma (subtle) yoga techniques, Difference beatwphysical exercises and
yogasans, Impact of yogasans on human body, ber#fiyogasans, Patanjali yoga sutras,
Technique of different yogasans like, Trikonasanrdhachandrasan, Padmasan,
Akarnadhanurasan, Ardhamatsendrasan, Vajrasan, hiremttanasan, Bhujangasan,
Shalbhasan, Dhanurasan, Naukasan, Makrasan, Pawtasam, Halasan, Sarvangasan,
Shavasan, Suryanamaskar( Sun Salutation), Yog&@odil

Module 2
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Meditation: Breathing Technique, Pranayam, Benefits of Pramay®recautions for
Pranayam, Kumbhak, Bandh(Locks), Chakras, Mudrahiigue of Pranayam,Anulom-
VilomPranayam, UjjayiPranayam, BhramariPranayam, adatikaPranayam,
AgnisarPranayam, KapalbhatiPranayam, MeditationéDiy

References Books:

Light on Yoga: by B.K.S. lyengar, Harper Collingldfishers India

Light on Pranayama: by B.K.S. lyengar, Harper @slPublishers India

Yoga for Dummies by Georg Feuerstein and larry Bailey India publishing
Yoga, Pilates, Meditation & Stress Relief By Paoa@ooks Ltd

The Yoga Sutrasby Patanjali, Swami Satchidanahadagral Yoga Publications
Meditation - Science and Practice by N. C. Pabdas. PrintworldPublisher
YogPravesh by Vishwas VMandlik,YogchaitanyaPrakasha

Asanand YogVigyan, BhartiyaYogSansthan, Delhi

PranayamVigyan, BhartiyaYogSansthan, Delhi

ONOORAWNE

Reference Web Sites:

http://www.artofliving.org/in-en/yoga
http://www.artofliving.org/in-en/yogal/sri-sri-yogalkshma-yoga-relaxation
http://www.yogsansthan.org/

http://www.yogapoint.com/

http://www.divyayoga.com/
http://www.yogaville.org/about-us/swami-satchidatah
http://www.yogaVision.net

http://www.swamij.com

ONoOkWNE

WERSITY OF PUNE
M.E. (CIVIL) Environmental Engineering)
Semester
501 065-Lab Practice |

Teaching Scheme Examination Scheme
Lect./Pr. : 4 hours/week Term work: 50 Marks
Oral / Presentation: 50 Marks
Credits: 4

The term work will consist of a journal giving digaof the following with analysis
from Industrial wastewater

1] Study on Sampling and preservation of samples.
2] Preparation of Standard Solutions.
3] Demand analysis for the following from Industrmeastewater.
€) Dissolved oxygen. (b) Chemical oxygen Demand

(c) Biochemical oxygen demand
4] Nutrient Analysis from sewage and Industrial Wastew using UV-Visible

Spectrophotometer
(a) Total Nitrogen (b) Nitrogen ammonia
(c) Nitrogen (Nitrate) (d) Nitrogen (Nitrites)
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(e) Phosphates Total & other form

5] Following analysis from water and Wastewater
a) Sulphates, b) Nitrates,
(c) Oil & Grease (d) Phenols
(e) Volatile acids

6] Study of Stack monitoring process.

7] GIS Applications in Environmental Engineering
Introduction to GIS, concepts and data base streictntroduction to GIS software.
Introduction to Remote Sensing. Applications in EEmwmental Engineering.

WERSITY OF PUNE
M.E. (CIVIL) Environmental Engineering)
Semesterll
501 066- Industrial Waste Water Treatment Managemein

Teaching Scheme Examination Scheme
Lectures: 4 hours/week Theory Paper: 100 Mark
Credits: 4

In Semester Assessment: 50 Marks
End Semester Assessment: 50 Marks
Duration of end sem. exam. : 3 hrs

MODULE -1

Sources of Pollution-  Sources and Characteristics of industrial wastew —
Environmental impacts — Regulatory requirementgnregation rates —Prevention vs Control
of Industrial Pollution— Toxicity and Bioassay tesSource reduction techniques — Waste
Audit -Evaluation of pollution prevention options.

MODULE - 2

Wastewater Treatment,Waste minimization - Equalization - Neutralization Oil
separation — Flotation —Precipitation — Heavy m&amoval — adsorption — Aerobic and
anaerobic biological

Treatment — Sequencing batch reactors — High Raisars .

MODULE - 3

Advanced Treatment Methods: Nitrification and De-nitrification — Phosphorousmoval —
Heavy metal removal — Membrane Separation Procegsr -Stripping and Absorption
Processes.

MODULE - 4

Special Treatment Methods Chemical oxidation —Otiona— Photocatalysis — Wet Air
Oxidation — Evaporation — lon Exchange — Membramehfologies — Nutrient removal
Disposal of Treated Waste.

MODULE -5

Industrial Waste Study: Manufacturing process and sources of effluent ftbenprocess of
industries like chemical, fertilizer, petroleum, tqpe -chemical, paper, sugar, distillery,
tannery, food processing, dairy and steel manufaciu

MODULE -6

Industrial Waste Management: Characteristics and composition of effluent anifiedent
methods of treatment & disposal of effluent for thikowing industries:
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Steel, Petroleum Refineries, Tanneries, Atomic gnétlants and other Mineral Processing
Industries.

MODULE -7

Common Effluent Treatment Plants (CETPs) Location, Need, General Design
considerations and principles, Operation & Mainter@aProblems, Zero effluent discharge
systems, Wastewater reuse, Waste Audit.

MODULE - 8

Complete design of wastewater treatment plant of endustry listed above with all
components, details, drawings and cost estimation.

Dyestuff and dye manufacturing industries with noetlof treatment—adsorption, Treatment
with polymer coagulation.

Reference Books:
1. W. Wesley Eckenfelder Jr., Industrial Waste Watdiu®ion Control.
2. Arceivala, S.J., Wastewater Treatment for Polluttmmtrol, McGraw-Hill, 1998.
3. Frank Woodard, Industrial waste treatment Handbd@kiterworth Heinemann, New
Delhi, 2001.
4. M. N. Rao & Datta, Waste water treatment.
5. N.L. Nemerow, Liquid waste of Industry, Addison Vébs 1996
6. Callegly, Forster and Stafferd, Treatment of IndakEffluent, Hodder and Stonghton.
1988
7. Hardam S. Azad, (ED), Industrial Wastewater Manag@riand Book 1988.
8. Indian standards: I1S: 2490 (1963), IS: 3306 (1065).
WERSITY OF PUNE
M.E. (CIVIL) Environmental Engineering)
Semesterll
501 067 - Air Pollution and Control

Teaching Scheme Examination Scheme
Lectures: 4 hours/week Theory Paper : 100 M&s
Credits: 4

In Semester Assessment: 50 Marks
End Semester Assessment: 50 Marks
Duration of end sem. exam. : 3 hrs.

Module — 1

Introduction: Definition, Sources and classification of Air Pédlats, Photochemical smog,
Effects of air pollution on health, vegetation & texdals, air quality, Global effects of air
pollution.

Module — 2

Meteorology: The atmosphere, zones of atmosphere, scales obroketgy, meteorological

parameters, Heat, Wind, Pressure, Moisture and dityniRainfall and precipitation,

Temperature lapse rate, Maximum mixing depth (MMPJume behavior, Effect of

topography on pollutant dispersion, effect of abllytant on meteorology, Air pollution

modeling, Minimum stack height.

Module — 3

Modeling of Dispersion of Air Pollutants: Dispersion of Air pollutants. Theories on
modeling of Air pollutants. Gaussian model etc. &tns of the estimation of pollutant
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concentrations. Plume Rise — Equations for estonatEffective stack height and mixing

depths.

Module — 4

Particulate Pollution Control Methods: Dilution, Source control,Control by using

equipments such as Settling chambers, CyclonegjcFBliters, Electrostatic precipitators

Wet Scrubbers/Wet Collectors, design and prinapplnese air pollution control units.

Module — 5

Gaseous pollution control: Types of gaseous pollution control methods — giiswr,

adsorption and combustion processesy §0ntrol Technology, Desulfurization of flue gas

emissions, NQControl Technology, Automobile pollution, souradgollution, composition

of auto exhausts, Control methods.

Module — 6

Air pollution Monitoring and Management:

Environmental guidelines for sitting of Industrigsnvironment Management plan, stack

emission standard, ambient air quality standartigksemission monitoring, ambient air

guality monitoring, ambient air quality survey.

Module — 7

Automobile Pollution: Vehicular emissions, Motor fuel combustion, Autoni@lemission

control.

Odour pollution: Theory of Odour, Sources of Odour, Measurement dbu®, Odour

control method.

Module — 8

Indoor Air Pollution: Causes of air pollution, Sources and effects dbam air pollutants,

changes in indoor air quality, Control of indoor pollutants, air cleaning systems, Cigarette

smoke.

Reference Books:

H. C. Perkins, Air Pollution.

Peavy and Rowe, Environmental Engineering, Mc-GriwPublication.

N.D. Nevers, Air Pollution Control Engineering, MBraw Hill Publication.

M. N. Rao et al. Air Pollution, Tata Mc-Graw HiluBlication.

Noel de Nevers, Air Pollution control Engineeringc-Graw Hill Publication, New

York.

. Richard W. Boubel et al., Fundamentals of Air Pdin, Academic Press, New York.

KVSG Murali Krishna. Air pollution and control, Kabal and Company, Jagannaickpur,

Kakinada-2.

8. Davis. Environmental Engineering, Mc-Graw Hill Pigbkion.

9. C.S. Rao., Environmental Pollution Control Engimegr Wiley Eastern Limited, New
Delhi (1991).

10.John H. Seinfeld, Air Pollution: Physical and CheahiFundamental, Mc-Graw Hill
book Co. 1988.

11.Paul N. Cheremisinoff, Richard A. Young, Air Polart Control and Design Handbook,
Part-l, Marcel Dekker Inc., New York 1977).

12.Paul N. Cheremisinoff (ed.), Encyclopedia of Enmimental Control Technology, Vol. 2,
Air Pollution Control, Guld Publishing Company. 89).

agrwnrE

~N o
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UNNRSITY OF PUNE
M.E. (CIVIL) Environmental Engineering)
Semesterll
501 068- Solid and Hazardous Waste Management

Teaching Scheme Examination Scheme
Lectures: 4 hours/week Theory Paper: 100 Mark
Credits: 4

In Semester Assessment: 50 Marks
End Semester Assessment: 50 Marks
Duration of end sem. exam. : 3 hrs.

Module - 1
Solid waste management:Objective, Functional elements, Environmental impa¢
mismanagement. Solid waste: Sources, types, CotipysQuantities, Physical, chemical
and Biological properties.
Module — 2
Solid Waste Generation RateDefinition, Typical values for Indian cities, Facdaaffecting.
Storage and collection: General considerations viaiste storage at source, Types of
collection systems. Transfer station: Meaning, Neitg, Location and Economic analysis,
Transportation of solid waste: Means and MethodsitiRg of vehicles.
Module — 3
Sorting and Material Recovery: Objectives, Stages of sorting, sorting operations,
Guidelines for sorting for materials recovery, tagi material recovery facility for a
commingled solid waste.
Module — 4

Composting of solid wastePrinciples, Methods, Factors affecting, Properisompost,
Vermicomposting. Energy recovery from solid waftarameters affecting, Biomethanation,
Fundamentals of thermal processing, Pyrolysisnbration, Advantages and disadvantages
of various technological options.
Module — 5
Landfills: Definition, Essential components, Site selectioand. filling methods, Leachate
and landfill gas management.
Module — 6
Indian Scenario: Present scenario and measures to improve systediffierent functional
elements of solid waste management system. Elenzérnfisancial management plan for
solid waste system.
Module — 7
Economy and financial aspects of solid waste managé Disposal options for Biomedical
waste, Other Waste Types: Nuclear and Radio Attfastes.
Module — 8
Hazardous waste managemenProblems and issues of hazardous waste managexesu
for hazardous waste management—Legislations on geamant and handling of
HW,Toxicology and risk assessment, Hazardous Ctestics — TCLP tests — waste
sampling- reduction of wastes at source — Recycling reuse, labeling and handling of
hazardous wastes, incineration — solidification stadbilization of hazardous wastes.

Reference Books:

1. Hilary Theisen and Samuel A, Vigil, George Tcholgloas, Integrated Solid Waste
Management, McGraw- Hill, New York, 1993
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2.  CPHEEO, Manual on Municipal Solid waste manageméetitral Public Health and
Environmental Engineering Organization, Governnadritdia, New Delhi, 2000

3. Michael D. LaGrega, Philip L Buckingham, JeffreyECvans and Environmental

4. Resources Management, Hazardous waste ManagemerGrav Hill International
edition, New York, 2001.

5. Vesilind P.A., Worrell W and Reinhart, Solid wagstegineering, Thomson Learning
Inc., Singapore, 2002.

6. Charles A. Wentz, Hazardous Waste Management, 8dedition, Pub: McGraw Hill
International Edition, New York, 1995.

7.  Solid waste management —A. D. Bhide.
8. Solid waste management handbook — Pavoni.

UNBRSITY OF PUNE

M.E. (CIVIL) (Enwvionmental Engineering)
SEMESTER I

015069: ELECT IVE —lI
Teaching Scheme Examination Schem
Lectures: 5 hours/week In semester Exam: 50 marks
Credits 5 End Sem. Exam. : 50 mask

Duration of End Sem.Exam:3Hrs
Select any combination having total of 5 creditsfrom following technical /
interdisciplinary courses

501 069Elective I

Code 2 Credits Code Code Audit Course
Course 1 Credit (No Credit
Course Course)
L
501 069A | Human Rights 501 Foreign 501 Performing Arts —
069E | Language Il 069 | | Music and Dance
501 069 B| Agricultural 501 Building 501/ Principle Centred
Pollution 069F | Services and 069 J| Leadership
Control. Maintenance
501 069C | Environmental 501 Green
Audit 069 G| Building
Design and
Construction
501 069D | Contaminated 501 Environmental
Site 069 H | Disaster
Remediation Management
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501 069 A- Elective Il - Human Rights (2 Credits coure)

Module 1
Human Rights — Concept, Development, Evolution
- Philosophical, Sociological and Political debates
- Benchmarks of Human Rights Movement.
Human Rights and the Indian Constitution
- Constitutional framework
- Fundamental Rights & Duties
- Directive Principles of State Policy
- Welfare State & Welfare Schemes
Module 2:
Human Rights & State Mechanisms
- Police & Human Rights
- Judiciary & Human Rights
- Prisons & Human Rights
- National and State Human Rights Commissions
-Module 3:
Human Rights of the Different Sectionsand contemporary issues
- Unorganized Sector ,
- Right to Environment, particularly Industrial $exs of Civil Engineering and Mechanical
Engineering .
-Globalization and Human Rights
- Right to Development,
Module 4. :
Citizens’ Role and Civil Society
- Social Movements and Non-Governmental Organinatio
- Public Interest Litigation
-Role of Non Government organizations in implemgataof Human rights.
- Right to Information
Human Rights and the international scene-Primary Information with reference to
Engineering Industry.(2 hrs)
- UN Documents
- International Mechanisms (UN & Regional)
- International Criminal Court

References:

1.Study material on UNESCO,UNICEWweb site

2.Human Rights in India- A Mapping ,Usha Ramanatfi@e download from
http://www.ielrc.org/content/w0103.pdf

3.Introduction to International Humanitarian Law by Curtis F. J. Doebbler - CD
Publishing , .

4.Information, byToby Mendel - UNESCO , 2008

Internal assessment :

i) Assignments based on topics from syllabus aiseé studies as applicable to relevant
discipline of Engineering.

if) Power point and oral presentation based oretd#fcted topic from syllabus.
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501 069-B-Elective Il - Agricultural Pollution Control ( 2Credits course)

Module — 1

Environmental issues in agriculture: Types of farming systems, agro meteorology, water
and nutrients requirement.

Agricultural Activities and Environmental Impacts: Major Agricultural Practices,
Irrigation Drainage Systems, Impact of Agriculturdttivities on Environment, Crops,
Diseases, Nutrients and its Control. Irrigationcficges its negative impacts on Soil (land
degradation)

Module 2

Fertilizers: types of fertilizers, pesticides and other agrouals, soil and water
conservation practices.

Environmental Impacts of Fertilizers: Different &gpof Fertilizers Inorganic, Organic and
Synthetic fertilizers. Effects on Environment doeuse of fertilizers, Environmental Impacts
of Pesticides Properties of Pesticides: Adsorpmability in Water and Volatilization

Soil Conservation; Vegetative practices And Mecbahi Practices. Ground water
Characterization and suitable remedial measuresa¥oiding its Contamination Pollution
control monitoring strategies and plans.

Module 3

Water logging and salinity: Water logging: Its effects, Water logging control,
Environmental effects due to water logging Remeldiehsures

Preventive and Curative Water logging measures.

Soil Salinity: Classes of Saline and Alkali Soipgrovement of Saline and Alkaline Soll
Leaching and Reclaiming Saline soil.

Module 4

Wastewater reuse in agriculture:management and control of agricultural waste; cioy
and reuse. Waste water Reuse in Agriculture: Tybédeuse, Reuse of urban waste water in
Agriculture and horticulture from skewered areauseconsidering techno economic aspect
Preliminary Primary and secondary treatment antatgrtreatment to removed residual
pollutants. Mechanized and Physicochemical Prosesse

Agricultural air pollution control: Odorous emissions related to storage and handling o
animal wastes .Biotechnology in reduction of L@mission, Bioscrubbers, Biobeds,
Biotrickling filters and their applications.

Novel methods of pollution control: Vermitechnology, Methane production, Root zone
treatment, Membrane technology, Biodegradable ipkast

Reference Books:

Microbial Biotechnology : A. N. Glazer and H.Kdids .

Molecular Biotechnology : Gleek and Pasternack.

Biotechnology : A Text Book of Industrial Micribddsgy, T. D. Brock,

Industrial Microbiology : Presscott and Dunn.

Biotechnology : B. D. Singh , Kalyani Publishers

T.V. Ramachandra, Soil & Ground Water Polluticmm Agricultural activities, TERI.

oA LNE
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501 069-C-Elective Il - Environmental Auditing (2Credits course)

Module 1

Environmental Audit: Definition of Environment Audit and its importamdor industries.
Environmental management system audits Types dtsau@eneral audit methodology and
basic structure of audit. Elements of an audit @sscand its importance. Concept of
1SO14000

Module 2

Requirements of Rule 14 for Environmental Audit enBnvironmental protection Act 1986,
Definitions of a. Signatory, b. Consumption Audit,Pollution audit, d. Hazardous audit, d.
Solid waste audit, e. Disposal audit, f. Cost gugitnvestment audit, h. Voluntary.

Module 3

Pre-audit Activities for the Manager

Selecting the audit team, planning the audit

Pre-audit Activities for the Auditor

Drawing up the audit specification, obtaining infa@tion before the audit, Checklists,

Case studies of red category industries.

Module 4

Conducting the Audit

The opening meeting, Evaluation of the EMS, Inming, Site tour and observations
Evaluating the Audit Results

Evaluation of the audit results, the closing megtRecommendations, the audit report
Environmental Reporting

Purpose of producing an environmental report, agithe report, Independent validation

References Books:

1. Larry W. Canter,” Environment Impact AssessmgnicGraw-Hill Book Company,
New York.

2. G.J. Rau and C.D. Weeten, "Environmental Impaalysis Hand book, McGraw Hill,
1980.

3. Vijay Kulkarni and T V Ramchandra. “Environmentaanagement” Capital Publishing
Co.

4. Mhaskar A.K., “Environmental Audit" Enviro MedRublications.

5. S.K. Dhameja, "Environmental Engineering and dmment" S.K. Kalaria and Sons
Publishers.

501 069-D-Elective Il - Contaminated Site Remediation 4Credits course)
Module 1
Subsurface Contamination: Sources, ContaminantgulBtons and Remedial Approach,
Sources of Contamination, Types of Contaminants,le\Rat Regulations, Other
Considerations, Remediation Approach
Module 2
Contaminated Site Characterization: General Methodology, Preliminary Site Assessment,
Exploratory Site Investigation, Detailed Site Inwgation, Expedited or Accelerated Site
Characterization
Module 3
In-Situ Waste Containment: Vertical Barriers, Bottom Barriers, Surface CapsCovers,
Groundwater Pumping Systems, Subsurface Drains
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Module 4

Soil Remediation Technologies: Soil Vapor Extraction, Soil Washing,
Stabilization/Solidification, Electro kinetic Remation, Thermal Desorption, Vitrification,
Bioremediation, Phytoremediation, Soil Fracturing.

Groundwater Remediation Technologies:Pump and Treat, In-Situ Flushing, Permeable
Reactive Barriers, In-Situ Air Sparging, Monitorddtural Attenuation, Bioremediation.

References Books:

1. Sharma, H. D., and Reddy, K. R., “Geo-environmeBiadineering: Site Remediation,
Waste Containment and Emerging Waste Managemerindtagies,” John Wiley &
Sons, Inc., 2004 (ISBN: 0-471-21599-6); See:
http://www.wiley.com/WileyCDA/WileyTitle/productC@®471215996.html.

2. Sharma, H.D.& Lewis, S. P. Waste Containment SystieWaste Stabilization and
Landfills Wiley 1994.

3. Evans, D. & Jefferies, S. A. Remedial Processse€d&mtaiminated Land: Principles and
Practice (Ciria Report C549) Ciria 2001

4. http://lwww.enr.gov.nt.ca/_live/documents/contetefgmediation.pdf

501 069-EElective Il Foreign Language —Il French-11 (1 Qredit course)

Module 1

French Grammar and Vocabulary: Unit-1, Lesson 2tled Text Book (Grammar &
Vocabulary), Unit-1, Lesson 1 of the Text Book, Exee of Unit-1, Lesson 2 of the Text
Book & workbook

Module 2

Advance Vocabulary, Writing & Speaking: Unit-1, lses 3 of the Text Book (Grammar &
Vocabulary), Unit-1, Lesson 3 of the Text Book, Exee of Unit-1, Lesson 3 of the Text
Book & workbook, Revision & speaking practice

Reference
1. Jumelage-I Text Book by Manjiri Khandekar & Roopaktuke (Latest edition)
2. Jumelage-1 workbook by Roopa Luktuke

501 069-F- Elective Il Building Services And Maintenance
(1 Credit course)

Module 1

Integrated design: factors affecting selection efviges/systems, Provision of space in the
building to accommodate building services, Struatuintegrity of building services
equipment. Sound and vibration attenuation feajuRsvisions for safe operation and
maintenance.

Building services engineering system for intelligéwildings: Introduction to information
transmission systems, communication and protecitistem, call systems, public address
system and Building automation/management systems.
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Module 2

The concepts and importance of energy conservatidrenergy efficiency for environmental

protection, environmental protection and mainteeawifcbuilding services systems, selection

of environmentally friendly products and materiaé®d in building services systems.

Co-ordination and management of design and instailaof various building services

systems during the design and construction stageatrticular the builder's works.

Computer-aided design and installations of buildegvices. Testing and commissioning of

building services systems: fire safety systemsticadrtransportation equipment ventilation

systems, etc. Sick building syndrome. The impadtdife-cycle-cost on planning and

implementation. An appreciation of capital and agieg costs. Implication of low cost,

inefficient equipment, poor installation, inadequatcess for maintenance.

Reference books

1.Buiding Services—S.M.Patil---(ISBN-978-81-7525-98))-1-C,102,Saamana Pariwar
Society,Gen A.K.Vaidya Marg, Goregaon (B)rivbai-65

2. Building Maintenance Management, 2ed,---Chaméiey India

3. Miantenance of Buildings—A.C.Panchodhari—NeweAgternational Publishers.

501 069 —G-Elective Il - Green Building Design And Constructon
(1 Credit course)

Module 1

Principles of Sustainability, Energy Conservation ad Water Conservation

Introduction to Course, Sustainability, Major Bravimental Challenges, Global Warming,
Introduction to Green Buildings; LEED, Sustainabian Development.

Building energy system strategies, Energy Consemvain Buildings, HVAC Systems,
Energy and Atmosphere - LEED Credits, e Quest Bn8mgulations, Conducting an Energy
Audit, Fossil Fuels vs. Renewable Energy.

Water Conservation in Buildings, Storm Water Hatvesand Management, Water cycle
strategies

Module 2

Green Materials and Green building codes

Green Construction Materials, Materials and Resssire LEED Credits, Building
Deconstruction, C&D Recycling, Indoor Environmenfuality — Basic, IEQ - LEED
Credits, Building Commissioning, Materials selentgirategies

Green building codes and standards, Internationeéi@GConstruction Code,Carbon
accounting, Green Building Specifications

Reference Books

1.C.J. Kibert (2008) “Sustainable Construction: €&r&uilding Design and
Delivery”, 3rd Ed., John Wiley, Hoboken, New Jersey

2.G.T. Miller Jr. (2004) “Living in the Environmer®rinciples,

Connections, and Solutions”, 14th Ed., Brooks CBhgific Grove, California
3. Energy Conservation Building Code (ECBC)
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501 069- H - Elective Il - Environmental Disaster Management (1Credits course)

Module 1

Environmental Hazards & Disasters.

a) Meaning of Environmental hazards, Environmebiaasters and Environmental stress.

b) Concept of Environmental Hazards, Environmesii@ss & Environmental Disasters.

c) Different approaches & relation with human Egplo(i) Landscape Approach (ii)
Ecosystem Approach (iii) Perception approach d) Hmnecology & its application in
geographical researches.

Natural disasters -Cyclones, earthquakes, tsunanttianoes, Forest fires, etc.

Manmade disasters - oil spills, nuclear power pkxplosion, builbing & industrial fires,
chemical spills, soil & ground water contaminatistructural collapse etc.

Module 2

Disaster management cells & plans at internatiamatipnal, state & district levels. Disaster
management cycle. Role players in Disaster managem

Prevention & mitigation of disasters. Tools- plamgi regulations incentives, public
education & awareness, insurance, immunization eanp, environmental management,
ect. Application of GIS & RS in Disaster manageméase studies

References Books:

1. R. B. Singh (Ed) Environmental Geography, Hget&ublishers New Delhi,1990.

2. Savinder Singh Environmental Geography, PrayegaR Bhawan, 1997.

3. Kates, B.l & White, G.F The Environment as Hagaoxford, New York, 1978.

4. R. B. Singh (Ed) Disaster Management, Rawatifatixdn, New Delhi, 2000.

5. H. K. Gupta (Ed) Disaster Management, Universiiress, India, 2003.

6. R. B. Singh, Space Technology for Disaster Miign in India (INCED),
University of Tokyo, 1994.

7. Dr. Satender , Disaster Management t in Hillgn&pt Publishing Co., New
Delhi, 2003.

8. A. S. Arya Action Plan For Earthquake, Disastdifigation in V.K. Sharma (Ed)
Disaster Management IIPA Publication New Delhi, 499

9. R. K. Bhandani an overview on Natural & Man m&isaster & their Reduction, CSIR,
New Delhi.

10. M. C. Gupta Manuals on Natural Disaster managemn India, National Centre
for Disaster Management, IIPA, New Delhi, 2001.

11. Reference http://www.du.ac.in/

501 069- | --Elective Il Performing Arts — Music and Dance
(Audit course--Non Credit course)

Module 1 :
Indian Music
Vocal, Instrumental, Sur, Laya, Tal. Ragas and ttlassification based on time and
“Raasa-Nirmitee”. Seasons and Ragas. Various “Bdwedi’ and “Gharanas” or styles. Light
Indian Music-different types.
Experiencing ethos and bliss by listening to peri@nces of various reputed artists.
Experiencing oneness with nature and the super poyperforming individually or in a

group.
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Module 2 : Indian Classical Dance

Types —Kathak, Bharatnatyam, Kuchipudi, Odissy ketg@ortance of “Abhinaya” (acting) in
dance. Role of “Taala” and “Laya” in dance. Vari@ace form. Various gharanas in
traditional dance types Fusion with other danckestyExperiencing the Indian cultural
power through individual and group performances.

Books/Audio CD

1. Hindustani Sangeet Paddhati by Pt.Vishnu NarayaatkBiande publ.
Swarganga Foundation.

2. Jivi Jivai (Golden Voice Golden Years) Pt.JasraplPBandishes with
notations composed by the author.

3. Pranav Bharati, by Pt.Ompraksh Thakur, publ. Swaggdoundation.

4. Rasa Gunjan by Pt.Birju Maharaj, Publ. Swargamagdation

5. Anup Rag Vilas by Pt.Kumar Gandharava, Bandishesposed and sung by
author mostly available on cassettes Swargangadation.

6. The dance Orissi — Mohan Khokar published by (2@34ihinav Publications,
New Delhi

7. Introduction to Bharata’s Natyashastra by Adya Ra&hgrya, Munshiram
Manoharlal publication.

8. Art of Dancing classing and folk dance by priyab@kah, Parimal
publication

9. Tantra Mantra Yantra in Dance: An Exposition of kata, by Ranjana
Shrivastava, D.K.Prinword Pvt. Ltd.

501 069-J--Elective Il -- Principle Centered Leadership
(Audit course--Non Credit course)

Module 1 :

Motivation, Leadership and Competency
a) Motivation:--
Necessity, types, means of providing extrinsic maiton. Leadership. Qualities of a
leader. Types of Leadership viz. Lassez Fairrestaational, transformational. Principle
centered leadership based on Stephen Covey habits.
b) Competency Mapping:-
Definition of competency. Generic, functional artidaBgic Competencies. Importance of
developing competencies. Identification of compeyegaps at managerial cadre level
through benchmarking requirements based on rolgpmg and assessment. Training
and Developmental programs for competency gap @osu

Module 2 :
Entrepreneurship and strategic Management
a) Entrepreneurship: - Qualities of an entrepreneur. Business ideas geoera

methods—creative imagination, brainstorming, newspaexercise activity. Ideas
evaluation based on John Mullion’s 7 point testoeqt of a B—plan.

b)Strategic Management: --

Necessity in the context of global challenges. @bjes of strategic management.
Forecasting abilities and methods. Developing amgdions for the achievement of
strategic objectives. Dealing with uncertainties.
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Reference Books

1. Seven habits of highly effective people—Stephen eyevFranklin Covey
Publications

2. Living the seven habits Stephen Covey—Franklin @d®eblications

3. 8" Habit — from effectiveness to greatness StephewegeFranklin Covey
Publications

4. Human Resource Development In The Building Indystipita Shah, published by
NICMAR

5. Human Resources Management & Human Relations MicRael , Himalaya

6. Human Resource Management Biswajeet Pattanayalspadlby Prentice Hall

7. Construction project Management, integrated ampredFeedings First Indian
Reprint 2011—Yesdee publications

8. Cases in Strategic Management, Amita Miféhta Mcgraw Hill

UNBRSITY OF PUNE
M.E. (CIVIL) (Enwvionmental Engineering)
SEMESTER - Il
501 070 Lab Practice I

Teaching Scheme Examination Scheme
Lect./Pr. : 4 hours/week Term work: 50 Marks
Oral / Presentation: 50 Marks
Credits: 4

Lab Practice
The lab. practice-1l will be based on completionaxsignments / practicals / reports of
site visits, confined to the courses in that sgere
The term work will consist of --
Part A: Microbiological techniques.

IMicroscopy, staining techniques.
2.Isolation and growth of bacteria.
3.Microbiological quality of water - MPN and membeafiltration technique and

E coli test.
Part B: Metal Analysis from Industrial wastewater using Atomic Adsorption
Spectrophotometer
(1) Arsenic (2) Nickel (3) Chromium

Part C: Visits, Detailed Study, and report submissiomiey two of the following Industries
with respect to Total water consumption, SourcesMzfstewater generation its
characteristics and Treatment methods-----

Dairy, Fertilizer, Distillery, Sugar, Pulp & Papdron & Steel, Metal Plating, OiIl
Refinery

Part D: Visit to Air Polluting Industries like Thermal Powelant /Cement Manufacturing
Industry etc. and Detailed Study with report sulsmis on Air Pollution Control
Devices with their design principles.

Part E: Introduction to Soft Computing Techniques
Study and application of software inBesign of Water Treatment plaritsgSewage
Treatment plantii) Effluent treatment plant andv)Sewarages Systems. It is
mandatory to have such softwares in the laboratory.
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Part F: i) Report on atleast one patent with its detailsisticbn any subject of the
semester.
i) Technical review and critique of a research afpaper on any of the subjects
studied in the semester from caad referred journal.

UNNRSITY OF PUNE
M.E. (CIVIL) (Enwionmental Engineering)
Semester I
501 071 Seminar — |

Teaching Scheme Examination Scheme
Pract. 4 hrs./week Oral : 50 Marks,

TW :: 50 Marks

Credits 4

Term work of the seminar should consist of sga@ind report printed on both the sides of
pages on any technical topic of interest assatiaith the post graduate course and should
be submitted in a standard format having the falhgacontents .

i.  Introduction

il.  Literature Survey

iii.  Theoretical contents

iv.  Relevance to the present national and global smeafconstruction industry
v.  Strengths and weaknesses of the particular areanoihar

vi. R & D inthe particular area

vii.  Field Applications / case studies / Experimentatkvosoftware application / Benefit
cost studies — feasibility studies

Viii. Vendors associated
iXx. Conclusions
X. References

Students should prepare a power point presentadibe delivered in 15 minutes and should
be able to answer questions asked in remainingiveites.

It is desired that based on the seminar work, &iplbe prepared and presented in a state /
national conference.

At the end of first year, the students are requird to undergo through a field training
of minimum 2 weeks duration. The presentation andeparate report of the vacational
training will be submitted along with report of seminar II.
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UNINRSITY OF PUNE
M.E. (CIVIL) (Enwvionmental Engineering)
SEMESTER -1l

601 072 Environmental Sanitation

Teaching Scheme Examination Scheme
Lectures: 4 hours/week Theory Paper: 100 Mark
Credits: 4

In Semester Assessment: 50 Marks
End Semester Assessment: 50 Marks
Duration of end sem. exam. : 3 hrs.

Module — 1

Epidemiology: Communicable diseases, Micro-organisms, Methodscarhmunication,
Diseases communicated by discharges of intestmesge and throat, other communicable
diseases and their control.

Module — 2

Insects and Rodent Control:Mosquitoes, life cycles, factors of diseases @mtrethods —
natural and chemical, Fly control methods and praee of fly breeding, Rodents and public
health, plague control methods, engineering anecbrdgrol methods, disinfectants (Phenols,
Lime, Chlorine, Ammonium compounds), Insecticide®T, BHC).

Module — 3

Industrial sanitation: Schools, Public Buildings, Hospitals, Eating ebksaments,
Swimming pools — Study of factors like Light, Heatentilation, Plumbing fixtures,
Cleanliness and maintenance and comfort.

Module — 4

Industrial Hygiene: Occupational Hazards, Industrial poisons, Dust,isdlo Heat,
Compressed air, Vibrations and shocks- Industtaltpsanitation.

Module — 5

Rural Sanitation: Rural areas, Population habits and environmermtadiitions, problems of
water supply and sanitation aspects, low cost éxclisposal systems.

Module -6

Rural sanitation improvement schemes. Case stuahesanitation. Emergency Sanitation
practices during Natural calamity.

Module -7

Water supply in buildings: Plumbing terminology. Definitions, Water supply bailding.
The water connection, The water storage, Storagkstdomestic storage tanks, Flushing
Storage Tanks. Principles Governing Design of Wadepply in buildings, Lay out.
Estimating Requirements, Design of Water pipes.

Module — 8

Building Drainage: Traps, Gully Traps, Intercepting Traps or Interoept Sanitary
Fittings—Water Closets. Flushing Cistern: Wash BasiLavatory Basin, Sink, Urinals. The
Plumbing System of Drainage—Single Stack Systene-Bipe System. Choice of System,
Principles governing Design of Building Drainageaybut. Quantity of Flow. Pipes for
drainage, Drainage design of high rise buildings.
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Reference books:

1. Victor Ehalers & Earnest W Steel, Municipal and &wanitation.

2. Bhatia H. S., Environmental Pollution and Conti®hlgotia Publication Pvt. Ltd., New
Delhi.

UNIVERSW OF PUNE
M.E. (CIVIL) (Enwvionmental Engineering)
SEMESTER - llI
601 073 - Environmental Impact Assessment

Teaching Scheme Examination Scheme
Lectures: 4 hours/week Theory Paper: 100 Mark
Credits: 4

In Semester Assessment: 50 Marks
End Semester Assessment: 50 Marks
Duration of end sem. exam. : 3 hrs.

Module — 1

Evolution of EIA: Environmental Impact Assessment: Introduction, &aQf EIA, Origin

of EIA, Establishments of Procedure: LegislativeliQp

Project Screening for EIA, Methods, Projects thoéd$, Sensitive area criteria Matrices.
Scope studies for Environmental Impact Studies \BPgeparation for EIS Planning, Public
Participation and Review of EIS.

Module — 2

Methods for impact assessment: Background information, interaction matrix
methodologies, network methodologies, environmergatting, environmental impact
assessment methodology, documentation and selegtaoess, environmental indices and
indicators for describing affected environmentgldfycle assessment.

Module — 3

Prediction and assessment of impact for air and nse environment:Basic information of
air quality, identification of type and quantity afr pollutant, existing air quality and air
guality standards, impact prediction and assessmatigation. Basic information of noise,
existing noise levels and standards, predictiomaite levels and assessment of impact,
mitigations.

Module — 4

Prediction and assessment of impact for water andod environment: Basic information
of water quality (Surface water and ground wategter quality standards, identification of
impact, prediction of impact and assessment, mitiga. Background information of soil
environment, soil and ground water standards, ptiedi and assessment of impact for
ground water and soil, mitigations.

Module — 5

Prediction and assessment of impact on cultural andocioeconomic environmentBasic
information on cultural resources, rules and reguta for cultural resources like
archaeological, historical structures, Culturalteys prediction and assessment of impact,
mitigations. Basic information of socioeconomic eamment, description of existing
socioeconomic environment, prediction and assedsofemmpact, mitigation, resettlement
and rehabilitation.
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Module — 6

Decision Methods for Evaluation of Alternative: Public participation in environmental

decision making, Regulatory requirements, enviramale impact assessment process,

objectives of public participation, techniques ¢onflict management and dispute resolution,

verbal communication in EIA studies.

Module — 7

Categorization of Industries for seeking environtakolearance from concerned authorities,

procedure for environmental clearance, procedurectinducting environmental impact

assessment report, Rapid and Comprehensive ElAgrglestructure of EIA document,

Environmental management plan, post environmentalitoring.

Module — 8

Latest EIA notification by Ministry of Environmeand Forest (Govt. of India): Provisions in

the EIA notification, Procedure for public hearipgst environmental monitoring, Procedure

for obtaining Environmental clearance for consirciprojects.

Reference Books :

1. Canter R.L., Environmental Impact Assessment, ®taw Hill International Edition,
1997.

2. John G. Rau and David C. Wooten (Ed), Envirortaleimpact Analysis Handbook,
McGraw Hill Book Company.

3. Peter Watten (Eds.) - "Environmental Impact Asseent Theory and Practice’, Unwin
Hyman, London ( 1988).

4. Environmental Impact Assesment By R.RBarthwhle{v Age Intenational Publishers)

5. Environmental Impact Assesment By Abbasi

UNBRSITY OF PUNE
M.E. (CIVIL) (Enwvionmental Engineering)
SEMESTER -1l
601 074 Elective -lII

Teaching Scheme Examination Scheme
Lectures: 5 hours/week Theory Paper: 100 M&s
Credits: 5

In Semester Assessment: 100 Marks

601 074 Elective Il

Code 2 Credits Code Code Audit
Course 1 Credit Course
Course (No Credit
Course)
601 074 A Climate 601 074 E Project 601 074 H Chess
change Funding
601 074 B Marine 601 074 F Foreign 601 074 | | Abacus
Pollution Language-lll
601 074 C Nano 601 074 G
technology for Rural
water and Engineering
wastewater
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treatment

601 074D Geo-
environmental
Engineering

601 074 —A -Elective llI- Climate Change (2Creds$ course)
Module 1
Atmosphere and its constituents, Synoptic obsemati surface and upper air, Tropical
meteorology: Easterly Waves, ET-ITCZ, Inversion.rndoon — Onset, Activity, Withdrawal,
Breaks, Depressions, Easterly Jet Stream. PostdonsCyclones in the Indian Seas, N. E.
Monsoon
Module 2
Global Climatology - Global distribution of pressuand temperature at m.s.l. in winter and
summer, distribution of annual rainfall and itsiaaility, distribution of moisture and clouds.
Vertical distribution of temperature. General clation of atmosphere, Development of
monsoons, Major categories of world climates
Module 3
Indian Climatology - Different seasons, Distributiof Means Sea level pressure/temperature
in different seasons, Wind circulation and temperatdistribution over India in lower,
middle and upper troposphere in different seasioigan rainfall in different seasons, Indian
summer monsoon, onset, withdrawal, rainfall distiidn, inter annual variability of
monsoon. Main synoptic pressure systems causinthemaver India in different seasons
Module 4
Climate Change & Variability -Overview of the clitma history of the earth. Long term
changes (Climate of Past century, past millenniyast glacial period), Methods of
determining past climate. Possible causes of cémeltange- External (Milankovitch
variation and Solar activity) and Internal (natusald anthropogenic ). General idea of
internal dynamical processes of the atmospher@nce
processes, Cryospheric processes, land procesae& hpact on climate, Greenhouse gases
and global warming, basic radiation processes, &bmfeedback mechanism, Climate
predictability, future climate, potential conseqoes, International efforts to minimize
climate change and their effects. Indian scenario
Reference Books
1. Atmosphere, Weather and Climate R.J. Barry ail Rhorley (Methuen Publication)
2. South West Monsoon” by Y.P. Rao (IMD Publicajion
3. An Introduction to Meteorology by S. Pettersen
4. Elements of meteorology by Miller, Thompson &aderson
5. General Meteorology by H.R. Byer
6. Monsoon by P.K. Das

601 074 -B-Elective lll Maria Pollution (2 Credits course)
Module — 1
Marine Pollution: Definition, categories of additions, Pollutantdaits classification.
Organic wastes: BOD, COD, dilution factor, Fluctaas in DO, Consequences of organic
discharges to estuaries with examples; Thames ardd¥ estuary; Consequences of sludge
dumping at sea with reference to Thames and FirtGlgde. Sewage treatment: Primary,
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Secondary and Tertiary treatment processes. Soédtewpollution: Classification and
disposal of solid wastes.

Module — 2

Industrial pollution : sources, nature and their treatment processésrefitrence to wastes
from paper and pulp and soap manufacturing indesstri

Marine corrosion: Definition, corrosion reactiostgssification of corrosion, factors affecting
corrosion of metals in sea water and preventiomalfine corrosion. The state of some seas
in the world (pollution aspect); The North Sea, Mhediterranean Sea and the Baltic Sea.
Module — 3

Oil spills and cleanup: sources, major accidental spills, fate of spil@t on the sea,
consequences of oil spills and treatment of oillspPesticide pollution: inputs, fate in the
sea, factors affecting the bioaccumulation of pets, DDTthe most wide spread molecule,
Impact of pesticides on the Environment, Mode ofspoing of pesticides, Methods to
minimize pesticide pollution.

Conservative pollutants: Measures of contamination, toxicity, measurementoaicity,
acute and chronic exposure, Detoxification. Mewllytion in coastal waters (Hg, Pb, Cd,
Cu, Zn and Fe). The present status of coastaltmmilin India and future strategies.
Radioactive Pollution: Sources, Classification and effects of radiatiémptection and
control from radiation: Maximum permissible dosencept, dose limits, Disposal of
radioactive wastes; Beneficial aspects of radiasiod food safety.

Module — 4

Indicator organisms: Criteria for selection of indicator organism: @titation of pollution
load, basic pre-requisites, response to differafiifpon load and time integration capacity,
Macro algae, crustaceans and mollusks as indicag@nisms for monitoring of trace metal
pollution;

Red tides distribution, types of poisoning, effects and noets to minimize red tides in the
sea. Monitoring strategies of marine pollution:tiCal pathway approach and Mass balance
approach.

Standards in water quality: Assessment of pollution damage: The need, seresssof
damage, assessment of damage and problems of ingasypact.

Reference Books:-

Chemical Oceanography (Vol: 3) 1975- Riley h# Skirrow, G.
The health of the oceans. 1976 Goldberg, E.D

Marine Pollution. 1986 Clark, R.B.

Quantitative aquatic biological indicators. 198dllips J.D.H.

T hermal and radioactive pollution. 1994. SharBi& and Kaur, H.
Water Pollution. 1994. Sharma, B. K and Kaur, H.

Marine and offshore corrosion. 1985. ChandlerAK

NoakwnNpE
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601 074 —C- Elective lll Nano -technalyy for water and wastewater treatment
(2 Credits course)

Module — 1
Introduction:
Background, what is nanotechnology, types of naimtelogy and nano-machines, top down
and bottom up techniques, Molecular nanotechnolagynic manipulation-nanodots, self-
assembly, Dip pen nanolithography, Simple detail€l@racterization tools- SEM, TEM,
STM, AFM.
Module — 2
Characterisation of Nano materials:
Nan particles and water, Responsible use of nareriaks: an industry point of view, Policy
aspects of innovation, Analytical techniques forareltterisation of nano materials.
Module — 3
Effective, High-Performance Water and Wastewater Prification Systems:
Nano and micro engineered membrane technology, iégifuins of nanotechnology for
drinking water, Biocatalysts for reductive treatmer water contaminated with priority
pollutants, Video conferencing with Asian Institutef Technology nanotechnology
laboratory.
Module —4
Bionanotechnology and Nonmanufacturing:
Virus-based single-enzyme nanoreactors, Measureaidy@cterial-particle interactions with
atomic force microscopy, Bioremediation: from eowimental processes to production of
functional bionanominerals, Microbial manufacturé silver nano particles for water
disinfection, Microbial manufacture of chalcogemaoparticles and quantum dots.

Reference Books:-

1. Nanotechnology-Basic Science and Emerging Tdobres Mick Wilson, Kamali
Kannangra Geoff Smith, Michelle Simons and BurkRedjuse, Overseas Press.

2. Nanotechnology-AGentle Introduction to the N&iy Idea Mark Ratner and Daniel
Ratner, Prentice Hall

3. Nanotechnology: RebeccalJohnson, Lerner Pulditat

4. Introduction to Nanotechnogy: Charles P. PonleChapman and Hall/CR

5. Mick Wilson, Kamali Kannangara, Geoff smith, ‘iNdechnology: Basic Science and
Emerging Technologies”, Overseas press, 2005.

6. Charles P.Poole Jr and. Frank J.Owens, “Intibolucto Nanotechnology”, Wiley
Interscience, 2003.

7. Mark A.Ratner, Daniel Ratner,"Nanotechnology:gé@ntle introduction to the next Big
idea”, Pearson Education, 2003.

8. Hari Singh Nalwa, “Nanostructured materials atahotechnology”, Academic press,

2001.

Alexei Nabok, “Organic and Inorganic Nanostruesli, Artech House Publishers, 2005.

©
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601 074 - D- Elective Il Geo-environmentaEngineering (2 Credits course)

Module - 1

Fundamentals of Geoenviromental EngineeringScope of geoenvironmental engineering -
multiphase behavior of soil — role of soil in geseonmental applications — importance of
soil physics, soil chemistry, hydrogeology, bioka]i process, sources and type of ground
contamination — impact of ground contamination @oanvironment - case histories on
geoenvironmental problems.

Module — 2

Soil-Water-Contaminant Interaction: Soil mineralogy characterization and its significan
in determining soil behavior — soil-water interactiand concepts of double layer — forces of
interaction between soil particles.

Concepts of unsaturated soil — importance of unatgd soil in geoenvironmental problems -
measurement of soil suction - water retention csirweater flow in saturated and unsaturated
zone. Soil-water-contaminant interactions and mglications — Factors effecting retention
and transport of contaminants.

Module — 3

Contaminant Site Remediation:Site characterization — risk assessment of conttetinsite

- remediation methods for soil and groundwater lect®n and planning of remediation
methods — some examples of in-situ remediation.

Module —4

Advanced Soil Characterization: Contaminant analysis - water content and permegabili
measurements — electrical and thermal propertyuatiah — use of GPR for site evaluation -
introduction to geotechnical centrifuge modeling.

References Books:

1. Reddi L.N. and Inyang, H. I.,"Geoenvironmental Hrmgring,Principles and
Applications" Marcel Dekker Inc. New York, 2000.

2. Sharma H.D. and Reddy K.R.,"Geoenvironmental Ergging:Site Remediation, Waste
Containment, and Emerging Waste Management TecieslbJohn Wiley & Sons, Inc.,
USA, 2004.

3. Rowe R.K.,"Geotechnical and Geoenvironmental Ergging Handbook" Kluwer
Academic Publications,London, 2000.

4. Yong, R. N.,"Geoenvironmental Engineering,Contart@daSoils,Pollutant Fate, and
Mitigation" CRC Press, New York, 2001.

5. Fredlund D.G. and Rahardjo, H.,"Soil Mechanics fdnsaturated Soils" Wiley-

Interscience, USA, 1993.

Hillel D.,"Introduction to Environmental Soil Physi'Academic Press, New York, 2003.

Alvarez-Benedi J. and Munoz-Carpena, R.,"Soil-Wabdute Process

Characterization:An Integrated Approach” CRC Pridesy York, 2005.

Sparks, D.L.,"Environmental Soil Chemistry" AcadeRriess, New York, 2002.

Berkowitz,B. Dror, I. and Yaron,B.,"Contaminant @Gbemistry" Springer, Germany,

2008.

N

©
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601 074 —E- Elective llRroject Proposal writing and funding
(1 Ciiedourse)

Module 1
Introduction to grants and their place in the d@wment of organizations, planning skills
needed for strong proposals. Components of an cgigin, Helpful tools and resources,
Strategies for developing a proposal, How to idgmiotential funding sources, How to read
and understand proposal guidelines and requestprégosals (RFP), Writing objectives,
Preparation and justification of budgets ,Protodotsuse of animal and human subjects in
research, Cost sharing and sub-contracts, Procedorgrants submission and grants start
up, The grant review process, Writing cover leftBreparing a curriculum vitae.
Module 2
Study a proposal or a dummy proposal written foicsaning of grant for BCUD,AICTE etc.
Develop and submit a draft a proposal for a grantsoning authority (related to a particular
project) with the following main points:
a. ldentify a fundable topic, based on a needpobhlem you’ve identified
b. Identify a potential funder
c. Obtain their program description and applicatamms
d. Develop a draft proposal that meets the fundesirements.
The proposal may include:
1. Problem statement
2. Research design / work plan
3. Time line
4. Budget
5. Project personnel
6. Other supporting documents
Reference:As specified by the instructor

601 074 — F-Elective Il -- Foreign Language ---Fnech-111 (1 Credit course)

Module 1. French Grammar and Vocabulary. Unit-1, Lesson 4 of the Text Book
(Grammar & Vocabulary), Unit-1, Lesson 4 of the TBrok, Revision & speaking practice

Module 2: Advance Vocabulary, Writing & Speaking, ExercideUnit-1, Lesson 4 of the

Text Book & workbook , Practicing Simple conversatin French, Revision & practice of
conversation (Simple questions & answers)

Reference:Jumelage-l Text Book by Manjiri Khandekar & Rodp&tuke
Jumelage-l workbook by Roopa tiulde

601 074 -G -Elective llI-- Rural Enigeering-I (1 Credit course)

Module 1:

Rural Development and Infrastructure develoment.

Introduction to rural engineering, elements of h@gineering , productivity, animal
husbandry and agriculture, rural art and craftrasiructure development such as
irrigation, communication, village betterment, sportation, education such as
educational institute, Financial assistance from. And other sources.
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Human Resources and development.,Health care cental sanitation, combined
program for women and pre school children. Empleyingeneration, integrated
ruler development programme, landless employmemtraguiee program , present
rural status, role of NGO and corporate sector.

Module 2:

Socio Economic Development
Rural population growth rate, rural literacy, maweo, cultivators, agriculture,
industrial worker, manufacture worker, rural poyeRive years plan for rural
development.
Govt. Policy and schemes forural development.
Various policies for rural development, variousesoles such as micro finance and
rural banking, integrated village development mp8&laranjayanti Gram Swarozgar
Yojana, Samparan Grammen Rozgar Yojana, Micro ieaand rural banking
Reference:As specified by the instructor

601 074 - H- Elective Il Chess (AudiCourse---No Credit course)
Module 1
Introduction of chess game, What is chess boaedpldice of chess boar@€hess
pieces position & its moves, The concept of attagkj The concept check with
different pieces,
Mate/Checkmate, Castling, Pawn Promotion, Notat8ialemate, Pointing
Module 2
End gameattacking a piece, Opening principles, Piece exgbaRin, Defining the
draws in
Chess
Reference:As specified by the instructor

601 074 -I-Elective 1l Abacs (Audit Course---No Credit course)

Module 1
Introduction of Abacus, addition & subtractmith help of help of small friends,
big friends
& big family, Concept of visualization, Multipation & Division
Module 2
Additional & Subtraction with decimal concept, Behine cube root & square root
Reference:As specified by the instructor
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UNIVERSITY OPUNE

M.E. (CIVIL) (Environmental Engineering)
SEMESTER llI

601 075 Seminar — |l

Teaching Scheme Examination Scheme
Pract. 4 hrs./week Oral : 50 Marks,

TW :: 50 Marks

Credits 4

Term work should consist of ---

[) Spiral bound report preferably, printed on bdté sides of paper on the topic of
dissertation work and should be submitted steaadard format having the following
contents.

i) A report on training undergone on a condimrcproject site/organization/for a period
of minimum 15 days, including the data cdil@e necessary for the project work.
i) A report on the topic of dissertation, caniag the following:
a) Literature review and problem statemenmflation.
b) Research Methodology and proposed schedwempletion of project work.
Students should prepare a power pointgotasion to be delivered in 15 minutes and
should be able to answer questions askeehnaining five minutes.

II) Spiral bound report preferably, printed on bdi# $ides of paper on vacational training
of 2 weeks
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UNIVERSITY OF PUNE
M.E. (CIVIL) (Environmental Engineering)
SEMESTER llI
601 076 Project Stage |

Teaching Scheme Examination Scheme
Pract. 8 hr./week Oral: 50 Marks

TW ; 50 marks

Credits 8

The project work will start in semester Ill, andosld preferably be a live problem in the
industry or macro-issue having a bearing on perémrre of the construction industry and
should involve scientific research, design, coitect and analysis of data, determining
solutions and must preferably bring out the indisl$ contribution.

The dissertation stage | report should be presemntedstandard format, in a spiral bound
hard copy, preferably printed on both the sidegsapfer ,containing the following contents.
i.  Introduction including objectives, limitations alsly.

ii.  Literature Survey, background to the research.

iii.  Problem statement and methodology of work

iv.  Theoretical contents associated with topic of resea

v. Field Applications, case studies

vi.  Data collection from field/organizations or detaifsexperimental work/analytical

work
vii.  Part analysis / inferences
viii.  Details of remaining work to be completed during fnoject work stage Il

iX. References

Students should prepare a power point presentadibe delivered in 25 minutes and should
be able to answer questions asked in remainingiineites. (It is preferred that at least one
paper on the research area be presented in a enoé&or published in a referred journal.)
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UNIVERSITY OF PUNE
M.E. (CIVIL) (Environmental Engineering)
SEMESTER IV
601 077 Seminar — llI

Teaching Scheme Examination Scheme
Pract. 5 hrs./week TW :50 marks
Of&resentation-50 marks
Credits : -5

Term work should consist of a spiral bound reparttee topic of dissertation
work,preferably typed on both the sides of pagessdrould be submitted in a standard
format.

Seminar Il will be assessed based on the requimésra completion of project work for the
project stage Il

Students should prepare a power point presentadibe delivered in 15 minutes and should
be able to answer questions asked in remainingfinmeites.
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UNIVERSITY OF PUNE
M.E. (CIVIL) (Environmental Engineering)
SEMESTER IV
601 078 Project work Stage I

Teaching Scheme Examination Behe
Pract. 20 hrs./week Oral/Presentation : 50 Klark
TW : 150 Marks
Credits : - 20

The final dissertation should be submitted in blaoknd hard copy preferably typed on both

the sides of pages as well as a soft copy on CD.

(The due weight will be given for the paper(s)topic of project presented in a conferences
or published in referred journals.)

The Term Work of Dissertation of semester IV wié assessed jointly by the pair of internal

and external examiners, along with oral examimatibthe same.
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