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 1 

Syllabus M.Sc. (Environmental Science) 2 

 3 

Session: 2019-20 4 

 5 

First Semester 6 

  (A). Choice Based Credit 7 

 8 

ESM-101: Instrumentation and Biostatistics                       (OP)    L-  T - P 9 
 10 
Or                    04- 02– 00 11 
 12 
ESM-102: Environmental Biotechnology        (OP)    L-  T-  P 13 
                    04 -02 - 00  14 

Or 15 

 16 

ESM- 103: Microorganisms and Environment      (OP)    L-  T-  P 17 
                    04-02- 00  18 

Or 19 
 20 

For Choice Based Credit, 06 credits from other departments the students are advised to contact 21 
following departments- 22 

 23 
 24 
1. Deptt. of  Economics 25 
2. DepttofLaw 26 
3. Deptt. of Management 27 
4. Deptt. of Biotechnology 28 
5. Deptt. of Microbiology 29 
6. Deptt. of Applied Plant Science 30 
7. Deptt. of Sociology 31 
8. Deptt. of Human Rights 32 
9. Deptt. of Pharmaceutical Science 33 
10. Deptt. of Computer Science 34 
11. Deptt. of Mass Communication & journalism  35 
12. Deptt. of  Applied Animal Science 36 
13. Deptt. of Applied Physics 37 
14. Deptt of Applied Chemistry 38 
15. Deptt. of History 39 
16. Deptt. of Home Science 40 
17. M.Sc. Programme of Industrial Microbiology 41 
18. M.Sc, Programme of Food Microbiology 42 

     (B). Compulsory Paper 43 
 44 

ESM-104: Ecosystem Dynamics &, Biodiversity conservation          (CP)   L-  T-  P 45 
                    04 - 02 - 00 46 
 47 
ESM -105: Environmental Chemistry                             (CP)     L-  T-  P 48 
                    04 - 02 - 00 49 
 50 
ESM -106: PRACTICAL/ Educational Excursion        (CP)   L-  T-  P 51 
                    00 - 00 - 06 52 
          53 
 54 
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   55 
 56 

      Second Semester 57 

              (A). Choice Based Credit (Choice for any two of the following paper) 58 
ESM-201: Energy Resources & Management         (OP)  L- T- P   59 

                   02- 01- 00  60 

 61 
ESM -202:Nanotoxicology: Concepts and Advances       (OP)   L-  T- P 62 

 02- 01- 0063 
  64 

 65 
ESM-203: Environmental Stress Biology         (OP)   L - T- P 66 

02 -01- 0067 
  68 

      ESM-204: Climate Change, Concept, Issues and Challenges      (OP)      L – T - P 69 

                    02 - 01-00 70 
ESM-205:Water Treatment Technology 71 

                    (OP)   L – T  - P 72 
 02 -01-00 73 

  Or 74 

For Choice Based credit (06 credits) from other departments the students are advised to contact following 75 
departments- 76 
 77 
1. Deptt. of  Economics 78 
2. DepttofLaw 79 
3. Deptt. of Management 80 
4. Deptt. of Biotechnology 81 
5. Deptt. of Microbiology 82 
6. Deptt. of Applied Plant Science 83 
7. Deptt. of Sociology 84 
8. Deptt. of Human Rights 85 
9. Deptt. of Pharmaceutical Science 86 
10. Deptt. of Computer Science 87 
11. Deptt. of Mass Communication & journalism  88 
12. Deptt. of  Applied Animal Science 89 
13. Deptt. of Applied Physics 90 
14. Deptt of Applied Chemistry 91 
15. Deptt. of History 92 
16. Deptt. of Home Science 93 
17. M.Sc. Programme of Industrial Microbiology 94 
18. M.Sc, Programme of Food Microbiology 95 

    (B). Compulsory Paper 96 

 97 
ESM -206: Environmental Pollution, Geosciences &       (CP)  L-  T-  P 98 
  Remote Sensing Application            04- 02- 00 99 
 100 
ESM-207: Environmental Microbiology & Biotechnology      (CP)  L-  T-  P 101 

                   04- 02- 00  102 
 103 
 104 

   ESM-208:PRACTICAL/Educational Excursion        (CP)  L  -  T- P105 
                     00 -00- 06106 
  107 
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   Third Semester 108 

    (A). Choice Based Credit 109 

    (Choice for any two of the following paper) 110 

 111 

 112 
ESM-301: Natural Resources Economics         (OP)   L-  T-  P 113 

                   02- 01- 00  114 
 115 

ESM-302: Water Quality Modeling         (OP)   L-  T-  P 116 

                   02- 01- 00  117 
 118 
ESM-303: Climate Change and sustainable Development     (OP)   L-  T-  P 119 

                   02- 01- 00  120 

ESM- 304: Solid and hazardous waste management      (OP)  L  – T - P 121 
                   02 -01 - 00 122 

ESM- 305: Environmental Policies, Organizations and Treaties   (OP)  L  – T - P 123 
                   02 - 01-00 124 

ESM- 306: Microorganisms in Agriculture and Environment   (OP)  L  – T- P 125 
                   02 -01- 00 126 

Or 127 

For Choice BaseCredit(06 credits)from other departments the students are advised to contact following 128 
departments- 129 
1. Deptt. of  Economics 130 
2. DepttofLaw 131 
3. Deptt. of Management 132 
4. Deptt. of Biotechnology 133 
5. Deptt. of Microbiology 134 
6. Deptt. of Applied Plant Science 135 
7. Deptt. of Sociology 136 
8. Deptt. of Human Rights 137 
9. Deptt. of Pharmaceutical Science 138 
10. Deptt. of Computer Science 139 
11. Deptt. of Mass Communication & journalism  140 
12. Deptt. of  Applied Animal Science 141 
13. Deptt. of Applied Physics 142 
14. Deptt of Applied Chemistry 143 
15. Deptt. of History 144 
16. Deptt. of Home Science 145 
17. M.Sc. Programme of Industrial Microbiology 146 
18. M.Sc, Programme of Food Microbiology 147 

     (B).Compulsory Paper 148 
ESM-307: Environmental Toxicology          (CP)  L-  T-  P 149 
  & Occupational Health Hazards            04- 02- 00 150 
 151 
ESM-308: Environmental Management & EIA        (CP)  L-  T-  P 152 

                   04- 02- 00  153 
 154 

 155 
ESM-309: PRACTICAL/Educational Excursion        (CP)  L  -T - P 156 

                   00 -00- 06  157 
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    158 
 159 

Fourth Semester 160 

ESM-401: Dissertation                  (24 Credits) 161 
 162 

(Internal Evaluation) 163 
 164 

(a) Synopsis      04 Credits 165 
(b) Midterm Presentation    06 Credits 166 

 167 
 168 

   (External Evaluaton) 169 
 170 

 (c) Dissertation Report    08 Credits 171 
(d) Presentation/Viva-Voce   06 Credits     172 

 173 

 174 

 175 

 176 

 177 

 178 

 179 

 180 

 181 

 182 

 183 

 184 

 185 

 186 

 187 

 188 

 189 

 190 

 191 

 192 

 193 

 194 

 195 

 196 

 197 

 198 

 199 

 200 

 201 

 202 
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First Semester 203 

  (A). Choice Based Credits 204 

  ESM- 101: Instrumentation and Biostatistics           (OP )  L - T-  P 205 

                   04- 02- 00 206 

UNIT I : Principles and application of microscope, Phase contrast, scanning and transmission electron 207 
microscope, Principle and application of centrifuges, Types of centrifuges, Principle and application of 208 
electrophoresis, SDS-PAGE and agarose gel electrophoresis. 209 

 210 
UNIT II : Principles and application of spectroscopy, UV- VIS Spectrophotometer, UV-Vis 211 
spectrofluorimeter, Principle and application of Flame photometer, Atomic Absorption 212 
spectrophotometer, Fourier Transmission Infra-red (FTIR) spectrophotometer. 213 
 214 

UNIT III: Principle and application of chromatography, Thin layer chromatography, Gas 215 

chromatography and High performance liquid chromatography. 216 

 217 
UNIT IV : Presentation of sampled data, measures of central tendency & dispersion, normal 218 

distribution, probability, t-test, chi-square test, Linear simple and multiple regression models, 219 
Environmental system analysis. 220 

Or 221 

ESM- 102: Environmental Biotechnology                                    (OP)    L – T - P 222 

 04-02-00 223 

UNIT I: Biotechnology &Environmental sustainability, & DNA technology, immobilization of 224 
biomolecules and cells, degradative plasmids, genetic transformation in microbes and plants. 225 

 226 

UNIT II: Natural resource recovery using microbes and plants, bio mining and 227 
phytomining, biopolymers,  228 

 229 

Unit-III: Biodegradation of Xenobiotics such as plastic, petroleum products and 230 
halogenated pesticides,  231 

 232 

Unit IV: Biosurfactant, biosensors & environmental monitoring. 233 

Or 234 

ESM- 103: Microorganisms and Environment           (OP)   L – T- P 235 

 04-02-00 236 
UNIT I: Microorganisms, Bacteria, Fungi, Viruses- Structure and classification, Roles in environment. 237 

UNIT II: Air Microbiology, Water Microbiology (rivers, lakes, oceans), Soil Microbiology, 238 

Rhizosphere Microbiology. 239 

UNIT III: Isolation and enumeration of microorganisms. Preservation methods, Identification of 240 

microorganisms, Control of microorganisms. 241 

UNIT IV: Microbial Ecology, Nutritional types including Photosynthetic Microbes, Chemoautotrophs, 242 

Extremophiles- Thermophiles, Psychrophiles, Halophiles. 243 

      244 

 245 

      Or 246 
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For Choice Based Credit,06 credits from other departments the students are advised to contact following 247 
departments- 248 
1. Deptt. of  Economics 249 
2. DepttofLaw 250 
3. Deptt. of Management 251 
4. Deptt. of Biotechnology 252 
5. Deptt. of Microbiology 253 
6. Deptt. of Applied Plant Science 254 
7. Deptt. of Sociology 255 
8. Deptt. of Human Rights 256 
9. Deptt. of Pharmaceutical Science 257 
10. Deptt. of Computer Science 258 
11. Deptt. of Mass Communication & journalism  259 
12. Deptt. of  Applied Animal Science 260 
13. Deptt. of Applied Physics 261 
14. Deptt of Applied Chemistry 262 
15. Deptt. of History 263 
16. Deptt. of Home Science 264 
17. M.Sc. Programme of Industrial Microbiology 265 
18. M.Sc, Programme of Food Microbiology 266 

(B). Compulsory Paper 267 

ESM- 104: Ecosystem Dynamics and Biodiversity Conservation     (CP)   L – T-  P 268 

                       04–02-00 269 
UNIT I : Principles and scope of environmental science, concept of ecosystem, food chain and food web, 270 
Energy flow, soil profile, humus formation, Biogeochemical cycles (C,N,P),Geographical classification 271 
and biomes. 272 

 273 
UNIT II : Theories of population growth, biotic potential, inter and intra species interaction in ecosystem, 274 
Models of population growth Lotka-voltera model and Leslie’s matrix model. 275 

 276 
UNIT III : Community ecology, Succession, xerosere, hydrosere, concept of climax, theories of climax, 277 
habitat and ecological niche, allelopathy. 278 
 279 
UNIT IV : Concept and components of 'biodiversity, genetic, species and ecosystem diversity, 280 
biodiversity conservation, wildlife reserves National park/Sanctuaries in India, Biodiversity 281 
hotspots, national and global red data book, Wetlands and biodiversity. 282 

ESM- 105: Environmental Chemistry                  (CP)   L – T – P 283 

                   04 –02 -00 284 

UNIT I : Basic Concept of chemical potential and chemical equilibrium, Chemistry of Gaseous and 285 
particulate pollutants, oxygen and ozone chemistry, fog and smog, effects of photochemical smog 286 
radionuclide. 287 

 288 
UNIT II: Classification and chemistry of pesticides, types and composition of paints. Environmental of 289 
impact of Hydrocarbons plastics. 290 
 291 
UNIT III: Physico-chemical properties of soil and water, BOD and COD; eutrophication, chemistry of 292 
metal corrosion and methods of preventing the corrosion of metals. 293 
 294 
UNIT IV: Food additives: sweeteners, preservatives, dye etc. Chemistry of ionic and non-ionic 295 
detergents & bleaching agents, Chemistry of dyes. 296 
 297 
ESM- 106: PRACTICAL /Educational Excursion      (CP)    L - T -  P  298 

                 00– 00-06  299 
          300 
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 301 

 302 

Second Semester 303 

 304 

(A). Choice Based Credits (06) 305 

(Choice for any two of the following paper) 306 

ESM- 201: Energy Resources & Management        (OP)    L – T - P 307 

                   02– 01- 00 308 
UNIT I : Fundamentals of energy, types of energy resources, relationship among energy 309 
environment & development, Indian energy scenarios for domestic, agriculture, transport 310 
and industrial reactor & their impacts on environment. Conventional energy sources: coal, 311 

petroleum & natural gas; resource and reserves in India nuclear energy fission energy, 312 
fission energy, environmental impact of conventional energy sources: case histories. 313 

 314 
UNIT II: Renewable & nonrenewable source of energy, solar energy, wind , tidal energy, 315 

geo-thermal, mini and micro hydropower development OT EC, hydrogen energy. 316 
Application of renewable energy and environmental impacts, conservation of sources, bio 317 
energy profiles and energy recovery from wastes. 318 
 319 

ESM- 202: Nanotoxicology: Concepts and Advances     (OP)     L- T-  P 320 
02-01-00 321 
   322 

UNIT I: Nanomaterials: Definition, Types, Concepts and definitions of nanomaterials from 323 

quantum dots to graphene to fullerenes, functionalization, stability, and medical and 324 
biological applications. Introduction to engineered nanostructures, biological and 325 
environmental interactions with nanostructures. Systematic approach to nanotoxicology 326 

and the developing risk factors associated with nanosized particles during manufacture and 327 
use of nanotechnology, methodologies to assess cytotoxicity and genotoxicity to 328 

ecotoxicity. 329 

 330 

UNIT II: in vitro and in vivo  studies for specific nanomaterials including solid lipid 331 

nanoparticles and nanostructured lipid carriers and metallic nanoparticles and metallic 332 

oxides. Coverage includes interactions with blood (erythrocytes), combinatorial and 333 

microarray techniques, cellular mechanisms, and ecotoxicology assessments. Toxicological 334 
aspects of poloxamers and polymeric nanoparticles as drug carriers as well as size effects 335 
on cytotoxicity and genotoxicity. Range of applications, from biogenic silver nanoparticles 336 

to poloxamers as drug-delivery systems, reflecting the expanding applications of 337 
nanotechnology 338 

 339 

ESM- 203: Environmental Stress Biology                         (OP)    L – T- P 340 
                    02-01-00 341 

UNIT I: Concept of environmental stresses, signaling molecules and mechanism of signal 342 
transduction membrane dynamics and cellular responses under salinity, & drought stress, 343 
high temperature & freezing stresses, role of some common & specific stress proteins, 344 
cellular response to nutritional stress (N, P, Ca & Fe deficiencies) in plants. 345 
 346 

 347 
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 348 

 349 
 350 
 351 

 352 
UNIT II : Physiological response of plants to heavy metal (Ni, Co, Mn, Cu, Cd, Pb, Mg) 353 
toxicity, role of metallothiones & Phytochelatins, UV radiation stress and oxygen 354 
freeradicals. Antioxidant defense mechanism in plants. 355 

 356 

ESM- 204: Climate Change; Concept, Issues and Challenges     (OP)    L – T - P 357 
                    02-01-00 358 
UNIT I : The Earth’s climate, concepts and evidences of climate change, climate variation and climate 359 

change, Major characteristics of Climate Change and its causes, Green House Gases (GHGs); sources, 360 

warming potentials and persistence in nature. 361 

UNIT II: Potential impacts of climate change on economy, biodiversity and agriculture. Global 362 

Summits, COP-21 and onwards climate change debates and Intended Nationally Determined 363 

Contributors (INDCs), Clean Development Mechanisms CDM 364 

  ESM- 205: Water Treatment Technology        (OP)    L – T - P 365 
                    02-01-00 366 
Unit I: Aeration; sedimentation/clarification; coagulation, coagulation theory and Jar test. 367 

Unit II: flocculation; softening; ion exchange; filtration; disinfection, and adsorption.  368 

 369 

Or 370 

 371 

For Choice Based Credit (06 credits) from other departments the students are advised to contact 372 
following departments- 373 
1. Deptt. of  Economics 374 
2. Depttof Law 375 
3. Deptt. of Management 376 
4. Deptt. of Biotechnology 377 
5. Deptt. of Microbiology 378 
6. Deptt. of Applied Plant Science 379 
7. Deptt. of Sociology 380 
8. Deptt. of Human Rights 381 
9. Deptt. of Pharmaceutical Science 382 
10. Deptt. of Computer Science 383 
11. Deptt. of Mass Communication & journalism  384 
12. Deptt. of  Applied Animal Science 385 
13. Deptt. of Applied Physics 386 
14. Deptt of Applied Chemistry 387 
15. Deptt. of History 388 
16. Deptt. of Home Science 389 
17. M.Sc. Programme of Industrial Microbiology 390 
18. M.Sc, Programme of Food Microbiology 391 

 392 

 393 

 394 

 395 
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 396 

 397 

(B). Compulsory Paper 398 
 399 
ESM- 206: Environmental Pollution, Geosciences      (CP)        L – T - P 400 
&Remote Sensing application              04-02-00 401 
 402 
UNIT I : Air pollution monitoring and control of air pollutants, air quality standards, water pollution and marine 403 
pollution, water quality standards, physico-chemical and biological treatment of waste water 404 
 405 
UNIT II: Processes and principles of-land forms development, principles of meteorology and climatology, 406 
atmospheric stability, principles of hydrology, techniques of measurements & analysis of surface & subsurface 407 
water.  408 
 409 
UNIT III : Catastrophic geological hazards, Principles of disaster management, study of Earthquake, floods, 410 
drought, wave & tsunami effects & avalanches, volcanic/ hazards, el-nino, melting of ice sheets. 411 
 412 
UNIT IV : Principal of remote sensing and application of GIS in environmental management, satellite, usage 413 
and application,  land use planning & methods of site selection & evaluation.  414 

 415 

ESM- 207: Environmental Microbiology         (CP)   L - T-  P 416 

                   04- 02- 00 417 

UNIT I: Microbial diversity and microbial interactions in environment, microbial resistance to metals 418 
and pesticides, biological nitrogen-fixation by microorganisms and biofertilizers, microbial toxins, 419 

biopesticides. 420 

 421 
UNIT II: Role of Microbes in soil fertility and plant growth promoting rhizobacteria (PGPR), 422 

microbial leaching, biocomposting, VAM. 423 
 424 

UNIT III: Concept of Bioremediation of pollutants, types of bioremediation, Role of genetically 425 
modified microorganisms in environmental clean-up, vermiculture technology. 426 
 427 

UNIT IV: Pathogenic microbes and human health, Water borne diseases; such as typhoid, cholera, 428 
dysentery, malaria and their prevention. Air borne disease caused by aeroflora, aeroallergens and 429 

allergies.    430 

. 431 

ESM-208: PRACTICAL/Educational Excursion       (CP)        L – T - P 432 
                           00 - 00 - 06433 
    434 

 435 

 436 

 437 

 438 

 439 

 440 

 441 
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 442 

 443 

Third Semester 444 

 445 

(A) Choice Based Credit (06) 446 

(Choice for any two of the following paper) 447 

ESM- 301: Natural Resources Economics          (OP)    L - T - P 448 

                    02 -01-00 449 

UNIT I: Economics Development and sustainable Development, measurement of 450 
environmental values, valuation methods, theory of environmental policy, environmental 451 

extenalities pigovian Taxes & subsidies, Intergenerational well being& equity, SD 452 
indicators, NRA. 453 

 454 

UNIT II: Economics of natural resource management & sustainable development, theories of optional 455 
use of exhaustible & renewable resources, integrate & environmental &economics. Accounting in the 456 
measurement of environmentally corrected GDP, concept of natural capital & sustainability. 457 

 458 

ESM- 302: Water quality Modeling                  .            (OP)  L – T - P 459 
                   02-01-00 460 
UNIT I : Historical perspective water quality models & water resource management systems, 461 
fundamentals of water quality modeling completely mixed system concept of continuously stirred tank 462 

reactors (CSTR) mass balance approach, different type of loading, feed forwarding & feedback system 463 

of reactors; incompletely mixed system, steady & unsteady state system. 464 
 465 

UNIT II: surface water quality propelling: river & streams; estuaries & lakes; dissolved 466 
oxygen models: DO sag model; BOD model, Streeter Phelps equation for point and 467 

distributed sources; eutrophication models for lakes & flowing water. 468 

 469 

ESM- 303: Climate Change and Sustainable Development     (OP)    L – T- P 470 

                    02-01-00 471 
Unit I: Most vulnerable sectors to climate change crisis, Adaptations to negative impacts of climate 472 

change, Green Technologies, Ecological Agriculture, Remedial and Mitigation measures 473 

Unit II: Principles of Sustainable development, Climate Resilient developmental mechanisms, Green 474 

buildings, Smart Cities, Satellite Towns and Cities, Green belts and Agro-forestry, Constructed 475 

Wetlands, Designer Ecosystems 476 

ESM- 304: Solid and hazardous waste management           (OP)    L – T - P 477 
                    02-01-00 478 
Unit I: Integrated solid waste management, and disposal of solid wastes; waste to energy; Legislations 479 

for the solid waste management.  480 

Unit II: Hazardous wastes characterization, Storage and Transportation; Treatment and disposal of 481 

hazardous wastes. 482 

 483 

 484 
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 485 

 486 

ESM- 305: Environmental Policies, Organizations and Treaties          (OP)    L – T- P 487 

                    02-01-00 488 

UNIT I: Introduction to environmental policy and its approach to the ethical, political, technological, 489 

scientific, economic, and management aspects of environmental issues.  Case studies in the   490 

real-world including leaks in underground storage tanks, toxic waste cleanup, and the effects of global 491 

climate change. 492 

UNIT II: Making a framework in generating meaningful action and policy solutions to current 493 

environmental issues.  Issues concerning congestion taxes, e-waste, and recent developments in global 494 

climate change,  Role of International Organizations and global environmental issues. Recent  updates  495 

throughout and incorporating the  policy changes, Conference of Parties, Agreements, Accords  and 496 

Treaties  specially Kyoto, Montreal, Copenhagen, Paris etc 497 

ESM- 306: Microorganisms in Agriculture and Environment    (OP)   L – T - P 498 
                     02-01-00 499 

UNIT I: Production of biofertilizers and biopesticides, History and development, Applications of 500 

bioinoculants in fields, Bt and pest control. 501 

UNIT II: Microorganisms as source of food, Single cell protein, Mushroom, Microbes as source of 502 

Biofuels and energy, Microbes in treatment of waste water. 503 

 504 

Or 505 

For Choice Base Credit (06 credits) from other departments the students are advised to contact 506 
following departments- 507 

 508 
1. Deptt. of  Economics 509 
2. DepttofLaw 510 
3. Deptt. of Management 511 
4. Deptt. of Biotechnology 512 
5. Deptt. of Microbiology 513 
6. Deptt. of Applied Plant Science 514 
7. Deptt. of Sociology 515 
8. Deptt. of Human Rights 516 
9. Deptt. of Pharmaceutical Science 517 
10. Deptt. of Computer Science 518 
11. Deptt. of Mass Communication & journalism  519 
12. Deptt. of  Applied Animal Science 520 
13. Deptt. of Applied Physics 521 
14. Deptt of Applied Chemistry 522 
15. Deptt. of History 523 
16. Deptt. of Home Science 524 
17. M.Sc. Programme of Industrial Microbiology 525 
18. M.Sc, Programme of Food Microbiology 526 

 527 

 528 

 529 

 530 

 531 
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 532 

 533 

(B). Compulsory Paper 534 

ESM- 307: Environmental Toxicology & Occupational Health Hazards    (CP)   L – T -  P 535 

                   04 -02-00 536 

UNIT I: Principles   and mechanisms of toxicity, dose response curve, process of biotransformation 537 
& bio activation. Toxicity of hydrocarbons, Arsenic, fluoride and heavy metals & their impacts on 538 
human health. 539 

 540 

Unit II: Target and non target toxicity, Hepatotoxicity, Nephrotoxicity, Neurotoxicity, Respirotoxicity, 541 

Reproductive toxicity  542 

Unit III: Immunotoxicity, Carcinogenesis, Mutagenesis, Developmental toxicology: Teratogens and 543 

their effects 544 

Unit IV: Occupational toxicology: Occupational toxicants, exposure limits, Risks associated with 545 

hazardous substances, Risk assessment and management guidelines, Occupational/Industrial hygiene, 546 

Hazard control. 547 

ESM- 308: Environmental Management and EIA                   (CP)  L-  T-  P 548 

                   04– 02 -00 549 

UNIT I: Concept of environmental management and sustainable development, cost-benefit analysis, 550 
restoration & rehabilitation technologies ecotourism, conservation of cultural heritage & green belt 551 

designing. 552 

 553 

UNIT II : Concept of environmental impact assessment EIA and guidelines, impact assessment 554 

methodologies, environmental impact statement(EIS) and environmental assessment plan (EMP) 555 
Principles & practice of environmental auditing, objectives, procedures & benefits, ISO 14001 series. 556 

 557 

UNIT III : Recycling of wastes, management of hazardous wastes, concept of life cycleanalysis (LCA) 558 
and risk assessment, eco-labelling, carbon trading. 559 

 560 

UNIT IV: Concept of environmental laws, Environmental Acts and regulations for prevention of 561 
pollution. International environmental agreements, conventions & protocols. 562 

 563 

 ESM-309: PRACTICAL/Educational Excursion       (CP)    L – T- P 564 
                     00-00-06 565 

 566 

 567 

 568 

 569 

 570 

 571 

 572 

 573 



13 
 

 574 

 575 

Fourth Semester 576 

 577 

ESM- 401: Dissertation             (Credits: 24) 578 

              579 

(Internal Evaluation) 580 
 581 

(c) Synopsis      04 Credits 582 
(d) Midterm Presentation   06 Credits 583 
 584 
     (External Evaluation) 585 
 586 

(c)   Dissertation Report    08 Credits 587 
 588 
 589 
 590 
(d.) Presentation/Viva-Voce   06 Credits     591 

 592 

 593 

 594 
 595 

 596 
 597 

 598 
 599 

 600 
 601 

 602 
 603 
 604 

 605 
 606 

 607 
 608 
 609 
 610 
 611 
 612 
 613 

 614 
 615 
 616 
 617 
 618 

 619 

 620 

 621 
 622 
 623 
 624 
 625 



14 
 

 626 
 627 

 628 
 629 

 630 
 631 
 632 
 633 
 634 

 635 
 636 
 637 

 638 

 639 

 640 
 641 
 642 
 643 
 644 

 


