HISUVS IR GAIT fofHes
Tty a1, e @98, X 8, SUYEUS TEH Geoll q91 qHEE T AN
EIRRIRIGIRE AN e I U G | U E

9. 999 =X : f@fgq gikemer AT (Examination Scheme)

RE| feror 9T GET | UiEr ot a9 quig | Sty
X AFHT
JIH TF | FIUET ¥ FEITIT qox¥=40 | PET JEr Ia< | § T 30 Y0 R0
fee

g o=| gar @t Water Supply | Q4x4=%% | GraT raT I
& Sanitary Engineering Y
AT J9T GEEE TE

- ¥
FISAVST IJTAHT @I | IxU=3L | faeemomens T 3 e 100 ©
fatree HHTITAGAD
I

R fedf =Ry : saatater AT
foro QUS| TEIET JOTTedl

N

TR A=qarar | % Hifeges

T | SHEARETA S [4qI 6T

q. fafad qeremer qream ST/ H S T BT TG |

IR wual  fafed  wdemere @Al WU SWEEARes WA fgfad =ers
F=AATqrAT AT g9 TS e |

3. UTSIHRHEAT UK JATARTS o qIGATETETaE F97 JIas; |

¥, T UTSRHAT TP AGURT T A9 qIEZERTAT G U, (Hawes qRiemedt fafq awar
3 wfeqr sAmfe (Feltgd WUHT a1 Fgd 9% @QeUH a1 99 W g HE) HEH
TEFHATS T USHAAT TCH THRT T4 |

Y. TH T S AN AUH AT Jeidd FHEHl TETHA @RS TRUH F |
qrEaERH AN fAfa 093 afvad |

S, U qIT ARIHTS T HISHVST IUTHT @Al fafHds Tw=adr 94 T.9T. 9od
e, |




9IH 97 :
WRIET T FqE9q

9. rewive TITEA (LT, AT T FAE afed)
9.4 ATEAATE FIMETHT IE9T, ATAROT TAT HTIES

9.2 JfeeraT, HETER qUT TR

9.3 RIEEIECAN S CI I DI LA

q.%¥ TS AN (AT, FATEAT T AR

9.4 FHATT FLTEeRT fafde qeres
149 EE
QU Fear
Rl
q.4.¥  qAe Fghadr
QU FgAREET
q.4.%  3Ffa faws

949  HET 9q faeg
Q4.5 HARIT

R faEE wEE T T e
29 faeprar geTTETE! AR TF FAAES
R ATSTAT TS(HI, HTATEAA, ATTHA TF HeATb GHAT

.3 GRS =

Q¥ AT AT JAT ATATISH AT

3 faae®r amfae gaEs

39 faepraraT wigem weartiTar

IR fewmr faeprer T UATaRT

33 T A

ER' AT FRTLBR T Fatrepor

ER FIHHT HIIET

X, IR

¥ .9 EAXITIART AR,  fagredes Ud F1dee
¥R ZEATATIAH [T qe7ee: MU 95har, Jqd, IR ¥ 991
¥.3 JTIITer HEIAEEHT FTLTIT

¥ ¥ GTEolier GEATAESeh! ATLT

¥ .Y afare? g T faers e

¥.% FO-EEDIRE ]

¥.\9 givads FaeTIT

¥ .5 Tehd XAIA

¥ .2 Jrasttaed a1 Jare

¥.90  FHY IR FAITIT

Y. b T AT ATDR

¥.9 A T FHTALHTO
4.3 AT T

4.3 T AfIER

' AT TaTer

s ATRETTT ¥ FhRICHS [a9E

4.5 ANTRE FereT

%. AGTAT FHTST T T TS

%9 FEA FATSAHT [IAES

g qfted Tar T dguedr

%3 oarerer! fafag S/ Sfa/ avT/ aHETaEwH THITTE, A1d®H, AEkaE T aiie dawdr T Eaaed
1 anfaardy, STrear, Tl afea, uTy T AiEATE SRl [qHH T,



FARRERE
a1 ¥l Water Supply & Sanitary Engineering Y
I qIT TXEETE TS HSHS! SUAH @MUl fafide g

Water Supply & Sanitary Engineering:

1. Concept and principles.
1.1  Drinking Water.
o Present status of Water Supply and Sanitation
o Current issues and problems of Water Supply in rural and urban
o Design norms and principles
o Principles related to unit operation:-
a) Aeration.

b) Flocculation and coagulation.
C) Sedimentation process including course material removal.
d) Filtration process / Slow sand filtration / Rapid filtration.

f) Sludge handling and disposal.

1.2 Municipal Wastewater.
Principles related to unit operation:-
a) Physical treatment: Screen / Grit chamber / Gas chamber / Mixing
| Sedimentation / Flocculation precipitation, Absorption, lon
exchange, Electrolysis etc.

b) Chemical treatment: Chemical precipitation, Absorption, lon
exchange. Electrolysis etc.
C) Biological treatment: Aerobic and Anaerobic process- Aerated

lagoons, Activated sludge.
d) Sludge treatment: Drying, Dewatering, Filtration, Centrifugation,
Chemical conditioning (immobilization), and Incineration

1.3 Industrial wastewater.

e Introduction to nature and origin of industrial wastewater and their
impacts on aquatic environment. Flow characteristic, effluent and stream
standards, Wastewater treatment processes.

e Pre and primary treatment: Equalization, Neutralization, Sedimentation oil
separation, Filtration etc.

¢ Wastewater treatment techniques: Coagulation and precipitation,
Biological treatment (aerated lagoons, conventional activated sludge,
trickling filters), Absorption, lon exchange, Chemical oxidation.

¢ Tertiary treatment for major polluting industries (tannery, textile, pulp and
paper, sugar etc).

¢ Sludge treatment, handling and disposal.



Design and Treatment:-
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2.2

Design of the system

Drinking Water supply system

Introduction to pollutants (sources, types and effects), sources and characteristics
of water, water demand and quantity, estimation of future population, design
period.

Water sources and intakes.

Design of intake structures for rural and urban water supply system.

Pipeline design: design criteria, design of transmission and distribution system
(including pipe networks).

Reservoirs: types, size determination.

Municipal Wastewater system.

Sources and nature of wastewater, effluent characteristics.

Estimation of quantity of sanitary sewage and storm water sewage collection
systems, sewers design criteria.

Design of sanitary and storm water sewers and combined sewer systems.
Sewer Appurtenances: Manholes, Inverted siphons, House connections, Storm
water inlets and etc.

Industrial Wastewater system

Industrial waste water characteristics.

Concept of Central effluent treatment plant — Advantages and disadvantages.
Design criteria for Industrial Waste water system.

Design of Pre and primary treatment facilities: Equalization tank,
Neutralization, Sedimentation oil separation, Filtration etc.

Design of treatment facility:-

2.2.1 Drinking Water treatment facility

. Design of pre-treatment facility: Intake screen, aeration and etc.

. Design of treatment facilities: Sedimentation, Flocculation, Filtration
systems and Disinfection. Advanced treatment: Absorption by activated
carbon, ion exchange, multimedia filtration, ultra filtration and reverse
0smosis, ozonation.

Ultra violet disinfection, demineralization of new development in water

treatment operation.

2.2.2 Municipal wastewater treatment facility

. Design of primary treatment: Screen, grit chamber, primary sedimentation
and flow measurement facilities.

. Design of secondary treatment: BOD removal, design criteria, activated
sludge oxidation ponds /ditches, lagoons, trickling filters, and secondary
clarifier.

¢ Need for Tertiary treatment.
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Industrial Wastewater treatment facility

. Design of Industrial Wastewater treatment facilities: Coagulation and
Precipitation, Biological treatment (aerated lagoons, conventional
activated sludge, trickling filters), Absorption, lon exchange, Chemical
oxidation.

. Concept of Central effluent treatment plant — Advantages and
disadvantages.

2.3  Management and other related aspects:-

2.3.1 Drinking Water system and treatment facility

¢
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Pipe materials and related aspects.

Sludge management, handling and disposal.

Operation and Maintenance of Water system.

Legal and Management aspects of Water system.

Financial aspects: Tariff structure, tariff rates and affordability, System
cost recovery, education and training.

2.3.2 Municipal Wastewater systemand treatment facility

¢
¢
¢
¢

¢

Sludge management, handling and disposal.

Operation and Maintenance

Legal and Management aspects

Financial aspects: Tariff structure, tariff rates and affordability,
System cost recovery.

Education and training.

2.3.3 Industrial Wastewater system and treatment facility

¢
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Sludge treatment, handling and disposal
Operation and Maintenance

Legal and Management aspects
Financial aspects

Education and training.

Ground water development.

3.1 Ground water flow.

¢

¢

Ground water occurrences and prospecting, chemical
characteristics and properties of ground water.

Ground water exploration and Methods of ground water
withdrawal.

3.2 Ground water recovery and tubewell design

¢
¢

Ground water recovery.
Tube well design.

3.3  Ground water quality



¢ Ground water treatment (aerator, iron removal plant and etc) requirement based
on ground water quality

. Disinfecting wells and piping

¢ Maintaining well yield

. Sanitary protection for ground water supplies

. Conservation and utility of ground water

4 Water and Wastewater quality issues

. Introduction — Water resources and ecosystem, water cycle, fresh
water and competitive use of water.

. Water pollution: Types and sources of water pollution, point and
non-point pollution sources, effects of pollution (river, lake and
reservoir), pollution of ground water.

¢+ Water quality and standards for various uses of water.

. Sources and nature of Municipal and Industrial Wastewater,
required effluent quality and standards.

¢ Municipal and Industrial wastewater quality and standards and its
impact on aquatic environment, effluent and stream standards.

. Management: Strategies for water pollution control, water quality
monitoring and surveillance.

5 Environmental issues.
5.1  Environmental health and sanitation.

. Introduction: Fundamentals of epidemiology, infectious and
noninfectious diseases, infectious disease transmission routes,
organic and inorganic contaminants, and health and water quality.

. Human excreta and its characteristics, pollution caused by excreta,
health aspects of water supply and sanitation.

. Pathogens: Excreted bacteria, helminthes and their control
,diseases transmitted by arthropod vectors (mosquito, flies,
cockroaches, bugs, lice, etc).

¢ Excreta treatment and disposal: Options, On site sanitation system
(pit-latrines, composting toilets and septic tank), Offsite sanitation
(septage collection, lagoon, waste stabilization ponds, anaerobic
digestion).

¢ Engineering and infectious diseases: Water related, excreta related,

refuse related, housing related, diseases; reuse of wastes,
watershed reservoir sanitation; engineering control of infectious
diseases.
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Environmental impact assessment.
. Introduction: Concept of environmental assessment, Initial
environmental examination (IEE), Environmental impact
assessment (EI1A), and principles.
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