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GOVERNMENT OF KARNATAKA
DEPARTMENT OF SAINIK WELFARE AND RESETTLEMENT
Office of the Deputy Director

Department of Sainik Welfare & Resettlement

(Karnataka)
No. Date:
CERTIFICATE
This is to certify that Shri/Smt/Kum...........ccoovereriiiiiiieee is an applicant
for in Karnataka is the spouse/son/daughter of
NO....ooiriieeeee, Rank........... NEAME.....oeiiiiiiiiiiee e who died/was

permanently disabled while in service according to the certificate issued by Defense
Authority. He died/was permanently disabled on.................... Home address of the

individual at the time of joining Defense Service as per the records is:

Place: Signature of the Deputy Director
Date: Department of Sainik Welfare & Resettlement

District ....coveeieiiie e,
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FIOFE3E ATOFOE WHB, T POTT H08Ss: AR 115 I 2005, Hmocs: 19.11.2005

CERTIFICATE FOR THE PERSONS WITH DISABILITIES

This is to certify that Sri / Smt / Kum ...

son/ wife / daughter of Shri ... e e Age
.............................. old, male / female, Registration No ................................. IS @ case
of o He / She is physically disabled/visual disabled/speech & hearing
disabled and has .......................... I GO percent) permanent (physical

Note
1. This condition is progressive/non-progressive/likely to improve/not likely
to improve. *
2. Re-assessment is not recommended/is recommended after a period
o) months/years. *
* Strike out which is not applicable
(Recent Attested
Photograph showing
the disability
affixed here)
Sd/- Sd/- Sd/-
(Doctor) (Doctor)
(Doctor)
(Seal) (Seal) (Seal)
Countersigned by the
Medical Superintendent CMO/Head
of Hospital (with seal)

Signature / Thumb impression

of the disabled person
Explanation:-As per Notification No. DPAR 50 SRR 2000 dated 03-09-2005 “ Physically
Handicapped candidates “ or “ person with disability ” means a person suffering from not less
than forty percent of any of the following disabilities :- (1) Blindness (2) Low Vision (3) Hearing
impairment (4) Locomotor disability (5) Leprosy cured (6) Mental retardation (7) Mental illness.
(1)Blindness refers to a condition where a person suffers from any of the following
conditions, namely:- (a)Total absence of sight; or (b) Visual acuity not exceeding 6/60 or 20/200
(Snellen) in the better eye with correcting lenses; or (c) limitation of the field of vision subtending
an angle of 20 degree or worse;(2) Person with low vision means a person with impairment of
visual functioning even after treatment or standard refractive correction, but who uses or is
potentially capable of using vision for the planning or execution of a task with appropriate
assistive device; (3) Hearing impairment means loss of sixty decibels or more in the better ear in
the conversational range of frequencies.(4) Locomotor disability means disability of the bones,
joints or muscles leading to substantial restriction of the movement of the limbs or any form of
cerebral palsy.(5) Leprosy cured:-means any person who has been cured of Leprosy, but is
suffering from, %) Loss of sensation in hands or feet as well as loss of sensation & paresis in the
eye & eyelid, but with no manifest deformity;(ii)manifest deformity & paresis but having
sufficient mobility in their hands & feet to enable them to engage in normal economic activity; (iii)
extreme physical deformity as well as advanced age which prevents him from undertaking any
gainful occupation; and the expressesion “ Leprosy cured “ shall be construed accordingly; (6)
Mental Retardation:-means a condition of arrested or incomplete development of mind of a person
who is specially characterised by sub normality of intelligence; (7) Mental Illness:- means any
mental disorder other than mental retardation.
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BACKWARD CLASSES WELFARE DEPARTMENT
Svllabus for specific Paper PAPER-2

Name of the Post : Gazetted Manager/Taluk Backward classes welfare Officer,
Pay Scale:43100-83900,
Topics :-

I. Reservation in India.

2. National Commission for Backward Classes.

3. Reservation in Karnataka The Karnataka SC/ST and OBC Act 1990,

4. Education and Employment Reservation Karnataka.

5. Government of India Reservation for Economically Weaker Section (EWS).

6. Karnataka state Commission for Backward Classes Act 1995 Functions and
Powers of the Commission.

7. The Karnataka SC/ST and other BC (Reservation of Appointments, Fic.) Act
1990 and Rules 1992,

8. Creamy Layer Concept of State Reservation.

9. Backward Classes welfare Department, Government of Karnataka.

10. Various Developmental Corporations established for the Development of
Backward Classes,

I1. Arivu, Ganga Kalyana schemes,

12. Various Scholarshi ps schemes for Backward Classes Students,

13. Various Developmental schemes for Backward Classes,

14. Training schemes for Backward Classes youths,

I5. Hostels for Backward Classes,



PAPER-2

SYLLABUS FOR APPOINTMENT OF ASSISTANT DIRECTOR OF FACTORIES
ISTANT DI CTORI

Sl No. | Tosle Sub-Tome
1 Elemis_ of Mechanical Stearn Formation and Application:
Enginesnng
Eormation of sizam and thermodynamic properties of siam , Apphcetons al sheam

| Inindustries ramely, Suger industry, Dairy industry, Papsr indusky, Foed
| processing indusiry far Healing ! Steriizaton, Pramdsion [ Orive, bictue,

Alomnization. Cleaning, Meisiurgation, Humigificaton

Energy Sources and Power Flants:

ing ¢f Hydel pawer pland, Therma

Raview of energy sourcas; Construclhon and work
t. Tidal pawar piant, Vira powar

power plant Mudaar power plant Salar powar B1E0
plant
Introduction te basics of hydraufic furbines and pumps:

Principle and Cparstion of Hydraulic lurkings. namty, Paiion Whael, Francs
Turking and Kapran Turbing, Introduction b warking of Can'rifugal Fump.

Broperias, Cempositian and Industrizl Application ef Engineering Materizls:

s and stainzes steels, Non-femous [meles: aluminum

Melals-Farmous: Tool sheel
plical fibar giass, cermels. Compasites - par reinfzroed

| alloys. Ceramics - glass, 0
compesles, Sman matknals - piezoetecliic matarals,

cornposites, metal matix
ghape mamody aliays; samconduciars end SuparinsulEors.

Botal Joining Procegses:

nd ‘Welding: Dafindions, Classification and mathods of
d welding. grigf desoipiion of arc welding, Cwy-acetyiena

ks TIG walding and MIG welding.

Soldenng, Brazing a
sgldaring, brazing &0
wilding, Introduction
Heat Transfer Applicatizns:

Review of modss of Heal Transfer, fuslpmabile Radiators; Condensars and
Evaporalors of refrigeraion systems. Coaling of Elgcirical and Blechronic Devces;

Active, Passive and Hybrid Cooling.

Fundamentals of IC Engines:

intarnal Combusan Engings, 2-Strokes and 4-5irakes Engings,
ts and Worvng Pringples, Applicaticn of IC Engines in Pawer
ring and Airerafl Propulsian, Bukamphns

Rewvew of
Compong
Ganaraton, Agriculiure, Ma

Insight it future mabiity techaoiogy;

and Hyord Vehices Crives

Elersic and Hybrid Vehicles, Componants of Electic
EVs and Hybrid vehicles

and Transmission Advaitagss and disadvantages of
Refrigeration and Air-Conditioning:

Pringile of refngeration, Refigeratan efiect Ton of Refrgeraton, COP

Refigerants and Mev desrable properbes Frinsples and Cperaton of Yapou?
compresson and Vapiwr shsorption refrigeration. Domestc and Industral

Appheations of Refrigerstor




1

|
|

l

——

-

Waorking Fringigies of Ar Conditioning, Classification ;-lrld Applications of Air
Conditioners. Concept and operation of Centralized air conditioning system,

Mechanical Power Transmission:

Gear Drives: Types - spur, hetical, bevel, worm and rack and pinicn, velosily ratin.
geEar iraing and theh application; simple and compound gear traing,

Belt Drives:

Components of belt drive and concept of veladity ratio; Types of belt drives, Flat By

| Drive, V-Belt Drive and Application of Belt Drives. Cancept of Chain, Rope drives

L — e —————

| and tneir applications

| Fundamentals of Mechanical Linkages:

Definitions of Machines and Mechanisms. Applications of linear mation. oscilatary

malian, rotery motion, ratchet and latches, clamping, raverss mosion, peuse and
nasitztion, loading and unloeding mechanisms,

intraduction to Robotics:

Ackat anatomy, Joints & inks, common robot configuratisns. Applications of
Robaotics in Materfal Handing, Procassing, Assembly and Inspection.

' Fundamentals of Machine Tools 2nd Operations:

Fundamenials of machining and machine tools, Construction and Warking Pring

ciple
of Lathe, Varicus Lathe Operations: Tuming, Facing. Taper Tuming and Knurling,
Constrection and Warking of Miing Machines gnd applications. Construction and

working of simple Crilleg Machines and applications.

Introduction to Modern ManuFacturing Teols and Technigues:
CHNC:

Introduction, cempanents of CNC, advantages and applications of CNC, CNC
Machining centres and Tumming Centres,

Concepts of Smart Manufacturing and Induslrial 1aT.

Introduction to Mechatronics:

Cencept of cpen-loop and closed-boop systems, examples of Mechatronic sysiams
and their working principle

Elements of Chamical Engineering

|

Water Treatment;

Introciuction, hardness of waler, types. delermination of hardness by EDTA methad,
disadvantages of hard waler - boller scales - formation, disadvantages and

| pravention,
| remavel of herdress by ion exchange method, desalination of water - reverse

ozmesis, lorward asmosis and elechc dialysiz. Disscived oxygen. BOD and COO -
intoduction gnd their significance in waste waler freatmen). experimenial
determination of GO0 of waste water, reaiment of waste watsr - zerobie ang

| anasrobic oxidation, primary, secondary and teriiary freatment mathods, numerica

problems on hardness & COD. Applicaticns of NTQ and Ag NP in wasta water
treatment
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/' -~ SYLLABUS FOR ~_ NEW _.‘I..DLLEmENT AND LAND

AENT OF ‘EY SETT
/ DEPARTMENT OF SURVE ‘ T ;
) RECORDS OF GOVT OF KARNATAKA

PAPER-I1

CIVIL ENGINEERING (SURYVEY). COMPUTER APPLICATION AND
BASIC MATHEMATICS

I. Fundamental concepts of surveving- Definition, principle of
surveving, concept of plane and geodetic surveying, plans and
maps- surveving equipments, meridians, bearings, dip and
declination, local attraction, calculation of bearings and included
angles. Compass surveying and plane table surveying.

2. Linear measurements including chain survey methods,

instruments- chain, tape, ranging rods and area measurement.

- Compass surveving- calculation of bearings and included angles,

prismatic and surveyor’s compass, temporary adjustments.

4. Plane table survev- Plane table and its accessories, advantages and
disadvantages of plane table survey, method of plotting-radiation,
intersection, traversing and resection, two-point and three-point
method,

- Theodolite, tachcometry, triangulation and trigonometric
levelling- theodolite temporary adjustments, measurements of
horizontal and vertjcal angles, heights and distances- single plane
E'":ﬂ double plane methods. Computation of distances and elevation
using tacheometric methods.
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g.ﬂ 6. Traverse surveving  and  omitied  measurements- traverse

i

surveying, types ol traversing, closing error, balaneing the traverse
and s methods.

- Levelling and Contouring - Principles and basic definitions- types

of levels- tvpes of adjustiments and abjectives- types of levelling-

simple.  differential, Ny, reviprocal, profile, cross-sectioning-

booking of levels- rise and fall and HI (Height of instrument)

method, Contour delinition, Characteristics of contour, Methods of
locating contours,

Areas and Volumes — measurements of the area- by dividing the
aren into geometrical fisures, area from offsets, mid-ordinate rule,
trapezoidal and Simpson’s one-third rule, area from co-ordinates,
introduction to planimeter, measurement of volumes-trapezoidal

and prismoidal formula

. Curve Surveving — curves- necessity- types, simple curves,

elements, designation of curves, setting out simple curves by linear
methods, setting out curves by Rankine’s deflection angle method,
compound curves, elements, design of compound curves, setting
out compound curves, Reverse curve between two parallel
straights, Transition curves, characteristics, Vertical curves and it’s

types.

10. Modern methods of surveying —

Photogrammetry and Aerial survey: Introduction, definition, basic
principles, methods, importance of scale, height, applications.

Remote Sensing— introduction, principle of remote sensing, EMR
types, Resolutions, types of satellites, types of sensors, LIDAR,
visual and digital image processing and its application.

Global Positioning Systems (GPS) — definition, principles of GPS
and its applications.

Geographical _Information  System  (GIS)-introduction  and
principle of GIS, components of GIS and its applications.
Advanced instrumentation in surveying-classification, measuring
principles, electronic theodolite, EDM, total station, and drones.




Computer Applications:

MS Office- MS Word, MS Excel, MS Powerpoint.

AutoCAD: Introduetion to AutoCAD software, all commands in
rectangles, Text

Autocad, drawing simple figures, triangles,
3D elements,

writing, hatching, development of 2D and |
extrusion, mirror option, etc., Operations using AutoCAD.

Mathematies:
Basic mathematics i.e., Basic Geometry, Triangles- properties of
Triangles, Postulates, Pythagoras theorem, Polygons, properties
of Polygons, Axioms, Lines, Angles, Trigonometry, Co-ordinate
Geometry, Units of Measurement, Scales, types of Scales.

-
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PAPER -2

SYLLABUS FOR THE POST OF GEOLOGISTS IM
THE GROUNDWATER DIRECTORATE,

MINOR IRRIGATION AND GROUNDWATER DEVELD MENT

DEPARTMENT, GOVERNMENT OF KARNATAKA

1. General Geology and Geomorphology: Basic principles, weathering and soils.

Mass wasting. Influence of elimate an processes, Concept of erosion cycles,
Peneplanation, Geamorphology of fluvial tracts, arid Zones, coastal regions, ‘Karst'
landscapes and  glaciated ranges. Land forms in different climatic Z0nes, ]
Greomorphic mapping, slope analysis and drainage basin analysis, Application ol
Geomorphology in groundwater prospecting, civil engineering, hydrology, and
environmental studies. Topographical maps. Geomorphology of India with special

reference o Geomorphology of Kamataka with emphasis on its morphology and
evolution,

2 Petrology: -

A) Igneons Petrology:  Forms. lextures and - structures of igneous rocks,
application of binary and ternary phase diagram in petropenesis, Magmatic
differentiation and a&.\il'm.ﬂﬂtiﬂn, petrogenesis of granites, basalts, komatites and
alkaline rocks (kimberlites. anorthosites, lamprophyre, Nephiline synite, and
carbonatites). Origin of primary basic magmas, Dvke rocks.

B} Metamorphic Petrology: Textures and structures of metamorphic rocks

Regional and thermal metamorphism. Geothermal pradients, Characteristics of
different grades and facies of metamorphism. Metasomatism and granitization.
migmatities. Pre, Syn. Post Plate lectonics, concept of metamorphic zones,

Paired metamorphic belts. Chamockitization.

C) Sedimentary Petrology: Provenance and diagenesis of sediments, Primary

Sedimentary textures. Framework matrix and cement of terrigenous sediments,
Definition, measurcment, and interpretation o srain  size, Elements of
hydraulics. Primary Structures, palacocurrent analysis. Biogenic and chemical
sedimentary structurcs, Sedimentary environment and facies. Tectonics and
sedimentation. Classification and definition of sedimentary basins, Sedimentary




basins of South India. Cyclic sediments Seismic and sequence stratigraphy.
Purpose and scope ol basin analysis, Structure contours and isopach maps.

3. Structural Geolegy: - Principles of geological mapping and map reading,

projection diagrams. Stress- strain relationships of elastic, plastic, and viscous
materials. Measurement of strain in deformed rocks, Behaviour of minerals and
rocks under deformation conditions. Structural analysis of [vlds, cleavages,
lineations, joints +and faults, Classification of folds and faults. Superposed
deformation.  Time-relationship  between  crystallization and  deformation.
Unconfromities and basement-cover relations. Structural behaviour of igneous

rocks, diapirs and salt domes.

4. Geotectonics: - Earth and the solar system, Meteorities and other extra-terrestrial

materials, Planetary evolution of the eanh and iis mtﬂ-.ml structure. Helerogeneity
of the carth’s crust. Major tectonic features of the Occanic and Continental crust.
Continental drift — geological and geophysical evidence, mechanics, ohjections
present status, Gravity and magnetic anomalics at Mid-ocean ridges. deep sea
trenches, continental shield arcas and mountain chains. Palaeomagnetism.
Sealloor spreading and Plate Tectonics. I'.-il-l:'l.l'ill.ﬂ.l'l!.*i, Oeemnie islands and voleanic
arcs. Isostasy, orogeny and eperogeny. Diastrophism, Seismic belts of the eanth.
Seismicity and plate movements. Geodynamics and evolution Indian plate.

. zenl and Sira o] rm

AYGeology and Stratigraphy of India:- rinciples of stratigraphy-code of
stratigraphic pomenclamre of India; lithostratigraphy, biostratigraphy,
chronostratigraphy and magnetostratigraphy; ponciples of stratigraphic
comrelation; characteristics of Archean granite-greenstone  helts; Indian
stratigraphy- geological evolution of Archean nucleii (Dharwar, Bastar,
Singhbhum, Aravalli and Bundelkhand); Proterozoic mobile beltsEastern
Ghats Mobile Belt, Southern Granulite Terrain, Central Indian Tectonic Zone,
Aravalli-Delhi Belt, North Singhbhum Mobile Belr; Proterozoic sedimentary
basins fCuddapah and Vindhyan): Phanerozoic stratigraphy- Paleozoic (Spiti,
Kashmir and Kumaon), Mesoroic (Spiti, Kotch, Marmada WValley and
Trichinopoly), Gondwana Supergroup. Cenczoie (Assam, Bengal basing,



Garhwal-Shimla  Himalavas);, Siwaliks; boundary problems in Indian
e stratigraphy.

B) Geology and Stratipraphy of Karnaiaka: Early pioneers, Geological history

of the State, Archean era, Ancient supracrustal enclaves ( Sargur type), Gnessic
complex, Gold bearing Schist belts of eastern Kamnataka (Kolar tvpe). Schist
belts of western Karnataka (Dharwar type) Granulities, Younger Granilies.
Proterozoic Era, Purana basins of Karnataka-bhima and kaladagi, Life i
Precambrian, Gondwana, Deccan Yolcanic cpisode. Dyvke Rocks, Tertiary Fra.
Laterite and Black Soils,

ClPalaeontology: Fossil record and geological time-scale. Momphology and time- i
ranges of Fossils groups. Evolutionary changes in molluses and mammals in
geological time. Principles of evolution. Use of specics and genern of
lorminifera and enchinodermata in biostratigraphic  correlation.  Siwalik
vertchrate fauna and Gendwana flors, evidence of life in Preeambrian times
difTerent microfossil groups and their distribution in Tndia,

6. Mineralogy: Crystallography. Physical, - chemical - and Crystallographic
characteristics of common rock torming silicate mineral groups, Strucrural
classification of silicates. Common minerals of ignecus and metamorphic
rocks. Minerals of the carbonate, phosphate, sulphide and halide groups.
Uptical propertics of common rocks forming silicate minesals. uniaxial and
biaxial minerals, Extinction angles, pleachroism, birefringence of minerals and
their relation with mineral composition. Twinned crystals, Dispersion.

7. Oregenesis: - Ore deposits and ore minerals. Magmatic processes o
mineralisation. Porphyry, skarn and hydrothermal mineralisation. Metallogeny,
Fluid inclusion studies, Mineralisation associated with (i} mafic, ultramafic
and acidic rocks, (ii) greenstone Belts, (iii) komatitics, anorthosites and
kimberlites and (iv} submarine volcanism. Magma related mineralisation
through geological time, Stratiform and stratabound ores. Ores and

metamorphism- cause and effect relations.

8. Geochemistry: Farth in relation to the solar system and universe, cosmic
abundance of elements. Composition of the planets and meteorites. Structure

and composition for carth and distribution of elements. Trace elemerts.




Elementary crystal chemistry and thermodynamics. Introduction 1o isotope
geochemistry. Geochemistry of hydrosphere, biosphere and atmosphere,
(eochemical cvele and principles of geochemical prospecting,

Mineralogy end geochemistry of radivactive minerals. Instruments techniques
of detection and measurement of radioactivity. Radicactive methods for
prospecting and assaying of mineral deposits, Distribution of radioactive
minetals in India, Nuclear waste disposal-geological constraints,

9. Geophysies: Basics of Geophysics, Application of Geophysics in
Groundwater exploration, site location of Check Dams, bridges, mining canal,
tunnel constructions, ground water potential zones; electric resistivity survey in
Wenner, Schiumbger configurations, Borehole logeing, Airbome Geophysical
investigations.

Electrical prospecting: Electrical properties of rocks and minerals. Direct current

method. Instruments used in electrical prospecting, Application of-electrieal methods
in groundwater investigation.

Gty prospecting: Earth gravity field. Regional and local gravity anomalies,
Instruments used i gravity prospecting, principles of gravimeters. Types of
comrections applied in gravity data. Interpretation of gravity snomalies.

Magnatic prospecting: Magnetic properties of rocks and minerals. Earth™s magnetic
field, Regional and local anomalies. Magnetic balances and Torsion magnetometers,
Adrborne magnetometers. Inferpretation of mapnetic anomalies.

Seismic prospecting: Elastic properties of rocks. Different types of clastic waves,
Refraction techniques. Time-distance relation for horizontal interfaces. Effects of
dipping beds and faults. Beismic instroments. Diata sequisition and processing.

Well logging: Description of & borehole environment. Different techniques of logging.

1 Geochemical Expleration: Introduction: Application of geochemisty in mineral
exploraticn. Genchemical sampling media and scales of geochemical survey. Basic
principles  involved in  geochemicsl prospecting, geochemical environments,
penchemical dispersion, geochemical anomaly, geochemical mobility, geochemical
reactions, indicators and path finders and principles of interpretations.

Mode of occursence of trace elemetils,



1L

Methods of sample decomposition. Primary dispersion patterns of deep-sested
Epigenctic anomalies in bedrock - diffusion and leakage halos.

Secondary dispersion patierns; Mechanicsl and biological dispersion, syngenetic and
epipenatic dispersion.

Dispersion of clements m residual overburden: Anomalies in possans, souls. 3 hs
Geochemical drainage survey: Orientation survey, choice of material to be sampled.
sample luyout, collection and processing of samples, preparation of anomaly mags,
interpretation of data.

Geochemical soil survey: Orientation survey, field operations, sampling layoui:
processing of samples and interpretation of data.

Biogcochemical and peobotonical survey: BHiogeochemical anomalies, surveving
technigues, Geobotanical indicators, geobotanical anomalies. .

Environmental Geology and Natural Hazards; - Concepts and principles.

Matural harards-preventive/precautionary  measures-  floods,  landslides.
earthquakes, water logging problems-causes and mitipation measures, river and

coastal erosion. Environmental Impact assessment of anthropogenic activiries

12

such as urbanization, fver-valley projects, open cast and underground mining
and guarrying; disposal of industrial and radio-active waste, excess withdrawal
of pround water, use of fertilizers, dumping of ores, mine waste and ly-ush,
Organic and inorganic contamination of ground water and their remedial
measures.  Soil - degradation  and  remedial measures.  Enviroamental

Management Plan, Environment protection-legislative measure in India,

Indian Mineral Deposits and Mineral Economics:
A} ODeeurence and distribution of Mineral Deposits: Metalliferous deposiis-

base metals, iron, manganese, aluminium, chromium, nickel, pold, silver,

maolybdenum, Indian deposits of non-metals- mica, ashestos, barites,

gypsum, graphite, apatilc and beryl. Gemsiones, refractory minerals,
abrasives and minerals used in glass, ferilizer, paint, ceramic and cement
mddustries. Building siwones, Phosphorite deposits, Placer deposits, rare earth
minerals, Strategic, cntical and essential minerals. India's Status i mineral

production. Changing patterns of mineral consumption. Mational Mincral

Palicy.
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Marnine mineral resources. their origin and distribution, Mineral Production
and Industrial Scenario; Mineral beneficiation and Mineral Conservation.

B} Mineral Resources of Karpataka: Historical development of Mineral

Industry in Karnataka, Kamataka's contribution to the Mineral wealth of
India, Trends in Genesis of Minecral deposits, Origin cccurrence and
distobution of metalliferous and non-metalliferous mineral resources of

Karnataka including omamental stones.

13. Engineering Geology: Mechanical properiies of rocks and soils, Geological
investigations for river valley projects-Dams and reservoirs: tunnels-tvpes,
methods and problems, Bridges-types and foundation problems. Shoreline
engineering Landslides classification, causes, prevention and rehabilitation.
Concrele aggregates-sources, alkali agprepate reaction, Aseismic designing-
seismicity m India and earthquake-resistant structures. Problems of pround
waler in engincering projects. Geotechnical case studies of major Projects in

India,

— 4. Marine Geology: Oceanography (Physical, Chemical, Biological and
Creological) and Salt Water Intrusion studies.

15. Hydrogeology :

A) Ongin, Occurrence and Disiribution of Water :- Origin of water:
Mcteoric, Juvenile, magmatic and sea waters, Hydrological cvcle:
Precipitation munoff, infiltration and evaportranspiration, Hydrographs,
Subsurface movement and vertical distribution of proundwater, Springs,
Classification of aquifers, Concepts of drainage basin and Groundwater
basin hydrological Properties of rocks-specific vield, Specific retention
Forosity, hydranlic conductivity, transmissivity, storage coefficient, water
table Auchuations-causative faclors, static water level, concept of barometric
and tidal efficiencies, water table contour maps, Classification of rocks with

—respect to their water bearing  characteristics, Hydro-stratigraphic units,
Hydrogeclogy and Groundwater Provinces of India with special reference to
Kamataka, wet lands of Kamataka.




B)

C)

D)

E}

F)

Well Hydraulics and well Design :Theory of groundwater flow, Drarcey”s

Law and its applications, types of wells, drilling methods, construction.
design, development and maintenance of wells, specific capacity and its
determination, Unconlined, confined steady , unsteady and radial tlow
conditions, pumps tests methods, data analysis and interpretation for hydro
realogical boumdaries.

Grouwmd water Chemistry:

Ciroundwater composition. unifes of expression, mass-balance caleulmions:
rock-water interaction (chemical equilibrium, free energy, redox reactions
and cation / amion exchanges), graphic rcprescntation of chemical data;
groundwater hardness, m'tnn:.rnrganisms in proundwater; water quality
standards; groundwater issucs duc nto urbanization; solid and hquid wasic
disposal and plume recharge methods.

Groundwater quality —physical and chemical properties of water, quality
eriteria for different uses, graphical presentation of water quality data,

-proundwater guality in different Regions of Kamataka —problems of arsenic

and fluoride, saline water instruction in costal and other aguifers and 1s
prevention Radioisotopes in hydro geological smdies, Groundwarter

contamination.
Groundwater Fxploration: Geological-lithological and structural mapping,

fracture trace analvais, Hvdro geologieal-litho logical classification with
respect of hydrological properties, Hydraulic continuity in relation to
geological structures. Location of springs remote sensing-hydro geomorphic
mapping of the terrain using different images of different satellite missions,
Lingament mapping, Shallow groundwater potential zone mapping using
satellite images, Surface pgeophysical methods-seismic, gravity, geo
electrical and magnedic; Subsurface geophysical methods-well lopging for
delineation of aquifers and estimation of water quality,

Groundwater Modelling: Basics concepis of groundwater modelling

Groundwater Problems and Manmagement : CGroundwaler problems

related to foundation work, mining, canals and tunnels, problems of over



exploitation and groundwater mining. Groundwater development in urban
grcas and raim water harvesting, Artificial recharse methods, Groundwater
problems in arid region and remediation, Groundwater balance and methods
estimation. Groundwater legislation Sustainability criteria and managing
renewable and nonrenewable groundwaler resources.

16. Remote Semsing, GPS and GIS: Concepts and principles of aerial
photography and photogrammetry, satellite remote sensing-data products and
their interpretation. Digital image processing. Remote sensing in landform and
land use mapping structural mapping, hydro geological studies and mincral
exploration. Global and Indian Space Missions. Global positioning  system and
CGreographic Information System (GIS)- principles and applications.

17, Geostatistics:

# Introduction 1o statistics: sampling, data collection, random variables,
probability, frequency function; Applications of statistical methods in
earth scicnces — quantification and prediction.

¥ Mean, Median, Mode. Quartiles, deciles and percentages Graphical

representation of data. Construction of histogram, frequency polygons

and related curves. Measures of central tendency and dispersion,

Correlation, regression and skewness time series- significant test.

Prohability distribution and its types, sampling techniques- infinite and

finite population.

Univariate statistical methods, frequency analysis, simulation: Statistical

distributions. Stochastic moedelling and forecasting — mtroduction,

midelling, applications, spectral analysia.

# Concepts of regionalized voriables and variogram modelling: Concepts
of dispersion, extension and estimation vardances.

» Kriging variance and procedure, simple kriging; Testing of Hypothesis
— t-test, F — test, and Chi square test with cxamples from geological
populations and discussing their significance.

# Cluster analysis, factor analysis and contouring,

» Use of application software (MS Excel, SPSS, Minitab etc.,) for
graphical representation of statistical data and construction of bar
diagrams, pie diagram, rose diagrams, histrograms, scatter plots ete.,

# Programming languages and operating svstems. Power Point slide

preparation,

Components of a computer (hardware and software), Input-cutput

devices (storage devices). Evolution of computers. Principles of data

processing: Word processing.
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¥ Programmiing lanpuages and operating systems. Flow chart,
Algorithum.

I 8. Groundwater Legislations:

e Eamataka CGroundwater (Regulation and Control of Development nd
Management) Act 2011 and Rules 2012,

s The Kamataka Groundwater (Regulation for Protection of Sources of Drinking
Water) Act, 1999, Guidelines related

e Cuidelines related to Groundwater Exteaction



