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afy sred it ad F off Sugen dewe fRarTem Sude 99 B B, 9 99 vuda: et @ fFeiRa s
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e. U0 s W feemme & &t § and 8, a9 R & e ¥ o e affer fam, 2018 &
FTAR T WeER ERT FEiRG ffder wier & gR uew @ @t g\-ua (Permanent Disability
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it FgEt § afe {6 ue @ forg ufarft oden offs &1 & fog Feiof
3w, ol wE A fifed 5 T B, a we fea a1 R ﬁa@mﬁ%r %rd

RajKaj Ref
1240948 Digitally signed by Chand
Badhal
Designation™

ry
:51:37 IST
Reason: Approv



D :

| Sad Rad uel & ford dael woiwend vy & A &5 & i Farfl € amaed
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2. WeTepR § SuRed B ¥ Usd wet forfaa udlen ok WeneeR @ A W =ue far o &)
3. forRaa wdem a1 wemeER § SuRed 89 A usd Wl ddd foaRad odien 1 $ad WRcHR & degd 9 999 fhar e

?&?Q%mmamm &&Q@&ugﬁf Lkd'ah’f

a@%ﬁ

mﬁmmﬁmwﬁaﬁmm%@mmw m
IRt & arel il &Y 3w Wl 8 U A AT SR ng%lallﬂ r’f@ﬁ'b@
Designation

ry
:51:37 IST
Reason: Approv



I FrEgan —
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sz Mk R wR fgad Y fear o\

37T AR | ARG W WIS B A T D AN W I Afal Y arar @Y whi—sT FeE ¥ 5 99 @ g gy oh
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e Compass Surveying: True & Magnetic meridian, whole circle bearing &
quadrantal bearing system, construction & use of prismatic & Surveyors
compass, Local attraction.

e Levelling: Definitions — Type of Instruments - Adjustments — Fundamental
Lines — Relations — Principles of levelling — Methods — Curvature and
Refraction Reciprocal Levelling — Merits — Applicability — Problems —
Permissible Errors. Purpose of Subsidence Levelling-Purpose of H.F.L,
Maintaining alignment. Shaft plumbing and measurement of depth of shaft;
Giving and maintaining direction & gradient for inclined shaft, slopes, levels
and tunnels.

e Measurement of area and volume: Components and use of digital planimeter,
Measurement of area using digital planimeter, Measurement of volume of
reservoir from contour map.

e Theodolite: Description of Vernier Theodolite — fundamental lines relation
between fundamental lines — Temporary and permanent adjustments —
Definition of Various terms — Measurement of horizontal angles — repetition,
reiteration methods measurement of vertical angle, Types, construction;
adjustments; Measurement of horizontal angles, Theodolite traversing, plotting,
coordinates, Area of closed traverse.

e Contouring: Definitions, Characteristics of contours, Tachometric contouring.
Interpolation of contours, Plotting and interpretation of contours.

e Tacheometric Surveying: Principles; Types of tacheometer; Additive and
multiplying constants; Measurement of horizontal distances. Survey systems —
Constants Methods — Stadia method, subtence method, Tangential method —
merits and demerits of Tachometry — relation between stadia reading,
Horizontal distance, vertical distance, solves problems.

e Triangulation: Definition — Principles — ﬁgﬁ&f]’lﬁg’on ‘H]lgﬂrlﬁ!“&lllnﬂ-
scheme of Triangulation — Checks for measurpagaeles i NE lg nsggf

of stations — points considered for selection of stations —
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in catenary, on level ground — Connections applied on base line determination
of true north by astronomical observation method of extension of base line.
Triangulation system with primary, secondary and tertiary orders; Measurement
of base line and angles; Satellite stations; Computation and plotting.

Plans and Sections: Legal requirements as to mine plans in India and symbols 5
used; Preparation and preservation of plans and section; Enlargement of plans;
Use of ediograph, pantograph and planimeter.

Stope Survey-Objectives — Methods — Tap Triangulation — Field of application 3
— Typing method Radial Ray method — prepare stop sheets — stop plans with
details.

Modern surveying Instruments: - Principle of working of - EDM — GPS, 3
DGPS, GNSS, — Total station Instrument — applicability in Mines. Survey
procedure. Application of laser in surveying; Electronic distance measuring
equipment; Total station. GPS.

Minor Instruments: Hand level, Clinometer, Pantograph, their function, 3
Working principle & Advantages.

Global Positioning System and Uses: Types of GPS, Application of GPS 5
Technology, Navigation system, Map preparation.

GIS and its Applications: Introductions of GIS Component of GIS, GIS 5
Application in various field in Geology and Mining.

Geotechnical Engineering: Overview of geology and geotechnical 3
engineering, Definition of a rock: classification based on their genesis (mode of
origin), formation, Classification and engineering uses of igneous, sedimentary
and metamorphic rocks.

Solid Waste Management: Introduction, Storage, collection and transportation 3
of municipal solid waste, Composting of solid waste, techniques for disposal of
solid waste, Biomedical and e-waste management.

Disaster Management: Understanding disaster, Types, trends, causes,
consequences and control of disasters, Disaster management cycle and frame 3
work, Disaster management in India, Applications of science and technology
for disaster management.

Mine Management: Role of mining industries in country's economic
development, management, Project monitoring, Monitoring techniques, 3
Management Information Systems (MIS). Training as per VTC rules - training
programmes.

Mining: Introduction and stages of mining, Concepts and definition of terms 5
commonly used in coal and non-coal mining, Drilling methods, Explosives and
blasting practice in mines.

General Principles of Mining Laws. Principal provisions of Mines and 5
Minerals (Development and Regulation) Act & Mineral Concession and
Development Rules. Mines Act 1952 with up-to-date amendments, Mines Rules
1955, Metalliferous Mines Regulations 1961, Principal provisions of rescue
rules, Eexplosive rules(related to mines), Rescue rules. Accident, Health and
Safety, Major accidents enquiry reports, Health of workmen Comfort
conditions; Occupational diseases-their causes, nature and prevention.

Environment and sustainable development: Recent ¢ :ﬁ daméj
paradigm; Concepts of sustainable develgpmgpiefCa gm
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Environmental Impacts of Mining: environment problems caused by mining -
influencing factors. Environmental issues in India, Environmental policy,
Objectives of environmental policy, Planning and Monitoring, Environment
assessment.

Mine Wastes and Disposal: Generation, classification, Characteristics,
Sulphide oxidation and control, Acid base accounting, O.B. dumps and
amenity banks, tailings managements, Environmental Impact Assessment and
Environmental Management Planning.

Environmental Management: Factors to be considered, EIA, EMP
preparation, Mine Closure Planning. Environmental laws and acts; Main
provisions of Environmental Protection Act 1986, EIA notification 2006 and
Circulars 1ssued by MOoEF, Forest Conservation Act 1980 and Forest
Conservation Rules 1981 related with the Mining. Environmental impacts of
mining and processing of dimensional stones; Secondary use of quarried land
and waste of the industry; Land reclamation.

Renewable Energy Technologies: Introduction, Solar energy, Wind energy,
bio energy, Other renewable energy sources.
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Mining Geology: Introduction and importance of geology in Mining. Mineral
resources of Rajasthan, Mining of important economic minerals in Rajasthan;
Various terms used in mining; Introduction and comparison of underground and
surface mining.

Stratigraphy: Introduction, standard stratigraphic scale, principle of
stratigraphic correlation; Geology of Rajasthan in brief.

Physical Geology: Definition, Origin, Nebular hypothesis of Kant and Laplace,
Age of earth, its determination internal structure of earth, weathering, erosion,
denudation, Transportation and deposition, Geological work of wind, river, Earth
quakes, Volcanoes.

Structural Geology: Primary and secondary structure of rock formation, terms-
bedding, Dip, True Dip, Apparent Dip, Strike, Overlap, In linear, Outliner. Fold
and its components. Different Kinds of faults, joints, Unconformities and their
types. Structural features of rocks, Folds and faults-definition.

Petrology: Definition of rock, formation, crystallization, texture, structure and
classification of igneous rocks, sedimentary rocks, metamorphic rock.

Mineralogy: Definition of mineral, identification by physical, chemical and
optical properties; Classification of rock forming minerals; Description of
mineral families. i.e. feldspar group, mica group, pyroxene group, amphibole

group.

Ore Minerals and Genesis: Metallogenic epochs and provinces. An overview
of various Rajasthan Mineral deposits in cratons and mqiile belts. Maner: %y
and mode of occurrence of Copper lead Z%Kbﬁ%pre n
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Economic Geology: Definition of ore, gangue, tenore and grade and
classification of mineral deposits.

Geological Mapping: Definition of map, scale of map, types, map symbols;
Surface and underground geological mapping. Computer based geological data
plotting and preparation of map.

Geological aspects of drilling: Drilling methods, selection of sites, angles and
direction of bore holes. Core-logging.

Sampling and reserves estimation: Definition of sampling, methods and
importance in mining. Definition of reserve, classification and estimation.

Rock Indices: Specific gravity, hardness, porosity, moisture content,
permeability, swell index, slake durability, thermal conductivity, point load
strength index, protodyakonov strength index, impact strength index.

Prospecting Techniques: Objectives-prospecting methods - principles -
Applicability's of printing trenching. Core Drilling, Geophysical methods-
Electrical, gravity, Seismic, radiometric.

Global Positioning System and Uses; Types of GPS, Application of GPS
Technology, Navigation system, Map preparation.

Introduction to Remote Sensing, GIS and its Applications: Fundamentals of
Remote Sensing, Preparation and study of aerial photographs for
Geomorphology, Structural geology and Lithology. Preparation of Geological
map using Remote sensing. Introductions of GIS Component of GIS, GIS
Application in various field in Geology and Mining.

Mine Surveying: Methods of Measuring Distances, Chain Surveying, Compass
Surveying, Theodolite and Total Station.

Contouring and Leveling: Definitions; Characteristics of contours;
Tacheometric Contouring, Plotting and interpretation of contours.

Plans and Sections: Legal requirements as to mine plans in India and symbols
used; Preparation and preservation of plans and section; Enlargement of plans;
Use of ediograph, pantograph and planimeter.

Introduction and Stages of Mining: Contribution of Mining activities of
civilization - definitions of terms - Mining Industries in the state and in the
country - Pre Mining, mining and post mining - ancillary mining operation,
Types of entries to mineral deposits - Shaft, Incline, Adit - applicable conditions
- Limitations.

Surface Mining: Applicability and limitations and advantages of surface
mining.

Basic Parameters: Size of mine area ; Pit depth; Annual production and life of
mine; Bench height, width and slope, Pit slope; Cut-off grade; Stripping ratio.

Opening of Benches: Opening of deposits-Trench, Ramp; Width and slope of
entry trenches: Driving of entry and opening trenches: Formation of benches.

Drills for Blasting: Introduction to drilling systems; Mechanics of percussive,
rotary and rotary-percussive drilling; Different types mh T@ﬂg&
hydraulic, diesel and electric drills; Selectipmjiefijdréis; \Eﬁa

stoppers, drill jumbos, wagon drills and othet48k4é holg%w'@@ﬁgggg ‘
steels, bits and their uses. Blasting System: Electric and Bgrhglectric aetho,
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Delay blasting techniques; Priming; Charge distribution; Mechanisms of rock
blasting; Blasting with cut and solid blasting, Introduction to SMS, PMS,
Emulsion and Heavy ANFO.

e Mining: Conventional mining of Sandstone, Limestone, Marble and Granite;
Recent developments- wire saw including blind cut technique, hydraulic 3
splitting, Minerals Processing: Introduction, Mineral processing techniques,
Laboratory sizing, Liberation, Comminution.

e Mining Machinery: Dozers; Front end loaders; Power shovels: Back hoes,
Draglines; Dumpers, Coal haulers; Motor graders; Scrappers; Rippers: 3
Spreaders; Re-claimers; Continuous surface miner. Various types of loaders
cranes and hydraulic excavator used in dimensional stone mines; Quarry layouts.
Hole making technique using hole-finder and laser beam. Application and
development of diamond tools, formation of stone block and their handling

e Transport: Track and trackless; Mine cars; Haulage track, Low profile dumpers 3
and shuttle cars, their construction, operation.

e Explosives: Classification and comparative properties of explosive; Blasting 3
devices; General application and uses; Blasting theory; Safety considerations.

e Safety Aspects in Mines: Accidents: classification, Statics causes, analysis and 3
prevention, Safe condition, Unsafe condition, Mine safety: Objective of safety,
major factors to be considered for safety, safety week, pit safety commuttee,
safety Organization and safety policy.

e Metalliferous Mining in India and World: Historical development; Trend of | 3
mining non-coal deposit in India during the last ten years; Geographical
distribution of important economic non-coal mineral in India.

e Air and Water pollution, Dust in mines, Noise and Vibration: Sources, ill 3
effects, measurement and monitoring, standards; Preventive and mitigating
measures.
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