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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...........ccooee, is an applicant for
................................ in Karnataka is the spouse/son/daughter of No......................Rank...........
NAME oot who died/was permanently disabled while in service

according to the certificate issued by Defense Authority. He died/was permanently disabled

(o] o T
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 e
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FIOFLIT FTOFOT BT T T B0,: 23R 115 ZIQ 2005, HF0s: 19.11.2005

i52)

CERTIFICATE FOR THE PERSONS WITH DISABILITIES

This is to certify that Sri / Smt / Kum ... son/ wife / daughter of Shri
.............................................................................. Age .....................o........ Old, male / female, Registration No
................................. is a case of .............................. He / She is physically disabled/visual disabled/speech & hearing
disabled and has .......................... D O percent) permanent (physical impairment visual impairment speech &

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] P 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, (i) 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 lliness:- means any mental disorder other than mental retardation.
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R POF8 8 TWOB 030 By 8)a0:-
(i) BE8-1:- TR BT~

- —.

0 N oo
TN N2 A=~ e N © = — — = A o2 A=~ ) ) - - 9 AN
N&BOL LRODVMATL 20T, ANOTRIZTRT  WTFT TOGONSD,, YVE,FTNTOT 358,000

T)03ReNT LTI, WMo RTIZ, T,

(i) B&3-2 AOFR,; BESE :

1. Water Supply and Treatment Engineering:
Introduction:
Need for protected water supply. Demand of Water: Types of water demands -domestic demand,
industrial, institutional and commercial, public use, fire demand estimation, factors affecting per capita
demand, Variations in demand of water, Peak factor. Design period and factors governing design period.
Methods of population forecasting and numerical problems
Water Treatment:
Objectives, Unit flow diagrams — significance of each unit: Sources and Characteristics of surface and
subsurface sources and Suitability. Sampling: Objectives, methods and preservation techniques. Drinking
water quality standards as per BIS. Effect of water quality parameters. Intake structures types. Factors to be
considered in selection of site for intake structures. Aeration process, limitations, types and two film theory.
Sedimentation:
Theory, settling tanks, types and design. Coagulation and flocculation, Clarifloculators (circular and
rectangular). theory, types of coagulants, coagulant feeding devices. Jar test apparatus and estimation of
coagulants.
Filtration:
Mechanism, theory of filtration, types of filters: slow sand, rapid sand and pressure filters. Operation,
cleaning. Operational problems in filters. Design of slow and rapid sand filter without under drainage system
Disinfection:
Theory of disinfection. Methods of disinfection with merits and demerits. Chlorination: Break point
chlorination and determination of chlorine demand. Estimation of quantity bleaching powder.
Miscellaneous treatment Process: Softening: Lime soda and Zeolite process. Estimation of Hardness.
Fluoridation and De-fluoridation, Nalagonda Technique. RO and Nano filtration process with merits and
demerits.
Collection and Conveyance of water:
Types of pumps with working principles and numerical Problems. Design of the economical diameter for the
rising main. Pipe appurtenances, Valves, Fire hydrants and different Pipe materials with their advantages and
disadvantages. Factors affecting selection of pipe material.
Distribution system:
Methods: Gravity, Pumping and Combined gravity and pumping system. Types of Distribution system. Service
reservoirs and their capacity determination plant units and distribution system with population forecasting.
Maintenance and repairs, detection of leakages, prevention of waste.
Ground Water:
Introduction: Importance, vertical distribution of subsurface water, occurrence in different types of rocks and
soils, definitions-aquifers, aquifuge, aquitard, aquiclude, confined and Unconfined aquifers. Fundamentals of
Ground Water Flow: Aquifer parameters, specific yield and specific retention, porosity, storage coefficient,
derivation of the expression, Darcy’s law, hydraulic conductivity, coefficient of permeability and intrinsic
permeability, transmissibility, permeability in isotropic, anisotropic layered soils.
Well Hydraulics:
Steady Flow, Radial flow in confined and unconfined aquifers, pumping test Unsteady Flow, General equation,
derivation; thesis method, Cooper and Jacob method, Chow’s method, solution of unsteady flow equations,
leaky aquifers, interference of well, image well theory.
Ground Water Exploration:
Seismic method, electrical resistively method, Geo-physical techniques, electrical logging, radioactive logging,
induction logging, sonic and fluid logging. Ground Water Development: Types of wells, methods of
construction, tube well design, dug wells, pumps for lifting water, working principles, power requirement,
Conjunctive use, necessity, techniques and economics. Ground Water Recharge: Artificial recharge, Rainwater
harvesting for ground water recharge.
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2. Sanitation Engineering:
Introduction:
Need for sanitation, methods of sewage disposal, types of sewerage systems, dry weather flow, wet weather
flow, factors effecting dry and wet weather flow on design of sewerage system, estimation of storm water flow,
time of concentration flow, numerical. Sewer appurtenances: Manholes, catch basins, oil and grease traps. P, Q
and S traps. Material of sewers, shape of sewers, laying and testing of sewers, ventilation of sewers basic
principles of house drainage.
Design of sewers:
Hydraulic formula to determine velocity and discharge. Self-cleansing and non-scouring velocity. Design of
hydraulic elements for circular sewers for full flow and half flow conditions.
Waste water characteristics:
Sampling, significance and techniques, physical, chemical and biological
characteristics, flow diagram for municipal waste water Treatment unit operations and process. Estimation of
BOD. Reaction Kinetics (zero order, 1st order and 2nd order).
Treatment of waste water:
Screens: types, disposal. Grit chamber, oil and grease removal. primary and secondary settling tanks. Disposal
of effluents: Dilution, self-purification phenomenon, oxygen sag curve, zones of purification, sewage farming,
sewage sickness, numerical problems on disposal of effluents. Streeter-Phelps equation.
Biological Treatment Process:
Suspended growth system - conventional activated sludge process and its modifications. Attached growth
system — trickling filter, bio-towers and rotating biological contactors. Principle of stabilization ponds,
oxidation ditch, Sludge digesters(aerobic and anaerobic), Equalization., thickeners and drying beds.
Advanced Wastewater Treatment:
Need and technologies used. Nitrification and Denitrification Processes, Phosphorous removal. Advance
oxidation processes (AOPs), Electro coagulation.
Rural sanitation:
Low-cost treatment process. Sources of Solid waste, Types of solid waste, Physical and Chemical composition of
municipal solid waste. Generation rate, Numerical Problems. Collection: Collection of solid waste- services and
systems, equipment, Transportation: Need of transfer operation, transfer station, transport means and
methods, route optimization. Solid waste management 2000 rules with, 2016 amendments. Processing
techniques: Purpose of processing, Volume reduction by incineration, Process description, Mechanical volume
reduction (compaction), Mechanical size reduction (shredding), component separation (manual and mechanical
methods). Composting Aerobic and anaerobic method - process description, process microbiology, design
consideration, Mechanical composting, Vermi composting, Numerical Problems. Sanitary land filling:
Definition, advantages and disadvantages, site selection, methods, reaction occurring in landfill- Gas and
Leachate movement, Control of gas and leachate movement, Design of sanitary landfill. Numerical Problems.
Sources, collection, treatment and disposal:- Biomedical waste,E-waste, construction and demolition waste.
Incineration -3Ts factor affecting incineration, types of incinerations, Pyrolsis , Energy recovery technique
from solid waste management. Hazardous waste.
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3. Environmental Studies:

Ecosystems (Structure and Function): Forest, Desert, Wetlands, Riverine, Oceanic and Lake. Biodiversity:
Types, Value; Hot-spots; Threats and Conservation of biodiversity, Forest Wealth, and Deforestation.
Advances in Energy Systems (Merits, Demerits, Global Status and Applications): Hydrogen, Solar, OTEC,
Tidal and Wind. Natural Resource Management (Concept and case-studies): Disaster Management,
Sustainable Mining, Cloud Seeding, and Carbon Trading.

Environmental Pollution (Sources, Impacts, Corrective and Preventive measures, Relevant Environmental
Acts, Case-studies): Surface and Ground Water Pollution; Noise pollution; Soil Pollution and Air Pollution.
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Waste Management & Public Health Aspects: Bio-medical Wastes; Solid waste; Hazardous wastes; E-wastes;
Industrial and Municipal Sludge.

Global Environmental Concerns (Concept, policies and case-studies): Ground water depletion/recharging,
Climate Change; Acid Rain; Ozone Depletion; Radon and Fluoride problem in drinking water; Resettlement
and rehabilitation of people, Environmental Toxicology.

Latest Developments in Environmental Pollution Mitigation Tools (Concept and Applications): G.I.S. &
Remote Sensing, Environment Impact Assessment, Environmental Management Systems, 1S014001;
Environmental Stewardship- NGOs. Field work: Visit to an Environmental Engineering Laboratory or Green
Building or Water Treatment Plant or Waste water treatment Plant; ought to be Followed by understanding of
process and its brief documentation.

Conservation of Natural Resources:
Land: Land as a resource, types of lands, conservation of land forms, deforestation, effect of land use
changes. Soil health, ecological and economic importance of soil, impact of soil degradation on
agriculture and food security, need for soil conservation, sustainable land use planning.
Water: Global water resources, Indian water resources, Resource’s system planning. Water use
sectors- domestic, industrial, agriculture. Water deficit and water surplus basins in India, equitable
distribution, Inter-basin water transfers, Interlinking of rivers — Himalayan component, peninsular
component, issues involved. Ground water, its potential in India, conjunctive use, recharge of ground
water. Contamination of ground water, sea water ingress, problems and solutions.
Air: Introduction, composition, sources and classification of air pollutants, National Ambient Air
quality standards (NAAQS), Air quality index, effects of air pollution on human health. Economic
effects of air pollution. Control of air pollution by equipment, smoke and its control. Ozone depletion
—impacts, photochemical changes. classification and characterization of air pollutants. Effects of air pollution
on health, vegetation & materials. Types of inversion, photochemical smog. Meteorology: Temperature lapse
rate & stability, wind velocity & turbulence, plume behaviour, measurement of meteorological variables, wind
rose diagrams, Plume Rise, estimation of effective stack height and mixing depths. Development of air quality
models-Gaussian dispersion model-. Control Techniques: Particulate matter and gaseous pollutants- settling
chambers, cyclone separators, scrubbers, filters & ESP - Site selection for industrial plant location. Air
pollution due to automobiles, standards and control methods. Noise pollution- causes, effects and control, noise
standards. Environmental issues, global episodes. Environmental laws and acts.
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4. Strength of Materials and Construction Management :
Simple Stresses and Strain:
Introduction, Definition and concept and of stress and strain. Hooke’s law,
Stress-Strain diagrams for ferrous and non-ferrous materials, factor of safety, Elongation of tapering bars of
circular and rectangular cross sections, Elongation due to self-weight. Saint Venant’s principle, Compound
bars, Temperature stresses, Compound section subjected to temperature stresses, state of simple shear, Elastic
constants and their relationship.
Compound Stresses:
Introduction, state of stress at a point, General two-dimensional stress system,
Principal stresses and principal planes. Mohr’s circle of stresses. Theory of failures: Max. Shear stress theory
and Max. principal stress theory.
Shear Force and Bending Moment in Beams:
Introduction to types of beams, supports and loadings.
Definition of bending moment and shear force, Sign conventions, relationship between load intensity,
bending moment and shear force. Shear force and bending moment diagrams for statically determinate beams
subjected to points load, uniformly distributed loads, uniformly varying loads, couple and their combinations.
Construction Technology and Management:
Characteristics of management, functions of management, importance and purpose of planning process, types
of plans. Construction Project Formulation:, project organization, management functions, management styles.
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Construction Planning and Scheduling: Introduction, types of project plans, work breakdown structure, Grant
Chart, preparation of network diagram- event and activity based and its critical path critical path method,
PERT method, concept of activity on arrow and activity on node.
Resource Management:
Basic concepts of resource management, class of lab our, Wages & statutory requirement, Labour Production
rate or Productivity, Factors affecting labour output or productivity. classification of construction equipment,
estimation of productivity for: excavator, dozer, compactors, graders and dumpers. Estimation of ownership
cost, operational and maintenance cost of construction equipment. Selection of construction equipment and
basic concept on equipment maintenance. Materials: material management functions, inventory management.
Construction Quality:
Safety and Human Values: Construction quality process, inspection, quality control and quality assurance, cost
of quality, ISO standards. Introduction to concept of Total Quality Management HSE: Introduction to concepts
of HSE as applicable to Construction. Importance of safety in construction, Safety measures to be taken during
Excavation, Explosives, drilling and blasting, hot bituminous works, scaffolds / platforms / ladder, form work
and equipment operation. Storage of materials.
Engineering economics:
Concept on Micro and macro analysis, problem solving and decision making. Interest and time value of money:
concept of simple and compound interest, interest formula for: single payment, equal payment and uniform
gradient series. Nominal and effective interest rates, deferred annuities, capitalized cost. Comparison of
alternatives: Present worth, annual equivalent, capitalized and rate of return methods, Minimum Cost analysis
and break-even analysis.
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5. Basic Surveying :
Definition of surveying:
Objectives and importance of surveying. Classification of surveys. Principles of surveying. Units of
measurements, Surveying measurements and errors, types of errors, precision and accuracy. Classification of
maps, map scale, conventional symbols, topographic maps, map layout, Survey of India Map numbering
systems.
Measurement of Horizontal Distances:
Measuring tape and types. Measurement using tapes, taping on level ground and sloping ground. Errors and
corrections in tape measurements, ranging of lines, direct and indirect methods of ranging, electronic distance
measurement, basic principle. Booking of tape survey work, Field book, entries, Conventional symbols,
Obstacles in tape survey.
Measurement of Directions and Angles:
Compass survey: Basic definitions; meridians, bearings, magnetic and True bearings. Prismatic and surveyor’s
compasses, temporary adjustments, declination. Quadrantal bearings, whole circle bearings, local attraction
and related problems Traversing: Traverse Survey and Computations: Latitudes and departures, rectangular
coordinates, Traverse adjustments, Bowditch rule and transit rule, Numerical Problems.
Leveling: Basic terms and definitions, Methods of leveling, Dumpy level, auto level, digital and laser
levels. Curvature and refraction corrections. Booking and reduction of levels. Differential leveling,
profile leveling, fly leveling, check leveling, reciprocal leveling.
Areas and Volumes: Measurement of area by dividing the area into geometrical figures, area from offsets, mid
ordinate rule, trapezoidal and Simpson’s one third rule, area from co-ordinates, introduction to planimeter,
digital planimeter. Measurement of volumes- trapezoidal and prismoidal formula.
Contouring:
Contours, Methods of contouring, Interpolation of contours, contour gradient, characteristics of contours and
uses. Aerial Photogrammetry
Aerial Photography:
Uses, Aerial photographs, Definitions, Scale of vertical and tilted photograph Ground Co-ordinates (simple
problems), Relief Displacements (Derivation), Ground control, Procedure of aerial survey, overlaps and
mosaics, Stereoscopes, Derivation Parallax.
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Modern Surveying Instruments:
Introduction, Electromagnetic spectrum, Electromagnetic distance measurement, Total station, Lidar
scanners for topographical survey. Remote Sensing: Introduction, Principles of energy interaction in
atmosphere and earth surface features, Image interpretation techniques, visual interpretation. Digital image
processing, Global Positioning system.
Geographical Information System:
Definition of GIS, Key Components of GIS, Functions of GIS, Spatial data, spatial information system
Geospatial analysis, Integration of Remote sensing and GIS and Applications in Civil Engineering.
Remote Sensing: Basic concept of Remote sensing, Data and Information, Remote sensing data collection,
Remote sensing advantages & Limitations, Remote Sensing process. Electromagnetic Spectrum, Energy
interactions with atmosphere and with earth surface features (soil, water, and vegetation). Data Models: Vector
data model: Representation of simple features — Topology and its importance; Integrated Applications of
Remote sensing and GIS: Applications in land use land cover analysis, change detection, water resources,
urban planning, environmental planning, Natural resource management and Traffic management. Location
Based Services and its applications.
*k%

6. Environmental Management:
Environmental Protection and Management:
Environmental Management Standards: Unique Characteristics of Environmental Problems - Systems
approach to Corporate environmental management - Classification of Environmental Impact Reduction
Efforts -Business Charter for Sustainable Production and Consumption — Tools, Business strategy drivers and
Barriers - Evolution of Environmental Stewardship. Environmental Management Principles - National policies
on environment, abatement of pollution and conservation of resources - Charter on Corporate responsibility
for Environmental protection. Environmental Management Objectives: Environmental quality objectives —
Rationale of Environmental standards: Concentration and Mass standards, Effluent and stream standards,
Emission and ambient standards, Minimum national standards, environmental performance evaluation:
Indicators, benchmarking. Pollution control Vs Pollution Prevention - Opportunities and Barriers — Cleaner
production and Clean technology, closing the loops, zero discharge technologies. Morals, values and ethics,
integrity, trustworthiness, work ethics, need of engineering ethics, Professional Duties, Professional and
Individual Rights, Confidential and Proprietary Information, Conflict of Interest Confidentiality, Gifts and
Bribes, Price Fixing, Whistle Blowing.

Environmental Management System:

EMAS, ISO 14000 - EMS as per ISO 14001- benefits and barriers of EMS — Concept of continual improvement
and pollution prevention - environmental policy — initial environmental review — environmental aspect and
impact analysis — legal and other requirements- objectives and targets — environmental management programs
— structure and responsibility — training awareness and competence- communication — documentation and
document control — operational control — monitoring and measurement — management review.

Environmental Audit:

Environmental management system audits as per ISO 19011- — Reoles and qualifications of auditors -
Environmental performance indicators and their evaluation — Non-conformance — Corrective and preventive
actions -compliance audits — waste audits and waste minimization planning — Environmental statement (form
V) - Due diligence audit.

Applications:

Applications of EMS, Waste Audits and Pollution Prevention Control: Textile, Sugar, Pulp & Paper,
Electroplating,, Tanning industry. Hazardous Wastes - Classification, characteristics Treatment and Disposal
Methods, Transboundary movement, disposal.
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