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Joint Secretary

D.C. No.F.14-5/2008 (CPP- II} " ’ August, 2008
Dear Sir/ Madam, i

The Government of India (Ministry of Water Resources, Central
Ground Water Authorily) has been taking several initiatives aimed at ensuring
long term sustainability of ground waler resources in the ccuntry.  The
success of these initiatives depends on the active participation of all stake
holder including the Whiversities. in fact, the Universities and other inslitutions
of higher education heve a greater role and responsibility for dissemination of
information on Ground Water Recharge and Rainwater harvesting. The
Central Graund Water Board (CGWB) has launched a special campaign
targeted at Educational Institutions. Technical Guidance for the purpose shall
be rendered by the Regional offices of the CGWAB. in this connection, a copy
of the letter No.1-3/M Secy /Media Plan/CGWA/2008 dated 20" June, 2008 &
Letter No. TS/Chmn/CGWB/2007-327 dated 28" January. 2008 received from
the Central Ground Water Authority / Board is enclosed|(Annexure-1)|

The UGC has zlso earlier circulated to all Universities, a Model Course
(Certificate, Dipioma and Advanced Diploma) in Watershed Technology /
Management vide UG'Z office letter No.1-1/2004 (COP) dated 15" December,

2004 {copy attached)[Annexure-1l]

I request for pra-active role of your University in this National Mission
which will go a long way in ensuring the sustainability of Ground water
resources in the country. The University may directly get in touch with the
Central Ground Water Board with regard to other detaiis.

With regards,

\/’(\(JL U/\%C‘,O_J,O\/\ (A.K. Dogra)
A Yo



LY -
Shri B M. Jha, Chairman, Central Ground Water Board, Minisiry of Water
Resources, Bhujal Bhawan, NH-IV Faridabad-121001 (Haryana)

Shri R.C. Sharma, Scientist D, Government of India, Ministry of Water
Resources, Central Ground Water Authority, A2-W3, Curzon Road Barracks,
K.G. Marg, New Delhi-110001 with reference to him letter No.1-
3/M.Secy/Media Pian/CGWA/Z008 dated 20.06.2008.

US to Chairman, UGC, New Dethi {A status Note/Model Course on
Watershed Technoioyy is attached)

Publication Officer, UGC, New Dethi (for posting on UGC website)

Ggard file % HWC?

(VK. Jaiswal)
Under Secrelary
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- No. 1-3/ M.Secy/Media Plan/ CGWA/20
Q % | Government of India
Ministry of Water Resources Aursan T
Central Ground Water Authority ———
A2-W3, Curzon Road Barracks
K G Marg, New Dethi — 1

Date: 20/06/2008
To,
Prof. Sukhdeo Thorat
Chairman,
University Grant Commission _ 7 0 JUN 2008
.- Bahadur Shah Zafar Marg, o o
 New Delhi

Sub: Dissemination of information on Ground Water Recharge and
- Rain Water Harvesting - reg '

Sir, , A .

Please refer to this office DO letter No. 327/ TS/ Chmn/ 2007 dated

128.01.08 of Chairman, Central Ground Water Authority on the above-cited

subject requesting issuance of necessary directives to alt concerned for ensuring

: dissemination of information on ground water recharge and rain water

T harvesting through various activities in all the educational institutions under the
! gommission under your able guidance.

" Q\L\o The Chairman's office has not received any communication so far. I shall
L "‘é-“b be highly obliged if you kindly communicate a suitable date and time for
- Jdiscussing the broader issues and modalities for achieving the basic objective of
‘}f“*{/\'t is endeavor which will give a major boost to ground water recharge
S ﬁ“{( jaugmentation and sustainability of ground water resources in the country.

z. o The "Advisory Council on Artificial Recharge to Ground Water” would be
& 3 ‘meeting again in the month of September'08 under the Chairmanship of Hon'ble
s Union_Minister of Warpmma_om@c@mm

“the Council and the subject under discussion is one of the recommendations,
J—

e

This issues with the approval of Member Secretary, CGWA.

Yours faithfully,
Ru““%fﬂ&
" (R.C.SHARMA)
Scientist 'D’

Copy for Information-o, - o
1. Chairman, CGWB, CHQ, Faridabad? *
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‘ r : Ministry ot Water Resources
W R Bhujal Bhawan
LN ,_\)_r NH-1V, Faridabad - 1(.’1001
- No /TS/Chmn/CGWB/2007 — 3 Q;L Date

o P Dew Ped Trovet, 2 8 JAN 008

As you must be aware, Ministry of Water Resources, Gowvt. of India has been taking
several initiatives aimed at ensuring long-term sustainability of ground water resources in
the country. The constitution of “Artificial Recharge to Ground Water Advisory Council”,
by the Ministry of Water Resources under the Chairmanship of Hon’ble Minister of Water
Resources has been a major step in this direction. As per the recommendations of the
council, the 1st National Ground Water Congress was successfully organised by CGWB
during September 2007 to provide a common platform for exchange of idea, information
and concerns among policy makers, planners, scientists and stakeholders.

The 2nd meeting of the Artificial Recharge to Ground Water Advisory Council
constituted by Ministry of Water Resources held on 12.09.2007 has recommended that a
special campaign be launched for dissemination of information on ground water recharge
and rainwater harvesting in educational institutions. tn this regard | request you to take
necessary initiative in the matter by issuing necessary directives to ensure dissemination of
information on ground water recharge and rain water harvesting through various activities
in all the educational institutions under the University Grants Commission in the country.
Necessary technical guidance for the purpose shall be rendered by the Regional offices of
CGWB, the list of which is enclosed for kind perusal. 1 request you to kindly accord top
priority to this endeavour, which will give a major boost to ground water recharge
augmentation and for the sustainability of ground water resources.

, - Wik T/\S o - Youts sincerely,
Y e
s N
N TERINU
ZQ‘ \- [
o : — ) {B. M. jha) -
Prof. Sukhadeo Thorat ‘ (_CPF Wi ’
Chairrnan, V S ,r L
University Grants Commlssmn A . TP R &*’"‘jj;_.»«»“ -
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¢ rntinl # noond Water Board
Hotthein legion

Hingal Bhawar

Sector B, Svepur Road
Yajnakan Kam Bank Cuau

The Regional Director
{‘emtral Ground Water Board
Nonth Western Region

1B, Bhuis! Bhawan

Sector 77-A, Madhya Marg
Chaudigarh-160026.

Laucknow-226021 (U.P) 1

1 - o

— e s e

The Regional Director

| Central Ground Water Board

North Eastern Region
Tarun agar, Bye Lane-1
Near Rajiv Bhawan
Guwahati-781005 (Assam)

4-—-—1‘——-.

7 ﬁ‘? {

The Regional Director
Central Ground Wdter Board
Southern Region

3-6-291, Sadhana ﬁuiiding
Ist Floor, Hyderguda
Hyderabad-500029(A.F)

The Regional Direcior
Central Ground Water Board
Eastern Region

Block- C.P6, Sector-V,

Salt Lake City,
Kolotta-700091 (W.B)

——— ————e

The Regional Director
Central Ground Water Board
South Eastern Region
Bhujal Bhawan

Khandagiri Chhak

i

[ The Regional Director

\ Centra! Ground Water Board
| Western Kepton

‘l 6- A, Jhalna Doongrt

;i Jaipur-302004 (Raj.)

|

AL(Guj arat

The Regional Director
Central Ground Water Board
West Central Region
Swaminarayan College Bldg
Shah Alam Tol Naka .
Ahmedabad-380 022

| The Regyomal Director”

\ Central (ound Water Board
\ Central Kegion

| NS Building, Civil Lines

| Nagpur-440001
‘\__mahawsmmim_ﬁ_ﬂ_ﬁ

-

Tg The Regwomal Director
Central Ciound Water Board
| North West Himalayan

| Ruby Shoppng Complex.
Sanjay Nagar

U The teomal Director

L Ceptis Goeund Water Board
| Mot eanral Chbatisgart
C Reyp: oo Reena Appil

gy L Dihania WG

Do el Plakas
Fom i i, -
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The Regional Director -
Ceutra! Ground Water Board
Kerala Region

K edaram, Kesavadasapuram
Triyendrum-695004
erala

The Regicnal Director
Central Ground Water Board
Middle East Region

Dak Bunglow Chowk

The Regional Director
Central Ground Water

\ PoardSouth Western Region

| 21° Crass, 11" Maiw

‘ Biock 4, Jayuanagar

I\ Bangalore-

L 560011 (Karnaiak)

e

Bhopal-162011(M&) .

Lok Nayak Bhawan, 68" Floor

e

Bhubaneswar Orissa-751030 \

The Regional Director l
Central Ground Water Board \
North Central Region

Block-1, 4" Floor,

Paryawas Bhawan ;
Arera Hills, \

Central Ground Water Board!
South Eastemn Coastal Region
E-1, G-Block, Rajaji Bhavarn,
Besaqt Nagar, Chennai-

600090

The Regional Director \

The Regional Director
Central Ground Water B ¢
Northern Himalayan Region
Barol- Jhikli,

Post - Dari

Dharmshala 176057 -

The Regional Director
Ceniral Ground Water Roar i
{jrraranchal Region
1 7-Ankitpuran
ii {Generat Mahadey Sl Pl
]: Dehradun 24300
!
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- ' ‘ UNIVERSITY GRANTS COMMISSION

Northern Regional College Bureau &
Career Oriented Programme

35, Feroze Shah Road, New Delhi-110 001

November2004

' _ ;72%:‘

F N2 1-1/2004 (COP)

Tihe Registrar
AU DA ULS
C Gsp otbaikart),

¥ £ o~

i) L:f,:- fg&i

Subject:-Syifabi for the courses {Certificate, Diploma and Advanced Diploma in
Watershed Technology/Management.

Si/Madam

The UGC has decided to introduce Watershed Technology/Management
as one of the Courses under its scheme of Career Oriented Programme. ! am
lenclosing herewith| a copy of the Syllabi for the ‘Courses (Certificate, Diploma
and Advanced Diploma in Watershed Technology and Management) as framed
by the UGC for your information and necessary action.:

It is requested that you may kindly inform all your affiliated
colleges/institutions about the introduction of this course under the UGC Scheme
of Career Oriented  Programme by enclosing a copy of the syliabi to these
cofleges. ltis therefore, requested that the colleges may be asked to submit their
proposals for introduction of this course under Career Oriented. Programme.

Yours faithfully,

(C.S.Meenz) .
Joint Secretary

Encl:-As abave >(///’ .
S e fl



Certificate Course i Watershod Techne

Icarth Systenn

oo FEarth as a member of solar family. Al

about the age and interior of the carth.

Weather and Chimate:

Latitudes and longitudes. - Weather and climate, atmospheric gencral circulation.  Air

Weather elements.  Monsoon circulation, types of rainfall

mass as weather fronts.
Recording

distribution. Monsoon through monsoon depresstons and tropical cyclones.
of rainfall, rain gauge, methods of determining mean areal depth of ramfall.

[ntroduciory Geology:

Geological Time Scale. A brief history of the carth through geotogical time.  Rocks as
agrecgates of minerals, types of rocks. Main geological formations of.[ndia as water

hearing strata.

Weathering and erosion. Soil formation. soil profile and classification of soils.

Rocks as layers (beds), thetr attitude (dip and strike). Use of clinometer -compass and
Brunton compass. Simple geological structures: Folds, faults and unconformifies.
Maps: Topographical maps, scale and its representation. Map reading. lobal
Positioning System (GPS) and 1ts use.

Geological agents, their erosional and depositional actyities. Brief introduction to types
of landforms. Study of toposheets: Land forms drainage patterns and watershed.

Water Resources:  Hydrological cycle.  Assessment of surface and proundwater

resources. National water resources.  Economics of water use, legal control of water use.
Need for sustainable water management.  NGOs and their role in water inanagement

practices.

Ground Water:

- Occurrence. Vertical distribution of ground water.  Aquifers, confined and unconfined.
Movement of -

Introduciory ideas about the following: .

Water table  variations. Perched water table. - Porosity and permeability.
ground watcr, Darcy’s Law. - Types of wells.
Walter logging, Conjunctive usc of water, . Causes far deplation -of water table.

SWater
Canalydis kitandits use.  Elementory idea cho7ut prounidwaler exploration. ‘
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Contotadion.

Coathicopoe, rinciples and ehjeetives
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Ctowatcehad vdiology.
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e
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sine Padnowater harvesting ool water harvesting, artificial recnarye,

oty of il by S heisses pelygons and by Isoheytal metheds
cosfoeical Hmer VisitCio poologpioal nws um,
pranon fensous, petuncphic and sedimentary rock types. Textwe of
pocks, ;
Ceoalands
oy of river deposits, tesraces, gullics, soil crosion and other features.
SEnps Ovientation of maps, ssap reading, locating of position on the map,
ise of Chnometer compass o Brunton compass for location en the nvap.
ol dip aod strike of sirata and 1y plotting onthe map.
ale MG their aolivities.
v oanalysis kit for delenmining phl, temperature, conductivity, dissolved
S water smuple.
st detoroiming, quadily or walter.

{drainape pattern and delincation of watcrshed.. .
| :
dudting site aod widiced rechian e staciunest s descrption, .
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Diploma Coursc in Watershed Technology/Managenicat
Surface Hvdroloey:-
Hydrological vycle. Infiltiaian factors, Ditanion corve sl ndices. Runoths st
ftow, Methods of estinwitica ol ruti-ull
e Mydeology-of-droughts, defi nition.and lypes, combating of dr oughts.
\/ Causes of {loods.
Flood controls: Flood contiol dams, detention basins, levees, diversion channels, flood
channe! improvement schemes. |
Geomorphology: _
Geomorphic processes, endogenic and exogenic. Classification of valleys — drainage
patterns and their significance. - Morphometric and hypsometric analysis of drainage
V" hasin. Watershed delincation.
. Ground Water Hydrolopy:
Dracy’s Law and its validity Aquifer, Lypes. Steady and unsteady radial flow ol ground
water. Analysis of pump test data. Aquifer performance test and step Draw-Down Test
\/ for determination for aquifer parameters and well-loss (Theis & jacob’s method).
Ground Water Estimation Conjunctive use of surfacc and groundwater. Inland salinity
problem and saline fresh interface National Water Policy.
Ground Water Exploration:
Introduction to geohydrological and peophysical methods of ‘groundwater exploration.
Techniques for resistivity method of exploration. :
Wells types and their construction in soils and haid rock arcas. Methods of drilling
tubewells : Cable tool, hydraulic rotary, reversc rotary and DTH (Down The Hole)
Centrifugal and borehole type pumps. Development & rehabilitation of tube-wells:
Irrigation Management: :
General irrig’atio'n development 1n India, historical review, modern trends. Crop
 requirements and irrigation scheduling. Major Indian crops, times of sowing and .
% harvesting. Crop selection, depth and frequency application of water irrigation schedules.
Water usc of cfficiency, cropping patterns. Water conveyance and application methods:
Lined and unlined canals, control and diversion structures in field channels and drains,
their design. Underground pipe system.
Drip- and' sprinkler - irrigation systems. Drainage: causes. of water logging, design of
ds. Reclamation and management. ... .

surface and sub-surface drains, saline and alkaline lan

of salt affected lands.:
Soil and Water conservation:
Characterization and identification of walershed. _

" Geotechnical investipation and desien ol arrilcial rc,cl\mrgc structures: :
Indueed Recharge s!m‘clui'cs, Pt/ Trenches and combination ol structures. Sufety avalvsiy

Soit and Water conservation practices
Jnjection Wells.

of recharce structures
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sy Definition, addition of probability theorem, multiplication law ol proba
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wilth ab feasl wis ocal Mon-Covernmental Orpenizations atrongly ol thoiw

Fhonpoing projeets.

o Water Quality Monitoriog

health hazards. Prevenlallve Dicusures.

L fechnologies of contamimated” Waler witl-spectal reference to -fluordea -

Clop ident Beation of various geomorphic {eatires including drainage patterns.
ol draiage basins,
ol stream velocity and run-off {ficld)
ot T & Susing Theis Curve Type Method, Jacob’s Method
£ ¥l

Ccoanen of streaot velocily.

[ soil and water conservation struclines aieh as Culiy

Contours Trenching, Check Dams including cosl cstimation aad desien
& Pield Visi). Soil sampling procedures, visit to chemical soil testing

oy Interaction with local NGOs engaged in Watershed Programme.

drop and construction o

Advanced Diploma in Watershed Technotogy/Management

~oed Dlanagenent:
.+ ped epgincering technologles (o harne
. methods including ASR (Aquifer Slorage Recovery) Management of artificial

-

ss surface and sub-surface water. Artificial

b aquifer
o af planning watershed projects, puidelines for project pie
e, codification. Maero and micro-level delincation, drainage basing.
rmdation on watershed © Analysis of project elements, need assistance. s0€io-
CoL U NCY
[ ‘ TCSGUICes lTlll[)ﬂBClllCll‘. W
‘mplemengation and management. Watcrshed impact analysis.

paraten. Watershed

ith multiple use concept. Project CCONRONES

culysis/hodeling/Manapenicy t:
o of dota, classilication of data, measuies of central, me
andard deviation), skewness, kurtosis.

asures of dispersion
suarlile deviation, mean deviation, s

ity

“nnnter programming. Data base management systems. .



ELN
Ihotogrammetary & Remote Scosing: - ¢
Delinttion and terminology. Geomelry and types of acrial photographs.

seale. Rehiel displacement. Photographic mosaies.

Photogwaphsc

Vlectromagncetic spectrum, Lnerpy sowrce and il characteristics. Remolesensing piat

forms and sensors. Earth resources sateliites: Land sat, SPOT, IRS Series. Visual image

interpretation, key clements; topography, drainage patterns & texture, erosion, image
tone, vegelation and land use.

GIS:
Fundamentals of GIS. Components ol GIS. GIS technology & application. Raster and

vector data. Data input and cditing. Data query and analysis. Spatial data modcling,
atlribute data management. Analytical modcling in GIS.

NGOs and their function:

NGOs: Role of voluntary agencies. Sociology and community participation.

Formation & registration of NGO/Public . Trust. Rules & regulations. Liaison with
Government Department & Donor Agencies. Formation of village watershed and water-
user groups. Functioning of Zila Parishad, Tehsil (BDO) & Gramsabha. Role of women
in watershed management. Watershed informatics, data bases and regulations.

Practicals:

Use of stercoscopes for study of aerial photographs.

Preparation of land use, land cover maps.

Usc of software in Water Manapement.

Digitization of various thematic maps.

Integration and application of GIS.

Close interaction with NGO : Contact programme, field work and studies on lype
walershed.

Books:-

Texts: ‘ :

Apello, C.AJ. and Postma, D.1993.  Geochemistry, Groundwaler and pollution John
Wilcy

Billings, M.P.1977. Structural Geology. Prentice Hall oflnchd

Mukherjee, P.K. A Textbook of Geology .

Thornbury, W.D. Principles of Geomorphology

" Todd, D.K.1980. Ground Hydrology. John Wiley, N.Y.

Krishnan, M.S. Geology of India and Berma
Tideman, E.M.Watershed Management gu1delmcs for Indmn conditions. Omcga

Scieatific Publications, New Dethi.

Duff.D.1993. Holmes Principles of Pliysical Gcoto

Maitra, M. K. Watershed management project plannnw uwciopmuu and amplt,m(,n{dh(m,

Om% 1 Scicatific Pu )llLdllOJb, New Delin.
Dutf; D.1993 Homles® Principles of Physical Geology. Chmnpau & Hu’l_l. Fondon



WA ] Water and Waste Water Technolopy

i
Nt C N LoandSchoch, BM1998. Pinvicornaental Scienees
System caittions Joney and Barlet
Tons, Gt sohroider A Woter Quithity
s et UR Cherient o peotogical Aethods Lo Wi Polution
L d Kirkpatrick, C 2000, Sustaingble Development and Inteprated Approach
Edward Elgar
b < and Brides J.S 1993 Waler supply and Sanitary Engineering
Dhanpat Ba and Sons.
L butta, ARLTUES industrial Waste Water Treatment. Oxfond and 1Y

s LOUXSE?

i
J

1921 Geomorpholopy. Allen and Linwin

R HMO 183 Gronad water. Wiley Estern
oot [ML1930. Hydmtogy. Prentice f{eif, indi

Ph S WD, Principles of Geomorphology

oo 01980, Groundwater Hydrotogy,John Wiley N.Y.
M SR 2001 Watershed Mﬁ;l’dgt[ﬂc—ﬂl.@m(:gfl Scientific publicaiims, New Delhl
L EM2001 Waltershed Management. Guidelines for Indian conditions 4000p

o entific pollutions, New Delfh

G oot Dewist. Geohydrology

Lot 12355 Methods for Storm Water Management.Lewls

o BRT9S7 . Groundwater Assessment, Development and Managenient

Lo KU1 1989, Hydrogeology. Tata McGraw Hall

L M2001. Stor Water Collection and Desiging

M. < and Patanpay, N.S. Principles and Applications of Ground Water Geophysics
11978, Groundwater and Tube Wells. Oxford and 1BH

Ay ced Diploma Course:-

Sty M200T Textbook of Remote Sensing and GIS. BS Publicanons, tyderabad

5. Geographic fnformation Systems.
(11999 Getling Started with Geonraphic Information System. Prentice Hall
oo woatistical Methods in Hydrology

frovn nd, LSarah C.and_Cawcr,S. 1998. An lntrodubtion to Geographical [nformation

System. Persons ducations Ltd.. Singapore
Assessment, Development and Managenient

and Irmage Tnterpretation

anad Watershed

Management

soaranth, K R.1987 . Groundwater

M oand Kiefer, R.W. remote Sensing

i Paylor and Franets () 2003 GIS tor Water Resources

1o 00 AWVirershed Manmpennd (hngepa Sejentific publicaticns, Neww Drelin,

I
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Ficdewan, 1982001, Watershed Management. Cuidelines tor Indsan

sl polbitions, Mew Dietht

DL L
Marthe, 1 VOS P09 Water Managerient Dy inedi Watey Dastern
Reddy, P Stochastic Hydioiopy

Sahu, 13K 2002 stabstcal Methods in Garthe sciences, Oxford

Lelvenees:
Anvderson, 101976 Times henes Fanalysis.
A Ruddy, M2000, Geomtformaties for Pnvirginine

Butterwaoith, London
ntal Appiication BS Pubbications.
Hyderabad

DeMeres, AN 1997, Fandamentals »0GES. Wikey
Grevanl 118 Elomentary fnginecring, Methmatios
Carth L andd Silherschalz Datiabase Systemn Coteepis, Tatn McGras il
C1990. Geopraphi sl information System, Prentice Hall

Stei ) and By
FoSpetial kntonmaton Systen Academie

Lauving, 1R.& Thonpson J997. Fundaniental o
Press

Ragora, R.lutegrated Watershed Managemenl. Rawat Publ.

Rao, §.5.1990 Optimization Preatic Hall, India

Sahu, 132002, Time Scries Model ing in Earth Seiences. Oxtord.
Sceber, (1993, Satellite Geodesy, VWalter deGrvier, Berlin

wWoaltan, WO 1970 Gronsdwater e ourees Evaluation. MeGraw Pl
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