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Introduction
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frgnifer pRERE OTETRICTIT 243 el W L

v
.4 e S 4 £
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agticulture s begame increasingly responsive to market forces and increasingly integrated in
e network ni‘nul‘l‘;?‘,m:ll mterdependencies.
Objectives of the glmly

1) Tostudy the Apro-based industrics.

1) o study the Agro-based industries in India.

Datia and Methodology

For the present study apro-based industries in India has been considered as a basic units
torimvestipation, The present research is based on secondary sources i.e. Central Statistics Office
(Fconomic Survey 2014-15), India, Famine Enquiry Commission, 1994, Annual Survey
Industiies Report 2013-14, articles and books are used in this rescarch paper.

Definition of Agro-Based Industrices

"Apro-based industry’ is an omnibus expression. It could cover a varicty of industrial, S (
manufactunng and processing activities based on agricultural raw materials as also acliyitics and
services that to as inputs to agriculture. Some of the definitions are as below.

“Agro-based industries are those industries which have either direct or indirect links with
apnculture.”” (SN, Bhattacharya, Rural Industralization in India, BR Publishing Corporation,
Delhi, 1980, P.192))

“Agro-based industries are those, which are involved 1n supplying the farm  with
apncultural inputs besides handling the products of the farm.” (India, Famine Enquiry
Commuission, 1944)

“An agro-industry is an enterprise that processes raw materials, including ground and tree

crops as well as livestock. The degree of processing can very tremendously, ranging from the

3

cleaning and prading of apples to the milling of rice, to the cooking, mixing and 'chcn.licul
alteration that create a texturized vegétable food... agro industries can be roughly categorized” Oy
according to the degree the raw maternial is transformed. In general, capital mvestment, 3
technological complexity, and managcrial requirements increase in proportion with the degree of
(ransformation.” (James E. Ausin, Agro-industrial Project Analysis, John Hopkings University
PPress, London, 1981, 17.3.) y

_ . e 3 ~caill 3 stry refers to the subset of
A common and traditional definition of agro-based industry refers to - the

. termediate products dernived  (rom  the
manufacturing that processes raw materials and intermediate products  derived from

100776
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, thus means transforming products ongaating {rom apriculiune, foreatty nod [iaheries { ‘ J
Tmportance of Apro-Based Industries -
l. 2 Establishment of Agro based industiies ata Particnlar place s Papedd on the gvmihability
1 of raw matenal
Establishment of agro-industies w pural areas helps o the tplifnent ol tueal ceononty
- Agro-industies provide cruploynient oppotiumies (o tanal populition
_ Setting up of agro-based ndustrics i naal s will penerate incane thetelry
improving the cconomic conditions ot the people, which it cree Hie potentitd fos
demand based imdustiies. i
- Establishment ol Ay o-based industiies in punal aveas will help i 't'
i i
3 ™~ Dispersal of industries, reduemy, explotation ol producets by naddieman, Aty i w
better price to producers, Lringng More areas undet \!tllm‘nl croprs, redueing wastape ol
penishable apricultural commodities, increasing, We dneomies o fanmers, developent ol
backward arcas, preventing, in the wigration ot people from (vl areas 1o b areis
Agro-Based Industrics
Agricultural productsare shaped by technolopies ob prowing. complexity, and the
incorporate the results of major cesearcl and development elfotts aswell s mmereasingly '
sophisticated individual and collective preferences reparding, nutiton, health and the !
environment. While one can still distinguish the phase ol production ol raw putertals o the
processing and transformation  phase, often this distinction s blutred by the complexity ol
£ technology and the extent, of vettical ntegration. The imdustiialization ol apneulituee and
c:) rdcvc\upmcnl ol agro proccssing industries is thus o joimt process which s penerating, an entirely
new type of industal sector. ' : .
b 1) Agro-produce Processing Units
They mercly process the raw material so thal i ean be preserves and tansported at
} cheaper cost. No new product i< manutactures. L Rice Mills, Dal Mills ete.
2) Agro-Produce Manufacturing Units
Manufacture entitely new  products. Pinishing, poods will entiely ditferent trome s
onginal raw matenal Ex : Sugar tactones, Bakery, Solvent extraction wiits, Textite mllyete
)
)) ! ENGLISHPART - L Peer Reviewed Refereed and UG Listed Jonrnal Noo 400770 ‘12
) " \ !
) (- ' |
) 2\ PRINCIPAL
) ‘ anand Mahavid
) ,



YOLUMIL s vagy, resin VIAHUAIY  MARCH - 2010

AANTA - 1858 2277 Y1 AMPACT FACTOR = 5.5 (waww sjifactor enm)

DAt Tt Minntacturing Unjrs

huln- ol ity whicl, produce poods cither for mechanization of agricult

'

""“"‘“'!' productivity come unde this type Fx © Agpriculiure imnplenents, serd
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CIVICINg: pump sets, diesel engines, traclors and a| type of farm equipment,

Apro-Based Industricy iy India
Apro imdustry ig an enterprise thay processes raw materialy,

Cops as well s livestoek. The depree of processing: can very treme

ndously, rang

cleaning i rrading of apples 1o the milling of rce, 1o the conking, m:’rin,”

alternation (hay create a texturized vegetable food g industrics can he roughly categorized
aweording: to (e depree (e raw material e transformed. [n preneral,

lechnologpical complexity and management requircimnen s increase in proportion with the

.)lxn:mslin'm:uinn.

Table | ; Agro-Based Industries in India

Sr. l)"'-‘""il"i“" h}(luslricf; Prudhétivé dap:tal* v [ “.Vr-;ri-;’é}sr
I | Food 4l)l(a(l||cr.‘; 7 35346 21979802 ? 1232679
2 [ Textiles B T s Seven
3 | Rubber and plastic products 13147 10079179 466790
4| Tobacco produets 3294 1310785 "_HW:-' - 7253,9(
5 |Beverages T 2103 3881305 M_TIW ]
6 [ Paper and paperproducts E“x“i?)“'" . 5”’4’1‘530’3_‘*’"k“f. 193026 |
== N -— ) — = ]
& Cotton, ymmnb, cleaning and hanlmg, 3301 1474036 | 73056
seed processing for propagation f {
8 ‘Wood and p prod ucts of wood and cork, | 4269 891952 | 60034 {’
except furniture 5
et T sw’fswi 69893600 | 3840440
s d'plldl measured as Rs.in Lakh T T
Source @ Annual Survey Industries-2013-14
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SIS

- Fable Noo) shows that, as per the annual survey of industrics 2013-14, there arc
e based mdusties with 1840440 workers and its productive capacity amountc
e GUROIGOO Lakhs,

Apro-based industuies can provide increasing, cmployment opportunitics 10 the kindles

C o poor s and el peoples. Apro-based industries will help to diversification of rural cconomy

will help to teduee extreme dependence only on agriculture which makes for in stability of rural

ceonomy. Apro-based industiies would help to solve the unemployment and under employment
especially amounyg landless apricultural labour and tribal population.

Table 2: Agro-based Manufacturing Industries l‘roducnon Growth Rate in India

\ \m\\\\hv (‘mup S —.”’;(—)()ﬁ‘) 10

‘l L Foad pmduu\ and hwu.\gu
PN 2 ‘\h Tabaceo pmdml\ -
3 Vextiles

A Wood and pmduus of wood |°160.1 144.6
and  crops, exceept {furiture,
manufactures of articles of
st;}wl v 1
S \“\\;Lr.md paper products 121.1 . . . 138.6 |
¢ | Rubber and plastic products ,\ 167.4 185.0 181.1 i
| Total | 8115 8560 [890.3 [892.3 890.5

* Basc 2004-05=100
Source : Central Statistics Office (Economic Survey 2014-1 S)
Table No. 2 reveals that agro-based manufacturing industries production growth rate in
g the year 2009-10 was 811.5 and 1t has been increased t0-390. 5 in the year 2013-14. Agro-based '
ﬂ) ( mdustries has bgcn consistently growmg in India during the year 2009-10 to 2013-14.

Agpro-based industries by providing employment and income to rural masses would help

10 reduce extreme inequalities of income that persist today in Indian economy because indusiries

have got concentrated in urban areas. Agro-based industries would thus be a stop in the direction

ol reducing extreme inequalities of income and wealth both in rural and direction of establishing

socialist pattern of society. It ensure to rural people for employment

and steady income. Agro

based industry is the most important factor of poverty alleviation and developed the s0cCi0-

cconomic rural people.
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,' :" AR JUERIITR 506 (Piay ) |
Rl Eintiny [ Vil 1 Chiantity | Valie [ %, ‘,
[ ! PR WONOV 620 | 2038 ) 23K 62 | 217252 23.01 ,’
| ‘ Rl (haopi g W) RN [ v b |17 oM 2406 | 1391 40 ;“ 1441 :
] e L0 g [ aur 29 | 1472 7) [ 15,60 |
Co ehew AR T KU Fos | 4008 152.5% | 479 ,"
Y] NS0 TR/ At | asan (61181 1648 f
v ([ Uoteals WS THeo 0 Laas [aasan 16233 [ 174 |
0] Whaw PROS s Laog Lo [izs [ros |
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- [ b Vegetahl ex G100 | 1629 FO0 [ 02503 biH 05 [ 401 f
O enndig LU TR VRO 21807 | 294 f
U] T L K U R VRS RV DTV PR UR p
P2 Bveaed itk & SUNITS L0 1034 | 349 o
SR RLRURRYUTE LLUCT EYTST WA RTINS Brver [ 259 ;
PE D Caal opacations WSV 10001 (280 [ 1wsas | 29547 ; 116 |
YRR vepetables IV T W 145:42 | 154 !
16y TN 22214 190 K6 102 | 13044 122,51 | 1.29 ‘
‘ 1 ¢ ' B Ol Nl 21054 18501 () 0} 11680 “46.13 ;’0_9; ,;
R NI Pdued HOKe 1ok 70 Lok 25000 [otor | 1o6 |
1T e 208N K7 079 | 1055 10834 [ 115
| 20 Verctable Onls 42,05 01.56 04 (1523 14635 049
i Lo boats X Vewerable | 12,08 (69,00 0.38 1.61 12.44 0.4%
i YRS N
| Total 2694088 | 1952514 [ 100 | 11857.92 | 944033 NIV
‘ . Ciantily measured as 'I'Imnszmd Miliinn Tonnes and Value n'lc:n;urcdﬂa-s }n’iilAl1;)'1'1_irT§u~ £, P

Souce SNty of Coninerce and Industry
I the year 201005, export of Agro-based industries quantity amounted a 26394.2%

thowsand mulhon tones with the value of $19525.14 million, of which basmati rice (23.33%) is
the magor apto based export products, In the year 2015-16, export of agro based industries

quantity amounted 1o TIN5 792 thousand million tones with the value of $94440.33 million of

which basimat nee (23.0196) i the major agro based export products.
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The Agro-based ndustry cludes e
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B » al products as their T matenials. e ctile tndustry s the fags o m-ln )H,
in orgamzed sector.

| Phe inpact ol apro-hased mdustries Was stpnificant on (e income levels of all categones

of the tunal \“‘\‘“"-Him\. The merease neome Wis ot spech acubar e the hauscholds ol
;xgnc\\\l\uc wortkers cmplu\'m\ m agio hased mdnstoal wns Apio based wdustiies iy bndia s
one of the basic and backbone of Indian ceonany which pm\-hh: cploynent, neame

NAR S \ A .
generatiot, wdustrial mputs and autputs, egional prowth anel assoetated with all kind ot walks

\‘ o N \ . < .
of human bewngs. Growth ol agnculi al sector heeame d prowth of soci-eeanaini developent
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products future with huge volume ol toreien exchangie
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5 Geochemistry of Groundwater of Terekhol River
Basin, Sindhudurg District, Maharashtr:

S. 1L Gaikwad
Depatment of Geolony, Savitnbar Phule Pune Umiversity, Pune, Maharashtra, India
S. K. Gaikwad
Departinent of Geolosy, Savitubai Phule Pune University, Pune, Maharashtra, India
D. C. Meshram
Departinent of Geology, Savitnbar Phule Pune Umversity, Pune, Maharashtra, India
‘ - R. D). Madale
Department of Geography, Swann Vivekanand College, Mukrabad. Mukhed, Ihst Nanded

Maharashtra, India

A\ bhatvact

To study the geochemistry of groundwater form Terekhol River and its quality total sINty
Tive (65) samples of groundwater were collected in May-2015. Standard methodology was adopted
wihite collectimg water sample from Dug wells (DW), Bore wells (BW). Electrical Conductivity
(LCY, piand TDS were measured in the field with potable meter, while cations (Ng, K, Ca, and
M) were analvzed ‘on ICPAES-9000 (Shimadzu, Japan) amd Anions (NO;, SOy, Cl, and HCO3)
were measured on High Performance lon Chromatography (HPIC). From physic-chemical data of
vioundwater, it 1s observed that Calcium(Ca) is dominant cation than Sodium (Na), Magnesium
(Me) and least 1s Potassium (K). Major source of all these cations in groundwater are from the
lithologes present in that area In anions, Bicarbonate is dominant and dissolution of atmosphenc
e B cases 1 the soil by rain water and wealhcringaré the: sources of it in groundwater. Remaining
anions 1e. Chloride (Cl) . Sulphate (SO4) and Nitrale (NO;) found high in groundwaler n
patches due 10 anthropogenic, agricultural acticity and domestic cffluents. So, the quality of
sroundwater 1s good for drinking purpose, but in [uture, may be due to more extraction of 1t will
lead 1t to contamunation.
Keywords: Geochemistry groundwater Terekhol niver Basin,
Introduction
The croundwater is essential resource in India for drinking, agricultural and industnal
purpose (Wagh et al, 2016) Sinularly, in Maharashira, coastal populations are mostly dependent
on eroundw ater (GmLuad.]()]Z)‘ As the groundwater quaniity and quahty modifies due 1o

toposraphy, clhimate, geological heterogeneity and liologies through which it 1s flowiny re
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aquifer. evaporation and land use and land cover pattem (Freezcand Cherry, 1979, Hem. 1991,
Raghunath, 1996: Ramgir, 2011, Brindha and Flango, 2013)

In the area under investigation varied litologies are present from Precambrizn 1o recent 10
age (GSI, 2001) So study of groundwater chemistry will give clues about the factors sesponsible
for changes in elemental concentration of groundwater. As the proposed area 1s studied by few
governmental agencies and workers (CGWB1992. 1995, 2001 GSDA, 2003; GS1,2001, Gaikwad,
2008.2012) So, the present work is undertaken to study in details the chemistry of groundwater of
Terekhol river basin and its quality in comparison with WHO standards parameters
Study Area and Geology of Area

The study area is Terekhol river basin the southern part of Sindhudurg distnct of
Maharashtra. India The study area is bound by Longitudes 73617 10 74° 90" E and lanitudes 15°
70710 16" 60" N and 15 included in the Survey of India’s 1oposheets No. 47 /1. 47 H/16, 47
LIVASES E9.E/10. of scale 1:50,000. 1t covers an arca of about 687 5 sq km The ongin of
Terchhol River 1s in the Western Ghats and 1t meets 1o the Arabian Sea al Querim. Goa (Fig 1)

Geologically area under investigation having hitologies ranges in age from Precambrian to
Recent (GSI. 2001) (Fig 1)
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Methodolopy

Totl Sy Five (65) samples of groundwater collected from Terebhol niver basin (Pre-

monseon 2015) Sample were collected from Dug wells (DW), Bore wells (BW), i one liter and

125 milb-hiter polvethylene bottles which were pretreated with acid and rinsed by distilled water
o 1o three times 1o avowd contamination (APHA, 1998) Then these bottles were acidified (for
canons 125 mil). properly sealed and labeled for laboratory analvsis Separate water samples also
colfected for amens studies without acidification in polycthylene bottles

The EC pH and TDS were measured in the ficld with potable meter (eco Teste pi) and EC
meter Hanna Instruments Model number-CD 98303) Cations (Na. K. Ca, and Mg) were analyzed

r‘ on ICPAES-9000 (Shimadzu. Japan) with Merh Standards (Germany Made) and Amons (NOy,
SO CLoand HCO ) were measured on High Performance lon Chromatography (HPIC) using
amon column in laboratory of Depanment of Geolosy, Savittiban Phule Pane University Further
obtamed data subsequently corrected (caton-amons balance erior -5 %) (Honuslow, 195)
andused 10 make spatial maps ol cations and amons using Are GIS 9 2
Result and Discussion

Spatio-Temporal Variation in pH and EC

The high phloas recorded in the northern and norll'u\'cf,luln part and low pHl value
southern west part of the studs area (Fig 3) The lighest and Towest pH value 15 82 and 553
respectively with a mean of about 6 94, indicating near about alkaline nature (Hem, 1991) Most
of the samples show 1o some extent alkahl'lc pH of groundwater (ptl =7) High EC values are
reported near the mouth of mver The value of EC ranges from 14 pS/em 1o 585 nSlem (Fig4)

P ~ The EC values recorded in basin are average which give information ol low mineralization iy

(- baun(Pawar et al, 2008) . :
bi):lti;nl\':lr'izlliol! in Cation’s
Sodium (Na) Potassium (¥). Calcium (Ca). and Magnesium (Mg) were studied in
cations The hieh values of Na are seen in North cast, South west and North west side of bazsin
(Fig 53 These high values of Na may be due weathering and leaching of local htologies of that
atea (Keesar et al 2013) The map of K 1on shows high values i south west side of map thes
indicates use of fertilizers i that area(Pawar et al, 2008) Otherwise in the most of the studied
area showine low K salues (Fig () wdicatng low K beanng nunerals (Subbarao et al. 1994)

Catesum (C a3 1 the dommant cation in the study area Hhigh Cay alues (Fae 7) i groundwater are
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Summary and Conclusion

indertaken 1o study the chenustry of groundwater of Terekhol rver basin

Present work 15t
highest and

WHO standards parameters. It 15 found that the

and its quality in comparison with
vely with a2 mean of about 6.94, indicating near about

lowest pH value 15 § 2 and 5 53 respecti
alkaline nature. While the EC values recorded in basin ar

on in basin. In cations, Calcium (Ca) is the dominant

¢ average which give information of

and high in the central and

low mineralizati
ggesting dominance of litologies bearing feldspar. pyroxens and amph:bole

northem parts su
g from lithologies. In cations low K in groundw

Sodium (Na) in groundwater due to leachin ater

P
s gt ~ indicating meager presence of K bearing minerals. High Magnesium \a-lue? in groundwater due 10
weathering of ferromagnesium minerals and rock-water intreation In anions Bicarbonaie in the
study area is thé dominant anion. The source of this is due to supply of CO2 and dissolution of
atmospheric gases in the sotl by rain water and weathering also.
High values of Chloridé (Ch), Sulphate (SO,) and Nitrate (NO;) reported in patches may
y be due to anthropogenic activity (1€. domestic effuents, fertilizers and septic tanks
J The water quality of groundwater Wwas studied in companson with WHO (1971)
standards. showing optimum to high value of pH, Electncal conductmity (EC) and Alkalimity
(HCO;) 1 groundwater So, on an average the quality of groundwater 1s vood for dnnking
purpose, but due to more estraction of 1t will fead 1t 1o contamination 1 future So propes
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development and management of precious groundwalter resources is required for sustainable use ,-;
of water
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i 6. Study of Sea Water Intrusion along the Querim
Beach, Goa using Vertical Electrical Sounding (VES)

S. K. Gaikwad
Department of Geology, Savitnbai Phule Pune University, Punc, Maharashtra, India
S. P. Gaikwad
Department of Geology, Savitribai Phule Pune University, Pune, Maharashtra, India
D. C. Meshram
. Department of Geology, Savitribar Phule Pune University, Pune, Maharashira, India.
A R. B. Madale vV
Department of Geography, Swami Vivekanand College, Mukrabad, Mukhed, Dist Nanded
Maharashtra, India

Abstract

To know the extent of intrusion of saline water in Querim area of goa, Vertical Electrical

Sounding (VES) studies has been carried out In all four (04) electrical resistivity soundings werte

conducted. In that, Schlumberger VES techmque was employed for delineating vertical and

lateral changes in resistivity. In addition to this, hydrogeological. study of the dug well (DW) and

bore well (BW) also studied to know the extent of intrusion, directly, The water level in these

wells ranges from 2.17 10 19.23 meter bel during premonsoon and 043 16 1490 m bgl dunng

post monsoon. Most of VES were carried oul near well sites DW-1, DW-2 and DW-3. The depth

of penctration 1s restricted to a depth of 35 m. It 1s found that, DW-1 and BW-4 show low values

N e ot resistivity below about 6 m depth, indicatng the pre'scncé of scmymcr or mixed zone below
this depth However, at other sites, there is no indication 6f the scawater mixing upto 30 m depth
1"w.<.cnlly, seawater intrusion in the study area 1s confined only upto 60 to 80 m from the coast
under normal rainfall conditions and present dralt pattern. In general, wells located in low Iyimg
sandy alluvial areas show seawater nixing than the wells located in latentes at higher
altitudes Seawater intrusion may further advance inland of withdrawals of groundwater by tounst
establishments continue 10 increase in the coming vears. Groundwater salimty needs to be
) continuously momtored near the coastal aren. espeaiatly within 16 ki from the coast So proper
development and management of groundwater resources especially by tam water harvesting,

rooftop harvesting 1s needed 1o be minated 10 lessen the problem of sea water intrugion in future
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Weyswordas Sea wates infision, ueniny bend i, Goa: Verhienl Edectriond Honndling

Introduction

Gronndwater 1 g s sonnes veed Tor diflegent jrospreinei iop Hhws e omatal belia (0 liae D,
08 Encessive estiaction of this jsmog sl to saline waker intomions into e frecwater
aquiters and i some cases o amd sibsidence in comstal Hatlanda ( Ambssasen and Pleck, 1921,
Marbecot. et al, o00, Capaciioni.el al, 2005, Cla i 0050 I pesenl, i eedent ol salign
WalEE Imirasion e oy comstal anea s lliencsil by e phivaico chemienl popetticn uf (he
reolopical Tormations, wea 1o intand Bnaioulic peandient. amd s i of e hinep ol willidinwal
of grommdwater(V reese mnl Cherny 1919 The vinintions in sen devel el chingien I mpuiler
techaree control (he processes at e imtenface between e feshig e il s ale

Salt water mtision can waally e ohserved wsigg ditterent tools mnd setlods ke
hemical analvere of sromdwaler pesonn ey observaion of e water fable peophysicnl
techmaues: peological ey aluations ancisotopie studies Mans sworkers i bndv sl bl have
studhed sahime water mtiusion problem using p,vu‘alwum al D diogeologienl, geophiyeical, i
stable isotope techmaues (Andieasen and 1o ko 1997 Bmbecol, o al, 2000 Capnecloni €1 nl,
2005 Gattacceca,el al, 2007, Gopaath nnd St asimoutths, 2005 Amlhomar of al, 2005, s
cral, 2003, Moghim, 2016, Iy Sipro-etal, 2000, 1'ost el al, 200 1)

As the mrea inder mvestigation s a coastal beach site and Dasing ineyitabls saline wale
mirusion. So 1o know the extent of saline waler wtrusion along with geology of e nren liag e
studied wsimp peophysical and hydrogeolopical methods
Study Area

Quenim area is located in I'fnwm talukav of Notth Goa within the watersheds of Lerekhil
River and covered in Survey of India toposheets number A8E/10 on 150,000 scale. Ouerin is 17
hm west from Pernem Mumcipal Area 1t 15 bound by tiver “Terehhol i nonth and from Arabinn
Seam the west The location co-ordimates of the area are 15702507 90" N and 71%01'54 50 1 ol

clevation tange 1 1o 11 meter altude from mel (Fig 1)
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Fig.1: Location map, Geology and sampling locations of Querim beach, Goa
Physiography and Climate of Study Area

Physiographically the Quenm area can be broadly divided into three distinct
morphological units from west to east namely, 1. Coastal plain with marine land forms on the
west. 2. Vast stretch of plains adjoining the coastal plan and 3. Low dissected denudational hills
& 1ablelands 1ow ards the east. (CGWB, 2012; CGWB, 2013).

According to the Central Groundwater Board (CGWB. 2010). temperature ranges from
20°C 1o 34°C The temperature is highest (around 34°C) in pre-monsoon months of April & May
and again i post monsoon months of November & January. Due 1o proximily to the Arabian
Sea. humidity throughout the year is more than 60% with range from 80 to Y0% during monsoon
peniod (CGWB, 2010) Average annual rainfall of the study area is 2929.10 mm (CGWB, 2010).
Geology of Querim Beach

The area under investigation is part of Bicholim Formatiom of Goa Group. dominated by

r‘ 7 Quartz sericite schist of Archean inage while sand, alluvium. lateritic soil and laterite of Late .
Cenozoic 1o Recent 1n age is also reportgd there (Dessai, 2013) While in beach are consists of
fine to coarse sands with intercalations of sandy loam. silt and clay (Fig.1).
Hydrogeology of the Study Area

Groundwater in the study area generally occurs under unconfined conditions in the sandy
aquifers of the plains and under semi-confined conditions in the aquifersconstituted of laterite
(CGWB. 2010) The area occupied by schist and laterites may contain water in joints and
wexthered sones under semi- confined conditions (CGWB. 2010: 2012). In latente the specific

capaates vanes between 173 10 3205 m*/day/m(CGWB.2010: CGWB, 2013). whle in

sluvium aquifer the speafic capacities vary between 27.10 & 20078 m'/day/m and
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overall spread of sub-surface geological formations in the entire area From the Electnical
Resistivity Surveys, Electrical Resistivity Method (IS: 1892-1979 Appendix B clause 3.3 B-2)
was used.

Geophysical investigation incorporated use of electrical resistivity method. In alf 04
electrical resistivity soundings were conducted (Fig ). Schlumberger VES technique was adopted
for delineating vertical and lateral changes in resistivity. Resulting geoelectrical layer succession
was used for predicting various conducting zones on the basis of true resistivities (Pawar e
2l.2008). Employing Schlumberger Configuration the apparent resistivity was calculated (Kearey
and Brooks, 1988) as.

! pa=mx [(L/2)’- (b/2)%]) / b] * VA1

Where, L and b is the current and potential electrode spacing respectively.

The data obtained from the field was processed and modeled using IPIZWIN software.
version 3.0.1.a7 01 03 (Bobachev. 2003) for interactive semi-automated interpretation. Apparent
resistivity geo-electrical cross-sections were generated to understand 2-D geometry of the aguifer

developed along the profile(Pawar et al. 2008). Interface of fresh and saline water has been

studied after creation of iso-apparent resistivity maps at various depths ranging from 0 1o 30
meters (fig2)
1-3
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Table. 2: Modeled Flectrical Resistivity Data Onstgat
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farmanon n the area s Latente and Metxadoments of Precambnan to roomtin age Taking mto
account the peology and peomorpbology of the area four (01) dectrical resistivity of
Schlumberger VES tochmque was emploved 1o delineate verhical and lateral changes In

cesrenvity In addimon to this, hydrogeclopal study of the dug wells as well as bore wells also
noted 1o decipher the extent of intresion, directly. It 1s found that the water level i these wells
217 1 19 23 mcter byl durmg premonsoen and 043 10 1490 m bgl dunng post
erscon. The VES were carmed cut near well sites DW-1. DW-2 and DW-3. The depth of
penctration 18 restncted o 2 depth of 35 m It s found that. DW-1 and BW-! show low values of

resistivits below about 6 m depth, indicanng the presence of seawater of mined zone below this

ranges from

depth
The seaw ater mixed zone is witessed 2ong VES-1 and VES-2 sections 2long the low
ng sandy alluvial areas. Relatively hagher 2pparent resistinity values near the sea are due o
dr sand dunes However, along VES-2 2nd VES-3 locations. there 1s no indication of seawater
miving &t 10 m depth. as all vatues 2re higher However. at other sites. there is no indication of
the seawater miving upto 30 m depth It 1s 2lso noted that wells located in low hing sandy
alhvial areas show seawater moung then the wells located inlatentes at higher altitudes In both
laternte and alluvial soils, the wells zre buill well zbove the salt water - fresh water mterface
MNow a2t pre<ent. seawater mtnm=on i Quenm of \onh Goa is confined only upto 60 to 80 m
from the coast under norma ranfzll condsticns 2nd presem draft pattem. It may slightly extend
farther toward mland m low randzll years
Seawater ntrusion may furber zdvence mlznd if mlhdra“als of groundwater by
mcrezung hotels and other ouny etzblichments in future So, need of monitoring of
groundwater sahuty 1 need of bow, epeczlly within 1.6 km from the coastProper
management and development of poxdwse seources by rzn water hanvesting and roof 10p
harvesting will lessen the problem of sea water imtrusion in fitufe
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Introduction’ ) :
"Rescarch methodology is the systematic, theoretical analysis of the methods applied to a ficld of study.

It comprises the theoretical analysis of the body of methods and principles associated with a branch of

knowledge.” .
Research simply meaning a search for facts-answer to question and solution to problems. It 1s a

purposive investigation. It is a planed enquiry. It sceks to find explanation to unexplained phc‘nomena to

clarify. doubtful proposition and to correct the misconceived facts. The true education is to bring out the

physical, the mental and the spiritual power of being. Research comprises defining and redefining problems,

formulation of hypothesis, suggesting of solutions, collecting, tabulating and analyzing of data and

information and drawing a conclusion. The researcher is manipulation of the things, concept for the purpose

of generalizing to extent correct knowledge for the construction of theory or in the practice of an ar.t.

Rescarch is an original contribution to the existing knowledge making for its advancement. The research is ~

the finding for the facts again and again through the objective and systematic methods of finding answers to- i"‘z.

the problem. .

The process of selection & Formulation of Research Problem

Source of Research Problem -

1) Theory of one’s interest

1)  Technological problems ) .

1) Daily problems

iv)  Unexplored areas

v)  Discussion with research guides. .

A rescarch process consists of action or steps necessary to carryout research.

1) Formulating the research problem

11)  Voluminous literature survey

i1)  Formulation of hypothesis

1v)  Formulation of research design - R . L

v)  Collection of data ' ’

vi) Classification, tabulisation, representation and interpretation of data i ¢

vii) Enforcement of the project  ~ . 0 ‘

viii) Analysis of the data S
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ix) Hvpothesis testing ) ' ) =

\}) Generalization . :

xt)  Report writing or thesis writing : 0]

Hy pothesis . :
" Whenever a research notices knows facts and takes up problem for analysis. he has to start anywhere QO

and this point of start is hypothesis. Hypothesis are the facts and realities exist in particular region. These are

presupposition and vet to be tasted. 1) Imagination 2) Idea 3) Thoughts 4) Assumption 5) Postulates 6) o

Statement 7) Explanation 8) Theory 9) M(\dclr 10) Rules !l) La\\s._ . . . O
A hypothesis is a provisional formulation or possible solution or tentative explanation or suggested .

answer 10 the problem facing the scientist.

W ithout hypotheses is the research is unfocused 'P tnow led
R - . H 18 ¢ 2 WA Y

betw een theory and investigation, which lead 1o discover of addition to know ledge. )

While applying the test of significance. both kinds of hypothesis are setup. 1) A null hypothesis 1)

a random empirical meaning hypothesis is essential link

Alternative npothesis
Research Design

Researcl. desi_a is naught but a scheme
Systematic work of research and methodologic
desion Research design s naught but a uu:l\.
u'ac:xu'h Inthe research design including following steps. O

of work to be undertahen by a research at various stages. -
al conducting of vauous could be facilitated by research O
ing plan prepared by rescarcher before actual starting a

e -~ 26 Q
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¢ of the rescarch probliom
) Thr presentation of Fihe problen.
wat) Development of hy; pulhc*;b
w) Conceptual ciarny

v) Research Methodology

vi) Review of lucrature

vii) Babhowrapln

vt} Dats xolk‘uums

n) Tesung of hivpothesis

\) Intarpraiation

v} Presentation

aii} Thesis or report writing

Data Colicction

Tha base of the word “dara’ is 2 datum A datum is what is observed where as a daium is the prodoct of
the process of recorduig response.

Ficld Surmvey and Nampling Techniques . . }
Pield sumvey and case studies are conducted by the research according of the need of infurmiation and facts
associated i the neld.

Sources of ate Collection

h Promany Dats Codlection

v Observation Method

1) Intemview RMethod

i} Sched des end Questwnnaire Moahoc

ndointernst
N SeconZar Data Collaction Scurces

The secondan data means sre already avasiable n Gazeiiesr, District
cconomic abstracis, Crop 2nd seasonal reports. pertadicals, year books. dizries. b
used i1 Geographical researchwork. c
Processing of Darta .

Ediing. grouping. coding and tabulation are imporiant stages in the Geogrzphy rasearch wors. Dz:a
processing is an ntermediany staze of work between data coliection and analysis.
Gr:phsr Preseatation or Nata

The presentation ¢f tabulated daia in Geography research, researcher can t2ke th
¢! chans, yanous maps (Iscpleths maps. Choroplzth maps, Dot method mzps. Distribauniae
map et . Jdiaprams {bhe proportaal cmtle. propentinnal square. proporticnai i Zﬂﬂ =0 »J graphs (Lke
Linc graph Bar eraph, Erso syaph, Haher graph. Pie dizgram etc.) is a methed of 2! e atiention of
the r=ador ' i
Analyvst 2nd Interpretation of Data
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Wherever umerpreting the dita = the 2eography research work like whar? w‘:a""". ‘!.?"::3,". whe”
when™ and hiow . should be comidered m order I).:_c! the de sree of perfection. A abhvin and micrpretats,

¥ the data s the imain part of the ecozraphicz] resear C-‘-
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Testing of Hiy pothesis
Hypathenss 20 & propositiom sat Larth 3. 2 evpleraiien fof the occurrence of some ;:"cn'-f‘u:m Hiy pot b e
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