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SOLAPURISTRICT AT A GLANCE

1. GENERAL INFORMATION

Geographical Area

14,895Sq. Kn.

Administrative Division2011)

Talukall; Solapur NorthMalshiras, Pandharpur, Barshi
Madha, Sangole, Akkalkot, Mohol, Solapur South, Karn
and Mangalvedhe.

Villages 1,146

Population 43,17,756

Average Annual Rainfall 488.8mm

(2010-2019)

Rainfall 209 547.7 mm (Min. 415.6 mm at Pandharpur to Max.

645.8 mm at Solapur)

Normal rainfall (1904.919)

528.6 mm (Malshiragp 766.8 nm (Akkalkot)

Long term rainfall Trend
(1901:1919)

-17.944mlyear (Mohol taluka) to 0.93 m/year (Sangold
taluka)

. GEOMORPHOLOGY

Major Physiographic unit

Valleys, Denudational Hills (Sahaydri), Highly Dissecte
Basaltic Plateau, Moderately Dissected Basaltic Platea
and Moderately Dissected Basaltic Plateau

Major Drainage

Bhima River and major tributaries of Bhima river are Ni
Sina and Man rivers.

. LAND USR01011) (sources: mahasdb maharashtra.govdistrict Repor}

Forest Area

342.0059. Km.

Non-CultivationArea

788.97Sg. Km.

Cultivation Area

11315.225q. Km.

GW Irrigated Area

1788.09 Sg. Km.

SOIL TYPE

Medium todeep black soil and deep brown to red soil
(Regur).

. PRINCIRL CROPSource: KVK, Solapur

Cereals 7619sq. km.
Pulses 872sq. km.
Oil Seeds 619 sq. km.
Fruits 445 .55 sq. km.
. IRRIGATION BY DIFFERENT SOI(JRIL&'M)Q Nos. / Potential Created (ha)
Dugwells 7873 20809
Tubewells/Borewells 1| 32411092
Other Minor Surface Sources| : | 609 /43059
Net Irrigated Area 65060ha

.G

ROUND WATER MONITORING WR2D1%

Dugwells Monitoring (KOW+NHSB23
Piezometers 01
. GEOLOGY
Recent Alluvium
Up Cretaceousr Eocene Basalt (Deccan Traps)
. HYDROGEOLOGY

Water Bearing Formation

Alluvium Sand &silt

Basalt (Deccan Traps) weatherédgctured, jointed.

Premonsoon Depth to Water
Level (May2017)

4.5t0 28.5mbgl|

Level (Nov2017)

Postmonsoon Depth to Water| :

0.5 t018.5mbgl




Premonsoon Water Level
Trend (20@-2017)

Rise: B4to 0.007 m/year
Fall: 0.0@ to 0.67m/year

Postmonsoon Water Level
Trend (20@-2017)

Rise: 009to 0.34 m/year
Fall: 0.0Q to 0.42m/year

10. GROUND WATER EXPLORATA®NNMarch2017)

Wells Drilled EW88, OW9, Pzl
Depth Range 44 t0205.25mbgl
Discharge 0.025-18.88Ips
Storativity 3x10°to 1.7 x 16

Transmissivity

0.8to 130m?%day (Basalt)

11. GROUND WATER QUALITY

Good and suitable for drinking and irrigation purpose, except Nitrate and Fluoride affecte
locations for drinking purpose.

Type of Water

: | Basalt CaHCQ

12. DYNAMIC GROUND WATER RESOUQROZH$

Annual Extractable Ground 137267.2Cham
Water Rechargeh{am)

Current Annual Ground Watel : | 107574.53ham
Extraction (hamflrrigation +

Domestic+ Industrial)

Projected Demand (Domestic| : | 5642.17ham
Industrial)

Stage of Ground Water 78.3™%6
Extraction (%)

Overall Category Semi Critical

13. MAJORGROUND WATER PROBLEMS AND ISSUES

The entire district comes under the rain shadow area. Rainfall is uncertain and scant
average rainfall for the district is 541 mm and classified as Drought Prone area. Decadg
level trend (2008L7) reveals that during prmonsoon period 68 % dhe area and during
post monsoon period, 78 % of the area are showing decline in water levels. The Basalti
due to poor storage and transmission capability, get fully saturated during monsoor
desaturated early in summer. These aquifers alsandraturally due to high ground watg
gradient formed by sloping and undulating topography. Wide range of problems were
during drilling operations due to caving formation (red bole) and loss of drilling medium.

14.

Aquifer Management Plan

Supply side Management

Proposed AR structures:

940Percolation Tanks arb90Check dams.
The expected recharge every year from these structure
201.7 MCM.

Demand side Management

A total of 334 sgkm area of sugarcane and 10.3 sg. km
area of onion crop, which is under groundwater irrigatig
is proposed to be covered by Drip irrigation.

Total water saved by implementing Drip irrigation wo
be 193.06 MCM.

Development plan

Proposed16791Dugwels and1462 Borewells in phase
manner for 6 year$o bring additional 337.49 sq. km. arg
under assured ground water irrigation
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AQUIFER MAPS AND GROUND WATER MANAGEMENT PLANS
SOLAPUR DISTRIMAHARASHTRA

1. INTRODUCTION

National Aquifer Mapping (NAQUIM) has been taken up in XHy&aeplans
by CGWB to carry out detailed hydrogeological investigation on toposheet scale of
1:50,000. The NAQUIM has been prioritized to study @wxetoited, Critical and
SemiCritical Taluka as well as the other stress areas recommended by the State
Govt. Aquifermapping is a process wherein a combination of geological, geophysical,
hydrological and chemical analyses is applied to characterize the quantity, quality
and sustainability of ground water in aquifers.

The vagaries of rainfall, inherent heterogeneityuRsustainablenature of
basalt aquifers, over exploitation of once copious alluvial aquifers, lack of regulation
mechanism has a detrimental effect on ground water scenario of the Country in last
RSOFRS 2NJ a2d ¢Kdzia X LINE Y LI toyaBgrounéwdter LJ- NI R A
developmentO2 Yy OS &I 2 RBEME dzy Rg | G SNJ YI yIF ASYSyid 02y
Varied and diverse hydrogeological settings demand precise and
comprehensive mapping of aquifers down to the optimum possible depth at
appropriate scale to arrive at theolust and implementable ground water
YFEYlF3SYSyd L lFyad ¢KS LINRPLIZASR YIyl 3SYSyi
for ensuring sustainable management and equitable distribution of ground water
resources, thereby primarily improving drinking water securityd airrigation
coverage. Thus, the crux of NAQUIM is not merely mapping, but reaching the goal
that of ground water management through community participation. The aquifer
maps and management plans will be shared with the Administratiorsafpur
district, Maharashtra for its effective implementation.

The activities under NAQUIM are aimed at:

Identifying the aquifer geometry,

Aquifer characteristics and their yield potential
Quiality of water occurring at various depths,
Aquifer wise assessment of groungter resources
Preparation of aquifer maps and

Formulate ground watemanagemenplan

X X X X X X

1.1 About the Area

Solapurdistrict is one of tle five districts of Pune divisionof Maharashtra
Statethat form the region of Western MaharashtrH is situated in thesoutheastern
edge of the State and lies betweem T cHM b Tpcwmn 9-wy cwihdPdp c b
Tccndg 9 k E&Yhedootalcatea athe disiript¢s14895sg. km. and falls in
parts of Survey of India degree shedf#D, 47J, 477N, & 56C It has an average
elevation of 458 metres. It is the fourth largest district in Maharashtra in terms of
land area and seventh largest in terms of population. The district hadatgest
industry in Maharashtra for Beedi production. Solapur is situated on Deccan plateau.

5



The district is bounded on the nortbastby Osmanabad districtpn the south east
by Karnataka state, on the south west by Sangli district, on the west hyaSitrict
on the northwestby Pune and Ahmethgar districts.

The district headquarters is locateid Solapur Town. For administrative
convenience, the district is dividedtin11 talukas viz.,Solapur North, Malshiras,
Pandharpur, Barshi, Madha, SangdMxkalkot, Mohol, Solapur South, Karmala and
Mangalvedhe It has a total population of,317,756as per 201 census. Thelistrict
has 1ltalukas 11 townsand 1146 villages.A major part of the district comes under
Bhima andSha catchment of Krishnlaasin

Snce 1980 Central Ground Water Board has taken upesal studies in the
district. Keepingn view the current demand and supply and futuristic requirement
of water, Central Ground Water Board has initiated the National Aquifer Mapping
Programme NAQUIM) in countrnduring Xll fiveyear plan, with a priority to study
Overexploited, Critical and Serdiritical talukas. Henceplapur district has been
taken up to carry out detailed hydrogeological investigasiam the year2016-17,
201617 and 20120. Only threetalukas of Solapudistrict, namely, Suth Solapur,
North Solapur and Akkalkot talukaamre categoried asésafee T ., [Kaliadkal
Madha, MangalwedheMohol, Pandharpur and Sangole talukas are categorised as
G a SOYMA (0 A OMalshirab talbiked iBategorised agover-exploitec as per Ground
Water Resorces Estimation as on March 0 Thelndex mapand Administrativeof
the study area is presented in Bigs1.1& 1.2.
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ADMINISTRATIVE MAP
Solapur District , Maharashtra
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Figurel.2: Administrative map, Solapur District



LOCATION OF KOW & EXPLORATORY WELL
Solapur District , Maharashtra
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Figurel.3: Locations oExistingExploratory wells, Microleve& Monitoring
Wells.

Ground water exploratory drillingn the district has been taken up in
different phases since 1957. The groundtevaexploration has been done in hard
rock areasoccupied by Deccan Trap Basalt. To estabdh aquifer geometry,
dispositionand potential ofaquifers, groundvater exploration down to the depth of
200 m bgl has been taken up where the data gap exists and accordiggly 1
exploratory wells an@® observation wells have been constructddring 201718. A
total of 88 EW,9 OW and 1 Piezometenave been constructed ii March 20B.
Location of exploratory wells is presentedrigurel.3 & Salient Features of Ground
Water Exploratiorare given inAnnexuregl (A) and | (B)

9



1.2 Geomorphology, Drainage, Land Use and Soil Types

The district formsa part of the vast Maharash#ér plateauwith the lofty
Sahyadri ranges on the west. The average ground elevation is between 450 to 600
metres above mean sea level and shows gentle slope towards south and south east.
The highest elevation in the district is 720 m. amsl., observed oNWSE trending
hill ranges near Jalbhari and the lowest elevation is 420 maohslerved near
Dharang on Bhimaverbed In general, the district exhibits undulating topography,
consisting oflow-lying plateaux with isolated hillocks. Geomorphological map is
given inFigurel 4.
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Figurel.4: Geomorphologymap
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The district comes under Bhinsub-basinof Krishana basiand has flat to
undulating topography. The district is typically characterized by the morphology of
Deccan basalticdivs. The elevation in the district is ranges froB®40 720 m amsl|.
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The Bhima is the main river of the District. The Nira and the Man are its chief
right bank tributaries while the Sina is its main left bank tributary. The Bhima and
Sina flow in a genetaoutheasterly direction while the Nira runs east and the Man
north-easterly. The major Rivers flowing in the district are the Bhima, Sina and
Man.The Bhima river originates near Bhimashankar hills on Western Ghats, known as
Sahyadri in Pune District arghters Solapur district near village Jinti in Karmala
Taluka.Dendritic drainage has been observed only in the vicinity of major Rivers
where alluvial deposits or thick soil cover is present. However, all the streams and
Rivers which flow in the districs ieffluent in natureAll the rivers mostly have semi
dendritic drainage pattern, and the drainage density is quite high. These rivers are
flooded in the rainy season and are dry in the summer season. Based on
geomorphological setting and drainage pattethe district is dividedinto 16
watershedsDrainage map of the Solapur district is presente#figure 1.5

DRAINAGE MAP
Solapur District . Maharashtra
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Figurel.5: Drainage map

The soil of the Solapur distri¢Figure 1.6) is mainly derived from Deccan
basalts. The soil of the district is underlain by partially decomposed basaltic rock
f20rftte (y26y | & dadz2NHzYé oKAOK 2@0SNIASA
broadly grouped into three kinds on the basis of coloer black soils, grey soils and
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reddish soilsexcept Karmba, the soil in the district is grey to black while in Karmala
taluka half the soil is black, and the remaining is red or coarse grey. The black soil
here is not very deep except along the vadleyThe soils exhibit varying degrees of
erosion and truncated profile is a common occurrence. The soils can be broadly
classified in the four main categories on the basis of depth and structure.

Very shallow soil with depth less than Z/5.

Shallow soils between 7o 22.5cm depths.

Medium deep soils between 22.5 and &@ depths.

Deep soils with depth more than @@n.
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Figure 1.6: Soil map, Solapur District

Land UseRigurel.7) details have been observed that the major parts of the
district are covered by agriculturdhnd with net sown area of 10064.75 Sq.km
(67.6%). Forest covers very little area of 342.00 Sq.km (2.3 %) and double cropped
area covers 421.21 Sqg.km (2.8%). btet-up area is reflected wherever settlements
have come up.
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LAND USE
Solapur District , Maharashtra

\
o e
* “o\. - ‘J\“ v
€ ey
e o2
; .mw a <‘k "
", i gz w&c
GRTWOL Rt 4 ~ L .
b A 1 AN . .
Q«,,'-—\,& 2 Y, Sea 225 48
o 8l G a"’ Sarshi
et L x 3.5 kilometres
-’ » -
» v ‘V. “\“L\- : ek
B P T G vttt et ; J )
@ Uty ' ol - :
2 /'“‘\ Yty '?/ i L gt of! .
g hy 'J“}‘ 7. p S
/ AIM -7 - - f“?'ﬂ‘ N "‘,u“ 3 ..‘ 0.%
. 4 { r' 3 .‘ A PN ol 0'
, '3 puRm\ - '::{ k '.,"1 y oy ""-; /‘ R A qovqs
.‘ ' /.'"”" * ~' 7, .:'!'l'_!ﬁ?o!; Ak ’”“f
8 o < gt ARG S
Uy o Q’-.*"".'  sPandhagpur, b - ‘dr’":' \“ .
0/'% g ;’. )...A P { P w v "‘ e
"y B W ",."'qt o I ‘n *-.' L 1 ?’( By
- e R S “’1_)'.‘;" S v ot
- ORI P s A NG e N My
8 \/ “.'.‘ o * ¢ < \‘ \ 3 i Ve
» = A MW Ae al )
O e ‘W’& el { ol Ly
) A Ly i ¥ } '~u M JSWUN - ?
g Sy B el . abs .
{:/,“ o .'/‘5."‘:>IA‘( S ‘:/“\ Karmataka State
4
Sangli District Legend
~ AR Principal aquifer  Alluvium (AL)/Basalt (BS)
8 bl Major Aquifer  ALOY and BSO1
B Khartts Rats (Deutie Cropped) Minor aquifer Alluvium and Satyadrl group
B Kheets Buammer No of aquifers Two
Ralits Surrmmes Area 14874 sgkm
Whiedt o Rate s Bumeres Dustrict Snlnpu:
B Homoutie Taluka 11 nos
. 2 Villages 1146 nos
Current Fatlow
B oo Taluks HQ .
- Land with serue Drainage X
B o0 withon scrub Waterbody Y
Barran RockySiony wasts/Sheet Rock State boundary r-.v.
B oo District Boundary o«
vom— Tk
R Watef bodes Taluka boundary po D
75 00" 75°| 30 76| 00

Figurel.7: Land Usemap

1.3 Climate and Rainfall

Climate of the District isharacterised by generarynessexcept during the
monsoonseason. Theold seasonfrom December to about the middle of February
is followed by the hot season, which lasip to the end of May. May is the hottest
month of the year. The maximum temperature may usually go up4f€ or 45C
June to September is the souttest monsoon seson while October and November
constitute the post monsoon seasohhe District falls under rain shadow zone of the
State. The soutleastern parts of the District get slightly more rainfall than the rest
of the District. The average annual rainf§20082017) of the District is488.8 mm
(Figure1.8). Most of the rainfall is received during the souwtlest monsoon in the
months from June to September and constitusbout 74 percent of the normal



annual rainfall. About 17 per cent of the rainfall Dnstrict is received in the post
monsoon season. The variation in the annual rainfall from year to year is large.
Isohyet of the district for the normal rain fall is giverFigurel.9.

Long term rainfall analys(4901-2019 or as per data availabiliiyand annual
rainfall data of last ten years is givenTiablel.1 and1.2.

Table 1.1: Longterm rainfall analysis

o Departures- Number of Years
0 E S % (% of Total Years)
b i =2 c -~
© - |8 1% |8 |58 |25 Droughts | Normal &
= ke > | S |88 |22 ° ) Excess R/I
2 |E |g |S2|BE |8 |& |5 |8 |2 |® |8
© e Q o X
04 § n | |z |W
Akkalkot 129001%- 109|766.8 226 33%| -1.34 | 51 | 58 | 31| 6 | 0 | 60| 12
mm | mm mm/year| (47%) (53%)(28%| (6%)| (0%)((55%|(11%
Barsi 12900119- 1171679.21 193| 29%| 0.694 | 59 | 50 |22 | 6 | 0 | 72 | 17
mm | mm mm/year| (50%) (49%)(19%| (5%) (0%)(62%|(14%
Karmala [1901-|111|577.5 212| 37%]| 0.552 | 56 5 [ 18 10| O | 59 | 24
2017 mm | mm mm/year| (50%) (50%)(16%| (9%)| (0%)(53%|(22%
Madha [1901-[111[497.2 194 | 32%| .346 50 54 1 21| 1 1 |61] 20
2017 mm | mm mm/year| (48%) (52%)(20%| (1%)| (1%)(59%(19%
Malshiras|{1901-| 113| 530 | 225 | 42%]| .738 54 50 [ 24| © 1 61|21
2017 mm | mm mm/year| (48%) (52%)(21%| (5%)| (1%)(54%](19%
M%%gal 129091%- 22 1506.21 198 36%| -17.26 | 11 | 11 | 5 [ 2 | 0 [ 12| 3
vedne mm | mm mm/year| (50%) (50%)(23%]| (9%) (0%)(55%)(14%
Mohol 1998-| 20 | 575 | 243 | 42%| -17.944| 10 10 2 2 0 | 34 2
2017 mm | mm mm/year| (50%) (50%)(10%](10%| (0%)|(70%|(10%
Pandharp{1901-| 115(610.4| 204 | 33%]| -231 52 63 | 22| 4 0O | 66| 23
r 2017 mm | mm mm/year| (45%) (55%)(19%| (3%) (0%)|(58%|(20%
Sangae 129001%- 117|537.3 210 37%| 0.694 | 52 | 59 |22 | 1 | O | 61 | 27
mm | mm mm/year| (47%) (53%)(20%| (1%) (0%)((55%|(24%
N-Solapur129001%- 1171699.1 216| 31%| 0.443 | 53 | 66 | 23| 5 | 0 [ 71| 20
mm | mm mm/year| (45%) (55%)(19%| (4%) (0%)(60%|(17%
S.Solapur{1998-| 20 [599.2 200| 33%| -15.49 | 9 11 | 00 | 2 0 |16 2
2017 mm | mm mm/year| (45%) (55%) (0%)|(10%] (0%)|(80%|(10%

NOTE:Rainfall departure: EXCESS: > +25; NORMAL: +25;MiDDERATE25 TO-
50; SEVEREO0 TO-75; ACUTE: <4

Based on long term rainfall analysis it is observed that:

1

taluka and766.8mm in Akkalkot talukalTablel.1

been observed between 29 and 42.

S. Solapur and Pandharpur talukas to 24 %eaaigoldaluka.

The normal annual rainfall in the district varies between 497 mm in Madha
The coefficient of variation of the annual rainfall from the normal rainfall has

The percentage fgprobability of receiving excess rainfall varies from 10 % at
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Tablel.2: Annual rainfall data (2@0-2019) (in mm)
Taluka 2010 |2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Average
Akkalkot 700.1| 626|560.3| 622.8| 551.9| 350| 460.7| 387.9| 465.1| 598.5 532.3
Barshi 1067 | 536.7| 551.8| 543.2| 496.7| 309.6| 601.4| 784.3| 360.6| 589 584.0
Karmala 980.9| 535.5| 272.6| 506.8| 446.8| 333.9| 425.3| 568.3| 171.3| 475.2 471.7
Madha 1200.3| 413.7| 444.5| 602.4| 454.3| 361.7| 542.8| 617.8| 191.9| 509.4 533.9
Malshiras 741.3| 436.8| 315.3| 597 | 396.6| 277.3| 449.1| 530.9| 209.5| 581.1 453.5
Mangalwedha 659.4| 332.3| 405.8| 444 | 424.7| 277.6| 324.6| 459.1| 182.4| 560.5 407.0
Mohol 1031.3| 519.9| 318.6| 531.8| 436.8| 280.8| 325.1| 526.3| 238.6| 552.7 476.2
N.solapur 781.3| 633.5| 479.7| 545.1| 549.2| 332.5| 582.7| 426.7| 257.5| 628.8 521.7
Pandharpur 767 | 413.3| 364 | 577.9| 439.6| 348.7| 377.6| 515.8| 235.4| 415.6 4455
S.solapur 781.3| 633.5| 472.9| 510.6| 467.3| 266.8| 548.6 | 473.7| 273.7| 645.8 507.4
Sangola 591.9| 342.2| 401.4| 457.3| 542.7| 334.4| 480.7| 570.9| 241.6| 468.4 443.2
District Average| 845.6| 493.0| 417.0| 539.9| 473.3| 315.8| 465.3| 532.9| 257.1| 547.7 488.8

Average Annual Rainfall

W Average Anmual Rainfall

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Year

Figurel.9: AverageAnnual Rainfall

Theannual rainfall data of last ten yea§able1.2 and Figure 1.9indicates
that Solapur districtfaces vagaries (uncertainitydpf rainfall and the district
experienca low and declining rainfall trendThe average yearly rainfall i&olapur
district during 2010 was 845.6 mm and in the year 2018 it was only 257.1 mm. The
spatialdistribution (variation) of ten years average annual rainfall varies fr68#.0
mm in Barshi Taluka to 407.0 mm in Mangalwedha Taluka
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ISOHYET
Solapur District , Maharashtra
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Figure 1.10: Isohyet(Normal rainfal) .
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2. GEOLOGY AND HYDROGEOLOGY

2.1

Geology

Geologically,Solapur districtis divided into two parts i.e., Alluvium and
Deccan Trap Basalt formatisriFigure 2.1). The generalized geological sequence
occurring inthe districtis given inrable2.1.

Table2.1: GeneralizedGeological sequenceolapurdistrict

Age Group | Sub Formation Thickness Lithology
groups iIn meters
Quaternary Alluvium Sand, silt and clay.
(Recent to
SubRecent)
(> 1 million
years)
Deccan Trap basalt wit
Mahabaeshwar 32-100 | e trappeans .
Simple flows, aphyric tc
plagioclase microphyrig
Deccan Trap basalt wit
Purandargad | 45-90 inter- trappeans :
Simple flows, aphyric tc
. plagioclase microphyrig
gfeazrceous Diveghat !I)eccan Tap basalt with
to Eocene | North Diveghat >190 Inter- trappeans:
(3060 Sahyadri Simple/ Aa flows,
million aphyric :
years) !I)eccan Trap basal_t wit
Karla 1595 Inter- trappeans : Fine
grained, aphyric,
pahoehoe flows
Lonavala Deccan Trap basalt wit
inter- trappeans. :a
Indrayani 25-45 0§KAO1 &adzO0]

flows- Aphyric to
sparsely phyric flows

Alluvium, belonging to the Quaternary peri@mprisessand, silt andclay
deposits restricted as narrow belts along the banks of major river coursesSika
and their tributariesand in a patch inMangalvedhe talukaViajor part of the District
underlan by Deccan Volcanic Basalts belonging to Sahyadri Group of Upper
Cretaceous td.r Eocene age, comprises of various lava flows, which can be classified
into two types as simple and compound flows. The compound flows occur at lower
elevations whereas themaple flows are confined to the elevation above 680 m. The
compound flows although vesicular and amygdaloidal in nature, hard and compact in
their middle part. They are fractured angbinted and show moderate degree of
weathering at places. Each individualva flow consists of lower massive part
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becoming vesicular /amygdaloidal towards top, ranges in their individual thickness
from a fewcentimetresto tens of meters. The flows have wide variation in colour
and texture especially when they are amygdaloidahature with secondary mineral
infillings such as Zeolites, calcite, and Agate and Chalcedony Tét. red
/green/black bole beds constituting the marker horizons separating the two flows
were discontinuous and generally inconsistefihe basalts are truded by dykes

and are found commonly in pahoehoe flows in the arElaere are 13 basaltic flows
between the elevations of2ZD m to 720m amsl(Figure 22).

GEOLOGY
Solapur District , Maharashtra
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Figure2.1: Geological map of Solapur district
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BASALTIC FLOW
Solapur District , Maharashtra
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Figure2.2: Basaltic Flow

2.2  Hydrogeology
2.2.1 Major Aquifer Systems

Alluvium and Basalt aquifers are the main aquifers in the disffiwb aquifer
Systems in Basalt anohe in Alluvium are found to be prevailing in the district.
(Figure2.3)
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MAJOR AQUIFER
Solapur District , Maharashtra
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Figure2.3: Major aquifer, Solapurdistrict

Theentire district is underlain byDeccan trap basalt except the banks of the
Bhima Riverits tributaries and north of Mangalwedha talukad map depicting
hydrogeological features is presentedrigure2.4.

Alluvium:

Alluvium, belonging to the Quaternary period forms a very productive
aquifer in the district.The alluvial deposits are restricted as narrow belts along the
banks of major river courses likéinaand their tributariesand in Mangalvedhe
taluka The alluuam occurs in patches in paleo depressions. These shallow alluvium
deposits comprise otipper layer of silty material underlain by a layer of coarse
material like sand, gravel with admixture of clayey material. The coarser material
found in lenses and fon good water bearing horizon while finer material like clay
and silty material do not permit movement of ground water. The thickness of alluvial
deposits varies from few meters 20 to 60mbgl in the Solapur districlThe semt
consolidatedalluvial sedirents rest over the massive, weathered or amygdaloidal
zones of the basaltic lava flows.

Deccan trap basalt

Major part of the Districunderlain by Deccan Volcanic Basalts belonging to
Sahyadri Group of Upper CretaceouslioEocene age, comprises of varsolava
flows, which although vesicular and amygdaloidal in nature, hard and compact in
their middle part. They are fractured angbinted and show moderate degree of
weathering at places. Each individual lava flow consists of lower massive part
becoming vesular /amygdaloidal towards top, ranges in their individual thickness
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from a few centimetres to tens of meters.The red /green/black bole beds
constituting the marker horizons separating the two flows were discontinuous and
generally inconsistent.

Hydrogeologically,DeccanTrapbasals are inhomogeneous rock formations.
The ground water occurrence and movemenare restricted to only
weathered/vesicular and jointed /fractured parts of the rock formations. The basalt
consists of multiple aquifers andxhibits a wide variation in the joint/fracture
intensity. The yield of the wells depends upon the permeability and transmissivity of
the aquifer, which in turn depends upon the presence of theterconnected pore
space (either primary or secondary or bptavailablefor storage of water.The
ground water potential areas are generally localized in basalt due to wide variation
in secondary porosityThe basalts are intruded by dykes and are found commonly in
pahoehoe flows in the area. The dykes vary inkiss from one or two meters to
as much as 10 meters and extend for long distances. The dykes display the joints
parallel to the walls, at right angle to the walls besides horizontal ones, with chilled
margins. The dykes act as barrier or as water condygthways for the movement
of groundwater flow depending on intensity of fracturing in the dyke rock. The
location and orientation of the dykes with respect to the groundwater flow are very
important. Generally,ground water occurs under phreatic/uncongéd to sem
confined conditionsShallow Aquifers generally tapped by dug wells of 10 to 30 m
depth with water levels ranog from 4.1 to 23.5 m bgl and yield varies from-1@Q0
m3/day. The deeper Aquifer is being tapped by borewells with depth rangimg 40
to 205 mbgl and the water level from 9 to 55 mb@ased on Ground Water
Explorationdata, aquifer-wise characteristics are given table 2.2. Maps depicting
depth of occurrence fractured/granular rock thickness andquifer-wise vyield
potential mgsare shown irFigure2.5, Figure2.6, Figure2.7 and Figure2.8.

The oldest Lower, Indrayani Formation is characterized by the presence of
compact, massive, porphyritic basalt. The phenocrysts are embedded igriireed
groundmass. This formation is classified as Khandala Formation of Lonavala
subgroupbased on geochuical consideration. Indrayani Formation lava flows are,
generally jointed and highly weathered, occupy the Jgimg flat plainof Bhima and
Sina rivesand give rise to moderate to good aquifers.

Karla Formation essentially comprises of compound lawasflexhibiting the
pahoehoe characters. Based on geochemical characters this formation has been
classified as Bushe Formation. It is comprised of aphyric or sparsely plagioclase
phyric compound flows. The flows are characterized by the presence coarsedyrain
altered, amygdaloidal basalt and near absence of plagioclase. From the ground water
point of view this formation occupies the lelying fiat plains and gives rise to
moderate to good aquifers.

Diveghat Formation, overlying the Karla Formation is expasethe hills and
along the hill slope50m aboveY at ® LG O2YLINA&ASA YIlIAyfe z
type that are aphyric. The lava flows of this formation are characterized by presence
of vesicular, plagioclase basalt with medhgmained groundmass. Hm
hydrogeological view point these flows occur on the hilly terrain and therefore not
potential for groundwater.
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Purandargadis the younget formation characterized by the presence of
aphyric to plagioclase microphyric basalt with the phenociysts embeddedfine
grained groundmass. From hydrogeological point of view this formation is not very
significant as it occupies the hills and hill slopes. This formation is not potential for
the development of groundwater resources as it forms the runoff zone.

Mahabaleshwar formation comprises-@l aa flows with exposed thickness
varying from 32 to 100 metre and is mainly exposed in the southern and
northeastern part of the district. The unclassified basaltic flows composed mostly aa
flows with some compound flowshé general gradient of the flows is around 1:550
to 1:800 towards SE.

The water table varies from 420 m amsl in southeastern part of the area to
about 560 m amsl in northwestern part of Solapur district. Ground water flow
direction is controlled by basinidde of Krishna (Sina/Bhima sub basin) river basin.
In general, the ground water movement is towards the Bhima, Sina, Gorda and Nira
rivers. It has been observed that the ground water flow direction follows the
topography of the area and is towards thejor drainage.

Table2.2: Aquifer wise characteristics

£ | Formation|Depth SWL| Fracture/ |Fractured/ Yield |Sustai| Aquifer | Sy/S |Suitability
= range(mbgl] weathered weathereg(m3/daynabilityparamete for
fc_i (mbgl] Zones rocks (Transmi drinking/
o encountere( Thicknesg Ssivity ¢ irrigation
,% (mbgl) (m) m2/day)
Alluvium |20-60(4.1¢| Upto60 | 15t0 30| 60to | 1to5]1.25207|0.06-| Yes,
23.5 200 |Hours 0.1 | suitable
- ma3/day| for both
QL Deccan [8.9304.1¢| Upto30 | 5t015 | 10to |1to 3| 30-80 |0.019| Yes,
| Trap 235 100 |Hours 0.028| suitable
< Weathered| m3/day for both
Fractured
Basalt
__ | Jointed [301t0[9.055 Upto 196 | 0.5t0 12| Upto 0.5to § 25-210 |3x10° Yes,
g Fractured| 196 3.0 Ips| hours and | suitable
5 Basalt 1.7x1d for both,
5 ® | except
High EC
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Figure2.4: Hydrogeology, Solapur district
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AQUIFER |LDEPTH OF OCCURRENCE AND FRACTURED/GRANULAR ROCKS THICKNESS
Solapur District , Maharashtra
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Figure2.5: Aquifer I, Depth of occurrence and fractured rock thickness
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AQUIFER II,LDEPTH OF OCCURRENCE AND FRACTURED ROCKS THICKNESS
Solapur District , Maharashtra
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Figure2.6 Aquifer Il, Depth of occurrence and fractured rock thickness
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YIELD POTENTIAL AQUIFER- Il
Solapur District ,Maharashtra
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Figure2.8: Yield potential Aquiferll

2.2.2 Aquifer Parameters

Aquifer parameters are available from ground water exploration carried out in the
district as well as from the pumping tests carried out on dugwells in Basaltic and Alluvial
terrain. The specific capacity of the wells tapping Deccan Trap Basalt rangesehété/
and 5 Ips/m of draw down and the transmissivity ranges fran25to 207 m?/day. The
specific capacity of dugwells testedaluvialaquifer ranges between 1.1 and 10 Ips/m of
drawdown. During the pumping tests conducted on the exploratory weldluvium, the
transmissivity was found to vary frorB0 to as high as210 m?%day. The storage
coefficient varied between 3x10and 1.7x16.

2.2.3 3-D and 2-D Aquifer Disposition

Based on the existing dataquifer disposition in 3DFence diagram, anseveral
hydrogeological sections have been prepareahgl section lines shown iRigure2.9 to
2.15to understand the subsurface disposition of aquifer system
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Figure2.10. FenceAquifer Disposition
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3. WATER LEVEL SCENARIO

3.1  Depthto water level (Shallow Aquifet)

The Depth to water level depends on the hydrogeological propethesrock
formations level of ground water development and topograpdfythe area. Generally, it
rises during the monsoon period and gradually decline in water level after monsoon till
the next monsoon is arrived in the district. Central Ground water Board, Central Region
has establishe&8 ground water monitoring stations in the entire district andrdically
monitors it 4 times in a yeai,e., January, May (Premonsoon), August and November
(Postmonsoon). Apart from this, under Naquim studi€® key observation wells were
also established and monitored during the year 20L&3tound water Survey and
Development Agency also monitored 199 wells in the entiisrict. These data have
been used for the preparation of depth to water level maps of the distRot-monsoon
and post monsoon water levelsaslg with fluctuation during 201and Ingterm water
level trends (2002017 are given irAnnexurell and Annexurelll respectively

3.1.1 Depth to Water Level i Pre-monsoon (May-2017)

The depth to water levels iBolapurdistrict during May 2017ranges betweent.1
mbgl (Khatgaon, Karmal#aluka) and23.5 mbgl (Maslechaudhary, Mohotaluka and
Tanali, Pandharpiyr The dpth to water levels less than Bbgl is represented as
localized pint values and not prominent in the distridihe depth to Water levels
between 510 mbgl isobserved inmost part of the district and covers about 50% of the
area. The depth to Water levels betweelD-20 mbgl is observed in central part agdst
west elongated patchcovering parts of Madha, Mohol, Pandharpur, North Solapur and
South Solapur taluka3hedepth to Water levels between 1R0 mbgl is also observed as
small pockets in Karmal, Malshiras, Sangola, Mangalwedha and Barshi talukas. This zone
covers about 35% of the district are@he depth to Water levels more tha@0 mbglis
observed in smajpocketsaround in central part of the districlhePremonsoordepth to
water level map is depicted iRigure3.1.

3.1.2 Depth to Water Level i Post monsoon (Nov-2017)

The depth to water levels iolapur district during Nov. 201lranges béwveen 0.5
(Kuslamb, Barshialukaand Kavitgaon, Karmala talykand18.5 mbgl (Takali Shikandar,
Mohol talukg. Shallow water levels within & bgl are observed inorth east part of
Barshi, central and north east part of Sarmgohnd small patchesobservel in
Mangalwedha, Madha, Mohol and Karmala talukétse depth to water levelsetween 2
5 mbgl is observed in major parts of the district covering Akkalkot, Mangalwedha, Madha,
Mohol, karmala, Pandharpur, Barshi and malshiras talukasnkistsof about 60% area
of the district. The depth to water levelbetween 510 mbgl is observed in most of the
north Solapur,south Solpaur, north west of Malshisras talukas and elongate patches in
parts of Pandharpur, Madha, Sangola, Mohol, Karraathnorth of Akkalkot talukasThe
depth to water levelsabove 10 mbgl is obseed in small patches of north Solpaur, south
Solpaur, Pandharpur, Madha and Karmala talukas. The post monsoon depth to water
level mapis shown inFigure3.2.
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AQUIFER |, PREMONSOON , DEPTH TO WATER LEVEL (MAY. 2017)

ot |8

00 l.m

oe |.u

Legend
3
2 Depth to water level (mbgl)
| 51010
B 020
B 2030
- Mondonng wesl
751 00 75" 0

Figure3.1: DTWL shallovaquifer (May 2017)
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AQUIFER | , POSTMONSOON , DEPTH TO WATER LEVEL (NOV. 2017)

Solapur District, Maharashtra
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Figure3.2: DTWL shallow aquifeNov2017)

3.1.3 Seasonal Water Level Fluctuation (May 2017 vs Nov. 2017)

It is observed that minimam water level fluctuation was measured Btedhapur,
Pandharpurtaluka (0.20 m) while maxiom water level fluctuation was measured at
Wadachiwadi Madha taluka (L8 m). Rise in water level has been observed in entire
district in the range of Rise-®, 2-4,4-6 and > m. No decline in water level was observed
in the Distict.
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AQUIFER |, WATER LEVEL FLUCTUATION (MAY 2017 VS NOV. 2017)
Solapur District Maharashtra
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Figure3.3: Water level fluctuation (May 2017 vs Nov 2017)

3.2 Depth to water level (Deeper Aquifer-Il)
3.2.1 Premonsoon Depth to Water Level (May-2017)

The premonsoon depth to water levelsduring May 20Z, range from 8.00
(Kaldar, Sangol&luka)to >55.00 mbgl Musti and KumbhariSouth Solaputaluka). The
depth to water level less than 10 mkglobserved in isolated parts éfarmalaand Barshi
talukas. The major parts dfistrict show depth to water level betweer 50mbgl. The
depth to water level between 10 and 30 mbgis observed in major parts abangola,
Karmala and Mhol TalukaThe premonsoon depth to water level for Aquifdt is given
in Figure3.4 and the details are presented Annexurel (B).

3.2.2 Post-monsoon Depth to Water Level (Nov.-2017)

In Aquiferll, the post monsoon depth to water levels SolapurDistrict during
Nov. 20T range betweer2.00 Chara, Barshialuka) and50.5 mbgl (Naganur, Akkalkot
taluka). Depth to water level less than 10 m bgl has been obdervéhe southern and
south-central part of the district and in parts dfarmal, Barshi, Sango&nd Mohol
talukas A major part of the district shows deeper water levels ranging between 10 and
20 mbgl. The deepest water level of more th&hmbgl is obsered in thesouthernparts
of Akkalkot andViadha talukas The post monsoon depth to water level for Aquiégris
given inFigure3.5.
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AQUIFER Il , PREMONSOON , DEPTH TO WATER LEVEL (MAY. 2017)
Solapur District, Maharashtra Legend
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Figure3.4: DTWLDeeperAquifer (May. 2017
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AQUIFER Il , POSTMONSOON , DEPTH TO WATER LEVEL (NOV. 2017)
Solapur District, Maharashtra
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Figure3.5: DTWLDeeperAquifer (Nov. 2017)

3.3  Water Level Trend (2008-2017)
3.3.1 Pre-monsoon water levels trend.

In Solapur districtpre-monsoon rise in water levels trend has been recordefiéat
stations and ranges from @007 (Rajapur, Sangoléaluka) to 034 m/year (Ajanale
Sangolataluka) while falling trend was observed #21 stations varying from 0.GD
(Dontri, Soalpurtaluka) to 0.67 m/year (Hivare, Moholtaluka). During prenonsoon,
declining water level trend has been observed in abb@t91sq km area during 2@317,

i.e, 68.4% of the area. Significant decline more than 0.20 m/year has been observed in
876 sq km, i.e.5.8 % area covering major part ¢farmala, Madha and Mohol talukas
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Rise in water level trend has been

observed in central part of the district covering major

part of Madha, Barshi and Akkalkaalukas Premonsoon trend map is presenteal

Figure3.6.
3.3.2 Post-mosoon water levels

trend

In Solapurdistrict, post monsoon rise in water levels trend has been recorded at
29 stations and it ranges between D9 (Natepute Malshirastaluka) to 034 m/year

(Basalegaon, Akkalkaaluka) while
from 0.0QL (Chikharde, Barshaluka
water level trend has been observ

falling trend was observed 148 stations varying
) b 042 ml/year (Kurbavi, Malshirasaluka). Fsing
ed in partAKkalkot and Barshi Talulall in water

level trend has been observed in tineajor parts of the districtSignificant decline more
than 0.20 m/year has been observeddiB9sq kmareg i.e.,2.94% areaFigure3.7

PRE-MONSOON GROUND WATER LEVEL TREND (MAY 2008 - MAY 2017)
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Figure3.6: Premonsoon decadal water level trend (May 200&y 2017)
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POST-MONSOON GROUND WATER LEVEL TREND (NOV 2008 - NOV. 2017)

Solapur District, Maharashtra
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Figure 3.7: Postmonsoon decadal trend (20687)

3.4  Hydrograph Analysis

The variation in short term and lodgrm water level trends may be due to
variation in naturalrecharge due to rainfall and withdrawal of groundwater for various
agricultural activity, domestic requirements and industrial needs. The analysis of
hydrographs(Figure 3.8.1 to 3.8.11) show that the annual rising limbs in hydrographs
indicate the naturalrecharge of groundwater regime due to monsoon rainfall, as the
monsoon rainfall is the only natural source of water for recharge to the ground water
regime However, continuous increase in the groundwaésttraction visa-vis decrease
in rainfallis indcated by the recessionary limbAll hydrographs show declining trend
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during premonsoon period, which indicates water levels going deeper and stress on
groundwateruse.

Hydrograph
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Figure3.8.1: Hydrograph (2@0-19), Udagi Akkalkot Taluka
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Hydrograph
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Figure3.8.3: Hydrograph (2@0-19), Jeur Karmala Taluka

Hydrograph
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Figure3.8.4: Hydrograph (2@0-19), Parite, Madha Taluka
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Figure3.8.5: Hydrograph (20017), Malshiras, Malshiras Taluka
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Hydrograph
Site Name : Marwade State : Maharashtra District : Solapur Tahsil: MANGALVEDHE Block : MANGALIVEDHE Village : Marnwade
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Figure3.8.6: Hydrograph (20129), Marwade, Mangalvedhe Taluka
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Figure3.8.8: Hydrograph (201Q9), Ranzani, Pandharpur Taluka
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Figure3.8.9: Hydrograph (20149), Junoni, Sangole Taluka
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Figure3.8.10: Hydrograph (20149), Nannaj, Solapur North Taluka
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Figure3.8.11: Hydrograph (201Q9), Nandni, Solapur South Taluka
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4. GROUND WATER QUALITY

Water sampling is being done every year from GWM wells duringnanmesoon
period (May). The data gaanalysis has been carried out to find out the adequacy of
information on water quality and identifieddditional location®0 for shallowand 15 for
deeper aquifes. Ground water quality data d®9 monitoring wells of CGWB and GSDA
representing shallow guifer and 104 samples data from earlier studiesrepresenting
shallow aquifer have been utilised to decipher the quality scenario of shallow ad&ger.
exploratory wells tubewells / borewells of CGWB and GSDAl4ftExploratory well
data fromearlier studiesepresenting deeper aquifer have been utilised to decipher the
quality scenario of deeper aquifefThe aquifer wise ranges of different chemical
constituents present in ground water are givenTiable4.1. The details of water quality
analysigfor shallow aquifer are given iAnnexurelV and for deeperaquifer are given in
AnnexureV.

Table4.1: Aquifer wise ranges of chemical constituents $olapur district

: Shallow aquifer Deeper aquifer

Constituents Min Max Min Max

pH 6.5 9.2 6.5 9.5
EC 298 10000 375 2910
TDS 191 6400 200 1885
TH 40 2560 25 960
Calcium 8 926 0 245
Magnesium 0 501 0 109
Potassium 0.03 78.45 0 8.3
Sodium 3.9 796 0 400
Bicarbonate 19.5 658 11 403
Chloride 70 1550 0 440
Sulphate 3 1260 0 752
Nitrate 0 879 0 220
Fluoride 0 1.5 0 12

4.1  Electrical Conductivity (EC)

Distribution of Electrical Conductivity in Shallow Aquifer:

The EC in shallow aquifer varies betwe@98 (Musti,South Solaputaluka) and
10000uS/cm(Akole kathj North Solaputaluka). Out ofL89 samples collectedrom dug
wells, 14 samples are having BE range of2250to 3000 uS/cmand only17 samples
have shown ECG 30000uS/cm It is observed that the concentration fohigh EC 2250
pS/cm has been observed patchesin Pandharpur,North and south Solaptaluka and
small parts of Madha and Malshiragaluka Thedistribution of electrical conductivity in
shallowaquifers is shown in figi.1and analytical data is presentedteble 4.2.

Distribution of Electrical Conductivity in Deeper Aquifer:

The concentration of EC in deep aquifer varies betwd@h (Shelgone Barshi
taluka) and2910uS/cm(Alagi, Akkalkot taluka).Out of 119 samples collected from tube
wells/bore wells 5 samples are having E@ore than 225QuS/cmlt is observed that the
concentration of high EC more th&®250 has been observed in parts 8outh Solapur
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and Akkalkot talukas The dstribution of electrical conductivity in deeper aquifers is
shown infig: 4.2 and analytical data is presentedteble 4.2.

Table4.2: Aquifer wiseElectrical conductivity data

EC shallow aquifer Deeper Aquifer
S:No. (uS/cm) No. of % ofsamples No. of % of samples
samples samples
1 < 250 0 0.00 0 0
2 >250750 27 16.07 49 41.18
3 >7502250 110 65.48 65 54.62
4 22503000 14 8.33 5 4.20
5 30005000 12 7.14 0 0
6 5000 5 2.98 0 0
Total samples 168 100 119 100

4.2 Nitrate:

Nitrogen in the form of dissolved nitrate nutrient for vegetation, and the element
is essential to all life. The major contribution in ground water is from sewage, waste
disposal, nitrate fertilizer and decaying of organic matter.Solapurdistrict nitrate
concentration varies betweefl to 879 mg/l. As per BIS (2012he desirable limits 45
mg/l. In shallow aquifer189 sampleswere analysed out of these 54 water samples
show the nitrate concentration exceeded the desirable limit of 45 mg@he high
concentration of Nitréee may be due to domestic was@nd sewage in the urban and
rural parts of district.In deeper aquifer,119 wells analysed, out othese 15 water
samplesshow that the nitrate concentration exceededhé desirable limit of 45 mg/lThe
deeper aquifeiis alsoaffected by nitrate contamination, it may be due to percolation of
nitrate contaminants from the ground surfa@es there are no other reasons for nitrate
contamination in deeper aquifer@quifer wise nitrate concentration is giventable 4.3.

4.3 Fluoride:

In shallow aquifer, concentration of fluoride ranges from10t® 1.5 mg/Il. out of
169 samplesanalysed only 6 samples show fluoride concertation more than 1 mg/l. In
shallow aquiferin Deeper Aquifer, concentration of fluoride ranges fror22io 12 mg/I.
out of 95 samples analysed3 samples show fluoride concertation more than 1 mg/l. In
Deeper aquifer, the ighest concentration of fluoride is found Madha, SouthSolapur
and North Solapur Talukag, may bedue to the lithological reason onhAquifer wise
fluoride concentration is given table 4.3.

Table 43: Aquifer wisenitrate and Fluoride concentratin in Solapur district

Noz> 45 mg/I

fluoride >1 mg/l

No of samples

No of samples

No of samples

No of samples

Taluka Shallow Aquifer| Deeper Aquife Shallow Aquife] Deeper Aquifer
AKKALKOT [0 1 0 2

BARSHI 2 0 2

KARMALA 11 2 0 2

MADHA 11 4 0 10
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Noz> 45 mg/I

fluoride >1 mg/l

No of samples

No of samples

No of samples

No of samples

Taluka Shallow Aquifer| Deeper Aquifel Shallow Aquifel Deeper Aquifer
MALSHIRAS | 0 1 0 3
MANGALVEDHE 1 1 0 3
MOHOL 9 0 4
PANDHARPUR | 7 1 0 4
SANGOLA 1 0 2
SOLAPUR NOR] 3 3 0 6
SOLAPUR SOU] 9 2 0 4
Total 54 15 0 42
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4.4  Suitability of ground water for drinking purpose

In shallow aquifer,6.41 % samples are having TDS concentration more than
maximum permissible limit (MPL) ab&.13% of samples have TDS concentration above
the Desirable limit (DL) but below the MPL. The water from such area is not fit for
drinking purpose if directly consumedthout treatment. It is also seen that abodit to
31 % samples are beyond the maximum permissible limit for the parameters like TH, Ca,
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Mg, Cl, Spand Na@ indicating that the water is not suitablér drinking purpose.
Concentration ofchemical constitents in shallow Aquifer is giventable 4.4.

In Deeper aquifer7.56 % samples are having TDS concentration more than the
Desirable limit (DL) but below the MPL. The water from such area is not fit for drinking
purpose if directly consumedithout treatment. It is also seen that abo to 15 %
samples are beyond the maximum permissible limit for the parameters like TH, Ca, Mg,
Cl, Se and N@ indicating that the water is notsuitable for drinking purpose.
Concentration ofchemical constituents in shallow Aquifer is givetalrie 4.5.

Table4.4: Concentration ofChemical constituents irshallow Aquifer

Total no | Shallow aquifer
Drinking water | of Samples Samples Samples
Parameter | Standards (S | ground P
105002012) water (<DL) (DL-MPL) (>MPL)
samples
DL MPL No | % No % No | %
pH gg - 168 156|92.86 |12 7.14 0.00
TDS 500 | 2000 78 30 |38.46 |43 55.13|5 6.41
TH 300 | 600 168 56 |33.33 |73 43.45/39 |23.21
Ca (mg/L) | 75 200 168 40 | 2381 |75 44,6453 |31.55
Mg (mg/L) | 30 100 168 59 |35.12 |82 48.81| 27 |16.07
Cl (mg/L) | 250 | 1000 168 114 67.86 |51 30.36| 3 1.79
SQ (mg/L) | 200 | 400 168 120| 71.43 | 30 17.86| 18 | 10.71
No
NGs; (mg/L)| 45 relax 168 114| 67.86 54 |32.14
F(mg/L) |1 15 168 168| 100.00

(Here, DtDesirable Limit, MRIMaximum Permissible Limit)

Table4.5: Concentration o€hemical constituents in Deeper Aquifer

Total | Shallow aquifer

Drinking water
Parameter | StandardgIS g:)oﬁ]; Samples Samples Samples
105002012) q
(<DL) (DLMPL) (>MPL)
water
DL MPL sampl | No | % No |% No |%
es
pH 6.58.5 | - 119 110 [ 9244 |9 7.56 0.00
TDS 500 2000 119 57 |47.90 |62 52.10 |0 0.00
TH 300 600 119 96 80.67 |13 10.92 | 10 8.40
Ca (mg/L) | 75 200 119 91 76.47 |23 19.33 |5 4.20
Mg (mg/L) | 30 100 119 98 82.35 |18 15.13 | 3 2.52
Cl (mg/L) | 250 1000 119 102 |85.71 |17 14.29 | O 0.00
SQ (mg/L) | 200 400 119 89 74.79 |18 15.13 | 12 10.08
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NO: (mg/L) | 45 L\'e‘l)ax 98 |83 |84.69 0.00 |15 |15.31
F(mgll) |1 15 107 |65 |60.75 |42 |39.25

(Here, DEDesirable Limit, MRIMaximum Permissible Limit)

4.5  Suitability of ground water for irrigation

The water used for irrigation is an important factor in productivity of crop, its
yield and quality of irrigated crops. The quality of irrigation watepends primarily on
the presence of dissolved salts and their concentrations. The Electrical Conductivity (EC),
Sodium Absorption Ratio (SAR) and Residual Sodium Carbonate (RSC) are the most
important quality criteria, which influence the water quality dants suitability for
irrigation.

Electrical Conductivity (EC)

Thenumber of dissolved ions in the water is best represented by the parameter
electrical conductivity. The classification of water for irrigation based on the EC values is
given inTable4.6 and discussed dsllows:-

Low Salinity Water (EC: 1&b50 puS/cm):This vater can be used for irrigation with most
crops on most soils with little likelihood that salinity will develop.

Medium Salinity Water (EC: 25 750 uS/cm):This water can be used if moderate
amount of leaching occurs. Plants with moderate salt toleracae be grown in most
cases without special practices for salinity control.

High Salinity Water (EC: 7502250 uS/cm): This water cannot be used on soils with
restricted drainage.

Even with adequate drainage, special management for salinity control bmay
required and plants with good salt tolerance should be selected.

Very High Salinity Water (EC: >2250 uS/cnhis water is not suitable for irrigation
under ordinary condition. The soils must be permeable, drainage must be adequate,
irrigation water nust be applied in excess to provide considerable leaching and very salt
tolerant crops should be selected.

Table4.6: Classification of Ground water for Irrigation based on EC values

EC shallow aquifer Deeper Aquifer
S.No.
(US/cm) No. of sampleg % ofsamples | No. of sampleg % of samples
1 < 250 0 0.00 0 0
2 >250750 | 27 16.07 49 41.18
3 >7502250 | 110 65.48 65 54.62
4 22503000 | 14 8.33 5 4.20
5 30005000 | 12 7.14 0 0
6 5000 5 2.98 0 0
Total samples 168 100 119 100

In shallow aquifer, maximumnumbers of samples falinder the category of
medium to high salinity type ofwater. In deeper Aquifey also maximumnumbers of
samples fallunder the categoryof medium to highsalinity type of water. The areas
wherevery highsalinity prevail§>2250uS/cm) ground watercan be used for irrigation
for veryhighsalt tolerant crops and witproper soil anccrop management practices
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Sodium Absorption Ratio (SAR

Since Calcium and Magnesium will replace Sodium more readily than vice versa,
the ratio reflects the Sodium hazard. The SAR indicates the relative activity of the Sodium
ions in exchange reactions with the soil. The main problem with high sodium
concentraton is its effect on soil permeabilityhardening of soil& water irrigation
system Sodium also contributes directly to the total salinity of the water and may be
toxic to sensitive crops such as fruit trees. The higher value of SAR indicates soitestructu
damage. In shallow aquifer, out 889 samplesanalyzedand 187 samplesare having SAR
lessthan 10 and 2 samples are having SARluemore than 10. In deeper aquifer, out of
119samplesl13samples are having SAR valess than 10and only one samplbaving
SAR more tha 18 he classification of ground water samples based on SAR values for its
suitability for irrigation purpose is shown Trable4.7.

Table4.7: Classification of Ground water for Irrigation based on SAR values

SAR value
) <10 10-18 18-26 > 26
Quality
Good Good to Permissibl¢ Doubtful | Bad (Unsuitable
Characteristics
Total Samples Samples Samples Samples
No of
GW % % % %
samples| No No No No
Shallow 189 |187]98.94 2 1.07 | 0 | 0.00 0 0
Aquifer
Deeper 119 |113]94.96 5 442 | 1 ]0.88 0 0
Aquifer
Total 308 300 97.40 7 233 | 1|0.33 0 0

Residual Sodium Carbonate (RSC):

Residual Sodium Carbonate (RSC) is considered to be superior to SAR as a
measure ofsodacityparticularly at low salinity levels. Calcium reacts witkcdnibonate
and precipitate as Ca@GOMagnesium salt is more soluble and so there are fewer
tendencies fo it to precipitate. When calcium and magnesium are lost from the water,
the proportion of sodium is increased resulting in the increase in sodium hazard. This
hazad is evaluated in terms of RSKhe classification of ground water samples based on
RSC vaks for its suitability for irrigan purpose is shown ihable4.8.
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Tabk 4.8: Classificatiorof Ground water for Irrigation based on RSC values.

Characteristics | Total No RSC values (meqg/L)
of GW <1.25 1.252.50 > 2.50
samples Good Doubtful Bad
(Unsuitable)
No. of % No. of % No. of %
Samples Samples Samples
Shallow Aquifer| 189 172 91.01 7 4.07 10 5.81
Deeper Aquifer 119 115 96.64 4 3.48 0 0.00
Total 308 287 93.18 11 3.83 10 3.48

In shallow aquiferjt is doserved that out 0fl89 samplesonly 17 samples show
RSC values more than 1.25 meqg/L indicatimgf the ground water of the aread not
suitable for irrigationwhile in deeper aquifer, out ofLl19 samples onlyl samples show
RSC more than 1.25 meq/L indiog that the ground water of the area is not suitable for

irrigation.

5. GROUND WATER RESOURCES

5.1

Ground Water Resources 1 Aquifer-I

Central Ground Water Board and Ground Water Survey and Development
Agency (GSDA) have jointly estimated the ground water messuof Solapurdistrict
based on GE@015methodology. Talukavise ground water resources are givenlable
5.1, andgraphical representations of the resources on the map are showigime 5.1.

Table5.1: Ground water resources, Aquifdr(Shallow aquifer), Solapur district (20}

Sr | Assessmen Annual Current Annual Ground Water Annual Net Stage of | Categorizati
No. | t Unit Extractable Extraction (Ham) GW Ground | Ground | on
Name Ground Irrigation | Water Total Allocatio | Water Water | (OE/Critical
Water Use Draft for | Extraction | n for Availabil | Extracti | /Semi
Recharge domestic | (6=4+5) Domesti | ity for on (%) | critical
(Ham) and c Use as | future (9=(6/3) | /Safe)
industrial on 2025 | use *100))
Use (Ham) | (Ham)
(8=36-7)
1 2 3 4 5 6 7 8 9 10
1. Akkalkot 13385.26 6968.43 499.89 7468.32 580.31| 5836.51 55.80 Safe
2. Barshi 10084.26 7626.75 466.23 8092.98 528.59| 1928.93 80.25| Semi Critica
3. Karmala 11539.84 7947.38 377.97 8325.35| 420.55| 3305.68 72.14| Semi Critica
4, Madha 15664.15| 12317.21 514.65 12831.87| 570.66| 3734.85 81.92| Semi Critica
5. Malshiras 19488.00| 19130.17 613.74 19743.91| 670.80| 1997.01| 101.31 Over
Exploited
6. Mangat 8451.62 6455.32 300.93 6756.26| 371.21| 1629.47 79.94| Semi Critica
wedha
7. Mohol 13370.73| 11453.91 480.21 11934.13| 540.12| 2488.44 89.26 | Semi Critica
8. N.Solapur 6199.19 3991.40 210.91 4202.31 251.02| 1969.32 67.79 Safe
9. Pandhar 13967.20| 10374.51 410.88 10785.40| 468.19| 3694.62 77.22| Semi Critica
pur
10. | S.Solapur 11070.11 6357.24 365.73 6722.97| 457.79| 4259.82 60.73 Safe
11. | Sangola 14046.82| 10089.50 621.55 10711.05| 782.92| 3184.44 76.25| Semi Critica
Solapur District 137267.20| 102711.83| 4862.70| 107574.53| 5642.17| 34029.08 78.37| Semi Critica
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Ground Water Resources estimation was carried out for 14838.9 sg. km. area.
About 56.1 sg. km. are# hilly not considered for resource estimation. As per the
estimation (2017), the net Annual Extractable Ground Water Recharge is 1372.67 MCM.

The Annual Ground Water Extraction for all uses is estimated at 1075.75 MCM with
irrigation sector being the majaronsumer having a draft of 1027.12 MCM. The domestic

and industrial water usage is estimated to be 48.63 MCM. The net ground water
availability for future irrigation is estimated at 395.16 MCM. Stage of ground water
development varies from 55.80% (Akka)ktm 101.31% (Malshiras). The overall stage of

ground water development for the district is 78.37%. Taluka wise assessments indicate
GKIG aS@Sy ydzyoSNBR 2F GKS G f dz“[l a Ay (UKS R
Talukas, namely Akkalkot, 8alJdzNJ b 2 NI K | y R { 2 LJdzNJ { 2 dzii K -
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Figure 5.1: Ground WateResourceSOLAPUR district

5.2  Ground Water Resources i Aquifer-Il

The ground water resources @éfquifer-ll (Basalk wasalso assessed to have the
correct quantification of resources sthat proper management strategy can be framed.
The total resources of aquifdt have been estimated a348.20 MCM. Taluka wise
summarizel Ground Water Resources of AquHeis given intable 5.2.

51



Table 5.2: Taluka wise summarized Ground Water Resources of AgdifgiDeeper

aquifer)
Taluka Area | Mean | Piezo Sy S Resource | Resource il  Total
(Sg. Km.|thickneg metric above confining | Resource
s (m) | head(m) confining aquifer (mcm)
(Above layer (mcm)|  (mcm)

bottom of

confining

layer)
Akkalkot 600.211 1.25 55 0.005 0.000057 3.75132 1.88166 5.633
Akkalkot 341.742 3 65 0.005 0.000057 5.12613 1.26615 6.3923
Akkalkot 185.295 5 70 0.005 0.000057 4.63238 0.73933 5.3717
Akkalkot 154.93¢ 7 90 0.005 0.000057 5.42287 0.79484 6.2177
Akkalkot 125.34€ 9 60 0.005 0.000057 5.64057 0.428689 6.0693
Barshi 706.404 1.25 70 0.003 0.000017% 2.64902 0.59339 3.2424
Barshi 558.61 3 55 0.0025 0.000012 4.18958 0.36864  4.5583
Barshi 230.35§ 5 90 0.003 0.000014% 3.45537 0.2487¢9 3.7042
Karmala 542.063 1.25 65 0.0025 0.0000144 1.69395 0.5108¢ 2.2048
Karmala 882.606 3 70 0.002 0.0000144 5.29564 0.89585 6.1915
Karmala 232.713 5 60 0.0025 0.0000144 2.90891 0.2024€ 3.1114
Madha 66.0907 1.25 55 0.002 0.0000144 0.16523 0.05271  0.2179
Madha 1402.93 3 65 0.002 0.0000144 8.41758 1.32226 9.7398
Madha 79.7695 5 90 0.002 0.0000144 0.7977 0.1041]  0.9018
Madha 11.1013 7 60 0.002 0.0000144 0.15542 0.00966  0.1651
Malshiras 189.674 1.25 70 0.005 0.000057 1.18544 0.7568 1.9423
Malshiras 465.3 3 55 0.005 0.000057 6.9795 1.45872 8.4382
Malshiras 150.9551 5 65 0.005 0.00057 3.77388 5.59289 9.3668
Malshiras 95.6643 7 60 0.005 0.00057 3.34825 3.27172 6.62
Malshiras 65.9971 9 70 0.005 0.00057 2.96987 2.63328 5.6032
Malshiras 524.5815 11 90 0.005 0.00057 28.8519§ 26.91109 55.763
Mangalvedhe| 205.741 1.25 90 0.003 0.00057 0.77153 10.5545] 11.326
Mangalvedhe| 209.734 3 55 0.003 0.000017% 1.88761 0.13847 2.026
Mangalvedhe| 365.161 5 60 0.003 0.00017 5.47742 2.62914 8.1066
Mangalvedhe| 272.445 7 65 0.003 0.00057 5.72135 10.09409 15.8154
Mangalvedhe| 82.885¢ 9 70 0.003 0.00057 2.23792 3.30715 5.5451
Mohol 288.424 1.25 90 0.005 0.0001% 1.80265 3.11494 4.917§
Mohol 786.944 3 55 0.005 0.000057 11.8041€ 2.46707 14.2712
Mohol 285.535 5 60 0.005 0.00057 7.13838 9.7653 16.9037
Pandharpur | 129.932 1.25 65 0.005 0.0000144 0.81208 0.12244  0.9345
Pandharpur 35.643 3 70 0.005 0.000017% 0.53465 0.02994  0.5646
Pandharpur | 370.48§ 5 90 0.005 0.000017% 9.2622 0.40013 9.6623
Pandharpur 4.862 7 60 0.005 0.0000144 0.17017 0.00423 0.1744
Pandharpur | 749.191 9 55 0.005 0.000017% 33.7136 0.49447 34.2081
Sangola 242.997 1.25 90 0.005 0.0000144 1.51873 0.31711 1.8358
Sangola 509.517 3 65 0.005 0.0000144 7.64268 0.48027 8.1229
Sangola 508.734 5 55 0.0050.0000145  12.71834 0.40574 13.1241
Sangola 232.652 7 60 0.005 0.0000144 8.14282 0.20241] 8.3452
Sangola 271.7293 9 70 0.0050.0000145  12.227872 0.27581 12.5036
Solapur North| 200.17¢ 1.25 70 0.0025 0.000012 0.62556 0.16814  0.7937
Solapur North| 156.255 3 70 0.0025 0.000012 1.17191 0.1312§ 1.3032
Solapur North| 71.2434 5 55 0.0025 0.00001441 0.89054 0.05684  0.9474
Solapur North| 46.1043 7 65 0.0025 0.00001441 0.80683 0.04345  0.8503
Solapur North| 38.017 9 90 0.0025 0.000012 0.85538 0.04104 0.8964
Solapur North| 78.099¢ 11 60 0.0025 0.00001441 2.14774 0.06795 2.2157
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Taluka Area | Mean | Piezo Sy S Resource | Resource il  Total
(Sg. Km.|thickneg metric above confining | Resource
s (m) | head(m) confining aquifer (mcm)
(Above layer (mcm)| (mcm)
bottom of
confining
layer)
Solapur South 227.231 1.25 70 0.005 0.0000144 1.42019 0.23064 1.6508
Solapur South 632.191 3 90 0.005 0.0000144 9.48287 0.82501 10.3079
Solapur South 86.8731 5 55 0.005 0.0000144 2.17183 0.06928 2.2411
Solapur South 13.1957 7 60 0.005 0.0000144 0.46185 0.01144 0.4733
Solapur South 27.347¢ 9 65 0.005 0.000014% 1.23066 0.02133 1.252
Solapur South 97.386¢ 11 55 0.005 0.0000144 5.35628 0.077671 5.4339
Total 14839.0¢ 96.5911 251.6163 348.2074
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6. GROUND WATER RELATED ISSUES

6.1 Declining Water Levels

The ground waterexpbitation has resulted in declinef water levels over the
period of time.In premonsoonseason declining water level trend has been observed in
about 10191sg km area during 2048, i.e., 68.4% of thgeographicahrea. Significant
decline more than 0.20 m/year has been observed in 876 sq km, i.e., 5.8 % area covering
major part of Karmala, Madhand Mohol talukas.In post monsoornseasonfall in water
level trend has been observed in the major parts of the district. Significant decline more
than 0.20 m/year has been observed in 439 sq km .area

PRE-MONSOON GROUND WATER LEVEL TREND (MAY 2008 - MAY 2017)
Solapur District Maharashtra
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Figure6.1: Premonsoon water level trend

54



POST-MONSOON GROUND WATER LEVEL TREND (NOV 2008 - NOV. 2017)
Solapur District, Maharashtra
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Figure6.2: Postmonsoon water level trend

6.2 Low Rainfall, Vagaries of Monsoon and Droughts

The entire district comes under the rain shadow area. Rainfall is uncertain and
scanty. The average rainfall for the district is 541 mms and classified as Drought Prone
areasBased on theainfall trend analysis from 2006 to 2Dit is observed thatll except
3 talukasof Solapur district experiencdow and declining rainfall tren¢Figure6.3.1 to
Figure6.3.6).
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Figure6.3.1: Rainfall Trend (1902019),Akkalkot taluka
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Figure6.3.2: Rainfall Trend (190-2019),Barshitaluka
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Figure6.3.3: Rainfall Trend (1998019),Mangalvedhetaluka
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Figure6.3.4: Rainfall Trend 19982017), Mohol taluka
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Figure6.3.6: Rainfall Trend (1962019),North Solapurtaluka

6.3 Low Ground Water Storage Potential

Low ground water potential areas have been identified&78sq km (abou62.9
%) inthe SolapuDistrict, whereyield remains less than 25 m3/day, mostly due to limited
depth of weathering and fractures in Aquife(Basa).

Limited aquifer potential of Aquifell (Basalt) is seen in aboli8191sg km (about
88 %)of the Solapur distrigthavingyield potential less than 1.0 Ips. Sustainability of both
the aquifers is limited and the wells normally sustain pumping of@3®hours.

6.4  Problems faced during drilling of Borewells:

Red boles, black boles, the inteappean beds, have collapsible nature when
they are saturated. The weathered/highly fractured saturated formation at the contact
zones also collapse agesult of which drill rods assembly gets stuck up. This sometimes
leads to loss of circulation of fluid there by compounding the problems further. The
thickness ranging from 8 to 10 m. The water bearing zones encountered fills up the bore
well and that infises the bole beds in the succession resulting in the collapse of the bole
beds. The casing or cement sealing of the red bole is not possible below 100 m bgl, as the
present rig is equipped to lower casing down to 100 m bgl depth.

Loss of air in jointed ral fractured Basalt was observed during drilling. The
problem can be solved by sealing the zones by lowering casing or by cement sealing. This
process may often damage the potential aquifer zones if not carried out meticulously
with proper equipment.
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6.5 Continuous Increase in Ground Water Extraction and Increase in

Stage of Ground Water Extraction

The stage of ground water development has increased over the period of time
from 1998 to 20¥ from 37.52%n 1998to 75.4%in 2013and to 78.3% in 2017as per
2017 resource estimationThe main reason for ground water overdraft is intensive
irrigation for cash crop. Overall draft for these talukas has increased from 604.14 MCM in
1998 to 1195.52 MCM i8013.Ground Water Resources Estimation carried iou2017,
Annual Extractable Ground Water Recharge was estimatd®#2.67 MCM as per the
new methodology and Annual Ground Water Extraction was estimated a4075.74
MCM.

GROUND WATER RESOURCES

78:23 77.22 75.49 7837
6337

e

(Ham)

(%)

Annual Extractable Recharge /
Stage of Ground Water Extraction

GW Extraction

1998 2004

2008 2011 2013 2017
Assessment Year

B Annual Extractable GW Recharge

B Annual GW Extraction
— Stage of Ground Water Extraction

Figure6.4: Changes in Ground Water Extraction and Increase in Stage of GrounénWat
Extraction inSolapurDistrict

58



7. MANAGEMENT PLAN

The management plan has been proposednanage the ground water resources
and to arrestfurther declinein water levels.The management plan comprises two
componentsnamelysupply-sidemanagement and demand siseanagement. The supply
side Managementis proposed based on surplus surface wat@vailability and the
unsaturated thickness of aquifevhereas the demand side management is proposed by
use of micro irrigation techniques and aigge in cropping pattern.

7.1  Supply Side Management

The supply side management of ground water resources can be done through the
artificial recharge of surplus runoff available within river sub basins and micro
watershedsAlso,it is necessary to understartie unsaturated aquifer volume available
for recharge. The unsaturated volume of aquifer was computed based on the area
feasible for recharge, unsaturated depth below 5mbgl and the speyiicd of the
aquifer. Table 7.1 gives the district wisgolume available for the recharge

Table7.1: Areafeasible and volume available for Artificial Recharge

Taluka Geographical Area | Area feasible for | Unsaturated Volume
(sq. km) recharge(sg.km) (MCM)

Akkalkot 1407.05 1142.73 2285.46
Barshi 1509.94 1481.68 2963.36
Karmala 1659.83 1229.39 2458.78
Madha 1559.33 1484.36 2968.72
Malshiras 1528.01 498.16 996.32
Mangalwedha 1135.10 1162.88 2325.76
Mohol 1360.46 1228.42 2456.84
N.Solapur 589.27 523.43 1046.86
Pandharpur 1290.10 1052.92 2105.84
S.Solapur 1084.15 963.37 1926.73
Sangola 1771.76 950.44 1900.88
Total 14895.00 11717.78 23435.55

The total unsaturated volume available for artificrecharge i$23435.55MCM
and it ranges from996 MCM in Malshirastaluka to 2968 MCM in Madhataluka. The
available surplus runoff can be utilized for artificial recharge through construction of
percolation tanksand Check dams at suitablstructures The number of recharge
percolation tanksand check dams are decided based on tlepth to waterlevel and
drainageavailable in the district

Thus, after taking into consideration all the factors, oP§893 MCM of surplus
water canbe utilised for recharge, which is given in tabl).2 This surplusvater canbe
utilized for constructin@690check damsnd 940 percolation tanks anat suitable sites.
The number of feasible artificial recharge structures was calculated by conside?idg
MCM per percolation tankand 0.03MCM per check danirhis intervention should lead
to recharge @ 75% effency of about201.7 MCM/year. Tentative locations of these
structures areggiven inFigure7.2 and cetails also given iAnnexureVI(A) and VI(B)
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Table7.2: ProposedRecharge Structures

Taluka Geograp | Area Unsatura | Surplus| Proposed | Total Volume of | Total
hical feasible | ted water | number of | Water expected | recharged
Area for Volume | availab | structures | to be @ 75 %
(sq.km) recharge | (MCM) le for recharged@ 75 | efficiency
(sg. km.) AR % efficiency (MCM)
(MCM) (MCM)
PT |CD | PT CD
Akkalkot 1407.05| 1142.73| 2295.19| 28.11| 98| 281 | 14.74 6.34 21.08
Barshi 1509.94| 1481.68| 2963.36 36.3| 127 | 363| 19.05 8.18 27.23
Karmala 1659.83| 1229.39| 2458.78| 30.12| 105| 301 | 15.79 6.8 22.59
Madha 1559.33| 1484.36| 2968.72| 36.36| 127 | 364 | 19.08 8.19 27.27
Malshiras 1528.01| 498.16 996.32 12.2| 43| 122 6.43 2.72 9.15
Mangalwedha| 1135.1| 1162.88| 2325.76| 28.49|100| 285| 14.96 6.41 21.37
Mohol 1360.46| 1228.42| 2456.84 245| 86| 245| 12.87 5.51 18.38
Pandharpur 1290.1| 1052.92| 2105.84| 22.05| 77| 221| 11.57 4,97 16.54
Sangola 1771.76| 950.44| 1900.88| 23.28| 81| 233| 12.17 5.29 17.46
N.Solapur 589.27| 523.43| 1046.86| 12.82| 45| 128 6.75 2.87 9.62
S.Solapur 1084.15| 963.37| 1926.73 14.7| 51| 147 7.67 3.36 11.03
Total 14895 11717.78| 23445.28| 268.93| 940 | 2690 | 141.08| 60.64 201.72
Artificial Recharge
Solapur District , Maharashtra
3
Legend
Taluka HQ s
Drainage —
Artificial Recharge
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.| :"
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Figure7.1: Proposed Artificial Recharge structures
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Also, rooftop rainwater harvesting can be adopted in 25% of the households in
urban areas and 10% of the households in rural areas with 50 Sq. m roof area. This
technique is recommended anday be implemented if economically viable

7.2 Demand Side Management

Demand side interventiss such as change in cropping pattern has not been
proposed in the area as cash crop cultivation drives the economy of the region. However,
there is a scope for increasing areas under miaigation techniques like drip irrigation
(about 334 sq kmarea of sugarcanand 10.3 sq. km. area of onion craphichis under
groundwater irrigation is proposed to be covered under Drip).Volume of Water expected
to be saved is estimated 490.38MCM in sugarcane crop (Sugarcane Surface Flooding
irrigation reqg- 2.45 m. Drip Req. 1.88, WUE0.57 m) and2.678 MCM in Onion crop
(Onion requirement- 0.78 m, Drip- 0.52 m WUE 0.526 n) . Total water saved by
implementing Drip irrigation would be 193.06 MCM.

Table7.3: AreaProposedfor Drip Irrigation Demand $le Management

Taluka Geographical Sugarcane Volume of Onion crop | Volume of Total

Area 6g.km) | crop-ground | Water -ground Water water
water expected to | water expected to | saved
irrigated area| be saved irrigated be conserved
proposed to | (MCM). area (MCM).
be covered | Sugarcane proposed | Onion
under Drip waterreg- to be requirement-
(sg.km.) 2.45 m. Drip | covered 0.78 m, Drip

Req.- 1.88, under Drip | 0.52 m, WUE
WUE 0.57 m | (sg.km.) 0.26 m

Akkalkot 1401.3 50 28.5 2 0.52| 29.02
Barshi 1522.5 50 28.5 5 13 29.8
Karmala 1659.83 2 1.14 0 0 1.14
Madha 1559.33 2 1.14 0 0 1.14
Malshiras 1528.01 103 58.71 0 0 58.71
Mangalvedhe 1141.59 50 28.5 0.3 0.078| 28.58
Mohol 1360.46 17 9.69 0 0 9.69
Pandharpur 1290.1 2 1.14 0 0 1.14
Sangola 1514.31 35 19.95 0 0| 19.95
Solapur North 683.03 20 114 3 0.78| 12.18
Solapur South 1084.15 3 1.71 0 0 1.71
Total 14744.61 334 190.38 10.3 2.678| 193.06

7.3  Expected Benefits

The impact of groundwater management plans on the groundwater system in the
district after its implementation is evaluated and the outcome shows significant
improvement in groundwater scenario in dthluka as given in the Tald&.3 &7.4.

The micrairrigation techniques ar@roposed inSugarcane crop growing area of
334.0 Sq. Km & Onion 10.0 Sg.KM can save a total of 193.06 MCM of GW.
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Table7.3: Expected benefits after managementterventions

Taluka Annual Current | Water Water Present | Ground Ground Expected
Extractab | Annual Recharg | saving by | Stage of | water water Stage of
le Ground | Ground | ed by demand Ground | resources Draft after | Ground
Water Water Supply side Water after demand Water
Recharge | Extractio | side interventi | Extractio | supply side | side Extraction
(MCM) n (MCM) | interven | on (MCM) | n (%) manageme | manageme | after Supply
tion nt (MCM) nt (MCM) and
(MCM) Demand
side
intervention
s (%)
Akkalkot 133.85 74.68 21.08 29.02 55.79 154.94 45.66 29.47
Barshi 100.84 80.93 27.23 29.8 80.25 128.07 51.13 39.92
Karmala 115.4 83.25 22.59 1.14 72.14 137.99 82.11 59.51
Madha 156.64 128.32 27.27 1.14 81.92 183.91 127.18 69.15
Malshiras 194.88 197.44 9.15 58.71 101.31 204.03 138.73 67.99
Mangalvedhe 84.52 67.56 21.37 28.58 79.94 105.88 38.98 36.82
Mohol 133.71 119.34 18.38 9.69 89.25 152.08 109.65 72.1
Pandharpur 139.67 107.85 16.54 1.14 77.22 156.21 106.71 68.31
Sangole 140.47 107.11 11.03 1.71 76.25 151.49 87.16 55.19
Solapur 61.99 42.02 17.46 19.95 67.78 79.45 29.84 41.68
North
Solapur 110.7 67.23 9.62 12.18 60.73 120.32 65.52 53.83
South
Total 1372.67| 1075.73 201.7 193.06 78.37 1574.37 882.69 56.06
7.4  Development Plan

The ground water development plan is recommended to bring the stage of
ground water extraction upto 70%. Balance ground water resources available for ground

water development after the stage @round Water Extractiors bought up to 70% after
implementingabove measures i279.81 MCM. The development plan is proposed to

bring stage of ground water development up to 70% and details are given in table 10.4

andFigure 73.
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Table7.4: Development plan

Taluka Annual | Ground | Ground | Expected | Balance Propos | Proposed| Additional
Extracta | water | water Stage of | GWR ed No. | No. of Area
ble resourc | Draft Ground available | of DW | BW @1.5| (sq.km.)
Ground | es after | after Water (after @ 1.5 | ham for | proposed
Water supply | deman | Extraction| implementi | ham 10% of | to be
Recharg| side d side | after ng supply | for GWR brought
e manage| manage| Supply side/ 90% of | Available | under
(MCM) | -ment |-ment |and demand GWR assured
(MCM) | (MCM) | Demand | side Availab Ground
side interventio | le Water
interventi | ns) for irrigation
ons (%) | further with av.
Developme CWR of
nt to 0.65m
achieve with70%
70% Stage Stage of
of Ground GW
Water Extraction
Extraction
(MCM)
Akkalkot 133.85| 154.94| 45.66 29.47 62.79| 3767 419 96.6
Barshi 100.84| 128.07| 51.13 39.92 38.52 2311 257 59.26
Karmala 1154 137.99| 82.11 59.51 14.48 869 97 22.27
Madha 156.64| 183.91| 127.18 69.15 1.56 94 10 2.4
Malshiras 194.88| 204.03| 138.73 67.99 4.09 246 27 6.3
Mangalvedh 84.52| 105.88| 38.98 36.82 35.13 2108 234 54.05
e
Mohol 133.71| 152.08| 109.65 72.1 0 0 0 0
Pandharpur 61.99| 156.21| 106.71 68.31 2.63 158 18 4.05
Sangola 110.7| 151.49| 87.16 55.19 23.39 1403 156 35.98
N Solapur 140.47| 79.45| 29.84 41.68 20.28 1217 135 31.2
S.Solapur 139.67| 120.32| 65.52 53.83 19.69 1181 131 30.29
Total 1372.67| 1574.37| 882.69 56.06 219.37| 16791 1462 337.49

The Balance ground water resources available after implementing supgilye/
demandside interventions recommended to be utilised for further Development to
acheve 70% Stage of Ground Watektraction is estimated to be219.37 MCM. This
would bring 337.49 sq km additional area under assured ground water irrigation with
average crop water requirement of 0.65 m by constructing 16791 Dug wells and 1462
Bore welldn phased manner for 6 years
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DEMAND SIDE INTERVENTION
Solapur District , Maharashtra
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ADDITIONAL AREA PROPOSED TO BE BROUGHT UNDER ASSURED GW IRRIGATION
Solapur District , Maharashtra
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8. SUM UP

A thorough study was carried out based on data gap analysis, data generated in
house, data acquired from State Govt. departments and GIS maps prepared for various
themes. All the available data was brought on GIS platform and an integrated approach
was adopted forthe preparation of taluka wise aquifer maps and aquifer management
plans ofSolapurdistrict.

Solapur district is one of thive districts of Pune division of Maharashtra State
that form the region of Western Maharashtra, with a geographical area of 14895 sq. km.
The district headquarters is located at Solapur Town. For administrative conventieace,
district is divided into 11 talukas viz., Solapur North, Malshiras, Pandharpur, Barshi,
Madha, Sangole, Akkalkot, Mohol, Solapur South, Karmala and Mangalvedhe. It has a
total population of 4,317,756 as per 2011 census. The district has 11 townsitaarid
1167 villagesA major part of the district comes under Bhima and Sina basin.

Physiographically the district shows a hilly and undulating terrain, with altitude
ranging between 420 and 720 m above MSL.

Solapurdistrict falls under the rain shadow aa. Rainfall is less than 500 mm in
the west and increases to the east to about 850 nRainfall is uncertain and scanfiyhe
average rainfall for the district is 488.8 mifihe district is lassified as Drought Prone
area. Based on the rainfall trend anaig, it is observed that all except 3 talukas of
Solapur district experiencew and declining rainfall trend.

Deccan Trap Basalt of upper Cretaceousdwer Eocene age is the major rock
formation in the district Only a very narrow belt confined to theabks of rivers is
underlain by Recent Alluvium. Alluvium and Bagaitn main aquifers in the district. Two
aquifer Systems in Basalt and one shallow aquifer in Alluviuntgéirto riverbankg are
found to be prevailing in the district. Deccan basalts drgdrogeologically in
homogeneous rocks. The weathered and jointed /fractured parts of the rock, as also
permeable interflow beds constitute the zone of ground water storage and flow.

2 Major Aquifer Systems have been deciphered based on 323 DW andr®8 bo
wells. The shallow Aquiférranges in depth from 8 to 30 m.bgl (Weathered /Jointed/
Fractured Basalt) and the deeper Aquifgit ranges in depth from 60 to 196 m.bgl
(Jointed/fractured basalt).

The water table varies from 420 m amsl in southeasteaart pf the area to about
560 m amsl innorthwestern part of Solapur districtGround water flow directions
controlled by basin divide of Krishna (Sina/Bhima sub basin) river basyeneral, the
ground water movement is towards the Bhima, Sina, Gorda and Nira riltelhgs been
observed that the ground water flow direction follows the topography of the ared is
towards the major drainage.

The specific capacity of the wells tapping Deccan Trap Basalt ranges between 1.6
and 5 Ips/m of draw down and the transmissivity ranges from 1.25 to 28day The
specific capacity of dugells tested in alluvial agi@r ranges between 1.1 and 10 Ips/m
of drawdown. During the pumping tests conducted on the exploratory wells in Alluvium,
the transmissivity was found to vary from 30 to as high24® nt/day. The storage
coefficient varied between 3x10and 1.7x1¢. In Deeper Aquifedll (Jointed/Fractured

66



Basalt), yield is low (less than 2.5 Ips), the transmissivity varies from 18 t@/88ynThe
storage coefficient varied between 0.00034 and 6.37%10

The depth to water levels in Solapur district during May 2Ginges between 4.1
mbgl (Khatgaon, Karmala taluka) and 23.5 mbgl (Maslechaudhary, Mohol taluka and
Tanali, Pandharpur). The depth to water levefsless than 5 mbgl is represented as
localized. The depth tvater level between mnd 10 mbgl is observed imost part of the
district and covers about 50% of the area. The depttvater levels between 1@nd 20
mbgl is observed in central part and east west elongated patch covering parts of Madha,
Mohol, Pandharpur, North Solapur and South Solapur talukasdé@pin to Water levels
from 10-20 mbgl is also observed as small pockets in Karmal, Malshiras, Sangola,
Mangalwedha and Barshi talukas. This zone covers about 35% of the district area. The
depth to Water levels more than 20 mbgl is observed in spwdkes around in central
part of the district The depth to water levels in Solapur district during Nov. 2017 ranges
between 0.5 (Kuslamb, Barshi taluka and Kavitgaon, Karmala taluka) and 18.5 mbgl
(Takali Shikandar, Mohol taluka). Shallow water levels withim bgl are observed in
north east part of Barshi, central and north east part of Sangola and small patches
observed in Mangalwedha, Madha, Mohol and Karmala talukas. The depth to water
levels between 5 mbgl is observed in major parts of the district eong Akkalkot,
Mangalwedha, Madha, Mohol, karmala, Pandharpur, Barshi and malshiras talukas. The
depth to water levels between-50 mbgl is observed in most of the north Solapur, south
Solpaur, north west of Malshisras talukas and elongate patches is paf®andharpur,
Madha, Sangola, Mohol, Karmala and north of Akkalkot talukas. The depth to water levels
above 10 mbgl is observed in small patches of north Solpaur, south Solpaur, Pandharpur,
Madha and Karmala talukas.

From thePremonsoonWater Level Tand (20082017) map prepareddeclinng
trend of groundwater level i®sbserved in about 10191sq km aré@8.4%). Significant
decline more than 0.20 m/year observed in 876 lsm, (5.8 %) area covering major part
of Karmala, Madha and Mohol talukas.

From the Post monsoon Water Level Trend (22087) map prepared, declining
trend of groundwater level is observeid the major parts of the district. Significant
decline more than 0.20 m/year has been observed in 438recarea(2.94%)

Sustainability ofboth the aquifers is limited and the wells normally sustain
pumping of 0.5 to 3 hoursAquifergl, the shallow unconfined aquifer has limited
weathering, limited fractures and limited GW potential (70% area with Yield less than 25
m3/day). Aquiferg Il, the deeper semconfined/confined aquifer has limited fractures
and limited GW potential (85% area with Yield less than 1.25 Ips) and is less sustainable

TheGround Water Resourcdsstimationfor Solapur district, as per Ground Water
Resource Estimation (2@), was carried out for 14838.9 sq. km. area. About 56.1 sq. km
areais hilly and not considered for resource estimation. As per the estimation (2017), the
net Annual Extractable Ground Water Recharge is 1372.67 MCM. The Annual Ground
Water Extraction forall uses is estimated at 1075.75 MCM with irrigation sector being
the major consumer having a draft of 1027.12 MCM. The domestic and industrial water
usage is estimated to be 48.63 MCM. The net ground water availability for future
irrigation is estimatedat 395.16 MCM. Stage of ground water development varies from
55.80% (Akkalkot) to 101.31% (Malshiras). The overall stage of ground water
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development for the district is 78.37%he stage of GW development is 80.25% in Barshi,
72.14% in Karmala, 81.92% iradlha, 101.31%n Malshiras 79.94% in Mangalwedha,
89.26% in Mohol, 77.22% in Pandharpur & 76.25% in Safigilka wise assessments
indicatesthat one Talukaj.e.,a | f 8 KA N} & T ISHEL3 2chdESMitatubasd S NJ
FlL £t dzy RS NJ atefoBy¥ndhreeN&lukds haniely Akkalkot, Solapur North and
{2€fF LIzNJ { 2dz0 K T f f ThesfageSoNgrodand wateBléveloprheit $E 2 NB
Solapur taluka has increased over the period of time from 37.52% in 1998 to 75.49% in
2013 and to 78.37% in 20.

In major part of the district ground wates potableand its quality is well within
permissible limit except, for 54 water samples (~10% ) in Aguitend 15 water samples
(~10%)in Aquiferll showing Nitrate contamination (NQ@oncentration morethan 45
mg/l). This is a localised Phenomenon mainly due to fertilizer use, seepage from domestic
sewage as also contaminated isurface water irrigatidfso,Fluoride concentration more
than 1.5 mg/l is observed in 42 water samples of deeper Aquifer ek of the
samples in shallow aquiferfhe EC in shallow aquifer varies between 208, South
Solapur taluka) and 10000 uS/cm (Akkéehi, North Solapur taluka). Out of 189 samples
collected from dug wells, 14 samples are having EC in rang256fto 300QuS/cmand
only 17 samples have shown EC > 30A80cm. It is observed that the concentration of
high EC >2250 uS/cm has been observed in patch&amiharpur, Northand south
Solapur talukand small parts of Madha ardalshiras talukaThe cacentration of EC in
deep aquifer varies between 375 (Shelgone, Barshi taluka) and 2910 p8lagi, (
Akkalkottaluka). Out of 119 samples collected from tube wells/bore wells, 5 samples are
having EC more than 2250 uS/dmis observed that the concenttian of high ECmore
than 2250 has been observed in parts of South Solapu”dkdlkottalukas

Talukawise aquifer management ptarhave been prepared forAquifer |
(Weathered and jointed fractured Basalt) and Aquifer Il (jointed and fractured basalt),
with the objective of bringing the current stage of ground water development up to 70%
by adopting suppl side and demand interventiondhe management plan has been
proposed to manage the ground water resources and to arfesher decline in water
levels The management plan comprises two components namely stgigdy
management and demand side management. The supply side Management is proposed
based on surplus surface water availability and the unsaturated thickness of aquifer
whereas the demand side magement is proposed by use of micro irrigation techniques.
Change in cropping pattern towards less watgensive irrigation cropsOemand side
intervention) has not been proposed in the ar@a cash crop cultivation drives the
economy of the regionThesupply side management of ground water resources can be
done through the artificial recharge of surplus runoff available within river sub basins and
micro watersheds. Also, it is necessary to understand the unsaturated aquifer volume
available for rechargeThe unsaturated volume of aquifer was computed based on the
area feasible for recharge, unsaturated depth below 5mbgl and the specific yield of the
aquifer.

The total unsaturated volume available for artificial recharge 4328 MCM
and it ranges fron®96 MCM in Malshiras taluka to 2962 MCM in Madha taluka. The
available surplus runoff can be utilized for artificial recharge through construction of
percolation tanks and Check dams at suitable structures. The number of recharge
percolation tanks, andheck dams are decided based on the depth to water level and
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drainage available in the districthus, after taking into consideration all the factors, only
26893 MCM of surplus water can be utilised for recharge. This surplus water can be
utilized for @nstructing2690check dams an840 percolation tanks at suitable sites. The
number of feasible artificial recharge structures was calculated by considering 0.20 MCM
per percolation tanks and 0.03 MCM per check dam. This intervention should lead to
recharge @ 75% efficiency of aboR01.7 MCM/year.

Also, rooftop rainwater harvesting can be adopted in 25% of the households in
urban areas and 10% of the households in rural areas with 50 Sq. m roof area. This
technique is recommended anday beimplemented if economically viahle

Demand side interventions such as change in cropping pattern has not been
proposed in the area as cash crop cultivation drives the economy of the region. However,
there is a scope for increasing areas under migigation techniques like drip irrigation
(about 334 sq km area of sugarcane and 10.3 sq. km. area of onionndrmb, is under
groundwater irrigation is proposed to be covered under DN»lume of Water expected
to be saved is estimated as 190.BEM in sugecane crop (Sugarcane Surface Flooding
irrigation reg 2.45 m. Drip Reg: 1.88, WUEO0.57 m) and 2.678 MCM in Onion crop
(Onion requirement- 0.78 m, Drip- 0.52 m, WUEO0.526 m). Total water saved by
implementing Drip irrigation would be 193.06 MCM.

After implementing supply, side and demandgide interventions, lanceground
water resources available for further ground water development to achieve 70% Stage of
Ground Water Extraction 19.37MCM, which can bring addition887.49sqg. km. area
under assured ground water irrigation bfuture construction of 16791 number of
dugwells (@ 1.5 ham for 90% of GWR available) &2 number of borewells(@1.5
ham for 10% of GWRrailable)in phased manner for 6 years

These interventions also need to be sopied by regulation of deeper aquifer
and hence it is recommended to regulate/ban deeper tubewells/borewells of more than
60 m depth in these talukas, so that the deeper ground water resources are protected for
future generation and also serve as groundt@vasanctuary in times of distress/drought.
IEC activities and pacity building activities needo be aggressively propagated to
establish the institutional framework for participatory ground water management.
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9. AQUIFER MAPS AND GROUND WATER MANAGEMENT PLAN

9.1 AKKALKOT TALUKA,

SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1. Introduction

Taluka Name Akkalkot
Geographical Area (Sq. Km.)| 1414
Hilly Area (Sq. Km) 0.00
SalineArea (Sg. Km.) 0.00
Population (2011) 314570
Climate Tropical
1.2 Rainfall Analysis

Annual Rainfall (2019) (mm) | 598.5
Decadal Average Annual 532.3mm
Rainfall (201aL9) (mm)

Normal Rainfall (mm) 766.8 mm

Long Term Rainfall Analysis
(1901-2019)

Falling Trend1.34 mm/year
Probability of Normal/Excess Rainf&b% & 11%. Probability of
Drought (Moderate/Severe) 28% Moderate & 6 % Severe.

Rainfall Trend Analysis (1906 To 2019) EQUATION OF TRENDBHIISB9x + 759.5
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1.3. Geomorphology & Geology

Geomorphic Unit

Major parts of the taluka is Plateau slightly Dissected (PLS), with weat
thickness ranging from 0 to 1 m with isolated hills (Mesa and Butte)
steep sloped valley areas formiRgateau moderately Dissected (PL®Ito
1m weathering and PLW® to 2m weathering)

Soil In general, they are clayey loam in texture and fairly high in cal
carbonate, high porosity but moderate to low permeability, thus having
to moderate infilration capacity. Based on physical characteristics the
of the area have been classified into three major grolypedium black soil
Red Sandy soitnd Shallow black soils

Geology Deccan Traps (Basatyje: Upper Cretaceous to Lower Eocene

1.4. Hydrology & Drainage

Hydrology

Bigger Minor Irrigation Projec
(>100 Ha.)

Completed: : 1 medium & 20MI Tanks

Minor Irrigation Project (<100
Ha.)

Completed 67 PT, 772 KT weirs & 50 DB
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Drainage The taluka falls in Bhima subbasin. Téleka is drained by Bhima river an
its tributaries i.e. Bori Nadi and Harni Nadi, flowing Southwards.

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Geographical Area (Sg. Km.)| 1414.0

Forest Area (Sg. Km.) 21.40
Net Sown Area (S&m.) 908.02
Double Cropped Aregsqg. 41.76
Km.)

Gross Cropped Aread.km 949.78

Cultivable Area (Sg. Km.) 1335.79

Area under Irrigation (Sq.

Km.)

Ground Water 111.58
Surface Water 4.42
Principal Crops Area (Sg. Km.)(Reference yean314)
Wheat 101.02
Jawar 418.07 (dry)
Bajra 16.93 (dry)
Maize 29.07 (dry)
Gram 167.13 (dry)
Tur 616.07 (dry)
Sugarcane 115.46
Chilli 4.1

Fruits 21.25
Onion 16.88
Sunflower etc. oils 57.82 (dry)

1.6. Water Level Behaviour

1.6.1.Phreatic AquifefWater Level

PreMonsoon (May2017) Water levelranges from 7.3 m.bgl at Gogatm11.4 mbgl at Kini. Water levéh
the range of 5 to 10 mbgl has been observed in major part of the taluka, while wateiré¢kelrange of 10
to 20 mbglis observed in western and soudfastern part of the taluka.

PostMonsoon (NovembeR017) Water levelranges from 2.5 m.bgl at Sultanpur and Wagdari to 8.6mbg
Dudhani (Rural).. Water levah the range of 2 to 5 mbgl has been observed in major pathe taluka, and
water levelin the range of 5 to 10 mbgl is recordedange patches in soutbastern, southwestern and
north-central areas of the taluka. Water levil the range of 10 to 20 mbgl is observed in isolated wells ir
southrwestern and orthern part of the taluka

PreMonsoon Water Level (May 2017) ‘ PostMonsoon Water Level (Nov. 2017)
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Aquifer |, Premonsoon DTW (May, 2017)
Akkalkot Taluka, Solapur District

. ’0' o
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5.

Depth to Water Level Principal aquifer Basalt
(m bol) No of aquifers  Two
Taluka HQ .

BN 101020 Drainage

Monitoring Well  «

Aquifer |, Post-monsoon DTW (November, 2017)
Akkalkot Taluka, Solapur District

o p—
et
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@
H
B
Depth to Water Level Prncipal aquifer  Basaft
(m.bgl) No of aqufers  Two
Area 1407 05 sgkn
M 2705 Taluka HO :
M 101020 Monitonng Well .

1.6.2. SemiConfined/Confined AquifeiWater Level

of the taluka .

PreMonsoon (May2017) Water level less than 20 mbgl is observed in northern part otahe&a; deeper
water level between 40 to 50 mbgl is observed in major part in the neghtern, central and southern part

PostMonsoon (Novembe2017) Water level <10 mbgl is observed in neghsternparts of the taluka; 10
to 20mbgl is observed in nortbentral part of the taluka. Water leveh the range of 20 to 40 mbgl is
observed in major part of the taluka, while >50 mbgl is observed in smrritral part of the taluka.

PreMonsoon Water Level (May 2017)

Aquifer Il, Premonsoon DTW (May. 2017)
Akkalkot Taluka, Solapur District

Legend
N0 %0 Watar Loves Principal aquifer  Basal

(m.bgl) Noof aquifers  Two Legond
B 0020 Area 1407 05 sqkm Depth to (‘#1}3[,“"" Principal aquifer  Basalt
B 20w Taluka HQ . 5 to 10 ZOOHquum :’m%‘ -
B 0040 SRR B 002 by 9
Manitoring Wel Taluka HQ .
B 4w B 201030 Drainage
|l % == :g::;g Monitoring Well
.l 5

PostMonsoon Water Level (Nov. 2017)

Aquifer Il, Post-monsoon DTW (May, 2017)
Akkalkot Taluka, Solapur District

1.6.4. Hydrograph

Hydrograph shows Psmonsoon
falling trend @ 0.0022 m/year

Hydrograph shows Postonsoon
rising trend @ 0.0019 m/year
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Hydrograph
Site Name : Nagansur State : Maharashtra District : Solapur Tahsii D AKKALKOT Block : AKKALKOT Village : Nagansur
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1.6.3. Water Level Trend (2068017)

|
PreMonsoon trend Rising : 0.0253 m/year at Udagi to 0.1987 m/year at Dudhani (Rural)
Falling : 0.0039 m/year at Arali to 0.2184 m/year at Chikkahalli
Rising water level trend up to 0.2 m/year is observed in about major pa
area of the talukaDeclining water level trend up to 0.2 m/year has been
observed in southwestern, southeastern and northwestern and east
centralpart of the taluka.
Rising : 0.045 m/yeat Gogaon to 0.3443 m/year at Basalegaon
Falling : 0.002n/year at Borgaon to 0.12&/year at Binjger

Rising water level trend up to 0.2 m/year is observed in major gifaetluka
and rising trend in the range of 0.2 to Gsdobserved in an isolated patch i
eastcentral part;Declining water level trend umt0.2 m/year has been

observed in souttwestern and soutkeastern part and in isolated parts in

PostMonsoon trend

northern part of the taluka.
Premonsoon Water level Trend (20a87) Postmonsoon Water level Trend (20657)
Pre-monsoon GWL Trend (May 2008 - May 2017) Post-monsoon GWL Trend (Nov 2008 - Nov. 2017)
Akkalkot Taluka, Solapur District Akkalkot Taluka, Solapur District
b 9 FORTH o L2
hilcmet : . > 2 k 1 . 2 %
3 L] ° dormwires »
. -
. . » -
.. - ‘ -
- -
- -
n -
: % . %
% k)
3 S & M
g . g -
% 7
Legend Legend
Pnncipal aquifer Basalt Ground Water Level Trend Principal aquifer Basalt
Ground Water Level Trend ofpaquders TWO phgy NoGlaguilers.  TWO
(m) Area 1407.05 sqkm Rise 0.2 10.0.4 Area 1407.05 sqkm
Rise 0.0 to 0.2 Taluka HQ . R ‘ Taluka HQ .
Drainage ise 0.0t0 0.2 Drainage
Fall -0.0to -0.2 Fall 0.0 to -0.2
Monitoring Well ~ « & Monitoring Well  «
2. AQUIFER DISPOSITION
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2.1. Number of Aquiferl-Basalt Aquiferll-Basalt
Aquifers

2.2. Bar Diagram 7 P
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T
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\
Nagansur
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=
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|
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\ gt - \ —_ \| f:
- Y Legend L_{
“ [__] Aquifer I-Weatherd & Fractured basalt
’ Aquifer | |- Fractured basalt

I Massive basalt

2.3. Cross Sections

N Musti Barhanpur - » Akkalkot
: - : .-s-P.\Nagansur

A

Legend
km Z
b e el
B Massive basalt — = Water level AQII
2.4.Aquifer Characteristics Aquiferl Aquiferll
Major Aquifers Basalt Basalt
Type of Aquifer Aquiferl (Phreatic) Aquiferll (Semiconfined/confined)
Depth of Occurrence (mbgl) | 8-30 60- 196
Thickness of weatherd /fractul 5¢ 15 m 2.0¢9.0m
rocks(m)
Yield 10- 100 n¥/day 0.1-3 Ips
Specific yield (Sy) 0.01-0.02 0.005
Storativity (S) 0.000057
Transmissivity (T) (fday) T: 520 nt/day T: 3670 nt/day

3. GROUND WATER QUALITY

3.1 Phreatic Aquifer (Aquifel) : In general the water quality of shallow aquifer in Akkalkot taluka is pota
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and good for drinking, domestic, industrial as well @gation purposes.

3.2: Semiconfined/Confined Aquifer (Aquifer IlIn general the water quality of deep aquifer in Akkalkot
taluka is potable and very good for drinking, domestic, industrial as well as irrigation purposes. Fluorid
than 1.5 mg per litre was detected in water sample frilagansuand AkkalkotEW. Nitate greater than 45
mg per litre was detected in water sample fraarhanpurEW. Very high salinity (>2250 uS/cm) prevails 4
Alagi, which is not suitable for drinking, domestic, industrial as well as irrigation purposes. Ground wat
be used for drining only after treatment and for irrigation for very high salt tolerant crops and with prop

soil and crop management practices.

Ground Water Quality (AQII )

Phreatic Aquifer (Aquifed) Semiconfined/Confined Aquifer (Aquifer II)
Ground Water Quality (AQ I) Akkalkot Taluka, Solapur District
Akkalkot Taluka, Solapur District o
,  NORTH

EC in microsiemens/cm

Legend
Principal aquifer Basalt

EC in microsiemens/cm Principal aquifer Basalt - 257;:0 to 2250 ,':,ng o i 1T4“('Jql 05 sgkm
”"25°C No of aquifers  Two B 2250 to 3000 Taluka HQ R
B 250 to 750 Area 1407.058qkm |+ Flyoride >1.5 mg/| Drainage
750 to 2250 gf;"‘::gzo - 4 Nitrate =45 mg/l Monitoring station
W 2250 to 3000 Monitoring station «
4. GROUND WATER ISSUEY Scantyrainfall
Limited Aquifer Potential
Water Scarcity lean period
Cropping of water intensive crops
5. GROUND WATER RESOURCE & EXTRACTION
5.1. Aquiferl/ Phreatic Aquifer (Basalt)
Ground Water Recharge Worthy Area (Sq. Km.) 1407.05
Total Annualsround Water Recharge (MCM) 140.9
Natural Discharge (MCM) 7.04
Net Annual Ground Water Availability (Annual Extractable Ground 133.85

Water Recharge) (MCM)

Existing Gross Ground Water Extraction for irrigation (MCM) 69.68
Existing Gross Ground Wateitfagtion for domestic and industrial | 5
water supply(MCM)

Existing Gross Ground Water Extraction for All uses(MCM) 74.68
Provision for domestic and industrial requirement supply to 5.8
2025(MCM)

Net Ground Water Availability for futuigrigation development 58.37
(MCM)

Stage of Ground Water Development (%) 55.80
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Category SAFE
5.2 Aquiferll - Semiconfined/Confined Aquifer (Basalt)
Area Mean Piezometric | Sy S Resource | Resource | Total
(sg.km) thickness | head (meter above in Resource
(m) above confining | confining | (mcm)
bottom of layer aquifer
confining (mcm) (mcm)
layer)
1407.533| 1.25t09 |551t090 0.005 5.7E05 24.57327 | 5.11066 | 29.684
6.0. GROUND WATER RESOURCE ENHANCEMENT
6.1 SUPPLY (MCM)
Stage of GW Development 55.80%
Annual Available Resource (MCM) | 133.85
Gross Annual Draft (MCM) 74.68
SUPPLY (MCM)
Agricultural SupplyGW 69.68
Agricultural SupplySW 210.08
Domestic SupplyGW 5.00
Domestic SupplySwW 1.25
Total supply MCM) 286.01
6.2. Supply Side Management
Rainwater Harvesting and Artificial
Recharge
Area feasible for recharge (sq. km.) | 1142.73
Unsaturated Volume (MCM) 2295.19
Surplus water available for AR (MCN 28.11

Proposed Structures

Percolation Tank (@ Rs.150
lakh, Av. Gross Capacitp0

Check Dant@ Rs.30 lakh, Av.
Gross Capacity0 TCM * 3 fillings

TCM*2 fillings = 200 TCM) | =30 TCM)
Number of Structures 98 281
Volume of Water expected to be 14.74 6.34

conserved / recharged @ 75%
efficiency (MCM)

Current Annual Resource Availability
(MCM)

133.85

Current Annual Groundwater 74.68
Extraction (MCM)

Total GW resource available after | 154.94
supply side intervention (MCM)

Stage of GWD after supply side 48.2
interventions (%)

Ground water available TO BRING | 33.77

STAGE OF GWD UPTO 70%
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Artificial Recharge
Akkalkot Taluka, Solapur District

-
NO_I’}TH

kilometres

Artficial Recharge
Structures Proposed

+ Percolation tank

-~ Check dam
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Legend ..
Principal aquifer
No of aquifers Two

Area 1407.05 sgkm
Taluka HQ N

Drainage

Basalt

RTRWH Urban Areas

May be impiemented ifEconomically viable

Households to be covered (10% with
50 n? considering roof top area)

5998

Total RWH potential (MCM) 0.17
Rainwater harvested / recharged @ | 0.14
80% runoff ceefficient

Micro irrigation techniques

Geographical Area.kn) 1401.3

Area proposed to be covered under drip (sq.km)

Sugarcane 50
Onion 2
Volume of Water expected to be

saved with drip irrigation (MCM)
Sugarcane 28.5
Onion 0.52
Total Volume of Water expected to i 29.02
saved (MCM)

Total GW Drafafter Demand side 45.66
itervention

Stage of GWD after demand side 29.47
interventions (%)

GWR available/required to bring the| 62.79
STAGE OF GWD isto 70% (MCM)
Additional Area (sq.km.) proposed tg 96.6
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be brought under assured GW
irrigation #2

DEMAND SIDE INTERVENTION
Akkalkot Taluka, Solapur District

HORTH

ADDITIONAL AREA PROPOSED TO BE BROUGHT
UNDER ASSURED GW IRRIGATION

Akkalkot Taluka, Solapur District
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Legend
Sugarcane crop area Principal aquifer Basalt W A dnonal Area g.:,w.-:-—em Principal aquifer Basait
proposed 1o be covered NO of aquifers Two o f" beougrt l.r-ltv .--..:-:1 No of aquifers Two
under drip imgation ?:liﬁ?ka HO :407 05 sqkm ;u‘.jg/\’,",',',:f,:,','" Area 1407 .05 sqkm
In Akkalkot Taluka 50 Sq Km Drainage . Amwmno:‘v. ;s’[;: :;;‘Km [T)?;L‘::aagrgo .
7.0. EXPECTED BENEFITS
Annual Extractable Ground Water | 133.85
Recharge (MCM)
Current Annual Ground Water 74.68
Extraction (MCM)
Water Recharged by Supply side 21.08
intervention(MCM)
Water saving by demand side 29.02
intervention (MCM)
Present Stage of Ground Water 55.79
Extraction (%)
Ground water resources after supply 154.94
sidemanagemen{MCM)
Ground water Draft after demand 45.66
side management (MCM)
Expected Stage of Ground Water 29.47
Extraction after Supply and Demand
side interventions (%)
8. DEVELOPMENT PLAN
Volume of water available for GWD { 69.058
enhance stage of GWD to 70% (MCI
Proposed Number of DW (@ 1.5 han 3767
for 90% of GWR Available)
Proposed Number of BW@® 1.5 ham | 419
for 10% of GWR Available)
Additional Area (sq.km.) proposed t¢ 96.6

be brought under assured GW

irrigation with av. CWR of 0.65 m
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9.2 BARSHI TALUKA, SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1. Introduction

Taluka Name Barshi
Geographical Area (Sq. | 1541.6
Km.)

Hilly Area (Sg. Km) 14.32
Saline Area (Sg. Km.) 0.00
Population (2011) 372711
Climate Tropical
1.2 Rainfall Analysis

Annual Rainfall 589.0
(2019)(mm)

Decadal Average Annual | 584.0 mm
Rainfall (201€.9) (mm)

Normal Rainfall (mm) 679.2 mm

Long Term Rainfall
Analysis (1902019

Trend-0.694 mm/year
Probability of Normal/Excess Rainf&i2% & 14%. Probability of
Drought (Moderate/Severe) 22 % Moderate & 5 % Severe.

Rainfall Trend Analysis (1901 To 2019) EQUATION OF TRENDE: I0884x + 527.4
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400 -
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1.3. Geomorphology & Geology

Geomorphic Unit

Major parts of the taluka is Plateau slightly to moderately Dissected
and PLM), with weathered thickness rangingm 0 to 1 m with isolateq
hills (Mesa and Butte) in the northern part of the taluka and valley a
with steep slopes forminglateau weathered (PLW® to 2m weathering)
A small area in the forms Alluvial Plain (AYM) partly under Canal Com
(APC).

Soil

In general,they are clayey loam in texture and fairly high in calci
carbonate, high porosity but moderate to low permeability, thus hay
low to moderate infiltration capacity. Based on physical characteristicg
soils of the area have beenaskified into three major groupdvedium
black soil, Red Sandy sailsd Shallow black soils

Geology

Alluvium:sand/ silt and clay alternating bed#ge: Recent to Sufecent
Deccan Traps (Basafyye: Upper Cretaceous to Lower Eocene
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1.4.Hydrology & Drainage

Hydrology

Bigger Minor Irrigation Completed:: 3 mediumé& 25MI Tanks
Project(>100 Ha.)

Minor Irrigation Project Completed : 113PT, 107 KT weirs & 59 DB
(<100 Ha.)

Drainage The taluka falls in Bhima sitdasin. The taluka @drained by Sina river and
its left bank tributaries i.e. Gorda River and Bhogawati Rivéile Sina
River flows from North to soutlGorda River and Bhogawati River flow
from East to West direction.

1.5. Land Use, Agriculture, Irrigation &opping Pattern

Geographical Area (Sq. | 1541.6
Km.)

Forest Area (Sqg. Km.) 22.04

Net Sown Area (Sg. Km.) | 1231.29

Double Cropped Aregsqg. | 36.82
Km.)

Gross Cropped Area 1268.11
(Sg.km.)

Cultivable Area (Sq. Km.)| 1413.70

Area under Irrigation (Sq.

Km.)

Ground Water 111.58
Surface Water 4.42
Principal Crops Area (Sg. Km.)(Reference year 2013
Wheat 43.3

Jawar 562.31 (dry)
Maize 22.88 (dry)
Gram 79.0 (dry)
Tur 110.84 (dry)
Udad 80.9 (dry)
Sugarcane 66.63
Grapes 13.8

Mango 4.17

Onion 37.94
Cotton 6.38

1.6. Water Level

Behaviour

1.6.1. Phreatic AquifeiVater Level

PreMonsoon (May2017) Water levelranges from 5.8 m.bgl at Kuslamb to 16 mbgl at Vairag. W
level in the range of 5 to 10 mbgl has been observed in major part of the taluka, while wateire
the range of 10 to 20 mbgl is observed in weshtral and soutklwestern parts of the taluka.

PostMonsoon (Novembei2017)} Water levelranges from 0.5m.bgl at Kuslamb to 6.0 mbgl
Shendri.. Water levdéss than 2 m.bgl is observed in the eastern part of the talWkater levelin the
range of 2 to 5 mbgl has been observed in major part of the taluka, and wateinebel range of 5 tq
10 mbgl is reorded ina small patches in the wagtentralareas of the taluka.

PreMonsoon Water Level (May 2017) \ PostMonsoon Water Level (Nov. 2017)
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Aquifer |, Premonsoon DTW (May, 2017)
Barshl Taluka, Solapur District
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Depth to Water Level Princip‘al squifer Basal
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Monitoring Well o

Aquifer |, Post-monsoon DTW (November. 2017)
Barshi Taluka, Solapur District

Legend
Depth to Water Level
Principal aquifer Basalt
(m.bg!) No of aquifers Two
Ow?2 Area 1495 62 sgkm
B 2t05 Taluka HQ .
51010 Drainage

Monitoring Well

1.6.2. SemiConfined/Confined AquifeiWater Level

PreMonsoon (May2017) Water level less than 20 mbif observed in northern part of the taluk
deeper waterlevel between 20 to 50 mbgl is observed in the central and southern part of the t
while >50 mbgl is observed in major parswuthern half of the taluka..

PostMonsoon (November2017) Waterlevel <10 mbgl is observed in northgparts of the taluka; 1(
to 30 mbgl is observed in major part of the taluka. Water lewelthe range of 30 to 50 mbgl

observed in soutlwestern part of the taluka.

PreMonsoon Water Level (May 2017)

PostMonsoon Water Level (Nov. 2017)
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Aquifer Il, Premonsoon DTW (May. 2017)
Barshi Taluka, Solapur District

Aquifer ll, Post-monsoon DTW (Nov. 2017)
Barshi Taluka, Solapur District
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sy Depth to (vfmgsf)Level
Principal aqufer Basait . Principal aquifer Basalt

Bl 10w20 Noof aquifers  Two ?;’ 'go No gftpaq:r?ers Two
B 201030 Area 1495 62 sgkm S 1010 Area 1495 62 sq
Bl 30w Taluka HQ . B 201030 Taluka HQ .
B 40w50 Dramnage BN sow4o Drainage
Bl -5 Monitoring Well [ 40w50 Monitoring Well

1.6.4. Hydrograph Hydrograph shows Psmonsoon

Hydrograph shows Pogtionsoon
rising trend @ 0.018 m/year

rising trend @ 0.02 m/year

-

Site Name : Pangri State : Maharashtra District : Solapuyr Tahsii: BARSH! Block : BARSH! Village : Pangri

Hydragraph

Water Level (mbal)
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1.6.3. Water Level Trend (20e8)17)

PreMonsoon trend

Rising : 0.00391 m/year at Jamgaon to 0.4648 m/year at Shendri.

Falling : 0.01937 m/year at Kalambawadi (A) to 0.14819 m/year at Ch

Rising water level trend up to 0.2 m/year is observed in about K@
eastern partand southeastern fringe area ahe taluka;Declining water
level trend up to 0.2 m/year has been observed in major part in wes

part of the taluka, while a small patch in the wesntral part has
experienced falling trend upto 0.8 m, in water level.

PostMonsoon trend

Rising 0.00067 m/yeait Chikharde to 0.05063 m/year at Chare

Falling : 0.06321 m/year at Agalgaon to 0.15797 m/year at Kari
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taluka.

Falling water level trend up to 0.2 m/year is observed in major pél
taluka. Rising water level trend up to 0.2 m/year has bebserved in
patches in soutlwestern, southcentral, eastern and northern part of th

Premonsoon Water level Trend (20a87)
Pre-monsoon GWL Trend (May 2008 - May 2017)
Barshi Taluka, Solapur District

hlomeres
-
o -
. T
-
' '
-
. . -
-
-
. in--’
& .
*
-]
. (? ° .
. g ":‘:'\
Legend
Ground Water Level Trend
(m) Prncpal aquifer Basalt
No of aquifers Two
Rise 001002 Area 1485 62 sgkm
Fali -00t0 02 Taluka HQ -
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Postmonsoon Water level Trend (20487)
Post-monsoon GWL Trend (Nov 2008 - Nov. 2017)
Barshl Taluka, Solapur District
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2. AQUIFER DISPOSITION

2.1. Number of Aquifers | Aquiferl-Basalt

| Aquiferll-Basalt
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2.2. Bar Diagram
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: Aquifer |-Weatherd & Fractured basalt

[ | Aquifer | I- Fractured basalt
I Massive basalt

2.3. Cross Sections

NNW

Torewadi

Nandini

Kalegaon

SSE

Scale - 5 Lagend
= | Aquifer - Alluvium/Basalt Exploratory well
o m [ Aquifer I-Basalt = Water level AQI I
! Massive basalt s Water level AQII
2.4. Aquifer Characteristics
Major Aquifers Basalt(shallow alluvium in a small | Basalt
patch)
Type of Aquifer Aquiferl (Phreatic) Aquiferll

(Semiconfined/confined)

Depth of Occurrence 8-30 60- 196

(mbgl)

Thickness of wearherd 5-15 1.25-11
[fractured rockg(m)

Yield 10- 100 n¥/day 0.1-41lps
Specific yield (Sy) 0.0180.02 0.0025 t00.003
Storativity (S) 0.000012
Transmissivity (T) T: 520 n¥/day T: 3670 n¥/day
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(m2/day) |

3. GROUND WATER QUALITY

3.1 Phreatic Aquifer (Aquifedl) : In general the water quality of shallow aquifer in Barshi taluk
potable and good for drinking, domestic, industrial as well@gation purposes. Nitrate more than 4
mg per litre was detected in water sample from Pangri, Manegaon and Nari. At Raleras ve
salinity prevails (>2250 pS/cm), which is not suitable for drinking, domestic, industrial as V
irrigation purposs. Ground water can be used for drinking only after treatment and for irrigatior
very high salt tolerant crops and with proper soil and crop management practices.

3.2: Semiconfined/Confined Aquifer (Aquifer 11ln general the water quality of deep aquifer in Bar|
taluka is potable and very good for drinking, domestic, industrial as well as irrigation purposes.
more than 45 mg per litre was detected inteasample from Manegaon and Nari. Fluoritere than
1.5 mg per litre was detected in water sample from Shelgone (E) Shelgone (E) Shelgone (E) EW

Phreatic Aquifer (Aquifed)
Ground Water Quality (AQ 1)
Barshi Taluka, Solapur District

Semiconfined/Confined Aquifer (Aquifer I1)

Ground Water Quality (AQi )
Barshi Taluka, Solapur District
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Legend
EC in microsiemens/cm
at25°C Principal aquifer Basalt EC in microsiemens/cm Principal aquifer Basalt
B 250 to 750 No of aquifers ~ Two at25°C No of aquifers  Two
750 to 2250 Area 1495 62 sqkm Bl 250 to 750 Area 1495 62 sgkn
Bl 2250 to 3000 Taluka HQ . 750 to 2250 Taluka HQ .
I 3000 to 5000 Drainage * Fluonde >1.5 mg/ Drainage

4 Nitrate >45 mg/l Monitoring station .

4  Nitrate >45 mg/l

Monitoring station «

4. GROUND WATER

Scanty rainfall

ISSUES

Limited Aquifer Potential
Water Scarcity lean period
Cropping of water intensive crops

5. GROUND WATER RESOURCE & EXTRACTION

5.1. Aquifefl/ Phreatic Aquifer (Basalt)

Ground Water Recharge Worthy Area (Sg. Km.) 1495.62
TotalAnnual Ground Water Recharge (MCM) 106.15
Natural Discharge (MCM) 531
Net Annual Ground Water Availability (Annual Extractable Gro| 100.84
Water Recharge) (MCM)

Existing Gross Ground Water Extraction for irrigation (MCM) | 76.27
Existing Gross Grouniater Extraction for domestic and 4.66
industrial water supply(MCM)
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Existing Gross Ground Water Extraction for All uses (MCM) | 80.93
Provision for domestic and industrial requirement supply to 5.29
2025(MCM)
Net Ground Water Availability for futuigrigation development | 19.29
(MCM)
Stage of Ground Water Development (%) 80.25
Category SEMI CRITICAL
5.2 Aquiferll - Semiconfined/Confined Aquifer (Basalt)
Area Mean Piezometric | Sy S Resource| Resource| Total
(sg.km) | thicknes | head (meter above in Resource
s (m) above bottom confinin | confining | (mcm)
of confining g layer | aquifer
layer) (mcm) (mcm)
1495.372| 1.25t05 55to 90 0.003 1.2E05 | 10.29397| 1.21085| 11.5049

6.0. GROUND WATER RESOURCE ENHANCEMENT

6.1 SUPPLY (MCM)

Annual Extractable Groun&/ater 100.84
RechargdMCM)
Current Annual Ground Water 80.93

Extraction (MCM)

Stage of Ground Water Extraction (% 80.25

DEMAND (MCM)

Agricultural demandGW 76.27
Agricultural demandSwW 135.63
Domestic demand GW 4.66
Domestic demand SW 1.165
Total Demand MCM) 217.725
SUPPLY (MCM)

Agricultural SupplyGW 76.27
Agricultural SupplySW 135.63
Domestic SupplyGW 4.66
Domestic SupplySW 1.165
Total supply MCM) 217.73

6.2. Supply Side Management

Rainwater Harvesting and Artificial

Recharge

Area feasible for recharge (sg. km.) | 1481.68

Unsaturated Volume (MCM) 2963.36

Surplus water available for AR (MCN 36.3

Proposed Structures Percolation Tank (@ Rs.150 Check Danf@ Rs.30 lakh, Av
lakh, Av. Gros€apacityl00 | Gross Capacit$0 TCM * 3
TCM*2 fillings = 200 TCM) | fillings = 30 TCM)

Number of Structures 127 363

Volume of Water expected to be 19.05 8.18

conserved / recharged @ 75%

efficiency (MCM)

Total recharged @ 75 % efficiency | 27.23

(MCM)

Current Annual Resource Availability 100.84
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(MCM)

Current Annual Groundwater 80.93
Extraction (MCM)

Total GW resource available after | 128.07
supply side intervention (MCM)

Stage of GWD after supply side 63.19
interventions (%)

Ground water available TO BRING | 8.72

STAGE OF GWD UPTO 70%

Artificial Recharge
Barshi Taluka, Solapur District
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Artficial Recharge

Structures Proposed
+ Percolation tank

~ Check dam

Legend ’

Basalt

Principal aquifer
Two

No of aquifers

Area 1495.62 sqkm
Taluka HQ «
Drainage

RTRWH Urban Areas

May be implemenféd iEconomicaIIy viable

Households to be covered (10% witl
50 n¥ considering roof top area)

7999

Total RWH potential (MCM) 0.23
Rainwater harvested / recharged @ | 0.18
80% runoff ceefficient

Micro irrigation techniques

Geographical Area.kn) 1522.5

Area proposed to be covered under drip (sg.km)
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Sugarcane 50

Onion 5

Volume of Water expected to be
saved with drip irrigation (MCM)

Sugarcane 28.5

Onion 1.3

Total Volume of Water expected to i 29.8
saved (MCM)

Total GW Drafafter Demand side 51.13
itervention

Stage of GWD after demand side 39.92
interventions (%)

GWR available/required to bring the| 38.52
STAGE OF GWD isto 70% (MCM)

DEMAND SIDE INTERVENTION
Barshi Taluka, Solapur District

] 3 5

wiometres

ADDITIONAL AREA PROPOSED TO BE BROUGHT
UNDER ASSURED GW IRRIGATION
Barshi Taluka, Solapur District
o . G
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Legend Legend
B ~odtonw Area proposed P 8
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wnder b niaetion _?rea : 1495 62 sqkm T0% Stage f GV Extacton B3 G o
3 aluka H - o a .
in Barshi Taluka 50 Sq Km D,;mge . S SN Dasinige
7.0. EXPECTED BENEFITS
Annual Extractable Ground Water | 100.84

Recharge (MCM)

Current Annual Ground Water 80.93
Extraction (MCM)

Water Recharged by Supply side 27.23
intervention(MCM)

Water saving by demand side 29.8
intervention (MCM)

Present Stage of Ground Water 80.25
Extraction (%)

Ground water resources after supply 128.07
sidemanagemen{MCM)

Ground water Draft after demand 51.13

88




sidemanagemen{MCM)

Expected Stage @dround Water
Extraction after Supply and Demand
side interventions (%)

39.92

8. DEVELOPMENT PLAN

Volume of water available for GWD f{
enhance stage of GWD to 70% (MC

38.52

Proposed Number of DW (@ 1.5 ha
for 90% of GWR Available)

2311

Proposed Number of BW (@ 1.5 hat
for 10% of GWR Available)

257

Additional Area (sg.km.) proposed tg
be brought under assured GW
irrigation with av. CWR of 0.65 m

59.26
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9.3 KARMALA TALUKA, SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1. Introdution

Taluka Name Karmala
Geographical Area (Sg. Kn| 1593.01
Hilly Area (Sq. Km) 0

Saline Area (Sqg. Km.) 0
Population (2011) 254489
Climate Tropical
1.2 Rainfall Analysis

Annual Rainfall (2017) (mm 568.3 mm
Decadal Average Annual | 544.7 mm
Rainfall (2008.7) (mm)

Normal Rainfall (mm) 577.5 mm

Long Term Rainfall Analysi
(1901:2017)

Rising Trend 0.552 mm/year Probability of
Normal/Excess Rainfai0% & 50%. Probability of Drought
(Moderate/Severe} 18 % Moderate & 10 % Severe.

Rainfall Trend Analysis (1901 To 2017) EQUATION OF TREND LINE: y = 0.5522x + 545.99
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1.3. Geomorphology &Geology

Geomorphic Unit

Undissected tdighly Dissected plateau with weathered thickness
ranging from 0 to 1 m.small patch faalls in command area.

Soil

In general, they are clayey loam in texture and fairly high in cal
carbonate, high porosity but low permeability, thus having low|
moderate infiltration capacity. Based on physical characteristics
soils of the area have been classified into three major gro
Medium black soil, Red Sandy saisl Shallow black soils

Geology

Alluvium: sand/ silt and clay alternating beds
Recent to Sulecent
Deccan Traps (Basalt) Age: Upper Cretaceous to Lower Eocene

Age:

1.4. Hydrology & Drainage

Hydrology

Bigger Minor Irrigation

Project (>100 Ha.)

Completed:-16 MI Tanks
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Minor Irrigation Project
(<100 Ha.)

Completed -71 VT PT, 55 KT weirs & 46 DB

Drainage

The area is drain by Sina river, Nira rivers and its tributaries, flow
NW to SE direction, divide also in same direction.

1.5. Land UseAgriculture, Ir

rigation & Cropping Pattern

Geographical Area (Sg. Kn| 1593.01
Forest Area (Sq. Km.) 59.48
Net Sown Area (Sg. Km.) | 1185.3
Double Cropped Area (Sq.| 29.79
Km.)

Gross Cropped Aread.km) | 1215.09
Cultivable Area (Sg. Km.) | 1384.79

Area under Irrigation (Sg. Km.)

Ground Water 164.42
Surface Water 46.65
Principal Crops Area (Sg. Km(Reference year 20134)
Wheat 29.25
Jawar 151
Bajra 32.99
Maize 39.96
Tur 9.16
Sugarcane 46.11
Chilli 2.83
Mango 6.85
Onion 9.31
Sunflower 35.36
1.6. Water Level Behaviour
1.6.1.Phreatic Aquifeivater Level

PreMonsoon (May2017) Water level less than 10 mbgl has been observed in major part of the
taluka, while water level in the range of 10 to 20 mbagl is close to dideleper water level more

than 20 mbgl has been obs

erved at Sade village.

PostMonsoon (Novembei2017) Water Level less than 10 mbgl has been observed in northern
north-western and southern parts of the Taluka while water level in the range of 10n@g0is
observed in at Lavhe and Sade villages.
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PostMonsoon Water Level (Nov. 2016)

Aquifer | , Premonsoon , DTW (May. 2017)
Karmala Taluka,Solapur District

kilometers

Legend
DTW (mbgl
l:l 51010 Principal aquifer Basalt
- 10to 20 No of aquifers ~ Two
Area 1659.83 sgkm

B 201030 Taluka HQ
) Monitoring well  Drainage —

PostMonsoon Water Level (Nov. 2016)

Aquifer | , Postmonsoon , DTW (Nov. 2017)
Karmala Taluka,Solapur District

DIW (mbah
s Oto2 Principal aquifer Basalt
B 2t05 No of aquifers  Two
5t010 Aroa 1659.83 sqkm

N 10t020 Taluka HQ .
B Monitoring well  Drainage

1.6.2. SemiConfined/Confined AquifetwWater Level

PreMonsoon (May2016) Water level < 20 mbgl is observed in soutkstern part of the Taluka,
water level > 20 mbgl is observed in southeastern part of the Taluka around Zare and Vadshiv

villages.

PostMonsoon (Novembe2017)} Water level < 10 mbgl is observed in south western part of the
Taluka; water level > 2@bgl is observed in southeastern part of the Taluka around Zare and

Vadshivane villages.

PreMonsoon Water Level (May 2017)

Aquifer Il , Premonsoon , DTW (May. 2017)
Karmala Taluka Solapur District

RIW tmbal)
Principal aquifer Basalt

5to 10 No of aquifers Two
B 101t020 Area 1658 83 sqkm
N 201030 Taluka HQ .
B 30t 40 Drainago
[ 4010 60 Exploratory well  ©

PostMonsoon Water Level (Nov. 201

Aquifer Il , Postmonsoon , DTW (Nov. 2017)
Karmala Taluka, Solapur District

DIW (mbal) Principal aquifor Basalt
No of aquitfers  Two
51010 Anea 1650.83 sqkm
B 10 1020 Taluka HQ “
Drainage

Exploratory well  *
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1.6.4. Hydrograph

MO aph
Site Name : Jour State | Maharashtra Distriot | Solapore Tahsil
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Hydrograph shows Prmonsoon rising trend @
0.38 m/year

Hydrograph shows Postionsoon rising trend @
0.135 mlyear

1.6.3. Water Level Trend (206817)

PreMonsoon trend

PostMonsoon trend

Rising 0.12 to 0.17 m/year

Rising 0.03 m/year

Falling 0.01 to 0.39 m/year

Falling 0.001 to 0.398 m/year

Declining trend up to 0.2 m/year is observed
almost entire Taluka; decline in water level
>0.2 m/year has been observed innorthern p
of the Taluka. Rising water level trend has be
observed in small part in northern and
southern parts and isolatedgpt in western
part of the Taluka.

Declining trend up to 0.2 m/year is observed in
almost entire Taluka; significant decline in watef
level > 0.2 m/year has been observed in norther
part of the Taluka.

Premonsoon Water level Trend (20€177)

Pre-monsoon GWL Trend (May 2008 - May. 2017)
Karmala Taluka, Solapur District

-
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Legend

Depth 1o water level temd Principal aquifer Basalt

May 2008 to May, 2017 (m/y) No of aquifers Two
Rise 001002 Aroa 1659.83 sqgkm
Taluka HQ -
rel 00002 Drainage

0210
Fall -0210-04 Monitoring station *

Postmon®on Water level Trend (20017)

Post-monsoon GWL Trend (Nov 2008 - Nov. 2017)
Karmala Taluka,Solapur District
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Legend /U

Depth to water level ternd |

Principal aquifer Basait
Nov.,2008 1o Nov,2017 (m/ly)

No of aquifers Two
Fall-0010-0.2 Area 1659.83 sgkm
Fall-0.210-04 Taluka HQ =
Drainage

Monitoring station *

2. AQUIFER DISPOSITION

2.1. Number of Aquifers

| Aquifer! Alluvium & Basalt | Aquiferll - Basalt

2.2. Bar Diagram
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Legend

Aguifer I-Weatherd & Fractured basalt

Aguifer | |- Fractured basalt

- Massive basalt

2.3. Cross Sections

Aquifer |- Basalt Exploratory well

| Aquifer I-Basalt + Fractured zone
e = Water level AQI
Massive basalt . Water level AQI

2.4.Aquifer Characteristics

Major Aquifers

Basalt(Deccan Traps)

Basalt (Deccan Traps)

Type of Aquifer

Aquiferl (Phreatic)

Aquiferll (Semiconfined/confined)

Depth of Occurrence (mbgl) | 8- 30 90-196
Thickness of wearherd/ 5-15 1.25-5
fractured rockgm)

Yield 10-100 m3/day 0-3 Ips
Specific yield (Sy) 0.02 0.0025
Storativity (S) 0.0000154
Transmissivity (T) (m2/day) | T: 520 n¥/day T: 3670 n¥/day

3. GROUND WATER QUALITY
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3.1 Phreatic Aquifer (Aquifel): In general the water quality of shallow aquifer in Karmala taluka
potable and good for drinking, domestic, industrial as well as irrigation purpi#eate more than

45 mg per litre was detected in water sample from

Hivare,Sade,Deolali,Sogaon,Parewadi,Kedgaon,Nerle,Varkute and Pathurdi. very high salinity
prevails (>280 uS/cm), which is not suitable for drinking, domestic, industrial as well as irrigatiq
purposes. Ground water can be used for drinking only after treatment and for irrigation for very
salt tolerant crops and with proper soil and crop managementiices.

3.1 Deeper Aquifer (AquifeH): In general the water quality of deep aquifer in Karmala taluka is
potable and very good for drinking, domestic, industrial as well as irrigation purposes. Nitrate 1
than 45 mg per litre was detected in water salefrom Zarei EW & Fluoridore than 1.5 mg per

litre was detected in water sample fromHiwarewadi EW. .

Phreatic Aquifer (Aquifed)

Ground Water Quality (AQI )
Karmala Taluka Solapur District

N H '.. S
*formwdeny ".‘
Yy
bt . e
e P
) o .)
i 7
? Al =
" - & - . . s
o L
s R A
$ .
Legend
EC In microssemens/crnr
25" C
“ - Principal aquitfer Basalt
S8 1
B 250t 750 o of Sastiess . VU
750 1o 2250 Area 1650 83 sqkn
B 2250 to 3000 Taluka HQ .
3000 to 5000 Drainage
s Nitrate >45 mg/i Monitoring station ©

Semiconfined/Confined Aquifer (Aquifer II)

Ground Water Quality (AQN )
Karmala Taluka Solapur District

WORTH
Viometeny X
L}
. “ o
.
wn R
Legend
ECﬂ.r. MICTOSIBMeNS/CM  prircinal aquifer Basall
nbadig No of aquiters Two
750 to 2250 Area 1650 83 sqgkm
. Nitrate >45 mgn Taluka HQ .

Drainage

Montoning station *

4. GROUND WATER ISSUES

Over- Exploitation Declining WL
Limited Aquifer Potential
Water Scarcity lean period

5. GROUND WATER RESOURCE & EXTRACTION

5.1. Aquiferl/ Phreatic Aquifer (Basalt & Alluvium)

Ground Water Recharge Worthy Area (Sq. Km.) 1659.83
Total Annual Ground Water Recharge (MCM) 121.47
Natural Discharge (MCM) 6.07
Annual Extractable Ground Water Rechar@¢CM) 115.40
Current Annual Ground Water Extractidor irrigation (MCM) 79.47

Existing Gross Ground Water Draft for domestic and industrial water supply(M(C 3.78

Current Annual Ground Water Extractidor All uses(MCM) 83.25
Provision for domestic and industrial requirement supply to 2025(MCM) 421

Net Ground Water Availability for future irrigation development(MCM) 33.06
Stage of Ground WateExtraction (%) 72.14

Category

Semi Critical

5.2 Aquiferll

Semiconfined/Confined Aquifer (Basalt)
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Area Mean Piezometric | Sy S Resource | Resource | Total
(sg.km) thickness | head (meter above in Resource
(m) above confining | confining | (mcm)
bottom of layer aquifer
confining (mcm) (mcm)
layer)
1602.382 2.5 65 0.00232[1.45E05| 1.510245| 9.293816| 10.80406

6.0. GROUND WATER RESOURCE ENHANCEMENT

6.1 SUPPLY (MCM)

Annual Extractable Ground| 115.4
Water RechargéMCM)

Current Annual Ground 83.25
Water Extraction(MCM)
Agricultural SupplyGW 79.47
Agricultural SupplySW 71.77
Domestic SupplyGW 3.78
Domestic SupplySW 0.94
TotalSupply 169.15

6.2. Supply Side Management

Area of Taluka (Sq. Km.) | 1659.83
Area suitable for Artificial | 1229.39
recharge(Sq. Km)

Type of Aquifer Hard Rock
Area feasible for Artificial | 1229.39
Recharge(WL >5mbgl) (Sq

Km.)

Volume of Unsaturated 2458.78
Zone (MCM)

Average Specific Yield 0.02
Volume of Sulsurface 49.1756
Storage Space available fo

Artificial Recharge (MCM)

Surplus water required 65.403548
(MCM)

Surplus water Available 30.12

(MCM)

Proposed Structures

Percolation Tank (Av.
Gross Capaciy00
TCM*2 fillings = 200

Check Dam (Awross Capacity0 TCM *
3 fillings = 30 TCM)

TCM)
Number of Structures 105 301
Volume of Water expected| 15.79 6.8
to be conserved / rechargei
@ 75% efficiency (MCM)
Proposed Structures
Area of Saline Patch 0
No. of farm ponds 0
Volume of water available | O
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for harvesting

No of waterbody in saline | Nil

patch (Area more than 2.5

ha)

Additional volume created | Nil

by desilting

RTRWH StructuresUrban Areas

Households to be covered | 13,430.00

(25% with 50 rfarea)

Total RWHpotential (MCM) | 0.37

Rainwater harvested / 0.29 May be implemented if Economically

recharged @ 80% runoff €¢ viable

efficient

6.3. Demand Side Management

Micro irrigation techniques

Sugarcane crop area (33.04), abouts2kmarea is ground water irrigated ,100 % | 2
ground water irrigated ( 26q.kn) proposed to be covered under Drip (sq.km.)

Volume of Water expected to be saved (MCM). Surface Floodin@ M5 m. Drip 1.14
Req.- 1.88, WUEOQ.57 m

Area proposed to be covered (37.78sqg.km.) 50% Oaiiea 0
Volume of Water expected to be conserved (MCM). Onion requirem@mnt8 m, 0

Drip-0.52 m,

Area proposed to be covered (37.78sg.km.) 50% double arep

Volume of Water expected to be conserved (MCM). Onion requirem@® m, Drip | O

-0.5m,

Proposed Cropping Pattern change

Irrigated area under Water Intensive Crop (ha) Not
proposed
Water Saving by Change in Cropping Pattern Nil
7.0. Expected Benefits
Net Ground Water Availability (MCM) 115.40
Additional GW resources available after Supply side interventions (MCM) 22.52
Ground Water Availability after Supply side intervention 159.52
Existing Ground Water Draft for Rurposes (MCM) 83.25
GW draft after Demand Side Interventions (MCM) 82.11
Present stage of Ground Water Development (%) 72.14
Expected Stage of Ground Water Development after interventions (%) 59.53
Other Interventions Proposed, if any
Alternate Water Sources Available Nil

Recommendation

Ground water development is recommended to bring the stage of ground water development f

59.53 % to 70%

8. Development Plan

Volume of water available for GWD to enhance stage of GWD to 70% (MCM) | 14.48
Proposed Number of DW (@ 1.5 ham for 90% of GWR Available) 869
Proposed Number of BW (@ 1.5 ham for 10% of GWR Available) 97
Additional Area (sq.km.) proposed to beought under assured GW irrigation with | 22.27

av. CWR of 0.65 m

97



Proposed AR Structures

Artificial Recharge Structure
Karmala Taluka,Solapur District

Legend

Principal aquifer Basalt

Percolation tank  «
No of aquifers Two

Taluka HQ u
Drainage
Exploratory well *

Check dam © Area 1659.83 sqkm

Additional area proposed to be bought under
assured GW irrigation

yora it

Legend

Adatonal Area proposed 10 be brought
under assured GW smgaton weh av. CWH
of 085 m AFTER T0% STAGE OF GWD IS
ACHIEVED Karmala 25 19 Son
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9.4 MADHA TALUKA, SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1. Introduction

Taluka Name Madha
Geographical Area (Sq. Km.) | 1523.9
Hilly Area (Sq. Km) 0.00
Saline Area (Sg. Km.) 0.00
Population (2011) 324027
Climate Tropical
1.2 Rainfall Analysis

Annual Rainfall (2017) (mm) | 617.8 mm
Decadal Average Annual Rainfl 595.5 mm
(200717) (mm)

Normal Rainfall (mm) 497.2 mm

Long Term Rainfall Analysis
(19012017)

Rising Trend 0.346 mm/year Probability of

Normal/Excess RainfalB% & 52%. Probability of
Drought (Moderate/Severe) 21 % Moderate & 1 % Severe and
Acute 1%.

Rainfall Trend Analysis (1901 To 2017) EQUATION OF TREND LINE: y = 0.3461x + 577.52
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1.3. Geomorphology & Geology

Geomorphic Unit

AlluvialPlain of Sina River and Platedundissected to
Moderately Dissected (PLM) with weathered thickness rangin
fromO0to 1 m.

Soil

In general they are clayey loam in texture and fairly high in
calcium carbonate, high porosity but moderate to low
permeability, thus having low to moderate infiltration capacity.
Based on physical characteristics the soils of the area have bg
classified into three major groupsledium black soil, Red Sandy
soilsand Shallow black soils

Geology

Alluvium: sand/ silt andlay alternating beds
Age: Recent to Sutecent
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Deccan Traps (Basatyje: Upper Cretaceous to Lower Eocene

1.4. Hydrology & Drainage

Hydrology

Bigger Minor Irrigation Project | Completed:-1 major & 15 M| Tanks

(>100 Ha.)

Minor Irrigation Project (<100 | Completed -82 VT,7 PT, 62 KT weirs & 71 DB

Ha.)

Drainage The area is drain by Sina river, Nira rivers and its tributaries, f
from NW to SE directiomlivide also in same direction.

1.5. Land UséAgriculture, Irrigation & Cropping Pattern

Geographical Area (Sg. Km.) | 1523.9

Forest Area (Sqg. Km.) 25.84

Net Sown Area (Sg. Km.) 1086.58

Double Cropped Aregsqg. Km.) | 59.64

Gross Cropped Aread.km 1146.22

Cultivable Area (Sq. Km.) 1455.68

Area under Irrigation (Sg. Km.)

Ground Water 223.73

Surface Water 192.16

Principal Crops Area (Sqg.km.) (Reference year 2043

Wheat 70.02

Jawar 3.15

Bajra 22.05

Maize 20.73

Tur 125

Sugarcane 43.95

Chilli 4.82

Mango 3.58

Onion 9.5

Sunflower 25.07

1.6. Water Level Behaviour

1.6.1. Phreatic AquifeiVater Level

PreMonsoon (May2017) Water level less than 10 mbgl has been observed in northern and

western parts of the Taluka while water level in the range of 10 to 20 mbbberved in major part
of the Taluka; deeper water level more than 20 mbgl has been observed in isolated patch in s¢
eastern parts.

PostMonsoon (NovembeR017) Water Level less than 5 mbgl has been observed in northern,
north-western andsouthern parts of the Taluka while water level in the range of 5 to 10 mbgl is
observed in as isolated patch of the Taluka; deeper water level more than 10 mbgl has been
observed at Paritewadi and Mhaisgaon.
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PreMonsoon Water Level (May 2017) PostMonsoon Water Level (Nov. 2016)

Aquifer | , Premonsoon DTW (May. 2017) Aquifer | , Postmonsoon ,DTW (Nov. 2017)
Madha Taluka, Solapur District Madha Taluka, Solapur District

cle o
) 10

kiometers

Py

DTW imban Legend Principal aquifer AL/IBS DTV (mbal Principal aquifer AL/BS
No of aguifers Two No of aquifers  Two
5t 10 Area 1559 33 sgkm Oto2 Area 1559.33 sqkm
B 101020 Taluka HQ . 25 Taluka HQ o
Drainage Sto 10 Drainage
- 2010 30 Mionitoring well o - 10 to 20 Mionitoring well o

1.6.2. SemiConfined/Confined AquifeiWater Level

PreMonsoon (May2016) Water level > 50 mbgl is observed in majart of the Taluka; shallow
water levelis observed in northerpart of the Taluka

PostMonsoon (Novembe2017)} Water level >20 mbgl is observed in north eastern and south
western parts of the Taluka; while 10 to 20 mbgl is observed in north western part of the Taluk

PreMonsoon Water Level (May 2017) PostMonsoon Water Level (N 2017)
Aquifer Il , Premonsoon DTW (May, 2017) Aquifer Il , Postmonsoon ,DTW (Nov. 2017)
Madha Taluka, Solapur District Madha Taluka, Solapur District

Principal aquiter ALBS 1 Principal aquifer AL/BS
- 10t0 20 No of aguifers Two -?0'0'020 No of aquifers Two
2010 30 Area 1559 33 sqkm | Area 1559 33 sqkm
! 30 to 40 TakaHQ @ | ﬁ:gig TolkaHQ @
L 1401050 Orainage —_— Drainage
> 50 Mionitoring well o I 4010 50 Mianitoring well o

1.6.4. Hydrograph

rivrogremnh
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Hydrograph shows Prmonsoon rising trend @ | Hydrograph shows Pastonsoon rising trend
0.38 m/year @ 0.135 m/year
1.6.3. Water Level Trend (20e8)17)
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PreMonsoon trend Rising 0.0129 to 0.144m/year

Falling 0.008 t®.55 m/year

Declining trend up to 0.2 m/year is observed in major part of t
Taluka; decline in water level >0.2 m/year has been observed
eastern part of the Taluka. Rising water level trend has been
observed in small part in northern and southermrigaand
isolated part in western part of the Taluka.

PostMonsoon trend Rising 0.19 m/year

Falling 0.001 to 0.38 m/year

Declining trend up to 0.2 m/year is observed in almost entire
Taluka; significant decline in water level > 0.2 m/year has beg
observed around Madha town. Rising water level trend has be
observed in southern part and in isolated parts in western par
the Taluka.

Premonsoon Water level Trend (20€177)

Premonsoon GWL Trend (May 2008 - May. 2017)
Madha Taluka, Solapur District

1% HORTH
. ¢
L, G
¥ . - ® Vadhg
Legend e

Depth 10 water level temd

May_ 2008 to May, 2017 (mvy) Principal aquifer AL/BS

Rise 00002 No of aguifers Two
Area 1559 33 sgkm

Fal 00002 Toluks HO x

Fal-02w-04 Drainage

Fall 041006 Monitoring well o

Postmonsoon Water level Trend (20€7)

Postmonsoon GWL Trend (Nov 2008 - Nov, 2017)
Madha Taluka, Solapur District

. @ e
% NORTH
, S
Mty
-
N . .
& . . ® Madhg
. ® e
.
- .
. -
Legend

Principal aquifer AL/BS

Depth to water lavel temd
No of aquifers  Two

Nov., 2008 to Nov, 2017 (mly)

Rise 0.0 10 0.2 Area 1550.33 sgkm
- Taluka HQ .

Fall -0.010-02 Drainage

Fall 02t0 04 Monitanng well o

2. AQUIFER DISPOSITION

2.1. Number of Aquifers

AlluviumAquiferl

BasaltcAquiferl, Aquiferll

2.2. Bar Diagram

R rady
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2.3. Cross Sections

100

——
—
——
——

Legend

Aquifer |- Basalt
Aquifer l-Basah
B Mmassive basalt

== Water level AQI
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-
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Exploratory well
~A.  Fractured zone

~ Water level AQN

2.4. Aquifer Characteristics

Major Aquifers

Basalt (Deccan Traps)

Type of Aquifer

Aquiferl (Phreatic)

Aquifer-Il (Semiconfined/confined)

Depth of Occurrence (mbgl)

8-30

50-196

Thickness of 5-15 1.25-7
weathered/fractured rockgm)

Yield 10-100 m3/day 0.1:1.51Ips
Specific yield (Sy) 0.02 0.0025
Storativity (S) 0.0000154
Transmissivity (T)n2/day) T: 1625 n¥/day T: 3040 nt/day

3. GROUND WATER QUALITY

3.1Phreatic Aquifer (Aquifefl) In general the water quality of shallow aquifer in Madha taluka is
potable and good for drinking, domestic, industrial as well as irriggtizposes. Nitrate more than
45 mg per litre was detected imater sample from Ghotl.aul, ManegaonAnjangaon, Akulgaon,

BadalewadiShiral Tembhurnivery high salinity prevails (>2250 uS/cm), which is not suitable for
drinking, domesticindustrial as well as irrigation purposes. Ground water can be used for drink
only after treatment and for irrigation for very high salt tolerant crops and with proper soil and ¢

management practices.

3.2: Semiconfined/Confined Aquifer (Aquifer h)general the water quality of deep aquifer in
Madhataluka is potable and very good for drinking, domestic, industrial as well as irrigation
purposes. Nitrate more than 45 mg per litre was detected in water sample from Maeénabhurni
& Parite EW and Fdwide more than 1.5 mg per litre was detected in water sample from Madha &

Phreatic Aquifer (Aquifed) Semiconfined/Confined Aquifer (Aquifer II)
Ground Water Quality (AQI ) Ground Water Quality (AQII )
Madha Taluka, Solapur District Madha Taluka, Solapur District
¢ om
> "
: -‘d{- . ( ‘
’ » '.
a PY ’Ma‘
. & - *
Legend
EC in microsiomens/cm Legend .
Mn25'Cc Principal aquifer ALBS EC in microsiemens/cm  Principal aquifer AL/BS
B 250 10 750 No of aquiters  Two at25"C No of aquifers  Two
750 10 2250 Aroa 1550.33 sqkm - 250 to 750 Aroa 1559.33 sgkm
= 2250 10 3000 Taluka HQ - 750 to 2250 Taluka HQ -
0 ’3&?3?!0:1100 " Drasnage 4 Nitrate >45 mg?  Drainage
a e mgy Monitoring well ¢  Fluonde >1.5 mgd Monltoring well o
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4 GROUND WATER ISSUE
Limited Aquifer Potential

Water Scarcity lean period

Over- Exploitation Declining WL

5. GROUND WATER RESOURCE & EXTRACTION

5.1. Aquiferl/ Phreatic Aquifer (Basalt & Alluvium)

Ground Water Recharge Worthy Area (Sg. Km.) 1559.33
Total Annual Ground Water Recharge (MCM) 165.15
Natural Discharge (MCM) 8.51
Net Annual Ground Water Availability (Annual Extractable Ground Water Recharg| 156.64
Current Annual Ground Water Extractitor irrigation (MCM) 123.17
Current Annual Ground Water Extractifor domestic and industrial water supply 5.15
(MCM)
Current Annual Ground Water Extractitor All uses (MCM) 128.32
Annual GW Allocation for Domestic Useon 202§MCM) 5.71
Net Ground Water Availability for future irrigation development (MCM) 44.01
Stage of Ground Water Development (%) 81.92
Category Semi
Critical
5.2 Aquiferll Semiconfined/Confined Aquifer (Basalt)
Area Mean Piezometric | Sy S Resource | Resource | Total
thickness| head above in Resource
(m) (meter confining | confining | (mcm)
above layer aquifer
bottom of (mcm) (mcm)
confining
layer)
1511.892 3 64 0.002| 1.45E05| 1.403035| 9.071349| 10.47438

6.0. GROUND WATER RESOURCE ENHANCEMENT

6.1 SUPPLY (MCM)

Net Available Resource (MCM) 156.64
Gross Annual Draft (MCM) 128.32
Agricultural SupplyGW 204.47
Agricultural SupplySwW -
Domestic SupplyGW 6.14
Domestic SupplySW 1.53
Total Supply 212.14
6.2. Supply Side Management

Area of Taluka (Sqg. Km.) 1559.33
Area suitable for Artificial 1484.36
recharge(Sqg. Km)

Type of Aquifer Hard Rock
Areafeasible for Artificial 1484.36
Recharge(WL >5mbgl) (Sq. Kn

Volume of Unsaturated Zone | 2968.72
(MCM)

Average Specific Yield 0.02
Volume of Sub surface Storagg 59.37
Space available for Artificial
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Recharge (MCM)

Surplus waterequired (MCM)

78.97

Surplus water Available (MCM)

36.37

Proposed Structures

Percolation Tank (Av.

Check Dam (Av. Gross Capatily

Gross Capacit¥00 TCM * 3 fillings = 30 TCM)
TCM*2 fillings = 200
TCM)
Number of Structures 127 364
Volume of Water expected to | 19.08 8.19
be conserved / recharged @
75% efficiency (MCM)
Total recharged @ 75 % 27.27
efficiency (MCM)
Current Annual Resource 156.64
Availability (MCM)
Current Annual Groundwater | 128.32
Extraction (MCM)
Total GW resource available | 183.91
after supply side intervention
(MCM)
Stage of GWD after supply sidq 69.77
interventions (%)
Ground water available TO 0.42

BRING STAGE OF GWD UPT(
70%

RTRWH StructuresUrban Areas

Households to be coverg@5% | 81006.00

with 50 m2area)

Total RWH potential (MCM) 241

Rainwater harvested / 1.93 May be implemented if economically

recharged @ 80% runoff €o
efficient

viable

6.3. Demand Side Management

Micro irrigation techniques- Area proposed to be covered under drip (sg.km)

Sugarcane 2
Onion 0
Volume of Water expected to be saved with drip irrigation (MCM)
Sugarcane 1.14
Onion 0
Total Volume of Water expected to be saved (MCM) 1.14
Total GW Draft after Demand side intervention 127.18
Stage of GWD after demand side interventions (%) 69.15
GWR available/required to bring the stage of GWD to 70% (MCM) 1.56
Additional Area (sq.km.) proposed to be brought under assured GW irrigation 2.4
Proposed Cropping Pattern change
Irrigated area under Water Intensive Crop(ha) Not
proposed
Water Saving by Change in Cropping Pattern Nil

7.0. Expected Benefits
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Annual Extractable Ground Water Recharge (MCM) 156.64
Current Annual Ground Water Extraction (MCM) 128.32
Water Recharged by Supply side interventidCM) 27.27
Water saving by demand side intervention (MCM) 1.14
Present Stage of Ground Watéxtraction (%) 81.92
Ground water resources after supply side management (MCM) 183.91
Ground water Draft after demand side management (MCM) 127.18
Expected Stage of Ground Watextraction after Supply and Demand side 69.15
interventions (%)

Other Interventions Proposed, if any

Alternate Water Sources Available | Nil

8. DEVELOPMENT PLAN

GW Resources Available for Development and Bring Stage of GWD upi@i@0% 1.56
present SOMCM)

Proposed no. of DW (@ 1.5 ham for 90% of GWR Available) 94
Proposed no. of BW* (@ 1.5 ham for 10% of GWR Available) 10
Additional Area (sq.km.) proposed to be brought under assured Ground Water 2.4
irrigation with av. CWR of 0.65 with70% Stage of G\BExtraction

Proposed AR Structures

Artificial Recharge Structure
Madha Taluka, Solapur District

Additional area proposed to be bought under
assured GW irrigation

Additional Area proposed to be brought
under assured GW Irrigation

e Madha Taluka, Solapur Disrict
NORTH s P at,,i NORTH
o 0 1" M
Wlormeturs S ? N\ nf—
par . P53 @ P
£ . TP »
AN P Prv I &
~ A y k- L . . ¥ wladha
Legend

Principal aquifer AL/BS
No of aquifers Two

Percolation tank -+

Legend
Check dam

Area 1559,23 sqkm Additional Area proposed (o be brought
Taluka HQ » - under assured GW irmgation with av. CWR
Drainage of 065 m AFTER 7T0% STAGE OF GWD IS

ACHIEVED Madha 8 Sgkm
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9.5 MALSHIRAS TALUKA, SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1. introduction

Taluka Name Malshiras
Geographical Area (Sq. Km. 1607.98
Hilly Area (Sq. Km) 35.02
Saline Area (Sg. Km.) 0
Population (2011) 485645
Climate Tropical

1.2 Rainfall Analysis

Annual Rainfall (2017) (mm)

530.9 mm

Decadal Average Annual 524.9 mm
Rainfall (200717) (mm)
Normal Rainfall (mm) 530 mm

Long Term Rainfall Analysis
(19012017)

Rising Trend 0.738 mm/year Probability of
Normal/Excess Rainfaid% & 19%. Probability of
Drought (Moderate/Severe) 21 % Moderate & 5% Severe and 1 ¢
Acute.
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Rainfall Trend Analysis (1901 To 2017) EQUATION OF TREND LINE: y = 0.7382x + 486.98

v =0.7382x+ 486.98
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1.3. Geomorphology &Geology

Geomorphic Unit

Plateau Undissected to highbissectedPlateau WeatheredCanal
Command (PLC). with weathered thickness ranging from 0 to 2 1

Soil

In general, they are clayey loam in texture and fairly high in calci
carbonate, high porosity but moderate to low permeability, thus
having low to modrate infiltration capacity. Based on physical
characteristics the soils of the area have been classified into thre
major groupsMedium black soil, Red Sandy sai&l Shallow black
soils

Geology

Alluvium: sand/ silt and clay alternating beds
Recent to Sulecent
Deccan Traps (Basalt) Age: Upper Cretaceous to Lower Eocene

Age:

1.4. Hydrology & Drainage

Hydrology
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Bigger Minor Irrigation Completed:-3 MI Tanks

Project

(>100 Ha.)

Minor IrrigationProject Completed -98 VT, 7 PT, 81KT weirs & 80 DB

(<100 Ha.)

Drainage The area is drain by Nira rivers and its tributaries, flow from NW
SE direction, drainage density high in southern boundary of taluk

1.5. Land Use, Agriculturdrrigation & Cropping Pattern

Geographical Area (Sg. Km, 1607.98

Forest Area (Sq. Km.) 3.44

Net Sown Area (Sg. Km.) 942.27

Double Cropped Aregsq. 40.33
Km.)

Gross Cropped Aread.km) | 982.6

Cultivable Area (Sg. Km.) | 1579.98

Area underlrrigation (Sg. Km.)

Ground Water 314.8
Surface Water 260.51
Principal Crops Area (Sg. Km.) (Reference year 2043
Wheat 61.7
Jawar 7.28
Bajra 42.74
Maize 20.7
Tur 11.03
Sugarcane 99.65
Chilli 1.13
Mango 3.79
Onion 9.97
Sunflower 38.34

1.6. Water Level Behaviour

1.6.1. Phreatic AquifeiVater Level

PreMonsoon (May2017) Water level less than 10 mbgl has been observed in major part of the
taluka, while water level in the range of 10 to 20 mbgl is close to divide in southern parts and ¢
part; deeper water level more than 20 mbgl has been observed at Dasur and Satiggen v

PostMonsoon (Novembe2017) Water Level less than 5 mbgl has been observewbith-eastern
and southern parts of the Taluka while water level in the range of 5 to 10 mbgl is observed in 1
part of the Taluka.

PreMonsoon Water Leve{May 2017) PostMonsoon Water Level (Nov. 2016)
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Aquifer |, Premonsoon , DTW (May. 2017)
Maishiras Taluka, Solapur District

Legend -
Principal aquiferBasalt
W No of aquifers Twe
|1 51010 pna 1528.01sgkm
- 10to 20 Taluka HQ a
BB 20t030 Drainxe

Monitoring well o

Aquifer | , Postmonsoon , DTW (Nov. 2017)
Maishiras Taluka, Solapur District
> e

No of aquifers Two
- 215 Area 1528.01sgkm
S10  tamava .
Dramnage

Monitoring well o

1.6.2. SemiConfined/Confined AquifetwWater Level

PreMonsoon (May2016) Water level > 20 mbgl is observed in major part of the Taluka; water
in the range of 10 to 20 mbgl is observed@ntral part of the Taluka

PostMonsoon (Novembe2017)} Water level <10 mbgl is observed in north eastern and south
western parts of the Taluka; >10 mbgl is observed in major part of the Taluka

Pre-Monsoon Water Level (May 2017)

Aquifer Il , Premonsoon , DTW (May. 2017)
Malshiras Taluka, Solapur District
: fonm

PostMonsoon Water Level (Nov. 2017)

Aquifer Il , Postmonsoon , DTW (Nov. 2017)
Malshiras Taluka, Solapur District
i

. Legend

L St10 Principal aquiterBasalt orw imbal) Principal aquiferBasalt

B 101020 No of aquifers Two 5to 10 No of aquifers Two

. 201030 Area 1528.01sqkm B 101020 Area 1528,01sqkm

B 301040 Taluka HQ . 20 to 30 Taluka HQ -

I 4010 50 Drainage - 30 to 40 Drainage

B > 50 Exploratory well o [ 40to 50 Exploratory well o

o

Idragraph
1 Site Name | Mdlulnu State  Mabharashtva District | Saolepar Taball | MALSHIRAS Block  MALSHIRAS Villege . Melairan
FrwMormaoe Weber Level Trend: Y = <000 800%X + 4 953090

2 Poxt Monooon Wter Leve! Trend: ¥ = -0.073300X + 2. 520208
'E'- X —— 77‘ o o= e AN Water Lo ve! Trend! ¥V = -0, 000000X + 3 502179
L i N '_:::::::
i" 1 e . o e st e e ot o s
Soedr e SRS T DAL st ot at e S e i - ——— -

o

K [ ALyl IV = = ProMorVrlviTrend v = = PastMorVrLviTrend Iy = — AIVrLvITrend |

aéésssas"éééé:::'is:::::s::*:z:':z:!zz::‘::'z'.‘zﬁ:e:eaeezz:::'.':zé

SA3FEBEFERERES ' ES FREBFREBFRESRBIERERRIES R

1.6.4. Hydrograph

Hydrograph shows Psmonsoon rising trend @
0.38 m/year

Hydrograph shows Pogtonsoon rising trend @
0.135 mlyear

1.6.3. Water Level Tren(P0082017)
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PreMonsoon trend

Rising 0.010 0.12 m/year

Falling 0.009 to 0.14 m/year

Declining trend up to 0.2 m/year is observed in almost entire Tall
Rising water level trend has been observed in small paoirthern
partsof the Taluka.

PostMonsoon trend

Rising 0.009 to 0.18 m/year

Falling 0.02 to 0.42 m/year

of the Taluka.

Declining trend up to 0.2 m/year is observed in major part of the
Taluka; significant decline in water level > 0.2 m/year has been

observed in eastern padf the Taluka. Rising water level trend hay
been observed in southern part and in isolated parts in western

Premonsoon Water level Trend (20€177)

Pre monsoon GWL Trend (May 2008 - May 17)
Maishiras Taluka, Solapur Dis!

. e '3 o

\ : g '
- \d ™ .
. « ¥
* Malshiras ,
ar ™ @ . L
- 4 e
. - .
e . ™ “ .
2
Legend gy ®

Degpth to water level ternd |  Principal aquiferBasalt
May., 2008 to May 2017 (M/yINo of aquifers Two

| Rise00t002 Area  1528.01sgkm
Taluka HQ .
Fall 0010 -02 Drainage

Maonitonng station o

Postmonsoon Water level Trend (20€i77)

Postmonsoon GWL Trend (Nov 2008 - Nov. 17)
Maishiras Taluka, Solapur District

a0y
_ 0 W b
i ; .|
q‘ > = b Q
Wb 5 - < /
;.. - - _ . «?
{ wMalshiras. <
S ° ’ <
' ” . Y . .
L . . P
». . - a o =
Legend y ¥ 3 >

Depth to water level temd | Prin >
incipal ferBasalt
Nov.,2008 to Nov,2017 (nw)NL":,' mu‘?&‘r’;e}m

[ Rise0010002

Area  1528.01sgkm
Fall-0010-0.2 Taluka HQ =
| Fall-0210-04 Drainage

[ | Fall -0.410-0.8 Monitoring station o

2. AQUIFER DISPOSITION

2.1. Number of Aquifers

Aquiferl -Basalt, Alluvium

AquiferIl -Basalt

2.2 Cross Section

Vizori

Eaplorat U
Aquifer | IR D des

Agquifer i
BN Mmassive basah

4. Frachured zone
—— Water lovel ACH
e \Watwr luvel AQH 2
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2.2. Bar Diagram

2.4. Aquifer Characteristics

Major Aquifers Basalt (Deccan Traps) Basalt (Deccan Traps)

Type ofAquifer Aquiferl (Phreatic) Aquiferll (Semiconfined/confined
Depth of Occurrence (mbgl)| 8- 30 90-196

Thickness of 5-15 1.25-5

weathered/fractured rocks

(m)

Yield 10- 100 m3/day 0.1-0.7 Ips

Specific yield (Sy) 0.02 0.005

Storativity (S) 0.00057

Transmissivity (T) (m2/day) | T: 20625 n¥/day T: 3650 nt/day

3. GROUND WATER QUALITY

3.1 Phreatic Aquifer (Aquifel): In general the water quality of shallow aquifer in Malshiras taluk
potable and good fodrinking, domestic, industrial as well as irrigation purposes. Very high salin
prevails (>2250 uS/cm), which is not suitable for drinking, domestic, industrial as well as irrigat
purposes. Ground water can be used for drinking only after treatmedtfanirrigation for very high
salt tolerant crops and with proper soil and crop management practices.

3.2: Semiconfined/Confined Aquifer (Aquifer Il)n general the water quality of deep aquifer in
Malshiras taluka is potable and very good for drinking, domestic, industrial as well as irrigation
purposes. Nitrate more than 45 mg per litre was detected in water sample from Velapur EW &
Fluoride more tha 1.5 mg per litre was detected in water sample from Velapur EW.
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Ground Water Quality (AQ1 )
Malshiras Taluka, Solapur District

Ground Water Quality (AQII )
Maishiras Taluka, Solapur District
N |

Legend Legend
EC n mcrosiomens/cm EC in microsiernens/cm
aM25°C Principal aquifer Basalt m25"C Principal nquifer Basalt
B 2501t 750 No of aquifers  Two B 25010 750 No of aquifers Two
750 to 2250 Area 1528.01sgkm 750 to 2250 Area 1528.01sqkm
2250 to 3000 ;:’:'::::C ® + Fluonde > 1.5 mg/ :)‘::"::::Q’:O .
3000 1o 5000 Monitornng well 4 Nitrate >45 mg/l Monitoring well o

4. GROUND WATER ISSUE

Over- Exploitation Declining WL
Limited Aquifer Potential
Water Scarcity lean period

5. GROUND WATER RESOURCE & EXTRACTION

5.1. Aquiferl/ Phreatic Aquifer (Basalt & Alluvium)

Ground Water Recharge Worthy Area (Sq. Km.) 1492.99
Total Annual Ground Water Recharge (MCM) 205.14
Natural Discharge (MCM) 10.26
Net Annual Ground Water Availability (Annual Extractable Ground ViReaeiarge) 194.88
Existing Gross Ground Water Draft for irrigation (MCM) 191.30
Existing Gross Ground Water Draft for domestic and industrial water supply (MCN 6.14
Existing Gross Ground Water Draft for All uses (MCM) 197.44
Provision fodomestic and industrial requirement supply to 2025(MCM) 6.71
Net Ground Water Availability for future irrigation development (MCM) 19.97
Stage of Ground Water Development (%) 101.31
Category O.E.
5.2 Aquiferll Semiconfined/Confined Aquifer (Basalt)

Area 60.km) | Mean| Piezometric| Sy S Resource | Resource ir] Total
thickn| head (m. above confining | Resource
ess | above confining | aquifer (mcm)
(m) | bottom of layer (mcm)

confining (mcm)
layer)
1610.172 | 2.46 60 0.005 | 0.00019 18.35596| 19.80512| 38.16108

6.0. GROUND WATER RESOURCE ENHANCEMENT

6.1 SUPPLY (MCM)

Stage of GW Development 101.31%

Annual Available Resource (MCM) 194.88

Gross Annual Draft (MCM) 197.44

Agricultural SupplyGW 204.47

Agricultural SupplySW -

Domestic SupplyGW 6.13
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Domestic SupplySwW 1.53

Totalsupply (MCM) 212.14

6.2. Supply Side Management

Geographical Area(.kn) 1528.01

Area feasible for recharge (sq. km.) 498.16

Unsaturated Volume (MCM) 996.32

Surplus water available for AR (MCM) 12.2

Proposed Structures Percolation Tank (Av. Gross| Check Dam (Av. Gross
Capacityl00 TCM*2 fillings 5 CapacitylO TCM * 3 fillings =
200 TCM) 30 TCM)

Number of Structures 43 122

Volume of Water expected to be | 6.43 2.72

conserved / recharged @ 75%

efficiency (MCM)

Total recharged @ 75 % efficieng 9.15

(MCM)

Current Annual Resource 194.88

Availability (MCM)

Current Annual Groundwater 197.44

Extraction (MCM)

Total GW resource available aftel 204.03
supply side intervention (MCM)

Stage of GWD after supply side | 96.77
interventions (%)

Ground water available TO BRIN{ -54.62
STAGE OF GWD UPTO 70%

RTRWH StructuresUrban Areas

Households to be covered (25% | 24890
with 50 ntarea)

Total RWH potential (MCM) 0.65
Rainwater harvested / recharged | 0.52 May beimplemented if
@ 80% runoff cefficient economically viable

6.3. Demand Side Management

Micro irrigation techniques- Area proposed to be covered under drip (sg.km)

Sugarcane 103
Onion 0
Volume of Water expected to be saved with drip irrigation (MCM)
Sugarcane 58.71
Onion 0
Total Volume of Water expected to be saved (MCM) 58.71
Total GW Drafafter Demand side intervention 138.73
Stage of GWD after demand side interventions (%) 67.99
GWR available/required to bring ttf&TAGE OF GWD isto 70% (MC 4.09
Additional Area (sq.km.) proposed to be brought under assured G 6.3

irrigation

Proposed Cropping Pattern changerigated area under Water
Intensive Crop(ha)

Not proposed

Water Saving by Change in Cropping Pattern

Nil
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7.0. EXPECTED BENEFITS

Annual Extractable Ground Water Recharge (MCM) 194.88
Current Annual Ground Water Extraction (MCM) 197.44
Water Recharged by Supply side intervent{®CM) 9.15
Water saving by demand side intervention (MCM) 58.71
Present Stage of Ground Watéxtraction (%) 101.31
Ground water resources after supply side management (MCM) | 204.03
Ground water Draft after demand side management (MCM) 138.73

Expected Stage of Ground Watextraction after Supply and Deman 67.99

side interventions (%)

Alternate Water Sources Available

Nil

8. DEVELOPMENT PLAN

GW Resources Available fdevelopment and Bring Stage of GWD | 4.09

upto 70%from present SOD

Proposed no. of DW (@ 1.5 ham for 90% of GWR Available) 246

Proposed no. of BW* (@ 1.5 ham for 10% of GWR Available) 27

Additional Area (sq.km.) proposed to be brought undssured 6.3
Ground Water irrigation with av. CWR of 0.65ith70% Stage of

GWEXxtraction

Proposed AR Structures

Artificial Recharge Structure
Malshiras Taluka, Solapur District
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Legend
Percolation tank +  Principal aquiferBasalt
Check dam No of aquifers Two
Aren 1528 01sqkm
Taluka HQ -
Drainage

Additional area proposed to be bought under assurs
GW irrigation

Additional Area proposed to be brought
uncer assured GW lrrigation
Malshiras Taluka, Solapur Dism&.
P NORTH

P
o
Maishras ot

-~

Legend
Additonal Area proposad 10 ba brought
- under assured GW imgation with av. CWR
of 0.85m AFTER 70% STAGE OF GWD IS
ACHIEVED Malshiras 2.29 Sqkm

Principal aquiferBasall Taluka HQ =
No of aquifers Two Drainage
Area 1528.01sgkm
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9.6 MANGALVEDHE TALUKA, SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1. Introduction

Taluka Name Mangalvedhe
Geographical Area (Sq. Km| 1144.92
Hilly Area (Sq. Km) 0.00
Saline Area (Sg. Km.) 0.00
Population (2011) 205932
Climate Tropical
1.2 Rainfall Analysis

Annual Rainfal2019)(mm) | 560.5
Decadal Average Annual 407.0 mm
Rainfall (201a9) (mm)

Normal Rainfall (mm) 596.2 mm

Long Term Rainfall Analysis
(19982019)

Falling Trend17.26 mm/year

Probability of Normal/Excess Rainf&lb% & 14%.

Probability of Drought (Moderate/SevereP3 % Moderate & 9 %
Severe.

Rainfall Trend Analysis (1998 To 2019) EQUATION OF TRENE-URE6x + 754.7
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1.3. Geomorphology &Geology

Geomorphic Unit

(PLS and PLM), with weathered thickness ranging from 0 to 1 m

weathered (PLWS0 to 2m weathering). Area in the Northern part
Alluvial PlaifAPM).

Major parts of the taluka i®lateau slightly to moderately Dissect

isolated hills (Mesa and Butte) and valley areas formfhateau

Soil

carbonate, high porosity but moderate to low permeability, th
having low to moderate infiltration capacity. Based on physg
characteristics the soils of the area haveebeclassified into threg
major groupsMedium black soil, Red Sandy saitel Shallow blac
soils

In general they are clayey loam in texture and fairly high in calg

Geology

Alluvium : sand/ silt and clay alternating beds
Recent to Sulpecent

Age:

Deccan Traps (Basaftyje: Upper Cretaceous to Lower Eocene.

1.4. Hydrology & Drainage

Hydrology
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Bigger Minor Irrigation
Project(>100 Ha.)

Completed:-3 MI Tanks

Minor Irrigation Project
(<100 Ha.)

Completed:13PT, 54 KT weirs & 33 DB

Drainage

The taluka falls in Bhima subbasin. The taluka is drained by Man
River and its tributaries i.e. Khurdu (Korda) River, flowing from W
to East direction.

1.5. Land Use, Agriculture, |

rrigation & Cropping Pattern

Geographical Area (Sq. Km| 1144.92
Forest Area (Sq. Km.) 70.80
Net Sown Area (Sg. Km.) | 671.46
Double Cropped Aregsqg. 36.52

Km.)

Gross Cropped Area (Sq.kn

707.98

Cultivable Area (Sg. Km.) | 1052.64
Area under Irrigation (Sq.

Km.)

GroundWater 5.39
Surface Water N.A.
Principal Crops Area (Sg. Km.)(Reference year 2043
Wheat 83.0
Jawar 447.0 (dry)
Bajra 62.33 (dry)
Maize 12.94 (dry)
Tur 1.6 (dry)
Gram 28.0 (dry)
Sugarcane 102.91
Grapes 21.53
Onion 3.00
Groundnut,Sunflower & 43.00 (dry)

Kardi

1.6. Water Level Behaviour

1.6.1. Phreatic AquifeiVater

Level

PreMonsoon (May2017)} Water levelranges from 5.5 m.bgl at Jalihal to 13 mbgl at Borale. W

levelin the range of 5 to 10
the range of 10 to 20 mbgl
parts of the taluka.

mbgl has been observethajor part of the taluka, while water levad
is observed in patches in southern, nardstern and northeastern

PostMonsoon (Novembei2017) Water levelranges from 1.4 m.bgl at Jalihal to 6.5 mbgl
Kagasht. Water levdess than 2 m.bgl is observed in the wasintral part of the talukaWater level

in the range of 2 to 5 mbgl|

range of 5 to 10 mbgl is recorded ansmall patches ithe southern, north western and north

eastern parts of the taluka.

has been observed in major part of the taluka, and wateliriewel

PreMonsoon Water Level (May 2017)

PostMonsoon Water Level (Nov. 2017)
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Aquifer |, Premonsoon DTW (May. 2017)
Mangalvedhe Taluka,

- -
1. -
Legend Legend
. Depth to Water Level : Depth to Water Level
Prin Basalt

No of aqur Two (metres below ground level) No ,q:w e (metres below ground leve!)
Area 113510 sgkm 1 Area 113510 sgkm

Taluka HQ . ¢ 5010 Taluka HQ . =5 002

Drainage N 101020 Drainage Bl 215

ina Well > Monitoring Well = S5to 10

Aquifer |, Post-monsoon DTW (November. 2017)
Mangalvedhe Taluka, Solapur District

1.6.2. SemiConfined/Confined AquifeiWater Level

PreMonsoon (May2017) Water level in the range of 110 20 mbgl is observed in major part of th

taluka; deeper watetevel between 2@o 40 mbgl is
part of the taluka.

observed in the nortentral and soutkeastern

PostMonsoon (Novembei2017)} Water level <10 mbgl is observed in wesntral andnorth-
easternparts of the taluka. Water level in the range of 10 to 20 mbgl is observed in remaining

(major) part of the taluka.

PreMonsoon Water Level (May 2017)
Aquifer II, Post-monsoon DTW (May. 2017)

PostMonsoon Water Level (Nov. 2017)
Aquifer Il, Post-monsoon DTW (Nov. 2017)
Mangalvedhe Taluka, District
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1.6.4. Hydrograph

Hydrograph showPre Hydrograph shows Postionsoon

monsoon rising trend @ 0.037 rising trend @ 0.022 m/year
m/year

Site Name : Mangalvedha State : Maharashitva District : Solapur Tahsii: MANGALVEDHE Biock : MANGALVVEDHE Village : Mangaived,

Hydrograph
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1.6.3. Water Level Trend (206817)

PreMonsoon trend

Rising: 0.01265 m/year at Kagasht to 0.25361 m/year at Diksal

Falling: 0.00074 m/year &iddhankeri to 0.05456 m/year at Pout

Rising water level trend up to 0.2 m/year is observed in patchg
north-central, western fringe area and sou#fastern part of the
taluka; Declining water level trend up to 0.2 m/year has be
observed in major parof the taluka, while a small patch in th

south-western part has experienced falling trend in the range of
to 0.4 m, in water level.

PostMonsoon trend

Rising0.02616m/year at Boraleto 0.09104m/year atDiksal.

Falling: 0.16461 m/year &armhapuri.

Falling water level trend up to 0.2 m/year is observed in en
taluka, except around Barmhapuri in nomfastern part of the

taluka, where rising water level trend up to 0.2 m/year has b
observed.

Premonsoon Water level Tren(200817)

‘ Postmonsoon Water level Trend (20487)
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Pre-monsoon GWL Trend (May 2008 - May 2017) Post-monsoon GWL Trend (Nov 2008 - Nov. 2017)
Mangalvedhe Taluka, District Mangalvedhe Taluka, Solapur District
)
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Legend Legend
Ground Water Level Trend
aquifer gasall (m,) mng;pal ﬂ':le“r:m glw?ﬂ Ground Water Leve! Trend
ufers U
- 1135 10 sqom B8 Rise 021004 o 113510 sgkm (m.)
Taiuka HQ ® Rise 00002 Taluka HQ . Rise 00t0 0.2
Drainage Fall -00t0-02 Drainage Fall-00t0-02
Monitorning Well Falt 02t0-04 Monitoring Well  «
2. AQUIFER DISPOSITION
2.1. Number of Aquifers Aquiferl: Alluviumé& Basalt \ Aquiferll: Basalt
2.2. Bar Diagram 5 o
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W/ 1 Aquifer I-Weatherd & Fractured basalt
[ ] Aquifer | I- Fractured basalt

“—~ [ Massive basalt

2.3. Cross Sections
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Legend

Aquifer I Alluvium/Basalt __  rractured zone s 200
so0|™ | Aquifer Ii-Basalt —— Wator lovel AQH N
B Massive basalt e Water level AQH

2.4. Aquifer Characteristics
Major Aquifers Basalt(Alluvium in a patch Basalt

around Marwade)
Type of Aquifer Aquiferl (Phreatic) Aquiferll (Semiconfined/confined
Depth of Occurrence (mbgl)| 8-30 40-181
Thickness of wearherd 5-15 1.25-11
[fractured rocks(m)
Yield 10- 100 m3/day 0.1-5Ips
Specific yield (Sy) 0.005 0.02 0.003
Storativity (S) 0.00012
Transmissivity (T) (m2/day) | T: 520 n¥/day T: 3670 nt/day

3. GROUND WATER QUALITY

3.1 Phreatic Aquifer (Aquifed): In general the water quality of shallow aquifer iflangalvedhe
taluka is potable and good for drinking, domestic, industrial as well as irrigation purposes. |
more than 45 mg per litre was detected in water sample from Marwade.

3.2: Semiconfined/Confined Aquifer (Aquifer l)n general the water gglity of deep aquifer i
Mangalvedhe taluka is potable and very good for drinking, domestic, industrial as well as irr
purposes. . Nitrate more than 45 mg per litre was detected in water sample Boose. Fluoride
more than 1.5 mg per litre wasetected in water sample frorBhose Marwadeand NanaurEW.

Phreatic Aquifer (Aquifed) Semiconfined/Confined Aquifer (Aquifer II)
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Ground Water Quality (AQ 1)
Mangalvedhe Taluka, Solapur District

.‘-\_,ﬁ

Ground Water Quality (AQH )
Mangalvedhe Taluka, Solapur District

" "
Legend Legend

EC in microsiemens/cm EC n microsiemens/cm
Principal aquifer Basalt at25"C Princpal aquiter  Basak at25°C
:o of aquifers “r;\% ——" B 250 to 750 No of aquifers Two BN 250 10 750

o " 750 10 2250 Area 1135 10 sqkm 750 to 2250

Taiuka HQ . B 2250 to 2000 Taluka HQ - Bl 2250 to 3000
Dfalr\age Dym * Fluornde »15 m“

Monitoring station A Nitrate >45 mat

Mondlonng station «

4 Nitrate >45 mgA

4. GROUND WATER ISSUE Scanty rainfall
Limited Aquifer Potential

Water Scarcity lean period

Cropping of watemtensive crops

5. GROUND WATER RESOURCE & EXTRACTION

5.1. Aquifefl/ Phreatic Aquifer (Basalt)

Ground Water Recharge Worthy Area (Sq. Km.) 1135.10
Total Annual Ground Water Recharge (MCM) 88.96
Natural Discharge (MCM) 4.45
Net Annual GroundlVater Availability (Annual Extractable 84.52
Ground Water Recharge) (MCM)
Existing Gross Ground Water Extraction for irrigation (MCM 64.55
Existing Gross Ground Water Extraction for domestic and | 3.01
industrial water supply(MCM)
Existing Gross Groundatér Extraction for All uses(MCM) 67.56
Provision for domestic and industrial requirement supply to | 3.71
2025(MCM)
Net Ground Water Availability for future irrigation 16.29
development (MCM)
Stage of Ground Water Development (%) 79.94
Category SEMICRITICAL
5.2 Aquiferll - Semiconfined/Confined Aquifer (Basalt)
Area Mean Piezometric | Sy S Resource | Resource | Total
(sg.km) thickness | head above in Resource
(m) (meter confining | confining | (mcm)
above layer aquifer
bottom of (mcm) (mcm)
confining
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layer)

1135967 | 1.25t09 5510 90

0.003 to 0.005

0.00057

16.09583 | 26.72333 | 42.8191

6.0. GROUND WATER RESOURCE ENHANCEMENT

Stage of GW Development

79.94%

Annual Available Resource (MCM] 84.52
Gross Annual Draft (MCM) 67.56
6.1 SUPPLY (MCM)

Agricultural SupplyGW 64.55
Agricultural SupplySW 9
Domestic SupplyGW 3.01
Domestic SupplySW 0.7525
Totalsupply (MCM) 77.31
Stage of GW Development 79.94%

Annual Available Resource (MCM

84.52

6.2. Supply Side Management

Rainwater Harvesting and Artificial Recharge

Geographical Areaq.km

1135.1

Area feasible for recharge (sq. km

1162.88

Unsaturated Volume (MCM)

2325.76

Surplus water available for AR
(MCM)

28.49

Proposed Structures

Percolation Tank (@s.150 lakh, Check Dani@ Rs.30 lakh
Av. Gross Capaciyo0 TCM*2 | Av. Gross Capacity0
fillings = 200 TCM)

TCM * 3 fillings = 30 TCM

Number of Structures

100

285

Volume of Water expected to be
conserved / recharged @ 75%
efficiency (MCM)

14.96

6.41

Total recharged @ 75 % efficiency
(MCM)

21.37

Current Annual Resource 84.52
Availability (MCM)

Current Annual Groundwater 67.56
Extraction (MCM)

Total GW resource available after| 105.88
supply side intervention (MCM)

Stage of GWD after supply side | 63.81

interventions (%)

Ground water available TO BRING

STAGE OF GWD UPTO 70%

6.56
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Artificial Recharge

Mangalvedhe Taluka, Solapur District
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Principal aquifer Basalt
No of aquifers Two

Area
Taluka HQ
Drainage

Artficial Recharge
Structures Proposed

1135.10 sqkm + Percolation tank
" w Check dam

RTRWH Urban Areas

A May be implemented i€économically viable

Households to be covered (10%
with 50 n¥ considering roof top
area)

4178

Total RWH potential (MCM)

0.12

Rainwater harvested / recharged (
80% runoff ceefficient

0.09

Micro irrigation techniques- Area proposed to be coverednder drip (sg.km)

Sugarcane 50
Onion 0.3
Volume of Water expected to be saved with drip irrigation (MCM)
Sugarcane 28.5
Onion 0.08
Total Volume of Water expected t¢ 28.58
be saved (MCM)

Total GW Drafafter Demand side | 38.98
intervention

Stage of GWD after demand side | 36.82
interventions (%)

GWR available/required to bring | 35.13
the stage of GWD to 70% (MCM)
Additional Area (sq.km.) proposed| 54.05

to be brought under assured GW
irrigation

Proposed Cropping Pattern chang

Not proposed

-Irrigated area under Water
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Intensive Crop(ha)

Water Saving by Change in Nil

Cropping Pattern

DEMAND SIDE INTERVENTION
Mangalvedhe Taluka, Solapur District

ADDITIONAL AREA PROPOSED TO BE BROUGHT
UNDER ASSURED GW IRRIGATION
Mangalvedhe Taluka, Solapur District

NORTH A N—y FORTH 24
- JE> “’ghi".bk_ — i
& M

‘ [ N VD W

p

Legend

Principal aguifer Basait

No of aquifers Two RGNS Evop e

proposed o be coverad

Principal aquifer Basait
No of aquifers

Legend

Aganonal Area progosaed

Two

;“E’afffka ng  135.1050kM  ynger drp imigation Area 113510 sqkm
Dram . In Mangatveche Tahia 50 Sq Km Taluka HQ .
Tamnage Dramage In Mangaiveche Taluka 63 99 Sq Km

7.0. EXPECTED BENEFITS

Annual Extractable Ground Water Recharge (MCM) 84.52
Current Annual Ground Water Extraction (MCM) 67.56
Water Recharged by Supply side interventidCM) 21.37
Water saving by demand side intervention (MCM) 28.58
Present Stage of Ground Watéxtraction (%) 79.94
Ground water resources after supply sid@nagement 105.88
(MCM)

Ground water Draft after demand siseanagemen{MCM) | 38.98
Expected Stage @round WatelExtraction after Supply and| 36.82
Demand side interventions (%)

8. DEVELOPMENT PLAN

Volume of water available for GWD to enhance stage of G| 35.13
to 70% (MCM)

Proposed Number of DW (@ 1.5 ham for 90% of GWR 2108
Available)

Proposed Number of BW (@ 1.5 ham for 10% of GWR 234
Available)

Additional Area (sq.km.) proposed to be brought under 54.05
assured GW irrigation with av. CWR of 0.65 m
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9.7 MOHOL TALUKA, SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1.introduction

Taluka Name Molol
Geographical Area (Sg. Km.) | 1324.7
Hilly Area (Sg. Km) 0
Saline Area (Sg. Km.) 0
Population (2011) 276920
Climate Tropical
1.2 Rainfall Analysis

Annual Rainfall (2017) (mm) | 526.3 mm
Decadal Average Annual 522 mm
Rainfall (200717) (mm)

Normal Rainfall (mm) 575 mm

Long Term Rainfall Analysis
(19982017)

Rising Trend 0.479 mm/year Probability of
Normal/Excess Rainfal0% & 10%. Probability of
Drought (Moderate/Severe) 10% Moderate & 10% Severe.

Rainfall Trend Analysis (1901 To 2017) EQUATION OF TREND {IRB44x=+ 763.73

1400 -

y =-17.944x + 763.73
1200 -
1000 -
800 -
600 -
400 -
200 -
0 \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
&I ST LS TS

1.3. Geomorphology &Geology

Geomorphic Unit

Alluvial Plain of Sina River and Platéduadissected to highly
Dissected) with weathered thickness ranging from 0 to 1 m.

Soil

In general, they are clayey loam in texture and fairly high in
calcium carbonate, high porosity but moderate to low
permeability, thus having low to moderate infiltrah capacity.
Based on physical characteristics the soils of the area have be
classified into three major groupsledium black soil, Red Sandy
soils and Shallow black soils

Geology

Alluvium: sand/ silt and clay alternating beds
Recent to Sulbecent
Deccan Traps (Basalt) Age: Upper Cretaceous to Lower Eoce

Age:

1.4. Hydrology & Drainage

Hydrology
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Bigger Minor Irrigation Project
(>100 Ha.)

Completed:-7 MI Tanks

Minor IrrigationProject (<100
Ha.)

Completed -351 1VT, 66 KT weirs & 43 DB

Drainage

The area is drain by Sina rivers and its tributafiesy from NW to
SE direction in central part of the taluka

1.5. Land Use, Agriculture, Irri

gation & Cropping Pattern

Geographical Area (Sqg. Km.) | 1324.7
Forest Area (Sq. Km.) 1591
Net Sown Area (Sg. Km.) 910.92

Double Cropped Area (Sq. Kn| 32.76
Gross Cropped Aread.km 943.68
Cultivable Area (Sg. Km.) 1206.53
Area under Irrigation (Sg. Km.)

Ground Water 191.8
Surface Water 65.73
Principal Crops Area (Sg. Km(Reference year 20184)
Wheat 50.56
Jawar 1002.61
Bajra 7.34
Maize 27.45
Tur 12.09
Sugarcane 48.71
Chilli 1.39
Mango 2.99
Onion 4.99
Sunflower 20.43

1.6. Water Level Behaviour

1.6.1. Phreatic AquifeiVater Level

PreMonsoon (May2017) Water levelin the range of 1620 mbgl has been observed in major pa
of the taluka, while water level less thd@ mbgl observed in northern and southern part of the

taluka.

PostMonsoon (Novembe2017)- Water Level less than 5 mbgl has been observed in northern,
north-western and southern parts of the Taluka while water level in the range of 5 to 10 mbgl i

observed as isolated patch
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Aquifer | , Premonsoon , DTW (May. 2017)
Mohol Taluka, Solapur District

5010

B 101020
B 201030

Principal aquifer AL/BS b.“ ~
No of aquifers  Two -
Area 1360.46 sgkm
Taluka HQ B

itoring well o
Drainage

Aquifer |, Postmonsoon , DTW (Nov, 2017,
Mohol Taluka, Solapur District

Legend
QI fmbal)
Oto2

Bl 25
51010

B 101020

Principal aquiter AL/BS

No of aquifers  Two
Aron 136046 sqkm .
Taluka HQ 0 Deainnge

1.6.2.SemiConfined/Confined AquifeiWater Level

PreMonsoon (May2016) Water level > 20 mbgl is observed in south western part of the Taluk
water level between 10 to 20 mbgl is observed in northeastern part of the Taluka.

PostMonsoon(November2017}Water level <10 mbgl is observed in north eastern and south
western parts of the Taluka; 10 to 20 mbgl is observed in major part of the Taluka while >20 m

observed in north western part of the Taluka.

Aquifer Il , Premonsoon , DTW (May. 201

No of aquifers Two
Area 1360 48 sgkm well o
Taluka HQ . Drainage

Aquifer Il , Postmonsoon , DTW (Nov. 201
Mohol Taluka, Solapur District

Legend
QIW (mbal)

5t 10

B 10t20
Bl 20t030
Bl 30t040
B 40to50 ‘
Principal aquifer  AL/BS L‘.
No of aquifers  Two V

Area 1360468 sqkm onitoring well
Taluka HQ . Drainage

W

1.6.4. Hydrograph

Mydrograph

Site Name | Hivve State | Mahateahtra Diatrlct | Solapur Tahail | MOHOL Block | MOHOL Villege | Hivve

@ O = N

PreMonxoon Waker tave! Trepd: ¥ = -0 ORERSIX + 3, 6420496
Post Monsoon Water Leve! Tend! Y % .0.010428X + 2038771
12 AN Water Lo ve! Tromd! Y = -0, 020030% + 3.279170

-
o

Aster Level (mbaf)

Yava

Jen 15~
A1y
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Hydrograph shows Prmonsoon rising trend @ | Hydrograph shows Postonsoon rising trend

0.38 m/year

@ 0.135 m/year

1.6.3. Water Level Trend (20e8)17)

PreMonsoon trend

Rising 0.0016 to 0.2 m/year

Falling 0.015 to 0.67 m/year

Declining trend up to 0.2 m/year is observed in 50% arekabika;
decline in water level >0.2 m/year has been observed in easter
part of the Taluka. Rising water level trend has been observed
small part in northern and southern parts and isolatedtpam
western part of the Taluka.

PostMonsoon trend

Rising 0.1 m/year

Falling 0.009 to 0.268 m/year

Declining trend up to 0.2 m/year is observed in 50% arekabika;
decline in water level >0.2 m/year has been observed in easter
part of the Taluka. Rising water level trend has been observed
small part in northern and southern parts and isolated parts in

western part of the Taluka.

Premonsoon Water levelfénd (200817) Postmonsoon Water level Trend (20a6%7)
Pre-monsoon GWL Trend (May 2008 - May 2017) Post-monsoon GWL Trend (Nov 2008 - Nov. 2017)
Mohol Taluka, Solapur District ~ Mohol Taluka, Solapur District g
O braa
T — - TR T— -~
..... . Tamee s d . »
- - < ° ° J . o - » 0’
- . * Monol . 2 * Mohol
& . - ;’ . -
. - Legend . .
- -
Depth 10 water lvel lernd
Legend . Nov_2008 Yo Now 2017 (my)
o0 2wt e wrns H [ Rise 0.010 0.2 = . H
May 2008 % May 2017 vy T »
S Fall <0010 0.2
et . i F2Il-02:3»04 .
Rse 00002 ® °
Fall 00102 Principal aquiter AL/BS
Fall 0210 04 Lehioratory well o No of aquifers Two ]
Fall 041006 Drainage Aren 1360.46 sqkm Exploratory woll e
Fal >0.8 Taluka HQ - Taluka HQ " Drainage

2. AQUIFER DISPOSITION

2.1. Number of Aquifers

| Aquiferl: Alluvium & Basalt | Aquiferll: Basalt

2.3. Cross Sections

Shetphal

—————

Scale
200 e
Aquifer |- Basalt Exploratory well n
Aquier W-Basalt ¥ ;’:::"fm‘.::";l %0
I massive basalt —— Water lovel AQH o~

Parmeshwar Pimpri

Solapur
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2.2. Bar Diagram

Pasrmerme Poeget

l ¢
Lagend I
— -
e e

- |
2.4. Aquifer Characteristics
Major Aquifers Basalt (Deccan Traps)
Type of Aquifer Aquiferl (Phreatic) Aquiferl

(Semiconfined/confined)

Depth of Occurrence (mbgl) | 8-30 50-196
Thickness of weathered/ 5-15 1.25-5
fractured rockdm)
Yield 10- 100 m3/day 0.1-1.51ps
Specific yield (Sy) 0.02 0.0025
Storativity (S) 0.00057
Transmissivity (T) (m2/day) | T: 1530 nt/day T: 3660 nt/day

3. GROUND WATER QUALITY

3.1 Phreatic Aquifer (Aquifel) In general the water quality of shallow aquifer in Mohol taluka is
potable and good for drinking, domestic, industrial as well as irrigation purph#eate more than
45 mg per litre was detected imater sample from Ashtileoti,Mohol, Angar,Sohale Ichgon,
Fluoridemore than 1.5 mg per litre was detected in water sample from Ichgaery. high salinity
prevails (>2250 uS/cm), which is not suitable for drinking, domestic, industrial as well as irrigaf
purposes. Ground water can be used for drinkintyafter treatment and for irrigation for very hig
salt tolerant crops and with proper soil and crop management practices.

3.2: Semiconfined/Confined Aquifer (Aquifer II:)in general the water quality of deep aquifer in
Mohol taluka is potable andevy good for drinking, domestic, industrial as well as irrigation
purposesFluoridemore than 1.5 mg per litre was detected in water sample from Mo8bgtphal
and Narkhed EW.

129



Ground Water Quality (AQI ) Ground Water Quality (AQHI )
Mohol Taluka, Solapur District Mohol Taluka, Solapur District
NOWRTH
—— 5 o‘; TE—
. @
= s
Legend 2 ‘ Lagend .
EC in microssemeans/ . EC In microsiemens’
cm at 25° C ¢ cmat25° C g
I 25010 750 » 250 to 750 »
750 10 2250 A \ 750 to 2250
B 2250 10 3000 - . B 2250 to 3000
3000 1o 5000 w e f'”o""’f =10 Ep)
« Fluoride > 1.5 mp/ WonBonng wel . Nomol,:::::‘se ‘?t;JBS Moritorng well .
s Nitrate >45 mgA D;::x.; = Area 1360 46 sqkm ;’)r.::n:u z
4. GROUND WATER ISSUE | Over- Exploitation Declining WL
Limited Aquifer Potential
Water Scarcity lean period
5. GROUND WATER RESOURCE & EXTRACTION
5.1. Aquiferl/ Phreatic Aquifer (Basalt & Alluvium)
Ground Water Recharge Worthy Area (Sg. Km.) 1360.46
Total Annual Ground Water Recharge (MCM) 141.07
Natural Discharge (MCM) 7.37
Net Annual Ground Water Availability (Annual Extractable 133.71
Ground Water Recharge)
Existing Gross Ground Water Draft for irrigation (MCM) 114.54
Existing Gross Ground Water Draft for domestic and industrig 4.80
water supply (MCM)
Existing Gross Ground Water Draft for All uses (MCM) 119.34
Provision for domestic and industrial requirement supply to | 5.40
2025(MCM)
Net Ground Water Availability for future irrigation developmel 24.88
(MCM)
Stage of Grount@lVater Development (%) 89.26
Category Semi Critical
5.2 Aquiferll ‘ Semiconfined/Confined Aquifer (Basalt)
Area 6g.km) | Mean Piezometri¢ Sy S Resource | Resource| Total
thicknesg head above in Resource
(m) (meter confining confining | (mcm)
above layer (mcm)| aquifer
bottom of (mcm)
confining
layer)
1326.903 4 39.97| 0.0055| 0.0005 26.51816| 29.19187| 55.71002
6.0. GROUND WATER RESOURCE ENHANCEMENT
Stage of GW Development | 89.26%
Annual Available Resource | 133.71

(MCM)
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Gross Annual Draft (MCM) | 119.34
6.1 SUPPLY (MCM)

Agricultural SupplyGW 124.67
Agricultural SupplySwW -
Domestic SupplyGW 4.8
Domestic SupplySwW 1.2
Totalsupply (MCM) 130.67

6.2. Supply Side Management

Geographical Areasq.km 1360.46
Area feasible for recharge (sq| 1228.42
km.)

Unsaturated Volume (MCM) | 2456.84

Surplus water available for AR
(MCM)

24.5

Proposed Structures

Percolation Tank (Av. Gross
Capacityl00 TCM*2 fillings =
200 TCM)

Check Dam (Av. Gro€apacity
10 TCM * 3 fillings = 30 TCM)

Number of Structures 86 245
Volume of Water expected to | 12.88 5.50
be conserved / recharged @

75% efficiency (MCM)

Total recharged @ 75 % 18.38

efficiency (MCM)

Current Annual Resource 133.71

Availability (MCM)

Current Annual Groundwater | 119.34

Extraction (MCM)

Total GW resource available | 152.08

after supply side intervention
(MCM)

Stage of GWD after supply sid
interventions (%)

78.47

Ground water availde TO -12.88
BRING STAGE OF GWD UP1

70%

No. of farm ponds 0
Volume of water available for | O
harvesting

No of waterbody in saline Nil
patch (Area more than 2.5 ha)
Additional volume created by | Nil

desilting
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Artificial Recharge Structure _
Mohol Taluka, Solapur District /[,
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Percolation tank + AL A S, e
Check dam > ',.r L ': :
Principal aquifer AL/BS | . L gt 4
No of aquifers  Two 7yt Lzt
Area 136046 sqkm ‘
Taluka HQ [ Drainage
RTRWH StructuresUrban Areas
Households to be covered 14200
(25% with 50 m2area)
Total RWH potential (MCM) | 0.37062
Rainwater harvested / 0.296496 May be implemented if
recharged @ 80% runoff €o economically viable
efficient

6.3. Demand Side Management

Micro irrigation techniques- Area proposed to be covered under drip (sg.km)

Sugarcane 17
Onion 0
Volume of Water expected to be saved with drip irrigation (MCM)
Sugarcane 9.69
Onion 0
Total Volume of Water expected to be saved (MCM) 9.69
Total GW Drafafter Demand side intervention 109.65
Stage of GWD after demand side interventions (%) 72.1
GWR available/required to bring ttetage of GWD to 70% -3.19
(MCM)

Additional Area (sq.km.) proposed to be brought under assun 0
GW irrigation

Proposed Cropping Pattern change in Irrigated area under W Not proposed
Intensive Crop(ha)

Water Saving by Change in Cropping Pattern Nil
7.0. EXPECTED BENEFITS

Annual Extractable Ground Water Recharge (MCM) 133.71
Current Annual Ground Water Extraction (MCM) 119.34
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Water Recharged by Supply side interventidCM) 18.38
Water saving by demand side intervention (MCM) 9.69
Present Stage of Ground Watéxtraction (%) 89.25
Ground water resources after supply sim@nagemen{MCM) | 152.08
Ground water Draft after demand sigdeanagemen{MCM) 109.65
Expected Stage @round WatelExtraction after Supply and | 72.1
Demand side interventions (%)

8. DEVELOPMENT PLAN

GW Resources Available for Development and Bring Stage d 0
GWD upto 70%rom present SOD

Proposed no. of DW (@ 1.5 ham for 90% of GWR Available)| 0
Proposed no. of BW* (@ 1.5 ham for 10% of GWR Available] 0
Additional Area (sq.km.) proposed to be brought under assun 0

Ground Water irrigation with av. CWR of 0.6ith70% Stage

of GWEXxtraction
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9.8 PANDHARPUR TALUKA, SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1. introduction

Taluka Name Pandharpur
Geographical Area (Sq. | 1292.8
Km.)

Hilly Area (Sq. Km) 0.00
Saline Area (Sqg. Km.) | 0.00
Population (2011) 442368.00
Climate Tropical
1.2 Rainfall Analysis

Annual Rainfall (2017) | 515.80
(mm)

Decadal Average Annual 509.1 mm
Rainfall (200717) (mm)

Normal Rainfall (mm) 610.4 mm

Long Term Rainfall
Analysis (1902017)

Falling Trend0.231 mm/year Probability of
Normal/Excess Rainfaft5% & 55%. Probability of Drought
(Moderate/Severe) 21 % Moderate & 4 % Severe.

Rainfall Trend Analysis (1901 To 2017) EQUATION OF TREND {0I2B0§x+ 623.87
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1.3. Geomorphology &Geology

Geomorphic Unit

Plateau Undissected to highly Dissected, with weathered thickness
ranging from 0 to2 m Structural hills extended NSE.

Soil

In general, they are clayey loam in texture and fairly high in calcium
carbonate, high porosity but moderate to low permeability, thus havi
low to moderate infiltration capacity. Based on physical characteristi
the soils of the area have been classified into three major groups:
Medium black soil, Red Sandy saifgl Shatiw black soils

Geology

Alluvium: sand/ silt and clay alternating beds
Recent to Sulbecent
Deccan Traps (Basaiyye: Upper Cretaceous to Lower Eocene

Age:

1.4. Hydrology & Drainage
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Hydrology

Bigger Minor Irrigation | Completed:-1 medium &2 MI Tanks
Project (>100 Ha.)

Minor Irrigation Project | Completed -36 VT 35 KT weirs & 60 DB
(<100 Ha.)

Drainage The area is drain by Bhima rivers and its tributaries,flow from NW to
direction in central part of the taluka

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Geographical Area (Sg. Km.) 1292.8
Forest Area (Sq. Km.) 54.11
Net Sown Area (Sg. Km.) 1062.82
Double Cropped Aregsqg. Km.) 18.67
Gross Croppedrea 69.km 1081.49
Cultivable Area (Sg. Km.) 1185.41
Area under Irrigation (Sg. Km.)

Ground Water 182.50

Surface Water 225.00

Principal Crops Area (Sg. Km.)(Reference year 2013
Wheat 75.36

Jawar 55.46

Bajra 12.48

Maize 39.07

Tur 18.79

Sugarcane 82.51

Chilli 4.16

Mango 3.01

Onion 4.39

Sunflower 28.06

1.6. Water Level Behaviour

1.6.1.Phreatic Aquifeiater Level

PreMonsoon (May2017) Water level less than 10 mbgl has been observed in major parts of th
Taluka while water level in the range of 10 to 20 mbgl is observed in northern part of the Taluk
deeper water level more than 20 mbgl has been observed in isolated patch aroundvilidgei

PostMonsoon (NovembeR017) Water Level less than 5 mbgl has been observed in major part
the Taluka while water level in the range of 5 to 10 mbgl is observed in northern part of the Ta
deeper water level more than 20 mbgl Hasen observed at Medhapur.
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PreMonsoon Water Level (May 2017)

Aquiter |, Premonsoon , DTWI (May. 2017)
Pandharpur Taluka, Solapur District

'
y

-
e
Pr | for Basal
OTW {mbal) ncipal aquiter I
510 10 No of aquifers  Two
Aroa 1290.1 sqkm
101020  Taluka HQ .
=i
Monitoring well .
B 20030 Drainage

PostMonsoon Water Level (Nov. 2016)

Aquifer | , Postmonsoon , DTW (Nov, 2017)

DIV imbat) Principal aquifer Basalt
0to 2 No of aguifers Two
Area 1290.1 sqgkm
Bl 215 Taluka HQ .

5t0 10 Monitoring wedl .
I 10t0o20 Drainage

1.6.2. SemiConfined/Confined AquifeiwWater Level

PreMonsoon (May2016) Water level > 20 mbgl is observed in south western part offthielka;
water level between 20 to 30 mbgl is observed in major part of the Taluka while water level >3
mbgl is observed in northern and eastern parts of the Taluka.

PostMonsoon (November2017) Water level <20 mbgl is observed in north eastern sodth-
western parts of the Taluka; 10 to 20 mbgl is observed in northwestern part of the Taluka while
mbgl is observed in north western part of the Taluka.

PreMonsoon Water Level (May 2017)

Aquifer Il , Premonsoon , DTW (May. 2017)
Pandharpur Taluka, Solapur District
e ol

e

Legend
OTW (mbgh)
B 10t 20 Principal aquifer Basalt
— No of aquifers  Two
gm:g Aroa 1280.1 sgkm
B 30w Takuka HQ .
| | 401050 Monitoring well
> 50 Dranage

PostMonsoon Water Level (Nov. 2017)

Aquifer Il , Postmonsoon , DTW (Nov. 2017)
Pandharpur Taluka, Solapur District
>

%

Legend
QTW imbgl) Principal aquifer Basalt
Area 1290.1 sqkm
Bl 101020 ruuano .

B 201030 Monitorng well o
Bl 30t040  Drminage

1.6.4.Hydrograph

Hydrograph shows Pamonsoon
rising trend @ 0.38 m/year

Hydrograph shows Poghonsoon
rising trend @ 0.135 m/year
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Site Name : Bhandi-Shegaon State : Maharashtra District : Solapur Tahsil: PANDHARPUR Block : PANOHARPUR Village | BhandiShegaon
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1.6.3. Water Level Trend (2068017)

PreMonsoon trend

Rising 0.014 to 0.11 m/year
Falling 0.02 to 0.th/year

Declining trend up to 0.2 m/year is observed in almost entire Taluka;
decline in water level >0.2 m/year small patch has been observed in
northern part of the Taluka. Rising water level trend has been obsery
in small part in northern and southern parts and isolated part in west
part of the Taluka.

PostMonsoon trend

Rising 0.009 m/year
Falling 0.0037 to 0.1 m/year
Declining trend up t®.2 m/year is observed in major part of thaluka;

Rising water level trend has been observed in central & soutimern
isolatedpart of the Taluka.

Pre-monsoon GWL Trend

Pandharpur Taluka, Solapur District

Legend

Depth 10 water level ternd |
May. 2008 1o May, 2017 (nvy)
Rise 00002
Fall 00002
Fah 02004

(May 2008 - May 2017) Postmonsoon GWL Trend (Nov 2008 - Nov 2017)

Pandharpur Taluka, Solapur District

b

——

Lo

—_

Legend
Principal aquifer Basalt

Principal aquifer Basalt

No of aquifers Two Depth 1o water lavel ternd
Aroa 1290.1 sqkm Nov_,2008 to Nov.2017 (mYy) Noof aquifers  Two
Taluka HQ . Rise 00002 :vv_vu 12001 sgkm
Monitoring well ® Fall 0.0 10 0.2 Taluka HQ .
Deainage a 0 Monitoring well o

. Drainage

2. AQUIFER DISPOSITION

2.1. Number of Aquifers| Aquiferl: Alluvium & Basalt

Aquiferll: Basalt
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2.2. Bar Diagram

AQury L WmatesT &
Foacksw? S

Agui | - Fraschamd besan

- Wans,e St

2.3. Cross Sections

Bhalvani

o Scale 5

Pandarpur
————]

km
™ Legend
100 Aquifer |- Basalt

m———
- . " —

ﬁ:pl«:mzry well
Aquiter Il-Basalt ractured zone
B massive basalt = a:::: :::: :g' 200
2.4.Aquifer Characteristics
Major Aquifers Basalt (Deccan Traps)
Type of Aquifer Aquiferl (Phreatic) Aquiferll
(Semiconfined/confined)
Depth of Occurrence 8-30 40-196
(mbgl)
Thickness of wearherd | 5-15 1.25-9
/fractured rocks(m)
Yield 10- 100 m3/day 0.1-1.51Ips
Specific yield (Sy) 0.015-0.02 0.0025
Storativity (S) 0.00057
Transmissivity (T) T: 530 nt/day T: 40- 60 n¥/day
(m2/day)

3. GROUND WATER QUALITY

3.1 Phreatic Aquifer (Aquifel): In general, the water quality of shallow aquifer in Karmala talukg
potable and good for drinking, domestic, industrial as well as irrigation purpbi#eate more than
45 mq per litre was detged in water sample from Palsfhose Rople, Talni,Ranzaniand Rople.
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very high salinity prevails (>2250 uS/cm at Ranzani), which is not suitable for drinking, domesif
industrial as well as irrigation purposes. Ground water can be usatfifiting only after treatment
and for irrigation for very high salt tolerant crops and with proper soil and crop management

practices.

3.2: Semiconfined/Confined Aquifer (Aquifer Il)n general the water quality of deep aquifer in
Karmala taluka is pable and very good for drinking, domestic, industrial as well as irrigation
purposes. Nitrate more than 45 mg per litre was detected in water sample from Kasegaon EW
Fluoridemore than 1.5 mg per litre was detected in water sample from Bhalwani and Bgmah

EW.

Phreatic Aquifer (Aquifed)

Ground Water Quality (AQI )
Pandharpur Taluka, Solapur District

O

Semiconfined/Confined Aquifer (Aquifer II)

Ground Water Quality (AQIl )
Pandharpur Taluka, Solapur District

! -

Legend Legend
EC In microsiemeans/cm EC in microsiemens/om
a25°C Principal aquifer Basalt a2s5°C Principal aquifer Basalt
750 to 2250 No of aquifers  Two B 250 10 750 No of aquifers  Two

B 2250 to 3000 Area 1290.1 sqkm 750 to 2250 Area 1200.1 sgkm

» 3000 to 5000 L.:::::::‘no o " s Nitrate >45 mo/ ;oluka HQ ; "

= > 5000 e ”u . *  Pluoride > 1.5 ma/ onitoring well .

. Nitrate >45 mg/ 0 Drainage
4. GROUND WATER Over- Exploitation Declining WL
ISSUE Limited Aquifer Potential
Water Scarcity lean period
5. GROUND WATER RESOURCE & EXTRACTION
5.1. Aquifer-I/ Phreatic Aquifer (Basalt & Alluvium)
Annual Extractable Ground Water RechafigkcM) 139.67
Current Annual Ground Water Extractifor irrigation (MCM) 103.75
Existing Gross Ground Water Draft for domestic and industrij 4.11
water supply(MCM)
Current Annual Ground Water Extractitor All usegMCM) 107.86
Annual GW Allocation fdor Domestic Usas on 202§MCM) | 4.68
Net Ground Water Availability for fututese(MCM) 36.95
Stage of Ground Watdgxtraction (%) 77.22
Category Semi Critical
5.2 Aquiferll Semiconfined/Confined Aquifer (Basalt) |
Area Mean Piezometric | Sy S Resource | Resource | Total
(sg.km) thickness | head above in Resource
(m) (meter confining | confining | (mcm)
above layer aquifer
bottom of (mcm) (mcm)
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confining

layer)
1297.116 5 60 0.005| 2.66E05| 2.070197| 32.4279| 34.4981
6.0. GROUND WATER RESOURCE ENHANCEMENT
Stage of GW 77.22%
Development
Annual Available 139.67
Resource (MCM)
Gross Annual Draft 107.85
(MCM)
6.1 SUPPLY (MCM)
Agricultural SupplyGW | 118.63
Agricultural SupplySW | -
Domestic SupplyGW 4.11
Domestic SupplySwW 1.03
Totalsupply (MCM) 123.76

6.2. Supply Side Management

Geographical Area 1290.1
(sq.km)

Area feasible for 1052.92
recharge (sq. km.)

Unsaturated Volume 2105.84
(MCM)

Surplus water available | 22.05

for AR (MCM)

Proposed Structures

Percolation Tank (Av. Gross
Capacityl 00 TCM*2 fillings = 200
TCM)

Check Dam (Av. Gro€apacity
10 TCM * 3 fillings = 30 TCM)

Number of Structures

77

221

Volume of Water
expected to be
conserved / recharged @
75% efficiency (MCM)

11.56

4.98

Total recharged @ 75 %
efficiency (MCM)

16.54

Current Annual Resourci
Availability (MCM)

139.67

Current Annual
Groundwater Extraction
(MCM)

107.85

Total GW resource
available after supply
side intervention (MCM)

156.21

Stage of GWD after
supply side interventions
(%0)

69.04

Ground water availde

TO BRING STAGE OF

1.49
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GWD UPTO 70%

No. of farm ponds 0.00
Volume of water 0.00
available for harvesting

No of waterbody in Nil
saline patch (Area more

than 2.5 ha)

Additional volume Nil

created by desilting

RTRWH StructuresUrban Areas

Households to be 22160.00
covered (25% with 50

m2area)

Total RWH potential 0.56
(MCM)

Rainwater harvested / | 0.45
recharged @ 80% runofi
co-efficient

May be implemented if
economically viable

6.3. Demand Side Management

Micro irrigationtechniques- Area proposed to be covered under drip (sg.km)

Sugarcane 2
Onion 0
Volume of Water expected to be saved with drip irrigation (MCM)
Sugarcane 1.14
Onion 0
Total Volume of Water expected to be saved (MCM) 1.14
Total GW Drafafter Demand side intervention 106.71
Stage of GWD after demand side interventions (%) 68.31
GWR available/required to bring ttf&TAGE OF GWD to 70% | 2.63
(MCM)

Additional Area (sq.km.) proposed to be brought under assut 4.05
GW irrigation

7.0. EXPECTED BENEFITS

Annual Extractable Ground Water Recharge (MCM) 139.67
Current Annual Ground Water Extraction (MCM) 107.85
Water Recharged by Supply sidéervention (MCM) 16.54
Water saving by demand side intervention (MCM) 1.14
Present Stage of Ground Watéxtraction (%) 77.22
Ground water resources after supply sim@nagemen{MCM) | 156.21
Ground water Draft after demand siseanagemen{MCM) 106.71
Expected Stage of Ground Watextraction after Supply and | 68.31

Demand side interventions (%)

8. DEVELOPMENT PLAN

GW Resources Available for Development and Bring Stage (¢
GWD upto 70%rom present SOD

2.63

Proposed no. of DW (@ 1.5 ham for 90% of GWR Available)

158

Proposed no. of BW* (@ 1.5 ham for 10% of GWR Available

18
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Additional Area (sq.km.) proposed to be brought under assut 4.05

Ground Water irrigation with av. CWR®m65 mwith70% Stage

of GWExtraction

Proposed AR Structures

Artificial Recharge Structure
Pandharpur Taluka, Solapur District
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Check dam -
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Additional area proposed to be bought under

assured GW irrigation

Addtional Area proposed 10 be brought

under assured GW irigation

Jt ’ Pandharpur Taluka, Solapur District
<
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Legend

Addmonal Area proposed 10 be bBrought

- unoer assured GW amgaton wih av. CWR
of 085 m AFTER TO% STAGE OF GWD S
ACHEEVED Pancharpur 2 22 Sghm
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9.9 SANGOLE TALUKA, SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1. Introduction

Taluka Name Sangole
Geographical Area (Sg. Km.) | 1567.1
Hilly Area (Sq. Km) 6.76
Saline Area (Sg. Km.) 0.00
Population (2011) 322845
Climate Tropical
1.2 Rainfall Analysis

Annual Rainfall (2019) (mm) | 468.4
Decadal Average Annual Rainf 532.3mm
(201019) (mm)

Normal Rainfall (mm) 537.3 mm

Long Term Rainfall Analysis
(19012019

Trend0.694 mm/year
Probability of Normal/Excess Rainf&lb% & 24%. Probability
of Drought (Moderate/Severe)20 % Moderate & 1 % Severe.

Rainfall Trend Analysis (1901 To 2019) EQUATION OF TRENDE 084X + 527.4

2000 -
1500 -
1000 -

y = 0.6941x + 527.48

500

1.3. Geomorphology &Geology

Geomorphic Unit

Major parts of the taluka is Plateau slightbymoderately Dissected (PL
and PLM), with weathered thickness ranging from 0 to 1 m with isola
hills (Mesa and Butte) and valley areas fornfilgteau weathered
(PLWS 0 to 2m weathering). The plateau in the southern part of the
talukahas steep slopeand escarpments.

Soil In general, they are clayey loam in texture and fairly high in calcium
carbonate, high porosity but moderate to low permeability, thus havi
low to moderate infiltration capacity. Based on physical characteristi
the soils of the eea have been classified into three major groups:
Medium black soil, Red Sandy saif&l Shallow black soils

Geology Deccan Traps (Basaf{yje: Upper Cretaceous to Lower Eocene.

1.4. Hydrology & Drainage

Hydrology

Bigger Minor IrrigatiorProject
(>100 Ha.)

Completed: 1 medium & 16 M| Tanks

Minor Irrigation Project (<100
Ha.)

Completed:117PT, 74 KT weirs & 57 DB
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Drainage The taluka falls in Bhima subbasin. The taluka is drained by Man Ri
and its tributaries i.e., KhurdiKorda) River, flowing from West to Eas
direction.

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Geographical Area (Sg. Km.) | 1567.1

Forest Area (Sq. Km.) 6.8

Net Sown Area (Sg. Km.) 643.8

Double Cropped Aregsqg. Km.) | 29.79

GrossCropped Areasg.km 673.59

Cultivable Area (Sq. Km.) 1328.72
Area under Irrigation (Sq. Km.)

Ground Water 6.91
Surface Water N.A.
Principal Crops Area (Sg. Km.) (Reference year 2043
Wheat 18.73
Jawar 438.96 (dry)
Bajra 106.47 (dry)
Maize 132.43 (dry)
Gram 13.66 (dry)
Sugarcane 49.23
Grapes 80.68

1.6. Water Level Behaviour

1.6.1. Phreatic AquifeiVater Level

PreMonsoon (May2017) Water levelranges from 6.0 m.bgl at Pachegaon Kh to 15.9 mbgl at Hang
Water levelin the range of 5 to 10 mbgl has been observed in major part of the taluka in the centrg
eastern part, while water levéh the range of 10 to 20 mbgl is observed in the western and seathern,
parts of the taluka.

PostMonsoon (Novembe2017) Water lewel ranges from 1.4 m.bgl at Pare and Ajarbigadewadi to 7.6
mbgl at Pachegaon Bk. Water leleds than 2 m.bgl is observed in the central and nesdistern parts of
the taluka.Water levelin the range of 2 to 5 mbgl has been observed in major patiefaluka, and watel
levelin the range of 5 to 10 mbgl is recordedaipatch in the soutiwestern, south and northern parts of
the taluka.

PreMonsoon Water Level (May 2017) PostMonsoon Water Level (Nov.
2017)
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Aquifer |, Premonsoon DTW (May. 2017)

Sangole Taluka,Solapur District
0 5
klomeves
-
-
- :'I
. *\e
.
o
.
..
> Legend
Depth to Water Level Principal aquifer Basalt
(m.bgl) No of aquifers Two
' Area 1765.00 sqgkm
510 10 Taluka HQ .
B 10t020 Drainage

Monitoring Well 5

Aquifer I, Post-monsoon DTW (Novem|
Sangole Taluka,Solapur District

Depth to Water Level  principal aquifer Bay

(m.bgl) 20 of aquifers m
rea
El Oto2 Taluka HQ .
- 2 to 5 Drajnage
5t0 10 Monitoring Well

1.6.2.SemiConfined/Confined AquifeiwWater Level

PreMonsoon (May2017)} Water level shallower than 10 mbgl is observed in a small patch irceastal
part and water level in the range of 10 to 20 mbgl is observed in major part of the taluka; deefssr
level between 2@o 40 mbgl is observed in northern and centpalrts of the taluka. Water level deep;
than 50 mbgl is observed in very small patches in central and northern parts of the taluka.

PostMonsoon (November2017) Shallow water level <1fbgl is observed in majgrarts of the taluka;
water level in the range of 10 to 50 mbgl is observed in very small patches in central and northern j

the taluka.

PreMonsoon Water Level (May 2017)

PostMonsoon Water Level (Nov. 2017
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Sangole Talu .

Aquifer Il, Premonsoon DTW (May. 2017)
a, Solapur District

Sangole Talu

i

Aquifer Il, Post-monsoon DTW (Nov. 20
Solapur District

£ 4

; x
Legend b Legend
(Ygga,')@f Level Depth o ".‘,’3.3” Level
510 10 . . T Principal aquifer Basall
aquifer Basalt . 5t010 -

10 t0 20 Noof aquifers  Two Bl 1020 ;‘f m‘”’"” I;"6°5 !
B 201030 Area 1765.00 sqkm B 20130 Taluka HQ '
Bl 30w Taluka HQ . 20 1o 40 Drainage .
B 40ws0 Drainage g
. - Monitoring Well . N s0tws0 Monitoring Well

1.6.4. Hydrograph Hydrograph shows Pre

monsoon falling trend @ | trend @ 0.0093 m/year
0.0091 m/year

Hydrograph shows Postonsoon rising

Hydrograph
Site Name : Junoni State - Maharashtra District : Solapur Tahsii : SANGOLE Block : SANGOLE Viliage : Junoni
2
3
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Foain it s St e S e s D e e S D n S
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Time
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Pre-Monsoon trend

1.6.3. Water Level Trend (20e8)17)

Jujarpur

Rising0.00042 m/year at Ajanaleigadewadi to 0.37653 m/year at

Falling: 0.00105 m/year at Pachegaon Kh to 0.34184 m/year at Rajg

Rising water level trend up to 0.2 m/year is observed in eastern
southreastern parts, while rise in thenge of 0.2 to 0.4 m is recorded
small patches in eastentra and southern parts of the talukBeclining
water level trend up to 0.2 m/year has been observed in major pa
the taluka, while small patches in the central, southern and so
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in water level.

eastern @rts has experienced falling trend in the range of 0.2 to 0.4

PostMonsoon trend

Rising0.00977m/year at Bamanito 0.37535m/year atTippehali.

Falling: 0.14596 m/year at Dongargaon to 0.15202 m/ye&aae.

taluka.

Falling water level trend up to 0.2 m/year is observed in entire tal
and a small patch in the southiestern part of the taluka shows declir
in the range of 0.2 to 0.4 m. Risimgter level trend up to 0.2 m/yea
has been observed in norlestern and southeastern partsof the

Premonsoon Water level Trend (20687)
Pre-monsoon GWL Trend (May 2008 - May 2017)
Sangole Taluka, Solapur District
A

Uometres

: ;fr
« O Legend & ‘)

Ground Water Level Trend
{m.) Principal aquifer Basalt

=] No of aquifers Two
" Rie001002 Aws 1765.00 sqkm
Taluka HQ

Fal -00t0-02 Drainage
Fai-02w0-04 Monitoring Wel .

Postmonsoon Water level Trend (2008

17)

Post-monsoon GWL Trend (Nov 2008 - Nov, 3
Sangole Taluka,Solapur District

M

ometres

. Wk
-
v .
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. Legend
Ground Water Level Trend \
(m.) Principal aquifer Basalt
No of aquifers Two
Rise 001002 Area 1765.00
Fall -0010-02 Taluka HQ .

Fall .02t0-04 Drainage
Monitoring Well .

2. AQUIFER DISPOSITION

2.1. Number of Aquiferl-Basalt
Aquifers

Aquifer-ll-Basalt
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2.2. Bar Diagram
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2.3. Cross Sections
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2.4.Aquifer Characteristics

Major Aquifers Basalt Basalt

Type of Aquifer Aquiferl (Phreatic) Aquiferll (Semiconfined/confined)
Depth of Occurrence (mbgl) 8-30 60-189

Thickness of weathered /fractu| 5-15 1.25-11

rocks(m)

Yield 10- 100 m3/day 0.1-10Ips

Specific yield (Sy) 0.0180.02 0.005

Storativity (S) 0.0000145

Transmissivity (T) (m2/day) T: 520 nt/day T: 3670 nt/day

3. GROUND WATER QUALITY

3.1 Phreatic Aquifer (Aquifed) : In general the water quality of shallow aquifer in Sangalielka is
potable and good for drinking, domestic, industrial as well as irrigation purposes. Nitrate more than
per litre was detected in water sample froBangola Very high salinity (>2250 uS/cm) prevailBatnni
and Wakishivanewhich is not sudétble for drinking, domestic, industrial as well as irrigation purpo
Ground water can be used for drinking only after treatment and for irrigation for very high salt tol
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crops and with proper soil and crop management practices.

3.2: Semiconfined/@nfined Aquifer (Aquifer Il):In general the water quality of deep aquifer in Sang
taluka is potable and very good for drinking, domestic, industrial as well as irrigation purposes. H
more than 1.5 mg per litre was detected in water sample ficamlapurEW.

Phreatic Aquifer (Aquifes) Semiconfined/Confined Aquifer (Aquifer
Ground Water Quality (AQ 1) | |)
Sangole Taluka,Solapur Distrii Ground Water Quality (AQH )
NQETH Sangole Taluka,Solapur District
kiometros ° @0

lomwties

wan B
@
g
*' ‘ ' -
Legend

EC in microsiemens/cm . Legend
at25°Cc Principai aquifer ?asalt .
Bl 250 to 750 No of aquifers wo :

750 to 2250 Area 1765.00 sqkm EC ) FRCEOBIROTaNTN Principal aquifer Basalt

Taluka HQ . at25'C No of aquifers  Two
Bl 2250 to 3000 Drainage BN 250 1o 750 Area 1765.01
4 Nitrate >45 mg/ Monitoring station 750 to 2250 6?:::920 =
+ Fluoride >1.5 mg/ Monitoring stafion

4. GROUND WATER ISSUES| Low ground water development,
Limited Aquifer Potential
Water Scarcity lean period

5. GROUND WATER RESOURCE & EXTRACTION

5.1.Aquiferl/ Phreatic Aquifer (Basalt)

Ground Water Recharge Worthy Area (Sq. Km.) 1765.00
Total Annual Ground Water Recharge (MCM) 148.55
Natural Discharge (MCM) 8.08

Net Annual Ground Water Availability (Annual Extractable 140.47
Ground WateiRecharge) (MCM)

Existing Gross Ground Water Extraction for irrigation (MC| 100.89

Existing Gross Ground Water Extraction for domestic and| 6.22
industrial water supply (MCM)

Existing Gross Ground Water Extraction for All uses (MCN 107.11

Provison for domestic and industrial requirement supply tq 7.83

2025(MCM)

Net Ground Water Availability for future irrigation 31.84
development (MCM)

Stage of Ground Water Development (%) 76.25

Category SEMI CRITICAL
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5.2 Aquiferll - Semiconfined/Confined Aquifer (Basalt)

Area Mean Piezometric | Sy S Resource | Resource in Total
(sg.km) thickness | head (meter above confining Resource
(m) above confining aquifer (mcm)
bottom of layer (mcm)| (mcm)
confining
layer)
1765.624 | 1.25t09 551090 0.005 | 1.5E05 | 42.2504 1.68127 43.9316
6.0. GROUND WATER RESOURCE ENHANCEMENT
Stage of GW Development 76.25
Annual Available Resource (MCM) 140.47
Gross Annual Draft (MCM) 107.11
6.1 SUPPLY (MCM)
Agricultural SupplyGW 100.89
Agricultural SupplySW 14.07
Domestic SupplyGW 6.22
Domestic SupplySW 1.555
Totalsupply (MCM) 122.74

6.2. Supply Side ManagemenRainwater H

arvesting and Artificial Recharge

Geographical Area(.kn) 1771.76
Area feasible for recharge (sqg. km.) 950.44
Unsaturated Volume (MCM) 1900.88
Surplus water available for AR (MCM) 23.28

Proposed Structures

Percolation Tank (@
Rs.150 lakh, Av.

Check Dant@ Rs.30akh, Av. Gross
Capacityl0 TCM * 3 fillings = 30

Gross Capacity00 | TCM)
TCM*2 fillings = 200
TCM)
Number of Structures 81 233
Volume of Water expected to be conserve 12.19 5.27

/ recharged @ 75% efficiency (MCM)

Total recharged @ 75 % efficiency (MCM)

17.46

Current Annual Resource Availability (MC| 140.47
Current Annual Groundwater Extraction | 107.11
(MCM)

Total GW resource available after supply | 157.93
side intervention (MCM)

Stage of GWD after supply side 67.82

interventions (%)

Ground water available TO BRING STAG|
GWD UPTO 70%

3.44
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Artificial Recharge
Sangole Taluka,Solapur District
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Artficial Recharge  Principal aquifer Basalt
Structures Proposed No of aquifers Two
Area 1765.00 sgkm
+ Percolation tank Taluka HQ -
~ Check dam Drainage
RTRWH Urban Areas May be implemented if economically viable

Households to be covered (10% with 58 n| 20995
considering roof top area)

Total RWH potential (MCM) 0.59

Rainwater harvested / recharged @ 80% | 0.47
runoff co-efficient

Micro irrigation techniques- Area proposed to be covered under drip (sg.km)

Sugarcane 35

Onion 0

Volume of Water expected to be saved with drip irrigation (MCM)
Sugarcane 19.95

Onion 0

Total Volume of Water expected to be 19.95
saved (MCM)

Total GW Drafafter Demand side 87.16
intervention
Stage of GWD after demand side 55.19

interventions (%)

GWR available/required to bring ti®&TAGE| 23.39
OF GWD to 70% (MCM)

Additional Area (sq.km.) proposed to be | 35.98
brought under assured GW irrigation
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DEMAND SIDE INTERVENTION
Sangole Taluka,Solapur District

.
NORTH
kfometres
o
wan R
h g
&
¥
Legend
Wi Sugarcane crop area  Principal aquifer Basalt
proposed to be covered NO of aquifers  Two
under drip irrigation Area 1765.00 sgkm
Taluka HQ .

In Sangola Taluka 35 Sq Km Drainage

ADDITIONAL AREA PROPOSED TO BE BF
UNDER ASSURED GW IRRIGATION

Sangole Taluka,Solapur District -

NORT|
- 5
kiomaets|

Legend

-A.\:»..-r.s Arga proposed
5 be brought under assured
Ground Water rrgaton with
av CWRoO

70% Stage of GW Extracton

Principal aquifer Bas
No of aquifers Tw
Area 17€
Taluka HQ .

n Sangota Taluka 43 94 Sq Km Drainage

B5m with

Proposed Cropping Pattern changdieigated area under
Water Intensive Crop(ha)

Not Proposed

Water Saving by Change in Cropping Pattern Nil
7.0. EXPECTED BENEFITS

Annual Extractable Ground Water Recharge (MCM) 140.47
Current Annual Ground Water Extraction (MCM) 107.11
Water Recharged by Supply side interventidCM) 11.03
Water saving by demand side intervention (MCM) 1.71
Present Stage of Ground Watéxtraction (%) 76.25
Ground water resources after supply sid@nagement 151.49
(MCM)

Ground water Draft after demand siseanagemen{MCM) | 87.16
Expected Stage of Ground Watextraction after Supply and| 55.19
Demand side interventions (%)

8. DEVELOPMENT PLAN

GWResources Available for Dexsgdment and Bring Stage @ 23.39
GWD upto 70%rom present SOD

Proposed no. of DW (@ 1.5 ham for 90% of GWR Availab 1403
Proposed no. of BW* (@ 1.5 ham for 10% of GWR Availal 156
Additional Area (sq.km.) proposed be brought under 35.98

assured Ground Water irrigation with av. CWR of 0.65 m
with70% Stage of G\Eixtraction
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9.10 NORTH SOLAPUR

TALUKA, SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1. Introduction

Block Name

North Solapur

Geographical Area (Sq. Km.| 695.42
Hilly Area (Sq. Km) 0.00
Saline Area (Sg. Km.) 0.00
Population (2011) 1057352
Climate Tropical
1.2 Rainfall Analysis

Annual Rainfall (2019)(mm) | 628.8
Decadal Average Annual 521.7mm
Rainfall ((201€19)) (mm)

Normal Rainfall (mm) 699.1 mm

Long Term Rainfall
Analysis(19022019)

Falling Trend0.443 mm/year

Probability of Normal/Excess Rainf&id% & 17%.

Probability of Drought (Moderate/Severel9 % Moderate & 4%
Severe.

Rainfall Trend Analysis (1901 To 2019) EQUATION OF TREND {0ME3y + 712.3
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1.3. Geomorphology &Geology

Geomorphic Unit

Major parts of the taluka is Plateau slightly nwoderately Dissecte(
(PLS and PLM), with weathered thickness ranging from O to 1 m
isolated hills (Mesa and Butte) and valley areas fornitgteau
weathered (PLWSO0 to 2m weathering). A small area in the Northe
part Alluvial Plain (AYM) partly der Canal Command (APC)

Soil

In general, they are clayey loam in texture and fairly high in calg
carbonate, high porosity but moderate to low permeability, th
having low to moderate infiltration capacity. Based on phys
characteristics the soilsfahe area have been classified into thr
major groups:Medium black soil, Red Sandy sailed Shallow blac
soils

Geology

Alluvium: sand/ silt and clay alternating beds
Recent to Sulecent
Deccan Traps (Basakyje: Upper Cretaceous to Lower Eocene

Age:

1.4. Hydrology & Drainage

Hydrology

153



Bigger Minor Irrigation Completed: 1 medium & 2 Ml Tanks
Project(>100 Ha.)

Minor Irrigation Project Completed:57PT, 55 KT weirs & 16 DB
(<100 Ha.)
Drainage The taluka falls in Bhima subbasin. The taluka is drained by Sina

and its tributaries, flowing southwards.

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Geographical Area (Sq. Km.| 695.42

ForestArea (Sg. Km.) 21.33

Net Sown Area (Sg. Km.) 506.56

Double Cropped Aregsq. 55.62
Km.)

Gross Cropped Aread.km) | 562.18

Cultivable Area (Sg. Km.) | 673.44

Area under Irrigation (Sq.

Km.)

Ground Water 8.22
Surface Water 11.71
Principal Crops Area (Sg. Km.) (Reference year 2043
Wheat 43.27
Jawar 249.07 (dry)
Maize 3.94(dry)
Tur 8.72 (dry)
Sugarcane 38.97
Mango 2.60
Grapes 5.70

Onion 20.24

1.6. Water Level Behaviour

1.6.1. Phreatic AquifeiVater Level

PreMonsoon (May-2017) Water levelranges from 7.85 m.bgl at Mardi to 13.9 mbgl at Wad
Water levelin the range of 5 to 10 mbgl has been observed in patches in northern, central,- 4
western and soutkeastern parts of the taluka. Water leviel the range ofl0 to 20 mbgl has bee
observed in major part of the taluka.

PostMonsoon (Novembei2017) Water levelranges from 1.3 m.bgl at Kalman to 6.9 mbgl
Wadala. Water levdess than 2 m.bgl is observed in the northern part of the taluiater levelin the
range of 2 to 5 mbgl has been observed in northern and swestral parts of the taluka, and wate
levelin the range of 5 to 10 mbgl is recordedhirajor part of the taluka.

PreMonsoon Water Level (May 2017) \ PostMonsoon Water Level (Nov. 2017)
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Aquifer |, Premonsoon DTW (May. 2017)
Solapur North Taluka, Solapur District

Prncipal aquifer Basalt
No of aquifers Two

Area

Taluka HQ "
Drainage

Monttoring Well  «

Depth to Water Level
(m.bgl)
5t0 10
BN 101020

Aquifer |, Post-monsoon DTW (November, 2017)
Solapur North Taluka, Solapur District
o x
iometres
Legend

Principal aquifer Basalt
No of aquifers Two

Area 589 27 sqgk|
Taluka HQ "
. Drainage

Monitoring Well  «

Depth to Water Level
(m.bgl)
B Oto2
B 2t05
5t 10
BN 101020

1.6.2. SemiConfined/Confined AquifeiWater Level

PreMonsoon (May2017) Water levelin the range of 5 to 10 mbgl has been observed in a large
in westcentral, part of the taluka. Water levél the range of 10 to 20 mbgl has beehserved in
major part of the taluka, while Water leviel the range of 20 to 40 mbgl has been observed in patq
in northern, eastcentral, south western and soutkeastern parts of the taluka.

PostMonsoon (Novembei2017) Water levelin the range ofL0 to 20 mbgl has been observed ir|
large area inwestcentral, part of the taluka. Water levéh the range of 20 to 50 mbgl has be
observed in major part of the taluka, while Water leveldeeper than 50 mbgl has been observeg
patches in northernsouth western and soutkeastern parts of the taluka.

PreMonsoon Water Level (May 2017)

PostMonsoon Water Level (Nov. 2017)
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Aquifer Il, Post-monsoon DTW (May. 2017)
Solapur North Taluka, Solapur District

Aquifer I, Premonsoon DTW (May. 2017)

Solapur North Taluka, Solapur District
= )
e E > 2 i st
‘._ 4 e e — \fomenes
l Legend Legend
% Principal aquifer Basait Principal aquifer Basalt
& No of aquifers Two No of aquifers Two
Area 589.27 sgkm Area 589.27 sqk
Taluka HQ - Taluka HQ .
Drainage . Drainage
Monitoring Well Monitoring Well
3 Y '
By
~ Depth to Water Laevel Depth to Water Level
(m bgh) (m.bgt)
51010 B 10w20
B 10w20 20t0 30
B 2030 BN 30w40
Bl 3040 i 40t 50
g - s
A

1.6.4. Hydrograph

Hydrograph shows Prsmonsoon | Hydrograph shows Pogtionsoon
falling trend @ 0.015 m/year

fallingtrend @ 0.003 m/year
Hydrograph

Site Name : Nannaj State : Mahavashtra District : Solapur Tahsii: SOLAPUR NORTH Block : SOLARPUR NORTH Village : Nannaj

-
L e T T I T

Water Level (mhagl)
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o0 =20 >0 >0 >0 >0 2 C >SS P ESHPTLECESHETCESTETCESTECESTOQ
Time

|V = = PremorvMrLviTrend v = = PosthomrLyviTrend [V = = ARAtrLviTrend |

Preffonsoon Water Leve! Tread: ¥ = -0.079838X + 9.3643494
Post Monsoon Water Leve! Trend: ¥ = -0.017770X +3.918110

Al Water teve! Trend: Y = -0.008857X + 5.633578
1.6.3. Water Level Trend (206817)
PreMonsoon trend

Rising: 0.04529 m/year at Kalman to 0.18706 m/year at Karamba
Falling: Nil
Falling water level trend up to 0.2 m/year is observed in entire tal
except very smafpatches in the westentral and eastentral parts of
the taluka, where rising water level trend up to 0.2 m/year has b
observed.

Rising0.10192m/year at Akolekatito 0.09252m/year atWadala.
Falling:0.05645m/year atKalmaro 0.07517m/year atKaramba.
Falling water level trend up to 0.2 m/year is observed in entire tal
except aroundpatchesin northern and central part of the talukg
where rising water level trend up to 0.2 m/year has been observec

PostMonsoon trend
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Premonsoon Water level Trend (20a87)

Pre-monsoon GWL Trend (May 2008 - May 2017)
Solapur North Taluka, Solapur District

e E) 10

Postmonsoon Water level Trend (2048)

Post-monsoon GWL Trend (Nov 2008 - Nov. 2017)
Solapur North Taluka, Solapur District

e

—_— —
Legend Legend
. Principal aquifer Basalt . Principal aquifer Basalt
No of aquifers Two No of aquifers Two
- Area 589.27 sgkm . Area 589 .27 sqkm
Taluka HQ " Taluka HQ .
. Drainage . Drainage
k Monitoring Well  » Monitoring Well  «
-V . v -
. . y
Ground Water Level Trend Ground Water Level Trend
® (m.) . (m.)
Rise 00002 Rise 0010 0.2
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2. AQUIFER DISPOSITION

2.1. Number oRAquifers

Aquiferl-Basalt

Aquifer-ll-Basalt

FN

2.2. Bar Diagram

N

Rk T

I [TGungegaon

.
L_/_/ 5
f, i

s

-

T —T

-

"~

)

Legend

=

Aquifer |-Weatherd & Fractured basalt
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2.3. Cross Sections
NNW S¢

Shelgone (E) Ranmasal Solapur

i o ——
—— T —

—————

s e e e

— e e e e s e g

P SO 205.25 200
km Legend
Aquifer I Alluvium/Basalt  __ . . .o o Exploratory well
100 m Aquifer l-Basalt - Water level AQH
I Massive basalt = Water level AGSI
2.4. Aquifer Characteristics
Major Aquifers Basalt Basalt
Type of Aquifer Aquiferl (Phreatic) Aquiferl
(Semiconfined/confined)
Depth ofOccurrence (mbgl) | 8- 30 40-197
Thickness of weathered 5-15 1.25-11
[fractured rocks(m)
Yield 10- 100 n¥/day 0.1-10 Ips
Specific yield (Sy) 0.018 0.02 0.0025
Storativity (S) 0.000012 td0.0000145
Transmissivity (T) (m2/day) | T: 520 nt/day T: 3670 nt/day

3. GROUND WATER QUALITY

3.1 Phreatic Aquifer (Aquifed): In general the water quality of shallow aquifer in North Sola
taluka is potable and good for drinking, domestic, industrial as well as irrigation purposes. |
more than 45 mg per litre was detected in water sample from Soregaon and Nannaj. §tesalinity
prevails (>2250 pS/cm at Dongaon, Degaon and Akole kathi, which is not suitable for d
domestic, industrial as well as irrigation purposes. Ground water can be used for drinking onl
treatment and for irrigation for very high salblerant crops and with proper soil and crg
management practices.

3.2: Semiconfined/Confined Aquifer (Aquifer Illn general the water quality of deep aquifer in Nof
Solapur taluka is potable and very good for drinking, domestic, industrial as walligegion
purposes. Nitrate more than 45 mg per litre was detected in water sample from Solapu
Gunjegaon. Fluoride more than 1.5 mg per litre was detected in water sample from Ranmasal ,
and Marde EWSs. Very high salinity prevails (>2250 p&tduarde, which is not suitable for drinkin
domestic, industrial as well as irrigation purposes. Ground water can be used for drinking onl
treatment and for irrigation for very high salt tolerant crops and with proper soil and
management pratices.

Phreatic Aquifer (Aquifed) Semiconfined/Confined Aquifer (Aquifer II)

158



Ground Water Quality (AQ 1)
Solapur North Taluka, Solapur District

bometres

Legend

Principal aqufer  Basalt

No of aquifers Two

Area 589 27 sqkm
Taluka HQ .

Drainage

Monitoring station

EC In microsiemens/cm
a25'C

B 250 to 750
750 to 2250
Bl 2250 to 3000
3000 to 5000
N > 5000

Ground Water Quality (AQlI )
Solapur North Taluka, Solapur District

teoretes

Legend
Prncipal aqufer  Basalt
No of aquifers Two
Area 589 27 sqgkm
Taluka HQ -
Drainage
Monitoring station «

2  ECin microsiemensicm
at25°C

B 250 to 750
750 to 2250
BN 2250 to 3000
* Fluonide >1.5 mg/
4 Nitrate >45 mg/

4 Nitrate =45 mg/l

o euis

¥

4. GROUND WATER ISSUH Scanty rainfall
Limited Aquifer Potential

Water Scarcity lean period

Cropping of water intensive crops

5. GROUND WATER RESOUREKT&ACTION

5.1. Aquifefl/ Phreatic Aquifer (Basalt)

Ground Water Recharge Worthy Area (Sg. Km.) 589.27
Total Annual Ground Water Recharge (MCM) 65.25
Natural Discharge (MCM) 3.26
Net Annual Ground Water Availability (Annual Extractable 61.99
GroundWater Recharge) (MCM)
Current Annual Ground Water Extraction for irrigation (MCM) | 39.91
Current Annual Ground Water Extraction for domestic and 2.11
industrial water supply (MCM)
Current Annual Ground Water Extraction for All uses (MCM) | 42.02
Provision for domestic and industrial requirement supply to 2.51
2025(MCM)
Net Ground Water Availability for future irrigation developmen| 19.69
(MCM)
Stage of Ground Watdgxtraction (%) 67.79
Category SAFE
5.2 Aquiferll - Semiconfined/Confined Aquifer (Basalt)
Area Mean Piezometric |Sy S Resource |Resource |Total
(sq.km) thickness |head (meter above in Resource
(m) above bottom confining |confining |(mcm)
of confining layer aquifer
layer) (mcm)  |(mcm)
589.8985| 1.25t09 551090 0.0025 1.5E05 6.49796 | 0.50868 | 7.0067

6.0. GROUND WATER RESOURCE ENHANCEMENT
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Stage of GW Development 67.79

Annual Available Resource (MCM)| 61.99

Gross Annual Draft (MCM) 42.02

6.1 SUPPLY (MCM)

Agricultural SupplyGW 39.91

Agricultural SupplySW 56.85

Domestic SupplyGW 2.11

Domestic SupplySW 0.5275

Totalsupply (MCM) 99.4

6.2. Supply Side ManagemenRainwater Harvesting and Artificial Recharge

Geographical Areag.km) 589.27

Area feasible for recharge (sq. km.| 523.43

Unsaturated Volume (MCM) 1046.86

Surplus water available for AR 12.82

(MCM)

Proposed Structures Percolation Tank (@ Rs.150 lal Check Danj@ Rs.3@akh,
Av. Gross Capacityd0 TCM*2 | Av. Gross Capaciyd TCM
fillings = 200 TCM) * 3 fillings = 30 TCM)

Number of Structures 45 128

Volume of Water expected to be | 6.75 2.87

conserved / recharged @ 75%

efficiency (MCM)

Total recharged @ 75 % efficiency| 9.62

(MCM)

Current Annual Resource Availabil| 61.99

(MCM)

Current Annual Groundwater 42.02

Extraction (MCM)

Total GW resource available after | 71.61

supply side intervention (MCM)

Stage of GWD after supply side 58.69

interventions (%)

Ground water availabl#O BRING | 8.1

STAGE OF GWD UPTO 70%
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Artificial Recharge
Solapur North Taluka, Solapur District

- < " 10
iometres
b 2 Legend
o Principal aquifer Basalt
G No of aquifers Two
- - Area 589.27 sqgkm
A SR, Taluka HQ .
ol Drainage
53
* ,
..... - \ Artficial Recharge
. Structures Proposed
- ’ + Percolation tank
S e Y ~ Check dam
”. *
%0. Y 0.--
; > o* o
O
’“. '3 ’. - v e
. »
R >
L 3PN > M
s - +
+*
RTRWH Urban Areas
Households to be covered (10% wj 6471
50 n? considering roof top area)
Total RWH potential (MCM) 0.18
Rainwater harvested / recharged @ 0.15
80% runoff ceefficient
EstimatedExpenditure (Rs. in Cr.) ( 9.71 May be implemented if economically
Rs. 15000/per HH viable

Micro irrigation techniques- Area proposed to be covered under drip (sg.km)

Sugarcane 20

Onion 3

Volume of Water expected to be saved with drip irrigation (MCM)
Sugarcane 114

Onion 0.78

Total Volume of Water expected tg 12.18

be saved (MCM)

Total GW Drafafter Demand side | 29.84

itervention

Stage of GWD after demand side | 41.68

interventions (%)

GWR available/required to bri

ng th| 20.28
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STAGE OF GWD isto 70% (MCM)

Additional Area (sq.km.) proposed| 31.2
to be brought under assured GW

irrigation #2

DEMAND SIDE INTERVENTION
Solapur North Taluka, Solapur District

kiomatres

egend

Basalt
Two

Principal aquifer
No of aquifers
Area 589.27 sqkm
Taluka HQ .

Drainage

I Sugarcane crop area

ADDITIONAL AREA PROPOSED TO BE BROUGHT
UNDER ASSURED GW IRRIGATION
Solapur N Taluka, Solapur District _

NORTH

"

kiometres

Legend

Prnncipal aquifer Basalt
No of aquifers Two
Area 589.27 sqgkm
Taluka HQ .
X Drainage
I Acdnonal Ares proposed
%0 be brought undor assured

proposed 1o be covered \ s 'fi “ In Solapur N Taluka 35 67 Sq Km
under drip irrgation -,
n Solapur N Taluka 20 Sq.Km Py
= " » .:%.: e
. ::: !
v":fh
7.0. EXPECTED BENEFITS
Annual Extractable Ground Water Recharge (MCM 61.99
Current Annual Ground Water Extraction (MCM) | 42.02
Water Recharged by Supply side intervent{®tCM) | 17.46
Water saving by demand side intervention (MCM) | 19.95
Present Stage of Ground Watéxtraction (%) 67.78
Ground water resources after supply side 79.45
managemen{MCM)
Ground water Draft after demand sigeanagement | 29.84
(MCM)
Expected Stage of Ground Watextraction after 41.68
Supply and Demand side interventions (%)
8. DEVELOPMENT PLAN
GWResources Available for Development and Brir] 20.28
Stage of GWD upto 70fom present SOD
Proposed no. of DW (@ 1.5 ham for 90% of GWR | 1217

Available)

Proposed no. of BW* (@ 1.5 ham for 10% of GWR 135
Available)
Additional Area (sq.kmproposed to be brought 31.2

under assured Ground Water irrigation with av. CW

of 0.65 mwith70% Stage of G\Bxtraction
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9.11 SOUTH SOLAPUR TALUKA, SOLAPUR DISTRICT, MAHARASHTRA

1. SALIENT INFORMATION

1.1. introduction

Taluka Name South Solajur
Geographical Area (Sg. Km.) 1189.6
Hilly Area (Sq. Km) 0.00
Saline Area (Sg. Km.) 0.00
Population (2011) 260897.00
Climate Tropical
1.2 Rainfall Analysis

Annual Rainfall (2017) (mm) 473.70
Decadal AveragAnnual Rainfall | 552.3 mm
(200717) (mm)

Normal Rainfall (mm) 599.2 mm

Long Term Rainfall Analysis (19¢
2017)

Falling Trend15.49 mm/year Probability of
Normal/Excess Rainfaft5% & 55%. Probability of
Drought (Moderate/Severe)0 % Moderate & 2 % Severe.

Rainfall Trend Analysis (1901 To

2017) EQUATION OF TREND {1I5/B9y + 761.82
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1.3. Geomorphology &Geology

Geomorphic Unit

Plateau Undissected toighly Dissected, with weathered
thickness ranging from O to 1 mlajor parts of the taluka
covered with Plateau Slightly Dissected (PL-3jnQveathering

Soil In general, they are clayey loam in texture and fairly high in
calcium carbonate, highorosity but moderate to low
permeability, thus having low to moderate infiltration capacit
Based on physical characteristics the soils of the area have
been classified into three major groupdedium black soil, Re(
Sandy soiland Shallow black soils

Geology Alluvium: sand/ silt and clay alternating beds

Age: Recent to Sutecent

Deccan Traps (Basafyye: Upper Cretaceous to Lower Eoce

1.4. Hydrology & Drainage

Hydrology
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Bigger Minor Irrigation Project Completed:-3 MI Tanks

(>100 Ha.)

Minor Irrigation Project (<100 Ha| Completed -801VT56 KT weirs & 43 DB

Drainage The central part of taluka is draloy Sina rivers and its
tributaries,flow from NW to SE direction and northern part
drain byBori river The taluka falls in Bhima subbasin.

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Geographical Area (Sg. Km.) 1189.6

Forest Area (Sqg. Km.) 18.27

Net Sown Area (Sg. Km.) 915.73

Double Cropped Aregsqg. Km.) 39.51

GrossCropped Areasg.km 955.24

Cultivable Area (Sg. Km.) 1149.78

Area under Irrigation (Sg. Km.)

Ground Water 111.58

Surface Water 4.42

Principal Crops Area (Sg. Km.)(Reference year 2013

Wheat 56.92

Jawar 677.37

Bajra 7.85

Maize 12.66

Tur 6.41

Sugarcane 35.72

Chilli 2.78

Mango 4.36

Onion 4.50

Sunflower 36.26

1.6. Water Level Behaviour

1.6.1. Phreatic AquifeiVater Level

PreMonsoon (May2017) Water levelin the range of 1620 mbgl has been observed in major paf
of thetaluka, while water level less thd® mbgl observed in northern and southern part of the
taluka.

PostMonsoon (NovembeR017) Water Level less than 5 mbgl has been observed in northeaste
and southern parts of the Taluka while water level in the ramige to 10 mbgl is observed in major
part of the Taluka; deeper water level more than 20 mbgl has been observed as isolated.

PreMonsoon Water Level (May 2017) PostMonsoon Water Level (Nov. 2016)
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1.6.2. SemiConfined/ConfinedAquifer-Water Level

PreMonsoon (May2017) Water level > 20 mbgl is observed in south western part of the Taluk
deeper waterevel between 40 to >50 mbgl is observed in northern part of the Taluka .

PostMonsoon (Novembe2017)} Water level <10nbgl is observed in southwesteparts of the
Taluka; 10 to 20 mbgl is observed in major part of the Taluka while >20 mbgl is observed in ng

part of the Taluka.

PreMonsoon Water Level (May 2017)

Aquifer Il , Promonsoon , DTW (May. 2017)
South Solapur Taluka, Solapur District
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PostMonsoon Water Level (Nov. 2017)

Il , Postmonsoon , DTW (Nov. 2017)
Solapur Taluka, Solapur District
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£ 201030 Toluka HO .
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1.6.4. Hydrograph

0.38 m/year

Hydrograph shows Pre
monsoon rising trend @

Hydrograph shows poshonsoon
rising trend @ 0.135 m/year
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1.6.3. Water Level Trend (20a8017) |

PreMonsoon trend

Rising 0.03 to 0.196 m/year
Falling0.004 to 0.176 m/year
Declining trend up to 0.2 m/year is observed in about 50% 4
of Taluka;Rising water level trend has been observed in

southern part and in isolated parts in northern part of the
Taluka.

PostMonsoon trend

Rising 0.07 to 0.1&/year

Falling 0.005 to 0.3 m/year

Declining trend up to 0.2 m/year is observed in major dirt
TalukaRising water level trend has been observed in southg
part and in isolated parts in northern part of the Taluka.

Premonsoon Water levelrend (200717) Postmonsoon Water level Trend (20€7)
Pre-monsoon GWL Trend (May 2008 - May.17) Post-monsoon GWL Trend (Nov 2008 - Nov.17)
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2. AQUIFER DISPOSITION

2.1. Number of Aquifers

| Aquiferl-Basalt | Aquiferll-Basalt

2.2. Bar Diagram
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2.3. Cross Sections

2.4.Aquifer Characteristics

Major Aquifers Basalt Basalt

Type of Aquifer Aquiferl (Phreatic) Aquiferll (Semiconfined/confined
Depth of Occurrence (mbgl) 8-30 60- 196

Thickness of weathered /fracture| 5-15 1.25-11

rocks(m)

Yield 10- 100 m3/day 0.1-1.51ps

Specific yield (Sy) 0.0180.02 0.0025

Storativity (S) 0.0000154

Transmissivity (T) (m2/day) T: 520 nt/day T: 3670 nt/day

3. GROUND WATER QUALITY

3.1Phreatic Aquifer (Aquifed) : In general the water quality of shallow aquifer in Karmala talukg
potable andgood for drinking, domestic, industrial as well as irrigation purposes. Nitrate more t
45 mg per litre was detected in water sample from Ha@giincholiHatur,KanbasTelgaon
Mulegaon,,Ule and Darganhalli very high salinity prevails (>2250 uS/cntuatard Telgaon ),
which is not suitable for drinking, domestic, industrial as well as irrigation purposes. Ground w.
can be used for drinking only after treatment and for irrigation for very high salt tolerant crops i
with proper soil and crop manageent practices.
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