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1. GENERAL INFORMATION
Geographical Area 9892 sq.km

Administrative Divisions

14; Ramtek, Umred, Kalmeshwar, Katol,

(2011) Kamthi, Kuhi, Narkhed, Nagpur, Nagpur
(Rural), Parseoni, Bhiwapur, Mauda, Saone
Hingna.

Villages 1859

Population (2011) 46,53,570

Average Annual Rainfall 1138.84 mm

Normal Rainfall 1139.4 mm

Actual Rainfall (2019) 1129.1 mm

2. GEOMORPHOLOGY

Major Physiographic unit

Three; Northern hilly area, Western hilly are
and Kanhan & Wena river valley area

Major Drainage

Two; Wardha and Wainganga

s.maharashtra.gov.in/district Report)

Forest Area

3. LAND USRQ18)(source: mahade

2564.19 sg. km.

Net Area Sown

3964.69 sg. km.

Cultivable Area

6332.12sq. km.

4. | SOIL TYPE

Loamyclayey soils.

5. PRINCIPAL CRQPS81617)

Cereals 187015 ha
Pulses 92405 ha
Cotton 142789 ha
Oilseeds 202096 ha
Sugarcane 1214 ha

6. IRRIGATION BY DIFFERENT SOl(LRILE$8)

Nos. / Potential Created (ha)

Irrigation wells

6521868275.9 ha

Minor Irrigation

1410665774ha

Medium Irrigation

16/65786 ha

Major Irrigation

3/218205 ha

Net Irrigated Area

150293 ha

7. GROUND WATER MONITORING WRDILS)
Dugwells 82
Piezometers 15
8. GEOLOGY
Recent Alluvium
Upper Cretaceoukower Deccan Trap Basalt
Eocene
Cretaceous Lameta
Permocarboniferous Gondwana
Archeans Sausars and Granitgneiss

CGWB, CRlagpur
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9. HYDROGEOLOGY

Water Bearing Formation | : | Basalt weathered/fractured/ jointed
vesicular/massive, under phreatic and semi
confined to confined conditions. Alluvium
Sand and Gravel under phreatic and semi
confined to confinecdtonditions.

Premonsoon Depth to . | 1.5 mbgl (Sawali, KuhB2.4 mbgkParsodi
Water Level (May019) wakil, Kalmeshwar)
Postmonsoon Depth to : | 0.1 mbgl (kadoli, kamteeP0.2 mbgl (Parsodi
Water Level (Nov2019) wakil, Kalmeshwar)
Premonsoon Water Level |: | Rise: 0.18 m/yr (Wadi naka35 m/yr
Trend (2012019) (Chichbhuwan)
Fall: 0.002 m/yr (Amgaom)4.94 m/yr
(Jalalkheda)
Postmonsoon Water Level | : | Rise: 0.006 m/yr (Ramdaspeth®.69 m/yr
Trend (2012019) (Kondhali)

Fall: 0.006 m/yr (Amgaofi4.79 m/yr
(Paradsinga)

10. GROUND WATER EXPLORA(IUJ@N 2019)

Wells Drilled EW137 OW57, PZ38

Depth Range : | 30.00 to 307.00 m bgl
Discharge | 0.14¢ 14.00 Ips

Storativity 11 3.1x16°t0 6.6 x 16
Transmissivity : | 8.10 to 1638.73 riday (Basalt)

11. GROUND WATER QUALITY

Good and suitable for drinking and irrigation purpose, however localized nitr
fluoride contamination is observed.

12. DYNAMIC GROUND WATER RESOUR®ES (2017)

Net Annual Ground Water | : | 89604.53
Avalilability

Total Extraction(lrrigation + | : | 45961.83
Domestic+ Industrial)

Projected Demand : | 10660.92
(Domestic + Industrial)

Stage of Ground Water 1 51.29
Development

OverallCategory Safe

13. MAJOR GROUND WATER PROBLEMS AND ISSUES

Ground water quality is adversely affected by nitrate / fluoride contaminatior,
Declining water level trend both pa@monsoon and postnonsoon

14. | Aquifer Management Plan

CGWB, CRlagpur
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Supply sidenanagement

Proposed AR structures

Percolation tanks: 354

Check damst010

Expected Augmentation: 75.78 MCM/year

Demand side management

Area Proposed for drip irrigation for
Sugarcane: 2.02 sq km.

Area Proposed for drip irrigation for Cotton
28.75 sqg km.

Expected Saving: 9.88 MCM lyear

Expected Benefits

Stage of groundwater development gets
reduced from 51.3 % to 46.28%.
Balance Groundwater resource available:
230.53 MCM.

Development Plan

Proposed no. obugwells: 13832

Proposed no. of Borewells:2305

These can provide assured irrigation to abc
472.99 sg km.

CGWB, CRlagpur
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1. INTRODUCTION

The vagaries of rainfall, inherent heterogeneity & unsustainable nature of
hard rock aquifers, over exploitation of once ample alluvial aquifers, lack of
regulation mechanism has a negative effect on ground water scenario of th&r¢ou
in last decadeTo defat the aftermath of this effect on groundwaterNational
Aquifer Mapping (NAQUIM) has been taken up in XII five year plan by CGWB to carry
out detailed hydrogeological investigation on toposheet scale of 1:50,000. The
NAQUIM hasheen prioritized to study Ovesxploited, Critical and Serdlritical
blocks as well as the other stress areas recommended by the State Govt. Aquifer
mapping is a process wherein a combination of geologic, geophysical, hydrologic and
chemical analyses ipplied to characterize the quantity, quality and sustainability of
ground water in aquifers.

Varied and diverse hydrogeological settings demand precise and
comprehensive mapping of aquifers down to the optimum possible depth at
appropriate scale to arriveat the robust and implementable ground water

C
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for ensuring sustainable management and equitable distribution of ground water
resources, thereby primarily improving drinking watercweety and irrigation
coverage.Thus,the crux of NAQUIM is not merely mapping, but reaching the goal of
ground water management through community participation. The aquifer maps and
management plans will be shared with the Administration N&gpur 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 ground water resources
Preparation of aquifer maps and

Formulate ground water management plan

X X X X X X

1.1 About the study area

Nagpurdistrict is one of the eleven districts of Vidarbha Ragad is located
in the eastern region of Vidharbha of Maharashtra St&tagpur Districts is located
on200pQ °an@lh f2yIAMmpadzRENQ@PI yt F GAGdZRSD | &
toposheetsNagpurlies in 55/0, 55/K, 55/L & 55/P degresheets. Towrds the
northern border of District, the Chindawara & Shiwani Districts of MadRyadesh
state is located, Bhandara District is towards eastern border, & towards southern
border is Wardha District of Maharashtra. While towards south east border is

CGWB, CRlagpur
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Chandapur District of Maharashtra & towards norhkest border isAmravatiDistrict
of Maharashtra.

In 1853, after the death dRaghoijill, theprincely stateof Nagpur was
annexed by the British and the territory occupied by the present district became part
of the thenNagpur Provinceln 1861, it was merged with th@entral Provincesin
1903 it became part of th€entral Provinces and Berdn 1950 Nagpur district was
created as became part of the newly formethdhya Pradesbktate and Nagpur
became its capital. In 1956, aftereorganisation of Indian statedNagpur district
was ncorporated intoBombay state On 1May 1960, it became a district of
Maharashtra statelt is the part of Nagpur DivisionThe district headquarters is
located atNagpurtown. SN2 aAft S¢ f20FGSR Ay bl 3LINE
throughout India are measured. All the Major highways & railways pass via Nagpur.
This district is divided int@4 talukas- Ramtek, Umred, Kalmeshwar, Katol, Kamthi,
Kuhi, Narkhed, Nagpur, Nagpur (Rur&arseoni, Bhiwapur, Mauda, Saoner, Hingna.
The Index and Administrative map of tlestrict is presented irFigure 1.1and 1.2
respectively.
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Figure 1.1.Index map of Nagpur District

CGWB, CRlagpur
2


https://en.wikipedia.org/wiki/Nagpur_kingdom#Raghoji_III_(1818%E2%80%931853)_and_British_rule
https://en.wikipedia.org/wiki/Princely_state
https://en.wikipedia.org/wiki/Nagpur_Province
https://en.wikipedia.org/wiki/Central_Provinces
https://en.wikipedia.org/wiki/Central_Provinces_and_Berar
https://en.wikipedia.org/wiki/Madhya_Pradesh
https://en.wikipedia.org/wiki/States_Reorganisation_Act
https://en.wikipedia.org/wiki/Bombay_state

ADMINISTRATIVE MAP
NAGPUR DISTRICT, MAHARASHTRA

BHANOARA

INDEX
TALUKA HEADGUARTER
T RIVER

AR \WATERBOOY

|

/-/ DISTRICT BOUNDARY

TALUKA BOUNDARY

/ NATIONAL HIGHWAY

ROAD o et o o
et
/./ RAILWAY o
s

ety & us (e 1o s e

Figurel.2. Administrative map of Nagpur District

The district forms part of Godavari basin. Wainganga River is the main river
flowing through the district.

Nagpur district has been taken up under NAQUIM study during the year
201920. The total area of the district is abo@892 sq.km The district is dagorized
as safe as per Ground Water Resources Estimation as on March @8émital
Ground Water Board has taken up several studies in the district since 1970 to 2019
including Systematic Hydrogeological Survey, Reappraisal Hydrogeological Studies,
Polluton Studies, Pilot Projeaf Aquifer Mapping, NAQUIM studie$c. The data
generated have been shared with the Central, State agencies as well as with the
stake holders in the form of reports, maps efalient Features of Ground Water
Exploration are gen inAnnexurel and details of KOWstablishedduring AARR01S
20under NAQUIM are given Annexurell.

To assess the ground water regn®4 existing ground water monitoring stations
of CGWB being monitored 4 times inyaar were used. Ground water exploration
data was usedo decipher subsurface lithological disposition and hydrogeological
setup of shallow aquifer (Aquifdj and deep aquifer (Aquifer)The details of
monitoring wells are given iAnnexurelll.

CGWB, CRlagpur
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1.2 Geomorphology, Drainage and Soil Types

The Satpuda mountain ranges constitute the northern & north western part
of Nagpur district. They show plateaus & hillocks landfa Towards the east &
north- east side of the district, few Satpuda mountain rangess@&en.The district
forms part of Deccan Plateau having flat topped and terraced features. Eastward and
north-eastwards the landscape changes due to the change iruttierlying rocks.
The rocks of Gondwana series present a low rolling topography with a poor soil cover
and vegetation. On the north the upland ranges are the extension of Satpuras which
gradually narrows down towards west. South of these upland rangecstest the
Ambegad hills, the western extremity of which is the Nagpur district. The Ramtek
temple is on the spur of this range. The Girad hill range extends along the southeast
and separates the valley of the Kar from that of Jamlkauondhali. Another ma
hill range runs northwards through Katol taluka from Kondhali to Kelod separating
the Wardha and Wainganga valleyihe central part of the district is plain terrain.
District has the highest altitude of 652m above mean lesal, in the northern side
and the lowestaltitude of 274m above mean sea level near the KanRarerof the
district.

GEOMORPHOLOGY
NAGPUR DISTRICT, MAMARASHTRA

Figure 1.3: Geomorphology

Nagpur District is drained by the Wainganga and WardRiges, the
northern, northeastern & soutkeastern part of the districtis occupied by
Wainganga riveibasin. The Wainganga basin has iiger sub basin like Kanhan,
Pench, Kolar, Bawanthadi, Sur, Aam & Maru. All these rivers flow form north;north

CGWB, CRlagpur
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east towardssouth, southeast. The Chandrabhaga & N&gver flow from west
towards east & meet the Kol&ub RiversThe Kanhan, Pench, kolar, Bawanthadi
Chandrabhaga & N&Rjversare perennial.

The Northqwest, west & southwest part of the district are occupied lige
Wardha river basin, with Jam, Kadna, Nand& Bor sub river basins. The Wardha
River, theBor & the vena rivers are perennial.

DRAINAGE MAP
NAGPUR DISTRICT, MAHARASHTRA
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Figurel.4: Drainage

There are six types of soils found in Nagpur district. The details are as follows:

1) Kalisoils These are black cotton soils which are fine grained clayey in texture and
varies in depth from 1 to 6 m or more and retain moisture. They are found around
Kalmeshwar, Saoner and Nagpur.

2) Morand soils These are predominant in the district. They dlack cotton soils
with higher percentage of lime than the Kali soils. They are black, grey or light to
dark brown in colour, clayey in texture and have a depth of about 1 to 3 m.

3) Khardi soils They are shallow soils mixed with sand and found mamllills.
These are grey in colour, clay loam in texture.

4) Bardi soils They are red gravel covered with boulders found on summits and
slopes of trap hills and are less fertile in nature.

CGWB, CRlagpur
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5) Kachchar soils They are mainly found in the banks of KantRiner and are
alluvial soils, loamy in nature and vary in depth from 1 to 3 m.

6) Wardi soils They are red soils with a large amount of sand. They are shallower
and clayey loam in nature. They are mainly found in the paddy tracts in the eastern
part ofthe district.

Figure 1.5: Soils

Figure 16 shows theLand Usadetailsin the district. It isobserved that the
major parts of thedistrict are covered by agricultural land with net sown area of
3964.69Sg.km 40.08%).Forest covers area @564.19Sq.km 25.92%) and double
cropped area coverg290 Sq.km (23.186). The buitup area is reflected wherever
settlements have come up

CGWB, CRagpur
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LAND USE
NAGPUR DISTRICT, MAHARASHTRA
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Figurel.6: Land Use

1.3 Climate and Rainfall

Nagpur District has asemitarid climate, winter lasts from October to
February, the December & January are severely cold. The average day temperature
is about 27Cwhile that of night isabout 1°C& sometimes it an drop down even
by 5C From the month of March temperature starts increasing. May is the hottest
Month, with average temperature of about ADrising even upto 47°C. Nagpur
District mainly experiences rainfall from soutfest monsoon. It rains from Jarto
September. The western parts of the District receive on an average rainfall of 800
900 mm and other parts of District receive 160Q200mm annual rainfallThelong
term rainfall analysis19982019) is presented inTable1.1. The special distribution
of the rainfall is given ifigure 1.7 and figure 1.8 show the variationof data with
time. The minimunrainfall occurredin 2004 (699.2 mm) and maximum rainfall in
2001 (@455.8nm). The rainfall trend analysis shows a falling tre@ 18.44
mm/year.

The rainfall analysishowsthat the departure of annual rainfall from the
normal rainfall, expressed in terms of percentage, varied fr@881to +27 percent.

The departure percent analysed denotes the rainfall variation pattern with @spe
to normal rainfall during the period. The area experienced 1 time (5%) excess
rainfall, 17 times (77%) normal rainfall and 4 times (18%) moderate drought
conditions as given ifable 11. The coefficient of variation of the annual rainfall
from the meanrainfall has been observed to be 224
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NAGPUR DISTRICT, MAHARASHTRA
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Figurel.7: Isohyet map oNagpurDistrict

Table 1.1: Long term (1998019) Rainfall Analys, Nagpurdistrict, Maharashtra

YEAR AVERAGE NORMAL DEPARTUR CATEGORY
1998 1385 1139.4 21.55520449 Normal
1999 1385 1139.4 21.55520449 Normal
2000 1384.5 1139.4 21.51132175 Normal
2001 1455.8 1139.4 27.76900123 Excess
2002 870.1 1139.4 -23.63524662 Normal
2003 1075.8 1139.4 -5.581885203 Normal
2004 699.2 1139.4 -38.63436897 Moderate
2005 1333.5 1139.4 17.03528173 Normal
2006 1002.3 1139.4 -12.03264876 Normal
2007 1150.2 1139.4 0.947867299 Normal
2008 849.6 1139.4 -25.43443918 Normal
2009 947.8 1139.4 -16.815868| Normal
2010 1263 1139.4 10.84781464 Normal
2011 943.5 1139.4 -17.19325961 Normal
2012 1030.5 1139.4 -9.557661927 Normal
2013 1030.5 1139.4 -9.557661927 Normal
2014 797.3 1139.4 -30.02457434 Moderate
2015 1100.9 1139.4 -3.378971388 Normal

CGWB, CRlagpur
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YEAR AVERAGIH NORMAL DEPARTUR CATEGORY
2016 823.6 1139.4 -27.71634193 Moderate
2017 821.5 1139.4 -27.90064946 Moderate
2018 902.6 1139.4 -20.78286818 Normal
2019 1129.1 1139.4 -0.903984553 Normal
PERIOD : 1998 to 2019
No. of years 22 MEAN 1062.8
Normal Rainfall 1139.4 MEDIAN 1030.5
Standard Deviation 223.83 mm MODE 1385
COEFFICIENT OF VARIATION 21.1 %
SLOPE -18.438 mm/yr
INTERCEPT 1274.8
EQUATION OF TREND LINE y =-18.438x + 1274.8
CATEGORY NUMBER OF YEARS %OF TOTAL YEARS
DEPARTURES
POSITIVE 7 32
NEGATIVE 15 68
DROUGHTS
MODERATE 4 18
SEVERE 0 0
ACUTE 0 0
NORMAL & EXCESS R/F
NORMAL 17 77
EXCESS 1 5

Rainfall departure: EXCESS: > HI®RMAL+25 TO25, MODERATE25 TO-50; SEVERES0 TO-75; ACUTE: %5

(Sourcewebsite of Maharashtra Governmentiahaagri.gov.in)

y =-18.438x + 1274.8

Figurel.8: Long term annual rainfall (1998019)

1.4 Geology

Nagpur District has varied Geology. The District has all the rock types like

igneous, sedimentary, and metamorphikhe geological map is shownHkigurel.9.
The Geological formation of the Nagpur Districts ifodews:

S. |Age Formation

Lithology

Name of Talukas include

CGWB, CRlagpur
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No.
1 |Recentto Alluvial Sand, Silt & Caly Saoner, Kamptee,
subrecent Parseoni, Mouda, Kuhi,
Narkhed
2 |Upper Deccartrap |Basaltic lava flows witNagpur,Hingana,
cretaceous tg (Basalt) associated KalmeshwarKatol,Kuhi,
lower Eocene intertrappean Narkhed,& Saoner
sediments
3 |Upper Lameta Calcareus Sandstone[Nagpur,HinganaSaoner,
carboniferous Sandy Limestone withKalmeshwarlUmred,Kuhi
to lower intercalations of chert & Bhiwapur
cretaceous and clay
4 |Lower Gondwana | Kamthi, Barakar and [Nagpur,Saoner
Permian to Talchir stages. KalmeshwarParsioni,
upper (Sandstone, grit , clayKamptee,Narkhed,
Permian carboniferous shales Umred,Bhiwapur
and basal
conglomerates
5 |Archean Saucer and | Streaky Granite GniesNagpur, Saoner, Ramtek
Sakoli and metasediments o|Parseoni, Kamptg
formations |Sausar and Sakoli  Mouda, Umred, Kuhi,
formations Bhiwapur

Archean Formations:

The Archeansomprisetwo lithological units, the older unit comprising of
various Gneisses granulites and Schists resulting from metamorphism of ancient
sedimentsand younger group dbneisses

Tirodi Gneissic Complegf Archaean to paleo Proterozoic age comprising
Migmatite, ortho gneiss, and Granite occupies the eastern and north eastern part.
An Outcrop of granulite is marked at 14 km NE of Mauda.

Amgaon Gneissic complexf Archaean to paleorBterozoic age occupies the
South Eastern part and comprises granitic gneisses, Migmatite gneisssiliedtes,
guartzite, Ultramafics and Amphibolites. Sakoli Group of Meso Proterozoic age
occupies the southern part and comprises mica schist, phyéité, carbonaceous
phyllite, metabasalt with associated tuff, metarhyolite and felsic volcanics with
associated tuff.

Sausarand SakoliGroupof Meso Proterozoic age occupies the northern part
and comprises quartmuscovite schistfeldsparmuscovite schist and intercalated
guartzite (Sitasawangi Formation); cailceiss and manganiferous marble with
pockets of manganese ore (Lohangi Formation); muscovite biotite schist with
manganese ore (Mansar Formation); quartzite and quartzitescouite schist

CGWB, CRlagpur
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(Chorbaoli Formation); muscovitgbiotite schist and quartzitéiotite granite
(Junewani Formation)and crystalline Limestoneand dolomite( Bichua Formation)
which are repeatedly tight foldedSausar group is a store house of Manganese ore
deposits.Sakoli group is considered to be continuation of Saucer group.

Gondwana Group

Rocks comprising of Talchir, barakar and kamthi stages of Gondwana
formation are of fluviatile and lacustrine origin. These sediments were deposited in
troughs and synaies, consolidated and lifted and now preserved in troughs
produced by faults. The Kelod kamptee line which marks the reai8tboundary of
Kamthi beds with Archeans is a boundary fault.

Talchir Formation:

Basal beds of Gondwana group comprising grelesles and sandstones with
minor intercalations of clay and a basal conglomerate and rest unconformable over
the Archean rocksThese are exposed at Kodadonagri (north of Patansaongi) and 9
km north of Nagpur near Suradevi hills.

Barakars:

Following Talchirs Barakar consists of white and gesdstones and grits, fire
clays and carbonaceous shales with workable coal seams.

Kamthis:

These are predominantly conmposed of soft arwhrsegrainedsandstones
with some micaceous sandstones and homogenous and compact shales. These rocks
occupy an area which is bounded by Kels@mtee line towards nortieastalong
which Kamtees haveden faulted. Southwards they stretch upto Bokhara 6km north
of Nagpur. At Silewara about 8 km north west of Kamtee a low range of hills
composed of Kamthis and extending upto Bokhara forms the type area. Two inliers
of of Kamth rocks are seen in deccaapbasalt area to the west of Nagpur. One of
these lies to the north east of Bazargaon aadother north west of Nagpur at
Gonkheri.

Lametas:

Lametas also knowms infratrappeansare fresh water deposits and rest
horizontally over the older Gondwana and Archean rodlametas have limited
extent and rarely attains a thickness of more than2lbm. They comprises of
calcareous sandstones, to sandy limestones, with intercalationsheft and clay.
They occurs at foothills of Kelod and sitabuldi (Nagpur) hils.large spread of
Lametas is seen immediately west of Umrer.

Deccan Trap:

Basalt is the main formation of the Distriwhich occupies an area of about
4300 sqg.kmi.e., about 50% of the total area of the District. The area covering Katol,
Narkhed,Hingna & umred talukas and some part of Naggapner,Kalmeshwar,
Bhiwapur & Kuhi taluka. The thickness of tager is generally 15 to 30 mtg/ithin
the two layers intetrapean clay deposits are found known as red bole beds.
Individual flow is is generally massive at bottom and Vesicular or amygdaloidal at
top. Secondary fillings of vesicles comprise calcite, zeolite and quartz.

CGWB, CRlagpur
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Alluvium:

Alluvium deposits of recent ageedosited by the tributaries of Kanhan and
Wainganaga riverd'he Alluvium is composed of sand, garvel, clay and kankar and its
thickness seldom exceeds 30fMhey overlie the older formations such as Archaeans,
Gondwana and Basalt and have thickness moaa tB5 m.

GEOLOGY
NAGPUR DISTRICT, MAHARASHTRA
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Figurel.9: Geological MapNagpurdistrict

2. HYDROGEOLOGY

The important water bearing formations of Nagpur district are discussed
below. A map depicting the hydrogeological features is shown in FRlre

Consolidated Formations
Archaan and the Deccan trap basalts are the two consolidéechations,
which form the hard rock aquifers occurring in the district.

a) ArchaeanThe crystalline rocks comprising of gneiss, schist, pegmatite and
guartzite are the main formations occurring in nomlastern and south eastern parts
of the district. Inthese rocks, weathered parts, in general, observed down to a depth
of 25 mbgl, forms the important shallow aquifers being exploited through dug wells.
In crystalline rocks, besides weathered parts of the rock, the occurrence and
movement of ground watersi controlled mainly by joints and fractures. The yields
are generally controlled by the density, intensity and interconnection of
joints/fractures in the rock formations.

CGWB, CRlagpur
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b) Deccan TrapsBasalt is the main rock formation of the district and
occupies an aa of about 4300 sq. km. Deccan basalts are hydrogeologically
inhomogeneous rocks. The weathered and jointed /fractured parts of the rock
constitute the zone of ground water flow. Each individual lava flow consists of lower
massive part becoming vesiculamygdaloidal towards top, range in their individual
thickness from a fewcentimetresto tens of meters.The groundwater occupies
under phreatic conditions in the exposed lava flows and in semi confined to confine
in the subsurface flows. Groundwater is peat in pore spaces in the vesicular units
of each flow and in the jointed and fractured portions of massive basalt. However
secondary porosity and permeability developed due to weathering, fracturing &
joints play a very important role in the storage amdvements of ground water. This
has given rise to good aquifer in Deccan trap.

SemiConsolidated Formations

Two types of semi consolidated formations i.e. Lameta and Gondwanas occur
in the district. They along with the unconsolidated Alluvial formatiomfdhe soft
rock aquifers occurring in the district.

a) Lameta bedsLameta beds, found to the north of the district in a small
patch are compact, clayey and poor in permeability. Hence it is not a good water
bearing formation.

b) Gondwana SedimentsGondwana formation, occupying a total area of
about 470 sqg.km, occurs in the northern part of the Nagpur city extending from
Kamptee to Saoner, and an isolated patch also occurs near north of Satnaori. Among
the Gondwanas, the Barakars and Kamthis generallyistoat medium to coarse
grained friable sandstone. These constitute the important water bearing formations
in the district. Barakars are usually associated with coal seams of economic
importance.The depth of this aquifer is about 45 to 50 m bgl.

Unconsoldated Alluvial Formations

Alluvium consisting of sand, silt, clay and kankar forms the potential water
bearing formations and occurs in southern part of the district from Butibori to Bela.
The alluvium of recent to sulecent age and are found to have bee€eposited
along the Kanhan and Pench Rivers and their tributaries. These formations are highly
productive aquifers and sustain long duration pumping with very less drawdown and
fast recuperation. Ground water occurs in water table and seonifined conditons
in the alluvial formation.

Deccan basalts are hydro geologicaljhemogeneous rocks. The weathered
and jointed /fractured parts of the rock constitute the zone of ground water storage
and flow. The existence of multiple aquifers is characteristichasalt and is
indicative of wide variation in the joint/fracture pattern and intensity. The yield of
wells is function of the permeability and transmissivityagfuifer, and it depends
upon the degree of weathering, intensity of joikiactures and topogaphic setting
of the aquifer. Due to wide variation in secondary openings, the potential areas for
ground water are generally localized. In genefatound water occurs under
phreatic/unconfined to semconfined conditions in basalts.

CGWB, CRlagpur
13



Based on Ground Water Exploration, aquifer wise characteristics are given in
Table2.1. Maps depicting aquifer wise depth of occurrence and fractured/granular

1 2ySQa i Kyleldpoteiaaie shoyirRrFigure2.2 and 2.3espectively.
Table 2.1: Agifer Characteristic oNagpurdistrict
Major Aquifers | Basalt (Deccan Gondwana Granite
Traps) (Sandstone) GneisgBiotite gneiss
Type of Aquifer | Aquiferl | Aquiferll | Aquiferl | Aquiferll | Aquiferl | Aquiferll
Formation Weather | Jointed / | Weather | TCG Weather | JointedF
ed/Fract | Fracture | ed ed ractured
ured d Basalt | Sandston
Basalt e
Depth of 05-32 | 32186 |12-28 26194 | 11-25 |25172
occurrence
Granular/ 0.2-11 1-36.36 | Upto 28 | 2-54 0.37 1-40.35
Weathered
[Fractured
rocks thickness
(m)
SWL (mbgl) 1-20 1.2- 5-11 2.3222 | 0.1-19.4 | 1-24.15
29.03
Yield 10to 50 to 20-80 1.37to | 1033 1833
100 150 m3day | 17.90 m3/day | m3/day
m3/day | m3/day (Ips)
Transmissivity | 30 to 2510 15.00to | 9.32 130.00 | 198.35
(m?/day) 131.80 | 210 70.50 to to 336.5
m?/day 279.13
Specific Yield/ | 0.02 1.2x106* | 0.015t0 | 9.8 x10 | -- 2.37 X
Storativity to 0.020 3to1.14 10%to 8
(Sy/IS) 3.5%10* x 104 x 10°
Suitability for | Suitable for both (except high B&uorideand Nitrate affected
drinking/ villages) drinking & agriculture.
irrigation
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Figure2.1: Hydrogeology
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AQUIFER- |, DEPTH OF OCCURRENCE
AND FRACTURED/GRANULAR ROCKS THICKNESS
NAGPUR DISTRICT, MAHARASHTRA
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Figure2.2: Aquifer wise Depth of occurrence and fractured rock thickness
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AQUIFER-, YIELD POTENTIAL
NAGPUR DISTRICT, MAHARASHTRA
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2.1 Aquifer Parameters

Aquifer parameters are available frorhistoric data of ground water
exploration carried out in the district aselV as from the pumping test®2umping
tests conducted on wells in the district show theansmissivity of shallow aquifer in
basalts ranges fro82.57to 701.22m?/day, specific capacity of wells ranges from
157.14to 1250 Ipm/m. Secific capacity of wdb and transmissivity in alluvium
ranges from 130 to 2050 Ipm/m and 120 to 21C mday respectively. On an
average, specific yield of basalt aquifers comes to be only 2%.

2.1.1 Specific Yield Tests

To estimate the aquifer parameters of shallow aquifgquiferl) in the area,
2 pumping tests on open dug wells have been conduchedng the year201920.
The data has beernalysedby Kumarswamy method. The salient features of
pumping tests are given ifable2.2. The discharge of the wells rang880 Ipm for
pumping duration of 60 minutes.

The drawdown observed at the end of the pumping ranged fb&8to 2.1
m and the residual drawdown for the’tIminute was observed to be ranging from
0.08to 0.47m. The aquifer parameter values estimated by Kumarswarethod are
observed to be well within the general range of values for weathered and jointed
basalt i.e., the transmissivity value was observed froM57 to 1349.99 m?/day,
whereas the specific yield.010 to 0.019 whereas specific capacity values ranged
from 157.14to 1250lpm/m.

Table 2.2: Salient features of pumping testg shallow aquifer (dug well) using

Kumarswamymethod.
S. | Village Diameter | Depth | SWL Q Pt DD RDD | C T Sy
No (m) (mbgl) | (mbgl) | (Ipm) | (min) | (m) | (m) | (Ipm/m) | m2/day
1 | Titur 8 15 4.3 350 60 0.28 | 0.08 | 1250 52.57 0.010
2 Mangli 7 13 8.03 350 60 0.91 | 0.47 | 384.62 | 324.33 | 0.019
3 | Wadamba | 10.2 18 4.5 450 100 |19 | 0.09 | 236.84 | 1349.99 | 0.018
4 | Tekadi 9.6 15.5 3.1 330 100 |21 |0.42|157.14 | 701.22 | 0.019

Here, SWk, Static Water Level, @Discharge, PtPumping duration, D/[§ Drawdown, RDDResidual
drawdown, G Specific Capacity,JTransmissivity, SySpecific Yield

2.2 Soil Infiltration Tests

Soil infiltration tests were carried outot estimate the actual rate of
infiltration of various soil cover and their irapt on recharge to ground water. Total
4 infiltration tests have been conducted dfitur, Haladgaon, Wadamband
Kodamendi irvarious soil typesThe data has beeanalysedand the salient features
of the infiltration tests are presented iffable2.3, whereas the datas presented in
AnnexurelV and the plots of soil infiltration tests are presentedkigure2.4. The
duration of the test ranged fron60 to 140 minutes, the depth of water infiltrated
varied fran 2.90 cm to 28.90cm and the final infiltration rate in the area ranged
from 1.2cm/hr at Titurto 11.4cm/hr at Haladgaon

CGWB, CRlagpur
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Table2.3: SalientFeaturesof Infiltration Tests

S. Village Date Duration | Water Level | Finallnfiltrated Final Infiltration
No. (min) (cm agl) Water Depth (cm)| Rate (cm/hr)
1 Titur 12.01.2020 60 12 2.90 1.2
2 Haladgaon 13.02.2020 140 14 26.4 114
3 Wadamba 01.10.2019 140 15 28.90 4.8
4 Kodamendi 21.02.2020 140 14 25.50 5.4
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Figure2.4: Soil Infiltration test

2.3 2-D Aquifer Disposition

Based on the existing data, aquifer disposition in, Fence diagram, Bar diagram
and few hydrogeological sections have been prepared along section lines shown in
Figure 2.5 26, 2.7 and 28 (a to d)to understand the subsurface disposition of
aquifer system.
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Figure2.7(b): Lithological section along 8. Q

Figure2.7(c): Lithological section along¢y Q
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3. WATER LEVEL SCENARIO

3.1 Depth to water level (Aquifer-I /Shallow Aquifer)

Central Ground Water Board periodically monito88 Ground Water
Monitoring Wells (GWMWSs) includir@? dugwells andL6 piezometers in theNagpur
district, four times a yeate.,in January, May (Pmmonsoon), August and November
(Postmonsoon). Apartfrom this under NAQUIMstudy, 174 KOW were also
establi©ied and monitored during the yed019. These data have been used for
preparation of depth to water level maps of thaistrict. Premonsoon and post
monsoon water levels along witbrigterm water level trends (2022019) are given
in AnnexureVII.

3.1.1 Depth to Water Level i Pre-monsoon (May-2019)

The depth to water levels in aquifé{Shallow aquiferNagpurdistrict during
May 20D ranges betweenl.5 mbgl (sawali, Kuhiblock) and32.4 mbgl (Parsodi
Wakil, Kalmeshwarblock). Thedepths to water leveldetween 5 to 10 mbgl are
observed inmajor part of district The waterlevels between2 to 5 mbgl are
observed inisolated patches in central part of the district as well iasUmred,
Bhiwapur, Kuhi, Hingna, Ramtek and Mauda blotke water level§rom 10 to 20
mbgl are observed apatchesin Saoner, KatolNarkhed, Kalmeshwar, Parseoni,
Hingna, Mauda kuhi and Bhiwapblocks. The deeper water levels i.e., from 20 to 40
mbgl and > 40 mbgl are observed in isolated patcheBlaonth West part of the
district where major part of the patch fall in Kalmeshwar block and remaining in
Katol blockThe premonsoon depth to water level map depicted irFigure3.1.

PRE MONSOON DEPTH TO WATER LEVEL (MAY 2019)
NAGPUR DISTRICT, MAHARASHTRA

Figure3.1: DTWL Aquifet Shallow aquife(May 200)
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3.1.2 Depth to Water Level i Post monsoon (Nov-2019)

The depth to water levels in Nagpur district during Ne¥19ranges between
near ground level / @ mbgl at Kadoli, Kampteeand 20.2 mbgl (Parsodi wakil,
kalmeshwar block)Shallow water levels within 5 m bafle observed irmajor part of
the district and moderate water level 5 to 10 mbgl are observed in N@v#stand
few centralparts and in patches in East and Sotifistparts of the district. Deeper
water levels 10 to 20 m bgl are observed as small isolated pafdhrkhed, Kamtee
Savner Maud, Nagpur rurand Katol blocks. Spatial variation in pestonsoon
depth to water levels is shown iRigure 3.2.

POST MONSOON DEPTH TO WATER LEVEL (NOV 2019)
NAGPUR DISTRICT, MAHARASHTRA

LEGEND

" BHMANDARA

24 Taluks HQ
*  Dugweils
T River
A Walerbody
/.J District Boundary
< Yaluka Boundary

Depth 10 Water Leved ( mbgl )

] ow2

=

B zws
510

o
B w20 o“"‘

73415 T8 TE U4 b g TS T Do

Figure3.2: DTWL Aquifett Shallowaquifer (November 2019

3.2 Depth to water level (Aquifer-Il / Deeper Aquifer)
3.2.1 Pre-monsoon Depth to Water Level (May-2019)

In Aquiferll (Deeper Aquifer), the prmonsoon depth to water levels, in
NagpurDistrict duringMay 2019 range from11.4 (Sonoli, Katoblock) to 30 mbgl|
(Makardhokda Pz, UmrebdlocK. The depth to water leveinore than 20 mbgl is
observed only insome parts of Hingna, Katol and Kalmeshwhlocks. The major
parts of the districtshow depth to water level betweerD and 5 mbgl. The water
level between5 and 20 mbgl are observed imajor parts of Nagpur Hingna,
kalmeswar, katol, Narkhed, Saonddmred, and Bhiwapubnlocks.The premonsoon
depth to water level for Aquifedll is given irFigure3.3.
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AQUIFER- ll, PRE MONSOON DEPTH TO WATER LEVEL (MAY 2019)
NAGPUR DISTRICT, MAHARASHTRA
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Figure 3.3: DTWL Aquifdr deeper aquifer (May 2019)

3.2.2 Post-monsoon Depth to Water Level (Nov.-2019)

In Aquiferll, the postmonsoon depth to water levels iNagpur District
during Nov. 202 range betweerl.00 Rewral, Maud&lock) and29.6mbgl K. Pipla,
KalmeshwarlocK). Depth to water level less thahm bgl has been observed in
easternpart of the disrict covering parts oMauda, Bhiwapur, Kuhii and Ramtek
blocks Amajor part of the district shows deeper water levels ranging betw2and
5 mbgl. The deepe water level between 10 to 20 and mor¢han 20 mbgl are
observed in Hingna, katol, narkhed, sa@o and Parseorfilocks. The postnonsoon
depth to water level for Aquifegll is given irfFigure3.4.
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AQUIFER- I, POST MONSOON DEPTH TO WATER LEVEL (NOV 2019)
NAGPUR DISTRICT, MAHARASHTRA
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Figure 3.4: DTWL Aquifér deeper aquifer (Nov2019

3.3 Water Level Trend (2010-2019)

During premonsoon, rise in water level trend has been recorded stations
rangingfrom 0.184 (WadiNaka, Nagpur Urbablock) to2.35m/year (Chichbhuvan,
Nagpur Urbarblock) while falling trend was observed @b stations varying from
4.95 (JalalkhedaNarkhedblock) to 0.002 m/year (Amgaon,Hingnablock). During
pre-monsoon, declining water level trend has been observed in area covering almost
all blocks. Rise in water level trend has been observed in area cogenaitparts of
Hingna Nagpur, Parseoni, Ramtekd Narkhedlocks ofthe district(Figure3.5).

During postmonsoon, rise in water level trend has been recordsd24
stations ranging between 0.0058 m/year Ramdaspeth,Nagpur block) to 2.7
(Kondhalj Katolblock while fallingtrend was observed i®2 stations varying from
14.8 (ParadsingaKatol block) to 0.0056 m/year (Amgaon, HingnablocK. Rising
water level trend has been observed in covering pait Katol, Narkhed, Umred,
Ramtek and Nagpulocks of thedistrict. Fall in water level trend has been observed
in major parts of the district covering major pats Kihi, Bhiwapur, Mauda, Nagpur
Ruraland parts of Umred, Katol, Narkhed, Ramtek and Parsesdsgsmall portion
of the Saoner blockFigure3.6).
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PRE-MONSOON, GROUND WATER LEVEL TREND
(MAY 2010 - MAY 2019)
NAGPUR DISTRICT, MAHARASHTRA
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Figure3.5: Premonsoon deadal trend(Shallow aquifer) 20102019

POST-MONSOON, GROUND WATER LEVEL TREND .
(NOV 2010 - NOV 2019)
NAGPUR DISTRICT, MAHARASHTRA
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Figure3.6: Postmonsoon decadal trend (Shallow aquifer2@102019

CGWB, CRagpur
27



3.4 Hydrograph Analysis

The variation in short term and lortgrm water level trends may be due to
variation in natural recharge due to rainfall and withdrawal of groundwater for
various agricultural activities, domestiequirements, and industrial needs. The
analysis of hydrogiphs show that the continuous increase in the groundwater draft
is indicated by the recessionary limb.

Hydragreph
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Figure3.7 a: Hydrograph 2010-19), Deolapar, RamtelBlock NagpurDistrict
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Figure3.7 b: Hydrographi{2010-19), Rohna, Narkhedlock,NagpurDistrict
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Hydragraph
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Figure3.7 c: Hydrograpl{201019), Chacher, Maud#lock,NagpurDistrict
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Figure3.7 d: Hydrograpt{2010-19), Mohpa, KalmeshwaBlock,NagpurDistrict
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Hydrograph
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Figure 3.7: Hydrograph(2010-19),Kelod, SaoneBlock, Nagpur District
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Figure 3.79: Hydrograph(201319), Nagalwadi, Parseor8lock, Nagpur District
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Figure 3.7h: Hydrograph(2010-19), Pachgaon, Umre@lock, Nagpur District
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Hydrograph
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Figure 3.7: Hydrograph(2010-19), Kanolibara, Hingnalock, Nagpur District
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Figure 3.7: Hydrograph(2010-19), Chargaon KatolBlock, Nagpur District
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Figure 3.7%: Hydrograph(2010-19), Koradi, KampteeBlock, Nagpur District
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Vister Level (i)

Hydrograph
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Figure 3.7: Hydrograph(2010-19), Mangli, KuhiBlock, Nagpur District
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4. GROUND WATER QUALITY

Ground Water sampling is being done every year from GWM wells during
pre-monsoon period (May). The data gap analysis has been carried out to find out

the adequacy of informizgon on water quality. To decipher the ground water quality
scenario, 263 samples from aquifet / shallow aquifer andd4 from aquifexll /

deeper aquifers have been utilised including monitoring wells/exploratory wells,

tubewsells/borewells of CGWB and BA;data from earlier studies. The aquifer wise
ranges of different chemicalonstituents present in ground water are givenTiable
4.1. The details of chemical analysis are giveAirinexure V and VI

Table 4.1: Aquifer wise ranges of chemical constituentdNagpurdistrict

Constituents| Aquiferl / Shallow aquifer Aquiferll / Deeper aquifer

Min Max Avg Min Max Avg
pH 7.1 8.2 7.6 6.8 8.7 7.8
EC 215 4920| 1067.51 179 3020 981.14
TDS 140 3213 622 55 1963 551.93
TH 64.7 976.1 305.2 60 960 274.44
Ca 18.4 305.4 74.62 10 246 47.32
Mg 2 163 37.27 1.2 127.6 37
Na 2.24 1035 74.65 2 338.1 64.44
K 0.06 114.2 9.8 0.11 47.47 5.3
HCO3 39| 927.81] 313.97 36.61| 793.26 203.98
Cl 11.2 1450 106.61 21.27| 694.82 130.6
SO4 2 374 47.97 7| 460.29 100.2
NO3 1 93 26.47 0.75 286 32.92
F 0.11 2.49 0.71 0.03 4.4 0.75

4.1 Electrical Conductivity (EC)
4.1.1 Distribution of Electrical Conductivity in Aquifer-1/ Shallow

Aquifer:

The concentration of EC in shallow aquifer varies betwZEs(Tembhurdoh,
Saoner blockand4920uS/cm Belgaon, Umredblock). Out oR63 samples collected
from dug wells2 samples are having EC in rangenafre than3000 puS/cnobserved
in 22.05sq km areaEC in the rang8250-3000uS/cmis observed in few patches in
Southern and Soutkast part of the districtoveringl500sq km area in major parts
of Umred, Bhiwapurand Mauda blocks The ground water is potable EC in the
range of 7502250 |B/cmis observed in major part of the districibovering3635
sg.km areaof the district. The distribution of electrical conductivity in aquifer /
shallow aquifers is shown Figure4.1.
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GROUND WATER QUALITY ( AQUIFER | / SHALLOW AQUIFER)
NAGPUR DISTRICT, MAHARASHTRA

Figure 4.1: Ground water quality, Aquifdr/ Shallow aquifer

4.1.2 Distribution of Electrical Conductivity in Aquifer-11/ Deeper
Aquifer:

The concentration of EC in deep aquifer varies betwEeuS/cm(Amgaon,
Ramtekblock) and3020uS/cm(Besur Bhiwapurblock). Out o84 samples collected
from tube wells/bore wellsy samples are having EC in range2000 to 300QS/cm
observed irfHingna and Katddlocks. EC in the range 25060 uS/cm area inorthern
parts of Nagpur district major part in Saoner, ramtek and Parseoni bloddse
ground water is potabl&C in the range 752250 uS/cm coverinmajor area of the
district. The distribution of electrical conductivity in aquifer / shallow aquifers is
shown inFigure 4.1
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GROUND WATER QUALITY (AQUIFER-IVDEEPER AQUIFER)
NAGPUR DISTRICT, MAHARASHTRA

BHANDARA

EC nmoroserensom o 25°C

B o
Tahas 1 Q
740 © 2290
e Nomwmeng Wal
B o= 5
B - m Vommsas,
Merate > 25 mp - Devet B
+ fonces timgl 7 THAaE
7615 LRt g T84S oo wis %0

Figure 4.2: Ground water quality, Aquifdt/Deeper aquifer

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. As per BIS (2012) the desirable limit is 45
mg/l. Inaquifer¢ | / shallow aquifer, nitrate concentration varies betwegito 93 mg/l. Out
of 263 samples35 water samples show the nitrate concentrations exceeding the desirable
limit of 45 mg/l Figure4.1). The high concentration of Nitrate may be due to domestic
waste and sewage in the urban and rural parts of district.

Inaquiferg Il / deeper aquifer, nitate concentration varies betweeb75to 286 mg/I.
Out of 84samplesanalysed 17 water samples show nitrate concentration exceeding the
desirable limit of 45 mg/IKigure4.2). The deeper aquifer affeetl by nitrate contamination
may be due to percolation of nitrate contaminants from the ground surface as there are no
other reasons for nitrate contamination in deeper aquifers.

4.3 Fluoride

In aquifercl / shallow aquifer, concentration of fluoride range®rfr 0.11 to 2.49
mg/l. Out of 263 samples wereanalysed6 sampleshow fluorideconcentrationmore than
1.5 mg/l. The highest concentration 8f49 mg/lIfluoride is found inRamdaspeth, Nagpur
city and Khat, Mauda Blockn aquiferc Il / deeper Aquifer, concentration of fluoride ranges
from 0.03to 4.4 mg/l. Out of84 samplesanalysed4 samples showluoride concentration
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more than 1.5 mg/l. The highest concentration of fluoride is foundsukali gharapure
village,Hingnablock (4.4 mg/l).

4.4 Suitability of Ground Water for Drinking Purposes
In aquiferl / shallow aquiferCa, Mg, N& and TH is found beyond the

maximum permisible limit while most of the parameteese within MPL Table 4.2.

About 15 % of samples have fluoride concentration above the MPL. The water from
such area is not fit for drinking purpose if directly consumed without treatment. For
rest of the area ground water quality is good and fit for drinking purpose except few

locations

Table 4.2:Concentration of Chemical constituents aquifer Vshallow Aquifer

Parameter Drinking water Total no Aquiferl/ Shallow aquifer
Standards of Samples Samples Samples
(1S105002012) ground (<DL) (DLMPL) (>MPL)
DL MPL water No % No % No %
samples
pH 6.585 | - 263 263 100 0 0
TDS 500 2000 263 121 121 1
TH 300 600 263 160 85 18
Ca (mg/L) 75 200 263 163 95 5
Mg (mg/L) 30 100 263 116 145 2
Cl (mg/L) 250 1000 263 243 19 1
SQ (mg/L) 200 400 263 258 5 0
NG (mg/L) 45 No 263 228 35
relaxat
ion
F (mg/L) 1 1.5 263 131 49.80 26 10.64 6 1.5

(Here, DLDesirable Limit, MRIMaximum Permissible Limit)

Likewise, n aquiferll / deeper aquifer, THCaMg & SQ found more than
maximum permissible limit(MPL) and about 3 % of samples have fluoride
concentration above the MPL. The water from such area is not fit for drinking
purpose if directly consumed without treatmenigble 4.3. For rest of the area
ground water quality is good and fit for drinkipgrpose except few locations

Table 4.3: Concentration dhemicakonstituents in Deeper Aquifer

Parameter Drinking water Total no of | Aquiferll/Deeper aquifer
Standards ground Samples Samples Samples
(1S105002012) water (<DL) (DL:MPL) (>MPL)
DL MPL samples  ['No % No % No | %

pH 6.58.5 | - 84 83 1

TDS 500 2000 69 37 35

TH 300 600 84 56 26 2

Ca(mg/ll) | 75 200 69 60 9 1

Mg (mg/L) | 30 100 69 33 32 5

Cl (mg/L) 250 1000 84 73 11

sQ(mg/L) | 200 400 79 68 10 1

NG; (mg/L) 45 No relaxation| 84 66 18

F (mg/L) 1 15 84 67 11 4

(Here, DLDesirable Limit, MRIMaximum Permissible Limit)
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4.5 Suitability of ground water for irrigation

The quality of Irrigation water affects the productivity, yield and quality of
the crops. The quality of irrigation water depends 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 crteria, which asses the water quality and its suitability for irrigation.

Electrical Conductivity (EC)

The amount of dissolved ions in the water is represented by the electrical
conductivity. As discussed in 4.1 with referencd-igure4.2 & 4.3, the clasfcation
of water for irrigation based on the EC values is given in Table 4.4 and discussed as
follows: -

Low Salinity Water (EC: 16850 uS/cm):This water can be used for irrigation with
most crops on most soils with little likelihood that salinity wélelop.

Medium Salinity Water (EC: 250750 uS/cm):This water can be used if moderate
amount of leaching occurs. Plants with moderate salt tolerance can be grown in
most cases without special practices for salinity control.

High Salinity Water (EC: 752250 uS/cm):This water cannot be used on soilgw
restricted drainage. Even with adequate drainage, special management for salinity
control may be required and plants with good salt tolerance should be selected.

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

In aquiferl/shallow aquifer as well as in aquitdfdeeper aquifer, maximum
numbers of samples fall under the category of medium to high salinity type of water.
While the areas with very high salinity prevails (>2@50cm), very high salt tolerant
crops and withproper soil and crop management practicase recommended
(Figure 4.1 & 4.2

Table 4.4: Classification of Ground water for Irrigation based on EC values

S. | Water Quality ECin Aquiferl / shallow Aquiferll / Deeper

No | Type uS/cm | aquifer Aquifer
No. of % of No. of % of
Samples | samples| samples | samples
1 | Low Salinity Water < 250 2 0.8 3 4
2 | Medium Salinity | >250
Water 750 89 33.83 32 38
3 | High Salinity Wate| >750 158 60.07 44 52
2250
4 | Very High Salinity | > 2250 14 53 5 6
Water
Total 263 100 84 100
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4.6 Sodium Absorption Ratio (SAR)

Excess of sodium in water rendeit unsuitable for irrigation on soil
containing exchangeable Calcium and Magnesium ions. Soil containing exchangeable
Calcium and Magnesium takes up sodium of irrigation water in exchange for Calcium
and Magnsium, the ratio reflects the Sodium hazaithe SAR indicates the relative
activity of the Sodium ions in exchange reactions with the soil. The main problem
with high sodium concentration is its effect on gedrmeability,hardening of soil &
water irrigaion 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 soil structure damagk.

In both the aquiferl andaquifer- I, 99% ofa I YLJX S&a Frff Ay WD2
and 1% fall irGood to Permissible categomwhereas no sample fall in bad category.
The classification of ground water samples based on SAR values for its suitability for
irrigation purpose is shown ihable 4.5

Table 4.5Classification of Ground water for Irrigation based on SAR values

Characteris| Total SAR value
tics Number| < 10 10-18 18-26 > 26
of Good Good to Doubtful Bad
GW Permissible (Unsuitable)
samples| No | % No % No |% No |%
Aquiferl/ 263 | 261 99 2 1 - - - -
Shallow
Aquifer
Aquiferll/ 84| 83 99 1 1 - - - -
Deeper
Aquifer

4.7 Residual Sodium Carbonate (RSC)

Residual Sodium Carbonate (RSC) is considered to be superior to SAR as a
measure of sodacity particularly at low salinity leve@alcium reacts with bi
carbonate and precipitate as Ca£Z®lagnesium salt is more soluble and so there are
fewer tendencies for it to precipitate. When calcium and magnesium are lost from
the water, the proportion of sodium is increased resulting in theréase in sodium
hazard. This hazard is evaluated in terms of RSC. The classification of ground water
samples based on RSC values for its suitability for irrigation purpose is shown in
Table 4.6

In aquifer Ishallow aquifer, it is observed that onB/28% samples show RSC
Gl fdzSa GAGKAY W. BFOY: OF [GfSII 2 WKAZ BQ 2Q1 8BS 3
the graund water of the area is suitable for irrigation. In aquifédeeper aquifer,
about 93 % samples show RSC less than 1.25 meg/L indicatogpdywater of the
area is suitable for irrigation while abo@f: al YLX Sa FIrff Ay WR2dzo
OFGS32N®2 YR wm>* alyvyLXSa FrLftf Ay WwWolRQ OF
the area is bad and not suitable for irrigation.
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Table 4.6Classification of Ground water for Irrigation based on RSC values

Characteristics | Total No of | RSC values (meg/L)

GW <1.25 1.252.50 > 2.50

samples Good Doubtful Bad (Unsuitable

No % No % No %

Aquiferl /

Shallow Aquifer 263 247| 93.92 10| 3.80 6| 228

AquiferIl /

Deeper Aquifer 84 8 93 ° 6 1 1

CGWB, CRlagpur
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5. GROUND WATER RESOURCES

5.1 Ground Water Resources i Aquifer-I

Centrd Ground Water Board and Groundter Surveg and Development
Agency (GSDA) hajantly estimated the ground water resources Magpurdistrict
based on GEE015 methodology. Block wise ground water resources are given in
Table 5.1 and graphical representations of the resources on the map are shown in
Figure5.1.

GROUND WATER RESOURCES
NAGPUR DISTRICT, MAHARASHTRA
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Figure 5.1. Groundwaterasources (2017), Nagpur district, Maharashtra

Ground Water Resources estimation was carried out for 9802.01 sqg. km. area
out of which 2269.24 sq. km. is under command and 5721.18 sq. km. is non
command.As per the estimation, the Annual Extractable GroiWdter Recharge
comes to be 896.05 MCM. The Annual Ground Water Extraction is estimated at
459.62 MCM with irrigation sector being the major consumer having a draft of
356.43 MCM. The domestic water requirements are worked at 103.19 MCM. Net
Ground Water Aailability for future use is estimated at 433.01 MCM. The Stage of
ground water development varies from 25.64 % (Mauda) to 79.02 % (Katol). The
overall stage of ground water development for the district is 51.29 % (SAFE
Category). Block wise assessmentidates that two blocks i.e, Katol and Saorfai
dzy R SéniCditicat O (vdh&eaditie other blocksof the district fall under
G{Fr¥S¢ OFGS3aA2NR®
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Table5.1: Ground water resources, Aquifer(Shallow aquifer)Nagpurdistrict (2017)

Assessment Unit | Total Total Annual Current Annual Ground Water Extraction (Ham Annual GW | Net Ground Stage of Categorization
Name Annual Natural Extractable | Irrigation Industrial Domestic Total Allocation Water Ground (OE/Critical/
Ground Discharges | Ground Use Use Use Extraction for for Availability for | Water Semi criticdl Safe)
Water Water Domestic future use) Extraction
(Ham) Recharge Use as on
Recharge (Ham) 2025
Ha.m Ha.m 1 Ha.m Ha.m Ha.m Ha.m Ha.m Ha.m Ha.m %
Bhiwapur 4207.57 301.04 3906.53 1691.51 0.00 421.00 2112.51 421.00 1780.54 54.08 | Safe
Hingana 7857.47 392.87 7464.60 2562.84 0.00 858.13 3420.98 911.00 4010.18 45.83 | Safe
Kalameshwar 6407.01 400.73 6006.28 3572.68 0.00 462.25 4034.93 507.87 1989.64 67.18 | Safe
Kamtee 6485.25 335.76 6149.50 2112.36 0.00 711.21 2823.56 711.21 3233.67 45.92 | Safe
Katol 8720.94 492.57 8228.37 5519.58 0.00 982.86 6502.44 982.86 1647.54 79.02 | Semi Critical
Kuhi 6822.44 341.12 6481.32 3193.41 0.00 677.39 3870.81 752.66 2613.10 59.72 | Safe
Mouda 11137.86 556.89 10580.96 1672.06 0.00 1040.70 2712.76 1061.81 7847.08 25.64 | Safe
Nagpur 6045.56 322.94 5722.62 1954.01 0.00 750.14 2704.14 834.31 3041.98 47.25 | Safe
Narkhed 9382.03 518.78 8863.24 5047.30 0.00 972.68 6019.98 972.68 2831.76 67.92 | Safe
Parshioni 7432.54 388.83 7043.71 1875.46 0.00 810.99 2686.45 827.85 4291.66 38.14 | Safe
Ramtek 6186.23 312.57 5873.66 1276.16 0.00 913.27 2189.43 931.68 3714.58 37.28 | Safe
Saoner 5004.76 332.06 4672.70 2913.22 0.00 654.01 3567.23 681.68 1097.31 76.34 | Semi Critical
Umred 9079.97 468.93 8611.04 2252.29 0.00 1064.33 3316.62 1064.33 5201.68 38.52 | Safe

CGWB, CRlagpur
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5.2 Ground Water Resources i Aquifer-Ii

The ground water resource of Aquifrwas also assessed to have the correct
guantification of resources so that proper management strategy can be framed.

Block wise summarized Groukdater Resources of Aquiféris given infable5.2.

Table 5.2: Ground Water Resources of Aquife(Deeper aquifer)

Taluka Mean Area | Average Sy S Resource
thickness Piezometric (MCM)
(m) head (m)
Bhiwapur 3.15| 557.65 61.17| 0.015| 0.00008| 0.140528
Hingna 3.16 | 634.14 53.64| 0.015| 0.00035| 0.700725
Kalmeshwar 8.52| 471.12 48.47| 0.015| 0.000055| 0.220767
Kamptee 4.60| 536.04 6.235| 0.015| 0.00035| 0.863024
Kuhi 4.15| 749.97 47.18| 0.015| 0.00008| 0.24899D
Mauda 4.80 | 753.58 34.75| 0.015| 0.00089| 0.863024
Nagpur 4.03| 535.25 32.5| 0.015| 0.00035| 0.24899D
Parseoni 3.60 | 536.51 12.03| 0.015| 0.00089| 3.219294
Ramtek 7.00| 632.71 157.6| 0.015| 0.00089| 0.755595
Savner 13.44 | 562.37 49.97 | 0.015| 0.000482| 1.718978
Umred 3.19| 824.92 76.07| 0.015| 0.00035| 3.941783
Katol 30.03 | 552.93 37.66| 0.015|0.000114| 3.64240
Narkhed 31.23| 643.23 31.71| 0.015|0.006434| 0.921023

CGWB, CRlagpur
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6. GROUND WATER RELATED ISSUES

6.1 Declining Water Levels

The ground water exploitation has resulted in decline of water levels over the
period of time. In premonsoon seasondeclining water level trend has been
observed in abou®321sq km area covering major part district. In postmonsoon
season, decline has been observeadbout 72287 sqgkm areacovering major parts
of Kuhi, BhiwapurUmred, Mauda, Hingha, Nagp&ural, Kalmeshwablocks and
parts inKatol, Narkhed, Saoner, Ramtakcks

PRE MONSOON GROUND WATER LEVEL TREND
MAY 2008 - MAY 2019,
RALFUR (5 TRECT MARASASKTRA

Premonsoon Falln 93215 km area Postmonsoon Fallr228.7Sq kmarea.

CGWB, CRagpur
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7. GROUND WATER MANAGEMENT PLAN

The aquifer management plan has been proposed to manage the ground
water resources and to arrest further decline in water levélse management plan
comprises two components namely supgige management and demand side
management. The gply side management is proposed based on surplus surface
water availability and the unsaturated thickness of aquifer whereas the demand side
management is proposed by use of micro irrigation techniques and change 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
watersheds. Also, it is necessary to understand the unsaturated aquifer volume
available for echarge. The unsaturated volume of aquifer was computed based on
the area feasible for recharge, unsaturated depth below 5 mbgl and the specific yield
of the aquifer. Th@able 7.1gives the block wise volume available for the recharge.

Table 7.1: Area fasible and volume available for Artificial Recharge

Block Geographical Areg Area feasible for recharg¢ Unsaturated Volume
(sg. km.) (Sg km.) (MCM)
Umred 979.1 93.00 37.65
Hingna 785.64 526.73 1594.42
Bhiwapur 701.97 251.39 206.70
Kuhi 829.48 782.90 3754.03
Nagpur (R) 886.4 178.66 558.47
Mauda 612.87 263.58 571.09
Saoner 618.59 336.45 841.12
Ramtek 1142.9 62.40 77.95
Kamtee 423.82 197.10 330.15
Kalmeshwar 543.45 466.43 2023.67
Katol 841.82 780.39 1935.41
Narkhed 768.25 297.52 1084.65
Parseoni 786.94 400.27 2042.39
Total 9921.23 4636.82 15057.70

The total unsaturated volume available for artificial rechargel3657.70
MCM and it ranges fror87.65MCM inUmredblock to3754.03MCM inKuhiblock.
The available surplugunoff can be utilized for artificial recharge through
construction of percolation tanksCheck damsnd Recharge shaftat suitable sites
After taking into consideratiorall the factors,101.04MCM of surplus water can be
utilised for recharge, which isvgn inTable 7.2 This surplus water can be utilized
for constructing354 percolation tanksand 1010check damst suitable sites

The number of feasible artificial recharge structures was calculated by
considering 0.20 MCM per percolation tanks and OMGM per check dam. This
intervention should lead to recharge abots.78MCMYyear. The tentative locations

CGWB, CRlagpur
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of these structures are given kigure7.1and details also given innexureVIll and
IX.

The rainwater harvesting in urban areas can be adopted in 25% of the
household with 50 sq. km roof area. A total ®f4631 MCM potential can be
generated by taking 80% runoff coefficient. However, it is economically not viable &
hence, not recommended.

ARTIFICIAL RECHARGE STRUCTURE
NAGPUR DISTRICT, MAHARASHTRA
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Figure 7.1: Location of Proposed Artificial Recharge structures

Table 7.2: Proposed Atrtificial Recharge Structures

Block Surplus Proposed Total Volume |Total
water number of of Water recharged
available structures expected to be @ 75 %
Considered recharged@ |efficiency
for AR 75 % efficiency(MCM)
(MCM) (MCM)

PT CD PT CD

Umred 0.75 3 8| 0.40 0.17 0.56

Hingna 11.80 41| 118 6.19 2.65 8.85

Bhiwapur 4.13 14 41| 217 0.93 3.10

Kuhi 17.54 61| 175 9.21) 3.95 13.15

Nagpur 4.00 14 40| 2.10, 0.90 3.00

Mauda 5.90 21 59| 3.10, 1.33 4.43

Saoner 7.54 26 75 3.96/ 1.70 5.65

CGWB, CRlagpur
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Block Surplus Proposed Total Volume | Total
water number of of Water recharged
available structures expected to be @ 75 %
Considered recharged@ |efficiency
for AR 75 % efficiency(MCM)
(MCM) (MCM)

PT CD PT CD

Ramtek 1.40 5 14, 0.73] 0.31 1.05

Kamtee 4.42 15 44| 2.32 0.99 3.31

Kalmeshwar 10.45 37| 104 5.49 2.35 7.84

Katol 17.48 61| 175 9.18 3.93 13.11

Narkhed 6.66 23 67| 9.18 3.93 5.00

Parseoni 8.97 31 90| 4.71 2.02 6.72

Total 101.04 354 1010] 58.72 25.17 75.78

7.2 Demand Side Management

The Demand Side Management is proposed in areas where the stage of

ground water development is relatively high and adopting micrigation

techniques for water intensive crops or change in cropping pattern or both are

required to save water.

The micrairrigation techniques are proposed to be adopted3®.77Sqg. Km

area inthe district. In Saoner Block 2.02 sg.km sugarcane area and in Katol Block
28.75 sg.km of Cotton area is proposed. This intervention would lead to saving of
about 9.88 MCM as givermable 7.3.Figure 7.2depicts the proposed demand side

interventions in the area.

No change in cropping patterns is proposed in any of the blocks.

Table 7.3: Demandideinterventions proposed.

Block | Crop Type Area proposed Volume of
for micro Water
irrigation. saved
(S9. Km) (MCM)

Saoner | Sugarcane 2.02 1.14

Katol Cotton 28.75 8.74

Total 30.77 9.88

CGWB, CRlagpur
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DEMAND SIDE INTERVENTION
NAGPUR DISTRICT, MAHARASHTRA
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Figure 7.2: Proposed Demand side intervention, Nagpur district

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 all blocks as given inmtide 7.4

Table 7.4: Expected Imefits afterimplementation of management options

Block Current | Current | Current | Water Water | Ground Ground | Expected
Net Total Stage Recharge| saving | water water stage of
Ground | ground | of GW | d by by resources Draft Develop
water water Develo | Supply deman | after supply | after ment.
availabi | draft pment | side d side | side demand | %
lity (MCM) | % inter- interve | managemen | side [(8/7) *
(MCM) vention | ntions. |t manage | 100]
(MCM) (MCM) | (MCM) ment
(2+5) (MCM)
(3-6)
1 2 3 4 5 6 7 8 9
Umred 86.11 33.17 38.52 0.56 86.67 33.17 38.27
Hingna 74.65 34.21 45.83 8.85 83.5 34.21 40.97
Bhiwapur | 39.07 21.13 54.08 3.1 42.17 21.13 50.1

CGWB, CRlagpur
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Kuhi 6481 |3871 |59.72 |13.15 77.96 3871 | 49.65
Nagpur | 57.23 | 27.04 |4725 |3 60.23 27.04 | 44.89
Mauda | 1058 |27.13 | 2564 |4.43 110.23 2713 | 24.61
Saoner | 46.72 | 3567 |7634 |5.65 114 | 5237 36.81 | 6593
Ramtek | 58.74 |21.89 |37.28 |1.05 59.79 21.89 | 36.61
Kamtee | 61.5 2824 |4592 |331 64.81 28.24 | 4357
zf"mEShW 60.06 |40.35 |67.18 |7.84 67.9 4035 | 59.43
Katol 8228 | 6502 |79.02 |1311 |874 |9539 7376 | 59
Narkhed |88.63 | 60.2 67.92 |5 93.63 60.2 64.3
Parseoni | 70.44 | 26.86 | 38.14 |6.72 77.16 26.86 | 34.82
Total 896.03 |459.62 |513 |7578 |9.88 |971.81 469.74 | 46.28

7.4 Development Plan

The ground water development plan pgoposed in the view of developing
the additional ground water resources available after supply side interventions to
bring the stage of ground water development up 76 %. about 230.53MCM of
ground water generated can bring72.99 sq km additional area under assured
ground water irrigation with average crop water requirement of 0.65 m by
constructing 13832 Dug wells and2305 Borewells. The area feasible for ground
development is shown iRigure7.3while block wise details are giveén Table 7.5

Table 7.5: Block wise additional area under assured GW Irrigation.

Block Balance GWR |Proposed No. Proposed |Additional Area

available for GW |of DW @1.5 |No. of BW |(sq.km.)

Development ham for 90% |@1.5ham |proposed to be

after STAGE OF |of GWR for 10% of |brought under

GWD is brought |Available) GWR assured GW

to 70% Available) [(sg. Km)

(MCM)
Umred 27.51 1650 275 43.19
Hingna 24.24) 1454 242 50.9
Bhiwapur 8.39 503 84 17.68
Kuhi 15.86 952 159 44.64
Nagpur 15.12 907 151 27.88
Mauda 50.03 3002 500 83.78
Saoner 2.13 128 21 13.73
Ramtek 19.96 1198 200 32.32
Kamtee 17.13 1028 171 31.44
Kalmeshwar 7.18 431 72 23.1
Katol 10.49 630 105 36.31
Narkhed 5.34 320 53 15.9
Parseoni 27.15 1629 271 52.11
Total 230.53 13832 2305 472.99

CGWB, CRlagpur
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ADDITIONAL AREA PROPOSED TO BE BROUGHT UNDER ASSURED
GROUND WATER IRRIGATION
NAGPUR DISTRICT, MAHARASHTRA
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Figure7.3: Additional area Proposed to be bought under Assured GW irrigation
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Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

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 preparedrious
themes. All the available data was brought on GIS platform and an integrated approach was
adopted for preparation of block wise aquifer maps and aquifer management plans of
Nagpurdistrict.

Nagpurdistrict covering an area @302 Sq.km out of this1811.59sq km (8.48%)
is hilly area.Geologically, the area is occupied Bycheans, Gondwana, Lameta, Deccan
Trap Basalt,and local river Alluvium. The Stage of ground water development varies from
25.64% (Mauda) to 79.02% Kato). The overall stage of ground water development for the
district is51.30% (SAFE Category). The area hasessed declining water level whichthe
major issuein the district. Declining water level trend has been observe®381 sgkm
during premonsoon while it i¥228.7sq km during post monsoon.

The management plan has been proposed to manage the ground water resources
and to arrest furtherdecline in water levels. The management plan comprises two
components namely supplside management and demand side management.

As a part oSupply Side Management total354 Percolation tanks antbD10Check
dams are proposed, which will augment groumdter resources to the tune af5.78 MCM
(58.72MCM by Percolatiotanksand25.17MCM by Check dams).

As a part ofDemand Side Managementthe micrairrigation techniques are
proposed to be adopted i80.77 Sq. Km area in entirdistrict by saving a totaof 9.88
MCM.

Theground water development plarhas been proposed in view of the developing
additional ground water resources available after supply side interventions to bring the
stage ofground water development up t@0%.About230.53MCM volume of ground water
generated can bringt72.99sq km additional area under assured ground water irrigation
with average crop water requirement of 0.65 m by constructhl3$32Dug wells an®305
Borewells.

These interventions also need to be suppartey regulation for deeper aquifer and
hence it is recommended to regulate/ban deeper tubewells/borewells of more than 60 m
depth in these blocks, so that the deeper ground water resources are protected for future
generationand serve as ground water san@ry in times of distress/drought. IEC activities
and capacity building activities needs to be aggressively propagated to establish the
institutional framework for participatory ground water management.
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Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

9. BLOCK WISE AQUIFER MAPS AND GROUND WATER
MANAGEMENT PLAN

UMRED BLOCK

HINGNA BLOCK

BHIWAPUR BLOCK

KUHI BLOCK

NAGPUR BLOCK

KATOL BLOCK

NARKHED BLOCK

KALMESHWAR

9. KAMTEE

10. MAUDA

11. PARSEONI

12. RAMTEK

©ONOORWNE
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Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

9.1 UMRED BLOCK, NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES

1.1 Introduction

Block Name Umred
Geographical Area (Sg. Km.) 989.45

Hilly Area (Sg. Km) 164.53
Population (2011) 53971
Climate

1.2 Rainfall Analysis

Normal Rainfall 1179.7 mm
Annual Rainfall (2019) 1209 mm
Decadal Average Annual Rainfall (2aB) 1016.94 mm

Long TernRainfall
Analysis (2000
2019)

Rising trend 8.7 mm/year.

Probability of Normal/Excess Rain{di0% / 20%.

Probability of Drought (Moderate/Severe/Acute30% Moderate /
Severenil & Acutec10.

Rainfall Trend Analysis (200@2019)
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1.3. Geomorphology, Soil & Geology

Geomorphic Unit

Plateau, weathered (shallow) slightly o moderately dissected

Geology

Deccan Traps (Basalt) Age: Late Cretaceous to Eocene
Gneissic compleXArchean

Soil

Shallow to very deep BCS consisting mostly of clay and loam

1.4. Hydrology & Drainage

Drainage Godavari river basin.
Major and Medium projects 1
Hydrology Minor Irrigation Projects (Local) | 28

Minor Irrigation Projects (ZP Levq 13

PT2,KT118, UGE367

1.5. Land Use, Ag

riculture, Irrigation & Cropping Pattern

Forest Area

298.73 Sq. Km.

Cultivable Area

555.45 Sq. Km.
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Net Sown Area 462.31 Sqg. Km.

Double Cropped Area | 138.37 Sqg. km

Area Surface 69.05 Sqg. Km.

under Water

Irrigation | Ground 66.05 Sq. Km.

Water

Principal Crops Crop Type Area (Sq. Km.Reference year 20145)
Cotton 146.13
Cereals 76.04
Pulses 78.86
Oil Seeds 226.92

Horticultural Crops Citreous fruit 1.82
Sugarcane 1.06
Vegitable 13.92

1.6.Water Level Behaviour

1.6.1 Aquiferl (Shallow Aquifer)

PreMonsoon (May2019)

DTWL 05 to 10 mbgl is observed in entirg
block except in few isolated small patche
of the block where water level in the rang
of 2 to 5 mbgl is observed. Water level in
the range of 10 to 20 mbgl is observed in
north and south west regions in small
patches.

PostMonsoon (NovembeR019)

DTWL less than 2 mbgl is observed in
isolated patches in north, central and
eastern part of the block. Water level in
the range of 2 to 5 mbgs observed in the
entire block except in some patches in
North-western, southwestern and in one
isolated patch in nortkeastern part of the
block where water level ranges between
to 10 mbgl.

PRE-MONSOON DEPTH TO WATER LEVEL (MAY 2019)
UMRED BLOCK, NAGPUR DISTRICT

POST-MONSOON DEPTH TO WATER LEVEL (NOV 2019)
UMRED BLOCK, NAGPUR DISTRICT

1.6.2 Water LeveBehaviourc Aquifer-1l (Deeper Aquifer)
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PreMonsoon (May2019) DTWL Q0
mbgl is observed in major part of the blog
DTWL 510 mbgl is observed in eastern ai
south-western parts of the block.

PostMonsoon (NovembeR019) DTWL-8
mbgl is observed in major part of the
block.North-western part shows the wate
level 510 mbgl engulfing one patch of
DTWL 120 mbgl is observed.

AQUIFER- I, PRE MONSOON DEPTH TO WATER LEVEL
(MAY2010)
UMRED BLOCK, NAGPUR DISTRICT
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ACUIFER. |, POST-MONSOON DEPTH TO WATER LEVEL
(NOV 2019)
UMRED BLOCK, NAGFUR DISTRICT

-

LEGEND

A Aa e AAALT Benr
! A

O T

O e B

. Mestabg Wl 3 Tade D
ww

1.7. Hydrograph

Hydrograph
Makardhokda State : Maharashtra District : Nagpyr Tahsii : UMRED Biock : UMRED Village : Makardhokda

Site Name :

m wn - (5]

Water Level (mbal)

-

0

Rainfall (mm)

|V = = PreMonvrLyviTrend

[V = = PostMonVrLviTrend [V = = AllMrLviTrend

PreMonsoon Water Level Tread:

Post Monsoon Water Leve! Trend:
AN Water teve! Trend: ¥ = -0.000778X +3.391203

¥ = -0.006605X + 5.256052
1 Y =-0.003297X +2.786745

Hydrograph shows Pamonsoon falling
water level trend @0.007 m/year

water leveltrend @ 0.003 m/year

Hydrograph shows Pognhonsoon falling

1.8. Water Level Trend (2062019)

1.8.1 PreMonsoon trend
Falling 0.2 (Bela) to 1.8 (Shivani) m/year

1.8.2 PostMonsoon trend

Rising 0.3 (Umred) to 0.5 (Pipaldol)
m/year; Falling 0.02 (Pachgaon) to 3.9
(Makardhokla) m/year
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Major part of the block shows falling wate
level trend up >0.6 m/yeafalling trend

less than 0.6 m/year has been observed
North and south western part of the block
in patches

Major part of the block shows falling tren
>0.6 m/year Rsing trend 0f0.2 to 0.6
m/year has been observed in south
eastern part of the block, Falling trend le
than 0.6 m/year has been observed in
north and south part of the block in a
patch.

PRE-MONSOON GROUND WATER LEVEL TREND
(MAY 2010 . MAY 2018)
UMIED BLOCK, NAGPLUIR DESTIICT, MAMARASHTRA
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POST MONSOO0N GROUND WA TFR LEVEL TREND
NOV 2010 - NOV 201W
UMRED BLOCH. RAGPUR DS TRICT MANARAEM TRA
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2. Ground Water Issues

Declining Water Level trend is observed in 3G2km. area of the block.
Frequent droughts (30% Moderate droughts) which is ultimately responsible for les
ground water recharge and neawailability of surface & ground water for irrigation.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers

Aquiferl

1. Basalt (Phreatic / Shallow aquifer)
2. Granite Gneiss (Phreatic / Shallow
aquifer)

Aquiferll ¢

1.Basalt (Sergonfined / confined /
Deeper aquifer);

2. Granite Gneiss (Sewonfined /
confined / Deeper aquifer)

3.2.Lithological Disposition
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3.3. Cross Sections

Cross-Section E-E’

0

10.000

20.000

Stratigraphy Index

3.4. Aquifer Characteristics

Major Aquifers Basalt (Deccan Traps)| Gondwang Granite Gneis
Sandstone
Type of Aquifer Basaltg Basaltg Sandstone Granite Gneis
(Phreatic/Semi Aquiferl | Aquiferll | Aquiferll | Aquiferll
confined/Confined) (Phreatic / | (Semt (Semi (Semi
Shallow | confined/ | confined / | confined /
aquifer) confined/ |confined/ |confined/
Deeper Deeper Deeper
aquifer) aquifer) | aquifer)
Static Water Level (m bgl) 0.59.6 4.45.7 16-38.15 | Upto 3.6
Depth of Occurrence (mbgl) 2-8 71.699.1 | 144124 |40-74.45
weathered/fractured rocks 1-6 3-3.1 2-8 2.511
thickness (m)
Yield 10¢ 100 |10-100 -- -
m3/day lpm
Specific yield/ Storativity (S) 0.019to | 0.000245 |0.015 -
0.028 0.0000145
Transmissivity (T) 30-40 25210 -- -

56



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

| m¥day

| m¥day | |

4. GROUND WATER QUALITY

4.1 Phreatic Aquifer (Aquifét Shallow
aquifer)

GROUND WATER QUALITY AQUIFER- |
UMRED BLOCK. NAGPUR DISTRICT

EC ranging from 750 to 2250 uS/cm has
been observed in major part of block
covering about 515.8 sq. karea of the
block whereas EC ranging from 250 to 7
puS/cm observed in central, southeast an(
south-west parts of the block in patches
(339.1 sg.km) EC ranging greater than 2]
pS/cm has beenbserved in eastern part i
an isolated patch.

4.2 Semconfined/Confined Aquifer
(Aquifer 1l/Deeper aquifex

AQUIFER. &, GROUNMD WATER QUALITY (MAY 20
UMRED BLOCK. NAGPUR DISTRUCT
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EC ranging from 750 to 2250 uS/cm has
been observed in major parts of the bloc
covering about 490.8 sq. km area of the
block engulfing EC ranging from 250 to 7
HS/cm observed in soutbastern part of
the block in patch (363.7 sg.km). Groung
water is suitable for all purpose.

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Phreatic Aquifer

Ground Water Recharge Worthy Area (Sg. Km.) 93
Total Annual Ground Water Recharge (MCM) 90.79
NaturalDischarge (MCM) 4.68
Annual Extractable Ground Water RechafigeCM) 86.11
Current Annual Ground Water Extractifor irrigation (MCM) 22.52
Current Annual Ground Water Extractifor domestic water supply 10.64
(MCM)

Current Annual Ground Water Extractitor All use{MCM) 33.17
Annual GW Allocation for for Domestic Use as on ZDREM) 10.65
Net Ground Water Aailability for future us¢MCM) 52.01
Stage of Ground Water Development (%) 38.52
Category SAFE
5.2 Aquiferll (Semiconfined/Confined Deeper Aquifer)

Total Area| Mean aquifer| SY S Piezometric Head Total
(Sg. Km.) | thickness (m) (m above confining | Resource
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layer) (MCM)

824.92 3.19 0.015 | 0.00035 | 76.1 3.94
6.0. GROUND WATER MANAGEMENT
6.1.Supply Side Management
SUPPLY (MCM)
Available Resource (MCM) 86.11
Gross Annual Draft (MCM) 33.17
Agricultural DemandGW 22.52
Agricultural Demand¢SW 44.88
Domestic Demand GW 10.64
Domestic Demand SW 2.66
Total Demand 80.71
Area ofBlock (Sg. Km.) 990.40
Area suitable for Artificial recharge (Sqg. Km) 93
Type of Aquifer
Area feasit# for Artificial Recharge (WLmBgl) (Sq. Km.) 93
Volume of Unsaturated Zone (MCM) 37.65
Average Specific Yield 0.015
Volume of Sub Surfac&orage Space available for Artificial Recharge

0.56
(MCM)
Surplus water Available (MCM) 0.75

Proposed Structures Percolation Tank (Av. Gro

Check Dam (Av. Gross

Capacityl00 TCM*2 Capacityl0 TCM * 3
fillings = 200 TCM) fillings = 30 TCM)
Number ofStructures
3 8
Volume of Water expected to bq 0.4 0.17

conserved / recharged @ 75%

efficiency (MCM)

RTRWH StructuresUrban Areas

Households to be covered (25% with 58anea) 12277
Total RWH potential (MCM) 0.6064838
Rainwater harvestedrecharged @ 80% runoff exfficient 1.1718
However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigation techniques \ Nil

Proposed Cropping Pattern change

Irrigated area under Water Intensiv@rop(ha)

Not proposed

Water Saving by Change in Cropping Pattern

Nil

6.3. Expected Benefits

Net Ground Water Availability (MCM) 86.11
Additional GW resources available after Supply side interventions

0.56
(MCM)
Ground Water Availability after Supply side intervention (MCM) 86.68
Existing Ground Water Draft for All Uses (MCM) 33.17
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GW draft after Demand Side Interventions (MCM) 33.17

Present stage of Ground Water Development (%) 38.52

Expected Stage of Ground Water Development after interventions ({ 38.26

Other Interventions Proposed, if any

Alternate Water Sources Available | Nil

6.4. Development Plan

Volume of wateravailable for GWRfter stage of GWD brought to 20
(MCM) 27.51

Proposed Number of DW (@ 1.5 ham for 90% of GWR Available) | 1650

Proposed Number of BW (@ 1.5 ham for 10% of GWR Available) | 275

Additional Area (sq.km.) proposed to be brought undssured GW 43.19
irrigationwith av. CWR of 0.65 m AFTERc&lage of GWD is achieve

Regulatory Measures 60m borewells/tube wells

ARTIFICIAL RECHARGE STRUCTURE
UMRED BLOCK, NAGPUR DISTRICT, MAMARASHTRA
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ADDITIONAL AREA PROPOSED TO BE BROVOMT
UNDER ASSURED GW BSUGATION
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9.2 HINGNA BLOCK, NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES

1.1 Introduction

Block Name Hingna
Geographical Area (Sg. Km.) 802.45
Hilly Area (Sg. Km) 168.31
Population (2011) 121151
Climate Monsoon
Tropical
1.2 Rainfall Analysis
Normal Rainfall 1171.5mm
Annual Rainfall (2019) 1010.6 mm
Decadal Average Annual Rainfall (2@01.9) 885.32 mm

Long Term Rainfal
Analysis (2000
2019)

Insignificantly falling trendl0.58 mm/year.
Probability of Rainfall: 35% Normal rainfall and 5% Excess rain
Probability of Drought 55% Moderate AND 5% SEVER Drough

2000 1870.7
1800
1600
1400
1200
1000

1188.6

Rainfall Trend Analysis (2002019)

y =-10.576x + 1003.3

1235.7

920.920.4 942.2
— 214023078
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40
20

0

479. 2
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1.3.Geomorphology, Soil & Geology

Geomorphic Unit

Plateau (Slightly to Highly d Dissected) with weathered thick,
ranging from O to 5 m.

Geology

Deccan Traps (Basalt) Age: Upper Cretaceous to Lower Eoc

Soil

Fine lamy to clayey soil.

1.4. Hydrology & Drainage

Drainage Godavari river basin.
Major projects 0
Medium projects 1
Hydrology

Minor Irrigation Projects (Local 11
Minor Irrigation Projects (ZP | 7
Level)

PT8, KT148, UGRBL55

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern
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Forest Area 105.23 Sg. Km.

Cultivable Area 471.30 Sg. Km.

Net Sown Area 321.65 Sq. Km.

Double Cropped Are{ 34.99Sqg. Km.

Area Surface | 7.34 sq. km.

under Water

Irrigation | Ground | 3123ha

Water

Principal Crops Crop Type Area (Sq. Km(RReference year 201¥5)
Cotton 188.12
Cereals 28.91
Pulses 0
Oil Seeds 89.04

Horticultural Crops | Sugarcane 0.37
Citreous fruit 5.25
Vegetables 8.58

1.6. Water Level Behaviour

1.6.1 Aquiferl (Shallow Aquifer)

PreMonsoon (May2019)

DTWL 5 to 10 mbgl is observed in major
parts of the block while water level in the
range of 2 to 5 mbgl is observed in
northern, northwestern parts. Deeper
DTWL 10 to 20 mbgl is observed as in a
long horizontal patch in southern part anc
north western part.

PostMonsoon (Novembe2019)

DTWL 2 to 5 mbgl is observed in entire
block except western and small area in
north-west and northpart of the block
where DTWL ranging 5 to 10. DTWL less
than 2 mbgl are observed as patches in
north-east and soutkeastwest parts of
the block.

PRE-MONSOON DEFTH TO WATER LEVEL (MAY 2019)
HINGNA BLOCK, NAGPUR DISTRICT

Pearcipal hipsher Banatt
e o Agusters T

Avss TIR 0 3G e

Crosmge e
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™

POST-MONSOON DEPTH TO WATER LEVEL (NOV 2019)
HINGNA BLOCK. NAGPUR DISTRICT
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1.6.2 Water LeveBehavioux, Aquifer-1l (Deeper Aquifer)

PreMonsoon (May2019)
DTWL >20 mbgl is observed in major pat
engulfing small patch of-50 and 1620
mbgl. Northeastern area has DTWHb 2
mbgl.

PostMonsoon (Novembe2019)

DTWL % mbgl is observed in major part
of block. DTWL-Q mbgl is observed in
north-eastern part as well as in an isolate
patch in south west part of the block.
Deeper DTWL 120 is observed in centra
north-western part in small patch of the
block.

AQUIFER- I, PRE MONSOON DEPTH TO WATER LEVEL

ot 1 Wem: Lawal 10 10 by )

AQUIFER. Il, POST-MONSOON DEPTH TO WATER LEVEL
(NOV 2019)
HINGNA BLOCK, NAGPUR DISTRICT
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Hydrographs

Hydrograph
Site Name : Kanholl bava State ' Maharashtra Diatriot - Nagpar Tahall | HINGNA Block | HINGNA Village @ Kanholl bava

1
2
3
§ 5 - £
6
ﬁ 7 E
o
g
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11 | . i s Ty
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R§FRFERFTTE 5§83 % asgésgrzs
Tirme
e LA [V = = PraMorv i ATrond [V = = PostMoriMrviTrend v = = AMriviTrend |

P lonsoon Water Level Tead | Y w <0 016833X + § 001666
Post Monsoon Water Leve! Trord ! Y » 0,01 1037X + 9.049870
AN Water Leve! Trwad! Y = -0, 000280X + 5.2702080

Hydrograph shows Pamonsoon falling
water leveltrend @ 0.02 m/year.

Hydrograph shows Poghonsoon rising
water level trend @ 0.01 m/year

1.8. Water Level Trend (2012019)
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1.8.1 PreMonsoon trend
Falling 0.002 (Amgaon) to 3.9
(Makardhokda) m/year.

1.8.2 PostMonsoon trend

Rising @0.12 m/yedHingna Raipur);
Falling 0.006 (Amgaon) to 1.3 (Gumgaor
m/year.

PRE-MONSOON GROUND WATER LEVEL TREND
(MAY 2010 - MAY 2019)
HINGNA BLOCK, NAGPUR DISTRICT, MAHARASHTRA
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Block shows falling water level trend up t
0.6 m/year trend upto 0.2 mbgl in southe
part of the block and 0:R.6 in long
patches in the southwvestern, central and
south-east part ofthe block. Falling trend
>0.6 m/year has been observed in Centrg
and norh-west and north east part of the
block.

POST-MONSOON GROUND WATER LEVEL TREND
(NOV 2010 - NOV 2019)
HINGNA BLOCK, NAGPUR DISTRICT, MAHARASHTRA
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Major part of the block shows falling watsg
level trend up to 0.6 m/year. In the
southern part one patch of falling water
level trend > 0.6 m/year is observed.
Northern and northwest part of the block
shows rising trend 0.2 to 0.6 m/year. A
small isolaté patch of rising trend is foun
in the north-eastern part of the block.

2. Ground Water Issues

i.  Block shows declining water level trend up to 0.6 m/year.
ii.  Frequent droughts (55% Moderate) which is ultimately responsible for less
ground waterrecharge and nosvailability of surface & ground water for

irrigation.
iil.

Less ground water potential basaltic aquifer.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers

BasaltcAquiferl (Phreatic / Shallow
aquifer)

BasaltcAquiferIl (Semiconfined /
confined/ Deeper aquifer)

3.2. Lithological Disposition
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3.3. Cross Sections

Cross-Section C-C’

Stratigraphy Index

C C

Khairi pannase Sukali Gharapure o

0 10.000
3.4. Aquifer Characteristics
Major Aquifers Basalt (Deccan Traps)
Type of Aquifer BasaltcAquifer| BasaltcAquifer-Il (Semi
(Phreatic/Semi (Phreatic / Shallow | confined / confined Deeper
confined/Confined) aquifer) aquifer)
Static Water Level (m bgl) 0.65.8 3-27.65
Depth of Occurrence (mbgl) 2-8 44.2-86.3
weathered/fractured rocks 1.2-7 2.1-6
thickness (m)
Yield 10¢ 100 n¥/day 10-100 Ipm
Specific yield/ Storativity (S) 0.02 0.00001450.00005
Transmissivity (T) 20-70 n?/day 30¢ 150 n¥/day

4. GROUND WATER QUALITY

4.1 Phreatic Aquifer (Aquifel/ Shallow 4.2 Semiconfined/Confined Aquifer

aquifer) (Aquifer 1l/ Deeper aquife}
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GROUND WATER QUALITY AQUIFER- |
HINGNA BLOCK, NAGPUR DISTRICT
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EC ranging from 750 to 2250 uS/cm has
been observed in major part of block &
ground water is suitable for all purpose.
Ground water with EC ranges from 250 t¢
750 puS/cm is observed in an isolated pat
in south western part while EC<750 is
observed in 176 sq.km area in southern,
southwestern part of the block.

AQUIFER- I, GROUND WATER QUALITY (MAY 2019)
HINGNA BLOCK, NAGPUR DISTRICT
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EC ranging from 750 to 2250 uS/cm has
been observed in major part of block &
ground water is suitable for all purpose.
WhereasEC ranging from 2250 to 3000 H
been observed in southern, southestern
and north western part of the block. Few
villages are affected by Nitrate
contamination.

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Phreatic Aquifer (Basalt)

GroundWater Recharge Worthy Area (Sq. Km.) 634.14
Total Annual Ground Water Recharge (MCM) 78.57
Natural Discharge (MCM) 3.93
Annual Extractable Ground Water Recharge (MCM) 74.646
Current Annual Ground Water Extractifor irrigation (MCM) 25.63

Current Annual Ground Water Extraction for domestic water supg 8.58
(MCM)

Current Annual Ground Water Extraction for All udd&€M) 34.2098
Annual GW Allocation for for Domestic Use as on 2025 (MCM) | 9.11
Net Ground Water Availability for future u$gICM) 40.10
Stage of Ground Water Development (%) 45.83
Category Safe

5.2 Aquiferll (Semiconfined/Confined Deeper Basaltic Aquifer)

66



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

Total Area| Mean aquifer| SY S Piezometric Head | TotalResource

(Sg. Km.) | thickness (m) (m above confining (MCM)
layer)

634.14 3.16 0.015 | 0.00035 | 53.64 0.7

6.0. GROUND WATER RESOURCE ENHANCEMENT

6.1. Supply Side Management

SUPPLY (MCM)

Available Resource (MCM) 74.646

Gross Annual Draft (MCM) 34.2098

Agricultural DemandGW 25.63

Agricultural DemandSW 4.77

Domestic Demand GW 8.58

Domestic Demand SW 2.15

Total Demand 41.13

Area of Block (Sqg. Km.) 786.3

Area suitable for Artificial recharge (Sq. Km) 634.14

Type of Aquifer

Area feasible for Artificial Recharge (W8mbgl) (Sq. Km.) 526.73

Volume of Unsaturated Zone (MCM) 1594.42

Average Specific Yield 0.02

Volume of Sub Surface Storage Space available for Artificial Rec
(MCM)

31.89

Surplus water Available (MCM) 1180

Proposed Structures Percolation Tank (Av. Gro| Check Dam (Av. Gross
Capacityl00 TCM*2 Capacityl0 TCM * 3
fillings = 200 TCM) fillings = 30 TCM)

Number of Structures 41 118

Volume of Water expected tg 6.19 2.65

be conserved / recharged @

75% efficiency (MCM)

RTRWHStructuresc Urban Areas

Households to be covered (25% with 58area) 30325

Total RWH potential (MCM) 1.29791

Rainwater harvested / recharged @ 80% runofeticient

However, it is economically not viable & hence, not recommended.

6.2.Demand Side Management

Micro irrigation techniques

Sugarcane crop area, proposed to be covered under Drip (sg.km

Nil

Volume of Water expected to be saved (MCM). Surface Flooding
0.36 m. Drip Re@.0.24, WUEOQ0.12 m

Proposed Croppin@attern change

Irrigated area under Water Intensive Crop(ha)

Not proposed

Water Saving by Change in Cropping Pattern

Nil

6.3. Expected Benefits

Net Ground Water Availability (MCM) |

74.646
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Additional GW resources available after Supply side interventiong 8 . 8 5
(MCM)

Ground Water Availability after Supply side intervention (MCM) |8 3. 50

Existing Ground Water Draft for All Uses (MCM) 34.21
GW draft after Demand Side Interventions (MCM) 34.2
Present stage of Ground Water Development (%) 45.83

Expected Stage of Ground Water Development after intervention
(%) 40.97

Alternate Water Sources Available Nil

6.4. Development Plan

Volume of water available for GWD after stage of Ghiiught to 24.24
70% (MCM) '

Proposed Number of DW (@ 1.5 ham for 90% of GWR Available) 1 4 5 4

Proposed Number of BW (@ 1.5 ham for 10% of GWR Available) 2 4 2

Additional Area (sg.km.) proposed to be brought under assured G 50.90
irrigation with av. CWR of 0.65 m after 70% stage of gwd is achie

Regulatory Measures \ 60 m borewells/tube wells

ARTIFICIAL RECHARGE STRUCTURE
HINGNA BLOCK, NAGPUR DISTRICT, MAMARASHTRA
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ADDITIONAL AREA PROPOSED TO BE BROUGHT
UNDER ASSURED GW IRRIGATION
HINGNA BLOCK, NAGPUR DISTRICT
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9.3 BHIWAPUR BLOCK, NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES
1.1 Introduction

Block Name Bhiwapur
Geographical Area (Sg. Km.) 701.97

Hilly Area (Sg. Km) 11165

Population (2011)

Climate Monsoon Tropical
1.2 Rainfall Analysis

Normal Rainfall 1309.5 mm
Annual Rainfall2019 1602.3 mm
Decadal Average Annual Rainfa102019 1226.85mm

Long Term Rainfal| Rising trend 32 mm/year.

Analysis (2000 to | Probability of Rainfall: 50% Normal Rainfall; 10 % Excess Rain
2019) Probability of Drought: 30 % Moderate Drought; 10% Acute
Drought

Rainfall Trend Analysis (2000 to 2019)

Rainfall Trend Analysis (206@019)
y = 32.409x + 724.07
1602.3

2000
1690.1 1788.2

1500 14311231.2
1000
500 .
7.4
o N
'900 m@x mQ& @& m@& m@% m@b »Q@ m@% m@% @Q ¢°0 ”9@ ’19'\:5 “9& ”@é ’19\3) '90 '9@ '9@
1.3. Geomorphology, Soil & Geology
Geomorphic Unit | Pediplain to moderately dissected plateau.
Geology Deccan Traps (Basalt) Age: Upper Cretaceous to Lower Eocene; TE&rvge:
carboniferous; Granite Gneiss Age : Archeans
Soil Fine to carse loamy soil.
1.4. Hydrology & Drainage
Drainage Wainganga river and its tributaries.
Major and Medium project Nil
Hydrology Minor Irrigation ProjectgLocal) 30

Minor Irrigation Project¢ZP Level) 8
PT6,KF129 UGBR132
1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Forest Area 105.72 Sqg. Km.
Cultivable Area 471.25Sq. Km.
Net Sown Area 371.44 Sq. Km.
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Double Cropped Area 139.69 sqgKm.
Areaunder | Surface 18.91Sq. Km.
Irrigation | Water
Ground 64.57 Sq. Km.
Water
Principal Crops Crop Type | Area (Sq. Km.JReference year 201¥5)
Cotton 125.08
Cereals 85.30
Pulses 0.5
Oil Seeds 176.48
Sugarcane | 1.22
Citreous fruit | 1.35
Others 12.21

1.6.Water Level Behaviour

1.6.1 Aquiferl (Shallow Aquifer)

PreMonsoon (May2019)

DTWL 5 to 10 mbgl is observed in entire
block engulfing DTWL patches of 10 to 2
mbgl. Shallow DTWL2mbgl is observed
as isolated patch irasternwestern part of
the block.

PostMonsoon (Novembei2019)
Water level in the range of 5 to 10mbgl is
observed in southern part and in patch ir]
north-estern part of the block. DTWL 2 tg
mbgl is observed in major part of the
block. Water level in theange of 10 to 20
mbgl is observed only as small isolated
patch in southkeast part of the block.

PRE-MONSOON DEPTH TO WATER LEVEL (MAY 20tH
BHINAPUR BLOCK, NAGPUR DISTRCT

Fwmise Auaw M Tess

LR

“wie

POSTMONSOON DEPTH TO WATER LEVEL (NOV 2019)

1.6.2 Water LeveBehaviour- Aquifer-1l (Deeper Aquifer)

PreMonsoon (May2019)

DTWL 10 mbgl is observed in south
south west part of the block. DTWELD
mbgl is observed in the central and north
eastern parts of the block. DTWi52nbg|
is observed in the northern part in small

PostMonsoon (Novembe2019)

DTWL & mbgl isobserved in major part
except small patch of DTWL- 2 mbgl in
north east parts of the block.
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1.7. Hydrographs

Hydrograph

Site Name ' Nawegaon (Deshmukh) State : Maharashtva District | Nagpuy

Tahall : BHIWARPUR Block ' BHIWARUR Viliage ' Nawegron (Deshmukh)

a3

Victer Level (mbg)
SO0 m~NGN S N =

o
Ranid (mm)

IV —— ALyl

IV o= PraponMiLyITrand 1V e = PostMonyMrLyiTrend (v = = AL yvITrend |

FreManmoon Water tave! Tread: ¥ = -0 010707X 4 B G16021
Post Monsvon Water Leve! Tuad: Y & -0.004057X + 4.042518
AN Water Level! Trend = Y = -0 0028R7X + 5 R76179

Hydrograph shows Pramonsoon falling
water level trend @ 0.02 m/year

Hydrograph shows Poghonsoon falling
water level trend @D.004 m/year

1.8. Water Level Trend (2062019)

PreMonsoon trend
Falling 0.5 m/year (Bhiwapur)

PostMonsoon trend
Falling 0.7 (Bhiwapur) to 2.9 (Navegaon
m/year

Major area shows falling water level treng
> 0.6 m/year

Major part of the blockshows falling
trend > 0.6 mjear, falling trend < 0.6
m/year has been observed in south
western part of the block.
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PRE-MONSOON GROUND WATER LEVEL TREND
(MAY 2010 - MAY 2019)
BHIWAPUR BLOCK, NAGPUR DISTRICT
MAHARASHTRA
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2. Ground Water Issues

i.  Block shows declining water level trend > 0.6 m/year.
ii. Frequent droughts (30% Moderate) whichulimately responsible for less ground water
recharge and nosavailability of surface & ground water for irrigation.
iii. Less ground water potential basaltic aquifer.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers

Aquifer-l - 1. Basalt (Phreatic / Shallow aitpr)
2. Granite Gnais (Phreatic / Shallow aquifer)

Basalt Aquifell ¢ 1.Basalt Semi

confined / confined Deeper aquifer) 2.

TCG; 3. Granite Gneisefniconfined /
confined/ Deeper aquifer)

3.2. Lithological Disposition

BAR DIAGRAM
BHIWAPUR BLOCK, NAGPUR DISTRICT, MAMARASHTRA
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3.3. Cross Sections

Stratigraphy Index
Cross-Section F-F'

F F

Nand | Kargaon

Take

0 10.000 20.000 30.000
3.4. Aquifer Characteristics
Major Aquifers Basalt (Deccan Traps) TCG | Granite Gneiss
Type of Aquifer Basaltc Basaltc TCG | Granite Granite
(Phreatic/Semi Aquiferl Aquiferll | aquifer | Gneiss Gniess
confined/Confined) (Phreatic / (Semi Il Aquiferl | Aquiferll
Shallow confined / | (Semi | (Phreatic /| (Semi
aquifer) confined/ |confine| Shallow |confined /
Deeper d/ aquifer) confined/
aquifer) confine Deeper
d/ aquifer)
Deeper
aquifer
)
Static Water Level (m
bgl)
Depth of Occurrence | 5.2-10 Upto 38.1 | 34-140 | 6-14 40-74.45
(mbgl)
weathered/fractured 0.315 Upto 3.1 |4-6 0.2-2 2-11
rocks thickness (m)
Yield 10¢ 100 10-100 16.06 | 10-33 18-33
m3/day lpm 17.90 |m3/day |ma3/day
m3/da
y
Specificyield/ 0.02 0.000245 | 9.32 130.00to | 198.35t0
Storativity (S) 0.0000145 279.13 336.5
Transmissivity (T) 0.41-80 5-30 9.8x | - 2.37 x 16
m?/day m2/day |10-3to to 8 x 16P
1.14 x
104

4. GROUND WATER QUALITY

4.1 Phreatic AquifefAquifer-I/

Shallow aquifej

4.2 Semiconfined/Confined Aquifer (Aquifer

[I/ Deeper aquifey
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AGUIFERD. GROUND WATER QUALITY (MAY 2019

GROUNI T TY AQUIFER- |
D WATER QUAUTY AGUIFG BRWAPUR BLOCK. MAGPUS DISTRICT

BHWAFUR BLOCK. NAGPUR DISTRICT

¢/
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EC ranging from 750 to 2250 puS/cm | EC ranging from 750 to 2250 uS/cm has beet
has been observed in major part of | observed in entire part of block& ground water
block & ground water is suitable for g is suitable for all purpose except a small patc
purpose. Patches of EC ranging 250| of EC ranging from 25060uS/cm in the north
750 puS/cm are observed in north east part at the border~ew villages are also
centraleastern and western parts of | affected by Fluoride contamination.

the block Patches of EC rangin@250
puS/cm observed irsolated patches in
southern and northern part of the
block.

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Phreatic Aquifer (Basalt)

Ground Water Recharge Worthy Area (Sg. Km.) 55765
Total Annual Ground Water Recharge (MCM) 42.07
Natural Discharge (MCM) 3.01
Annual Extractable Ground Water RechafigeCM) 39.07
Current Annual Ground Water Extractitor irrigation (MCM) 16.91
Current Annual Ground Water Extractiftor domestic water 4.21
supply(MCM)
Current Annual Ground Water ExtractiMCM) 21.13
Annual GW Allocation for for Domestic Use as on ZDEEM) 4.21
Net Ground Water Availability for futungse (MCM) 17.80
Stage of Ground Water Development (%) 54.08
Category Safe
5.2 Aquiferll (Semiconfined/Confined Deeper Basaltic Aquifer)
Total Area| Mean SY S Piezometric Total Resource (MCM)
(Sg. Km.) | aquifer Head

thickness (m above

(m) confining layer)
557.65 3.15 0.015 | 0.00008 | 61.16 0.14

6.0. GROUND WATER RESOURCE ENHANCEMENT

6.1. Supply Side Management

SUPPLY (MCM)

75



Aquifer Maps and Ground Watktanagement Plan,

Nagpur District, Maharash#820

Available Resource (MCM) 39.07
Gross Annual Draft (MCM) 21.1251
Agricultural DemandGW 16.92
Agricultural DemandSW 12.2915
Domestic Demandq GW 4.21
Domestic Demand SW 1.0525
Total Demand 34.47
Area of Block (Sg. Km.) 669.30
Type of Aquifer

Area feasit# for Artificial Recharge (WL mBgl)(Sq. Km.) 251.39
Volume of Unsaturated Zone (MCM) 206.7
Average Specific Yield 0.015
Volume of Sub Surface Storage Space available for Artificial | 3.10
Recharge (MCM)

Surplus water Available (MCM) 4.134

Proposed Structures Percolation Tank (Av.
Gross Capacit¥00

TCM*2 fillings = 200

Check Dam (Av. Gross Capacit
10 TCM * 3 fillings = 30 TCM)

TCM)
Number of Structures 14 41
Volume of Water 2.17 0.93

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

RTRWH StructuresUrban Areas

Households to be covered (25% with 58anea)

Nil

Total RWH potential (MCM)

Rainwater harvested / recharged @ 80% runofedicient

However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigation techniques

Sugarcane crop area, proposed to be covered under Drip (sq.

Nil

Volume of Water expected to be saved (MCM). Surface Flood
reg- 2.45 m. Drip Re@.1.88, WUE0.57 m

Proposed Cropping Pattern change

Irrigated areaunder Water Intensive Crop(ha)

Not proposed

Water Saving by Change in Cropping Pattern Nil
6.3. Expected Benefits
Net Ground Water Availability (MCM) 39.07
Additional GW resources available after Supply side interventi

3.10
(MCM)
Ground Water Availability after Supply side intervention (MCM 42.32
Existing Ground Water Draft for All Uses (MCM) 21.13
GW draft after Demand Side Interventions (MCM) 21.13
Present stage of Ground Water Development (%) 54.08%
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Expected Stage of Ground Water Development after intervent

(%) 50.10
Other Interventions Proposed, if any

Alternate Water Sources Available Nil
6.4. Development Plan

Volume of wateravailable for GWRfter stage of GWD brought 8.39
to 70% (MCM) '
Proposed Number of DW (@ 1.5 ham for 90% of GWR Availa] 503
Proposed Number of BW (@ 1.5 ham for 10% of GWR Availal 84
Additional Area (sq.km.) proposed to be brought under assure 17.68

GW irrigation with av. CWR of 0.65 m after 70% stage of GWLI
achieved

Regulatory Measures \ 60m borewells/tube wells

ARTIFICIAL RECHARGE STRUCTURE
BHIWAPUR BLOCK, NAGPUR DISTRICT, MANARASHTRA

ADDITIONAL AREA PROPOSED TO BE BROUGHT

UNDER ASSURED GW IRRIGATION an
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9.4 KUHI BLOCK,
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NAGPUR DISTRICT, MAHARASHTRA

1. SALIENFEATURES

1.1 Introduction

Block Name Kuhi
Geographical Area (Sg. Km.) 82519
Hilly Area (Sg. Km) 75.22
Population (2011) 123977

Climate

Monsoon Tropical

1.2 Rainfall Analysis

Normal Rainfall 1309.5mm
Annual Rainfall2019 1602.3mm
Decadal Average Annual Rainfa102019 1172.67mm

Long Term Rainfal
Analysis (2000
2019)

Significantly rising trend 33.931 mm/year.
Probability of Rainfall: 50% Normal Rainfall; 5 % Excess Rainfg
Probability of Drought: 30% Moderalerought; 5% Severe
Drought& 10% Acute drought

Rainfall Trend Analysis (2000 to 2019)
Rainfall Trend Analysis (200@2019)

2000

1500

1000

500

1807.9 y = 33.931x + 660.4

15431%43.8

1356

1.3. Geomorphology & Geology

Geomorphic Unit

Shallow Pedi plain aresith weathered thickness ranging from O t
2 m.

Geology

Granite Gneiss: Aga\Archeans

Soil

Fine loamy sail.

1.4. Hydrology & Drainage

Drainage Arunavati river, tributary of Painganga river, Godavari river basi
with sub-dendritic to dendritic drainage
Major project 1
Medium project 1
Hydrology Minor Irrigation ProjectgLocal) 6
Minor Irrigation Project$ZP Level] 2
PT16, KT159, UGRL10

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Forest Area

96.79 Sq. Km.
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Cultivable Area 587.50 Sqg. Km.
Net Sown Area 483.73 Sq. Km.
Double Cropped Area 93.34Sqg. Km.
Area under| Surface 0.40 sq km
Irrigation | Water
Ground 100 ha
Water
Area under Drip & Sprinkle
Irrigation
Principal Crops Crop Type | Area (Sq. Km(Reference year 20115)
Cotton 27.24
Cereals 177.06
Pulses 93.04
Oil Seeds 283.37
Sugarcane | 0.78
Citreous fruit| 0.94
Vegetables | 8.94

1.6. Water Level Behaviour

1.6.1 Aquiferl (Shallow Aquifer)

PreMonsoon (May2019)

DTWL 5 to 10 mbgl is observed in major
area engulfing DTWL 2 to 5 mbgl. DTWL
to 20 mbgl ibserved in nortkeastern
and western part in patches.

PostMonsoon (NovembeR019)
DTWL2to 5mbgl is observed ihalf of the
area engulfingmall patch oDTWL5to 10
mbgl. DTWIO to 2 mbgl is observed in
north-eastern andeastern part.

PRE-MONSOON DEPTH TO WATER LEVEL (MAY 2019)
KU BLOCK, NAGPUR DESTRICT

AQUIFER- I, POST-MONSOON DEPTH TO WATER LEVEL (NOV 2019}
KUMIBLOCK, NAGPUR IS TRICT

1.6.2 Water LevdBehaviour Aquifer-ll (Deeper Aquifer)

PreMonsoon (May2019)

DTWL 5 mbgl is observed in major part|
DTWL € mbgl is observed in eastern an
DTWL ELO western part of the block
engulfing deeper DTWL i.e., 10 to 20 mk

PostMonsoon(November2019)

DTWL 5 mbgl is observed in major part ¢
the block. DTWL-Q mbgl is observed in
eastern part of the block whereas small
patch of DTWL-80 mbgl is observed in
western parts of the block.
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AQUFER-L. PRE-MONSOON DEFTH TO WATER LEVEL (MAY 2019
KU BLOCK, NAGPUR DISTRICT

AQUFER. & POSTMONSOON OEFTH TO WATER LEVEL (WOV 2011
KM BLOCK. NAGPUR DrsTRICT

T & S L e g \
B
-

AL
L e
- Ageten
e R e

e ep

. ey e

- S

S

Hydrographs

Hydrograph
Site Name : Manglil State ' Maharashtra Distriot : Nagpur Tahsii | KUMI Block @ KUME Village : Mangif
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AN Water Lo ve! Trend! Y = «0.010284X% + 6 826784

Hydrograph showBremonsoon falling
water level trend @ 0.015 m/year

Hydrograph shows Poghonsoon falling
water level trend @ 0.04 m/year

1.8. Water Level Trend (20:2D19)

PreMonsoon trend
Falling 0.02 m/year (Khubala) to 0.4
m/year (Makardhokda).

PostMonsoon trend
Falling 1.2n/year (Mangli)

Major area shows falling water level tren
> 0.6 m/year trend less than 0.6 m/year
western part of the block.

Major part of the block shows falling treng
up to 0.6 m/year while rising trend upto 0O
m/year has been observed in West, part i
small patch.
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PREMONSOON GROUND WATER LEVEL TREND
(MAY 2040 - MAY 2018
KUHIBLOCK NAGPUR DISTIICT, MAMARASHTNA

"we ww

POST MONSOON GROUMD WATER LEVEL THEND
(NOV 2910 - WOV 2019
HUHELOCK, MAGPUN DISTIOCT. MAMARASHTRA

2. Ground Water Issues

Block shows declining water level trend >

frequent droughts (30 % Moderate) which is ultimately responsible for less ground water recharge a
non-availability of surface & ground water for irrigation.

Lesgyround water potential basaltic aquifer.

0.6 m/year

3. AQUIFER DISPOSITION

3.1. Number of Aquifers

Aquiferl Granite Gneiss (Phreatic / Shallow aquifé
Aquiferll Granite GneiséSemiconfined /
confined/ Deeper aquifer)

3.1 Lithological Disposition
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3.4. Aquifer Characteristics
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Major Aquifers Granite Gneiss

Type of Aquifer GraniteGneiss Granite Gneiss
(Phreatic/Semi Aquiferl (Phreatic /| Aquifer-Il (Semiconfined /
confined/Confined) Shallow aquifer) | confined/ Deeper aquifer)
Static Water Level (mbgl) 0.3194 1.334

Depth of Occurrence (mbgl) 6-24 25172.3
weathered/fractured rocks 0.2-2 3-28

thickness (m)

Yield

10-33 m3/day

18-33 m3/day

Specific yield/ Storativity (S)
105

2.37 x 14 to 8 x

2.37x104to 8 x 165

Transmissivity (Th%/day

130.00 to 279.13

198.35 to 336.5

4. GROUND WATER QUALITY

4.1 Phreatic Aquifer (Aquifdf Shallow
aquifer)

AQUIFEN. |, OROUND WATER QUALITY (MAY 2010
KU BLOCK NAGPUR DisTRICY

EC ranging 750 to 2250 pS/cm has beer|
observed in major part of the block while
EC ranging 250 to 750 pS/cm is observe
in central part in long narrow patcbf the

block(336.2 sq.km). The ground water is

suitable for all purpose.

4.2 Semiconfined/Confined Aquifer
(Aquifer 1l/Deeper aquifex

AQUIFER- Il GROUND WATER QUALITY (MAY 201%)
KUM BLOCK, NAGPUR DISTRICT

LeQrNn

EC ranging from 750 to 2250 uS/cm has
been observed ientire part. The ground
water is suitable for all purpose.

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Phreatic Aquife(Basalt)

Ground Water Recharge Worthy Area (Sg. Km.) 74997
Total Annual Ground Water Recharge (MCM) 68.22
Natural Discharge (MCM) 3.41
Annual Extractable Ground Water RechafigécM) 64.81
Current Annual Ground Water Extractifor irrigation (MCM) 31.93
Current Annual Ground Water Extractifor domestic water supply 6.77
(MCM)

Current Annual Ground Water Extractitor All use{MCM) 38.71
Annual GW Allocation for for Domestic Use a625(MCM) 7.52
Net Ground Water Availability for futurese (MCM) 26.13
Stage of Ground Water Development (%) 59.72
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Category | Safe

5.2 Aquiferll (Semiconfined/Confined Deeper Basaltic Aquifer)

Total Area| Mean aquifer| SY S Piezometric Head Total Resource

(Sg. Km.) | thickness (m) (m above (MCM)
confining layer)

749.97 4.15 0.015 | 0.00008 | 47.18 0.25

6.0. GROUND WATER RESOURCE ENHANCEMENT

6.1. Supply Side Management

SUPPLY (MCM)

Available Resource (MCM) 64.81

Gross Annual Draft (MCM) 38.71

Agricultural DemandGW 31.94

Agricultural DemandSW 0.26

Domestic Demand GW 6.77

Domestic Demand SW 1.6925

Total Demand 40.6625

Area of Block (Sq. Km.) 82519

Type of Aquifer

Area feasible for Artificial Recharge (WAotbgl) (Sq. Km.) 782.9

Volume of Unsaturated Zone (MCM) 3754.03

Average Specific Yield

Volume of Sub Surface Storage Space available for Artificial Recha

(MCM)

Surplus water Available (MCM) 17.53696

Proposed Structures Percolation Tank (Av. Gro| Check Dam (Av. Gross
Capacityl00 TCM*2 Capacityl0 TCM * 3
fillings = 200 TCM) fillings = 30 TCM)

Number of Structures 61 175

Volume of Water expected tg 9.21 3.95

be conserved / recharged @

75% efficiency (MCM)

RTRWH StructuresUrban Areas Nil

Households to be covered (25% with 58anea)

Total RWH potential (MCM)

Rainwater harvested / recharged @ 80% runofedicient

However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigation techniques

Cotton crop area proposed to be covered under Drip (sq.km.) Nil

Volume of Water expected to be saved (MCM). Surface Flooding re
2.45 m. Drip Re.1.88, WUEO0.57 m

Proposed Cropping Pattern change

Irrigated area undeYVater Intensive Crop(ha) Not proposed

Water Saving by Change in Cropping Pattern Nil

6.3 EXPECTED BENEFITS
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Net Ground Water Availability (MCM) 64.81
Additional GW resources available after Supply side interventions | 13.15
(MCM)

Ground Water Availability after Supply side intervention (MCM) 77.96
Existing Ground Water Draft for All Uses (MCM) 38.71
GW draft after Demand Sidaterventions (MCM) 38.71
Present stage of Ground Water Development (%) 59.72
Expected Stage of Ground Water Development after interventions ({ 49.65
Other Interventions Proposed, if any

Alternate Water Sources Available | Nil
6.4 Development Plan

Volume of water available for GWddter stage of GWD brought to 70 | 15.86
(MCM)

Proposed Number of DW (@ 1.5 ham for 90% of GWR Available) | 952
Proposed Number of BW (@ 1.5 ham for 10% of GWR Available) | 159
Additional Area (sq.km.) proposed to be brought under assured GW 44.64

irrigation with av. CWR of 0.65 m after 70% stage of gwd is achieve

Regulatory Measures \ 60m borewells/tube wells

ARTIFICIAL RECHARGE STRUCTURE
KUHI BLOCK, NAGPUR DISTRICT, MAHARASHTRA

LEGEND
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9.5 NAGPUR BLOCK, NAGPURDISTRICT, MAHARASHTRA

1. SALIENFEATURES
1.1 Introduction

Block Name Nagpur
Geographical Area (Sg. Km.) 640.74

Hilly Area (Sg. Km) 105.49
Population (2011) 2559442

Climate Monsoon Tropical
1.2 Rainfall Analysis

Normal Rainfall 1186.7mm
Annual Rainfall (201) 1013.7mm
Decadal Average Annual Rainfa10-19) 1040.53mm

Long Term Rainfal| Falling trend11.46mm/year.

AnalysisZ000 Probability of Rainfall75 % Normal Rainfal; % Excess Rainfall
2019 Probability of Drought: @% Moderate Drought

Rainfall Trend Analysis (2000 to 2019)

Rainfall Trend Analysis (200@2019)
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1.3. Geomorphology & Geology

Geomorphic Unit | Plateau glightly dissected to moderately dissecjeslith weathered
thickness ranging from O to 2 m.

Geology Deccan Traps (Basalt) Age: Late Cretaceous to Eocene / granit
GneissAge: Archeans

Soll Shalow to moderate deep clayey to loamy soil.

1.4. Hydrology & Drainage

Drainage Godavari river basin witbub-dendritic to dendritic drainage
Major project 0
Medium project 1

Hydrology Minor Irrigation ProjectgLocal) 12
Minor Irrigation Project$ZP Level] 2

PT0, KT60, UGB/0

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Forest Area 49.31Sq. Km.
Cultivable Area 444.20Sq. Km.
Net Sown Area 220.67S9. Km.
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Double Cropped Area 19.47 Sg. Km.
Area under| Surface 0.7Sqg. Km.
Irrigation | Water
Ground 19.07Sq. Km.
Water
Area under Drip & Sprinkle ha
Irrigation
Principal Crops Crop Type | Area (Sq. Km(Reference year 201%b5)
Cotton 85.50
Cereals 18.29
Pulses 0.01
Oil Seeds 92.96
Horticultural Crops Sugarcane | 0.43
Citreous fruit | 4.85
vegetables | 8.40

1.6 Water Level Behaviour

1.6.1 Aquiferl (Shallow Aquifer)

PreMonsoon (May2019)

DTWL 5 to 10 mbgl is observed in major
part engulfing DTWL 10 to 20 mbgl is
observed in Central, eastern, north
western part. DTWL 2 to 5 mbgl observe
in small patches in nortkast and central
parts.

PostMonsoon (NovembeR019)

DTWL 2 to 5 mbgl is observed in major
part. DTWL of 0 to 2 mbgl is observed ag
isolated patches in north and south part
the block. While DTWL 5 to 10 mbgl in
isolated patch in northwest part and also
in south east and western part of the
block.

AQUIFER- |, PRE-MONSOON DEPTH TO WATER LEVEL
(MAY 2019)
NAGPUR BLOCK, NAGPUR DISTRICT

o

& HALME TEm A

X

AQUIFER- | POST.MONSOON DEFTH TO WATER LEVEL
(NOV 2019
NAGPUR BLOCK, NAGPUR DISTRICT

1.6.2 Water LeveBehaviour- Aquifer-1l (Deeper Aquifer)

PreMonsoon (May2019)
DTWL 10 to 20 mbgl is observed in majo

PostMonsoon (NovembeR019)
DTWL 10 mbgl is observed in major

87



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

part. DTWL >20 mbgl is observed in
western part whereas DTWL 5 to 10 mbg
observed in central part in long patch anc
DTWL of &5 northern part of the block.

part. DTWL 80 mbgl is observed in north
south-eastern part of the block. DTWL 2
5 mbgl is observed in south and north p3g
near border.

AQUIFER- Il, PRE-MONSOON DEPTH TO WATER LEVEL
(MAY 2019)
NAGPUR BLOCK, NAGPUR DISTRICT
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AQUIFER- ||, POST-MONSOON DEPTH TO WATER LEVEL
(NOV 2019)
NAGPUR BLOCK. NAGPUR DISTRICT
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1.7.Hydrograph

Mydrograph
Site Name | Barkhedi State | Maharashtre Distriot | Nagpar Tahsil | NAGRUR (RURAL) Biack ! NAGIRUR (RURAL) Village | Borkhed)

Weter Levd (nbg)

[T R

¥ = = PraManyMrlviTrand [+ = = PostMorMrlviTrand W = — AVMrLviTrend |

PFreMonsoon Water Leve! Trmnd; Y = 0.097784X + 7. 220000

Paxt Monvoon Water Level Trend

AN Waater Lo ve! Truind | Y 0 0 QOBTBIN + 9 BRines

V = -0.002590X + 2200006

Hydrograph shows Pramonsoon rising
water level trend @ 0.1 m/year

Hydrograph shows Poghonsoon falling
water level trend @ 0.003 m/year

1.8. Water Level Trend (2012019)

1.8.1 PreMonsoon trend

Rising 2.35 m/yeaiChichbhuwan), Falling
0.03 m/year (Borkhedi) to 2.4 m/year
(Nandora)

1.8.2 PostMonsoon trend

Rising 0.006n/year (Ramdaspethto 2.4
m/year (Punapur); Falling 0.08/year
(Borkhedi) to 9.In/year (Chichbhuwan)

Major area shows falling trend upt6
m/year except few patches of rising treng
upto 0.6 observed in central part

Major area shows falling trend of > 0.6
m/year while rising trend upto 0.6 is
observed in rest part in norteast and
north-west part of the block
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POST-MONSOON, WATER LEVEL TREND
(NOV 2010 - NOV 2019)
NAGPUR BLOCK, NAGPUR DISTRICT
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2. Ground Water Issues

Block shows declining water level trend up to 0.6 m/year

Frequent droughts (25%oderate) which is ultimately responsible for less ground water recharge anc

non-availability of surface & ground water for irrigation.

Less ground water potentiblasaltic aquifer.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers

aquifer)

confined / confined Deeper aquifer)

Aquifer-l Basalt; Granit&neisgPhreatic / Shallow

Aquiferll; basalt ; granit€&neisgSemi

3.2. Lithological Disposition

"t
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3.4. Aquifer Characteristics
Major Aquifers Basalt (Deccan Traps)
Type of Aquifer Basaltg Basaltg TCGaquifer Il
(Phreatic/Semi Aquiferl Aquiferll (Semiconfined /
confined/Confined) (Phreatic / (Semiconfined | confined / Deeper
Shallow / confined/ aquifer)
aquifer) Deeper
aquifer)
Static Water Level (mbgl) 0.4-6.8 1.926.9 0.829.6
Depth of Occurrence (mbgl) 2-8 32-120 Upto 120
weathered/fractured rocks 1-75 3-12.2 9.511
thickness (m)
Yield 10¢ 100 0.2-0.751ps |-
m3/day
Specific yield/ Storativity (S) 0.018¢ 0.20 | 0.0000145 -
Transmissivity (T) 20-50 20-60 m2/day| -
m?/day

4. GROUND WATER QUALITY

4.1 Phreatic Aquifer (Aquifel/ Shallow 4.2 Semtconfined/Confined Aquifer
aquifer) (Aquifer 1l/Deeper aquifex
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AQUIFER-I, GROUND WATER QUALITY
(MAY 2019)
NAGPUR BLOCK, NAGPUR DISTRICT

AQUIFER-, GROUND WATER QUALITY
(MAY 2018)
NAGPUR BLOCK, NAGPUR DISTRICT

LEGEND

Precipal Aguiter | AluvuemBasa
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*, Nogoir Urtign Boundary

EC it miciosmmensizm at 23°C
B xonw

| 750w 2260
=N

2250 10 2000

‘ B,
ECranging 752250 uS/cm has been
observed in major part & EC ranging 250

750 puS/cmin patches imorth-west, north
east andcentralparts of the blockThe

EC ranging 7502250 pS/cm has been
observed in major part except EC rangin
250-750 pS/cm in) in pah in north part

near border The ground water is suitable

ground water is suitable for all purpose.
Few villages are also affected by fluoride
contamination Howeverthe water from
such area is not fit for drinking purpose

for all purposeTwoisolated patclesof EC
ranging 2258000 uS/cm is observed in
eastern and westerparts of the block
Ground water is suitable for irrigation

without treatment. purpose with proper salinity contk
measures. Howevethe water from such
area is not fit for drinking purpose withou

treatment.

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Phreatic Aquifer (Basalt)

Ground Water Recharge Worthy Area (Sg. Km.) 535.25
Total Annual Groun@Vater Recharge (MCM) 60.46
Natural Discharge (MCM) 3.23
Annual Extractable Ground Water RechafigeCM) 57.23
Current Annual Ground Water Extractifor irrigation (MCM) 19.54
Current Annual Ground Water Extractifor domestic water supply 7.50
(MCM)

Current Annual Ground Water Extractitor All use{MCM) 27.04
Annual GW Allocation for for Domestic Use as on ZDREM) 8.34
Net Ground Water Availability for futurese (MCM) 30.41
Stage of Ground Water Development (%) 47.25
Category SAFE
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5.2 Aquiferll (Semiconfined/Confined Deeper Basaltic Aquifer)

Total Area| Mean aquifer| SY S Piezometric Head Total Resource

(Sg. Km.) | thickness (m) (m above (MCM)
confining layer)

535.25 4.03 0.015 | 0.00035 | 32.5 0.25

6.0. GROUND WATER RESOURCE ENHANCEMENT

6.1. Supply Side Management

SUPPLY (MCM)

Available Resource (MCM) 57.23

Gross Annual Draft (MCM) 27.05

Agricultural DemandGW 19.54

Agricultural DemandSW 0.46

Domestic Demand GW 7.5

Domestic Demand SW 1.875

Total Demand 29.37

Area of Block (Sqg. Km.) 886.4

Type of Aquifer

Area feasible for Artificial Recharge (WAobgl) (Sq. Km.) 178.66

Volume of Unsaturated Zone (MCM) 558.47

Average Specific Yield

Volume of Sub Surface Storage Space available for Artificial Recha

(MCM)

Surplus water Available (MCM) 4.001984

Proposed Structures Percolation Tank (Av.| Check Dam (Av. Gross
Gross Capacity00 Capacityl0 TCM * 3
TCM*2fillings = 200 | fillings = 30 TCM)
TCM)

Number of Structures 14 40

Volume of Water expected to be | 2.10 0.9

conserved / recharged @ 75%

efficiency (MCM)

RTRWH StructuresUrban Areas 564149

Households to beovered (25% with 50 farea) 29.54762

Total RWH potential (MCM) 282074.5

Rainwater harvested / recharged @ 80% runofeticient

However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigationtechniques

Sugarcane crop argaoposed to be covered under Drip (sq.km.) Nil

Volume of Water expected to be saved (MCM). Surface Flooding re
2.45 m. Drip Re.1.88, WUEO0.57 m

Proposed Cropping Pattern change

Irrigated area under Watdntensive Crop(ha) Not proposed

Water Saving by Change in Cropping Pattern Nil

6.3. Expected Benefits
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Net Ground Water Availability (MCM)

57.23

Additional GW resources available after Supply side interventions | 3.00

(MCM)

Ground Water Availability after Supply side intervent{btdCM) 60.23
Existing Ground Water Draft for All Uses (MCM) 27.04
GW draft after Demand Side Interventions (MCM) 27.04
Present stage of Ground Water Development (%) 47.25

Expected Stage of Ground Water Development after interventions ({ 44.89

Other Interventions Proposed, if any

Alternate Water Sources Available | Nil
6.4. Development Plan
Volume of water available for GWD after stage of GWD broughi0®s | 15.12

(MCM)

Proposed Number of DW (@ 1.5 ham for 90% of GWR Available) | 907

Proposed Number of BW (@ 1.5 ham for 10% of GWR Available) | 151

Additional Area (sq.km.) proposed to be brought under assured GW 27.88
irrigation with av. CWR of 0.65 m after 70% stage of GWD is achiey

Regulatory Measures

60m borewells/tube wells

ARTIFICIAL RECHARGE STRUCTURE
NAGPUR BLOCK NAGPUR DISTRICT, MAHARASHTRA
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9.6 KATOL BLOCK, NAGPUR DISTRICT, MAHARASHTRA

1. SALIENFEATURES
1.1 Introduction

Block Name Katol
Geographical Area (Sg. Km.) 734.63

Hilly Area (Sg. Km) 181.70
Population (2011) 43267

Climate Monsoon Tropical
1.2 Rainfall Analysis

Normal Rainfall 973 mm

Annual Rainfall (2@®) 990.6 mm
Decadal Average Annual Rainfa102019 873.97mm

Long Term Rainfal| Rising trend 20.60 mm/year.

Analysis (2000 Probability of Rainfall: 65 % Normal Rainfall; 5 % Excess Rainf
2019) Probability of Drought: 20 % Moderate and 10% Acute Drought
Rainfall Trend Analysis (2000 to 2019)

Rainfall Trend Analysis (200@2019)

y = 20.596x + 587.11

1400 1271.8
1200 10921892.3

1000 937.4
800
600
400
200 67.7

1027.9 10501065.2 1035.2 990.6

888.4
773.2

1.3. Geomorphology & Geology

Geomorphic Unit | Plateau glightly dissected to moderately dissected and weatherg
plateay) with weatheredthickness ranging from 0 to 5 m.
Geology Deccan Traps (Basalt) Age: Late Cretaceous to Eocene
Soll Moderately deep BCS consisting mostly of clayl @3 cm thick.
1.4. Hydrology & Drainage
Drainage Wardha river and its tributaries and Wainanga river and its
tributaries, Godavari river basin wigub-dendritic to dendritic
drainage
Major project 0
Medium project 1
Hydrology Minor Irrigation ProjectgLocal) 41
Minor Irrigation Project$ZPLevel) | 6
PT34, KT316, UGB370

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern
Forest Area | 132.63 Sq. Km.

94



Aquifer Maps and

Ground Watkfanagement Plan, Nagpur District, Maharash#820

Cultivable Area 609.34 Sqg. Km.
Net Sown Area 486.65Sq. Km.
Double Cropped Area 158.41 Sq. Km.
Area under| Surface 0 Sg. Km.
Irrigation | Water
Ground 70.47 Sq. Km.
Water
Principal Crops Crop Type | Area (Sq. Km(Reference year 201%5)
Cotton 57.50
Cereals 38.05
Pulses 81.12
Oil Seeds 289.27
Horticultural Crops Sugarcane | 0.06
Citreous fruit | 60.45
vegetables | 8.68

1.6 Water Level Behaviour

1.6.1 Aquifefl (Shallow Aquifer)

PreMonsoon (May2019)

DTWL 5 to 10 mbgl is observed in major
part while DTWL 10 to 20 mbgl is observ;
in Central, eastern, north, norttvestern
and southern part. DTWL 2 sombgl|
observed in small patch in soutfast part
near border.

PostMonsoon (NovembeR019)

DTWL 5 to 10 mbgl is observed in major
part. DTWL of 2 to 5 mbgl is observed ag
long patch in soutiwestand east part alsd
in west part of the block in a small it
While DTWL 10 to 20 mbgl in isolated
patch in southern part and part of the
block.

AQUIFER- |, PRE-MONSOON DEPTH TO WATER LEVEL
(MAY 2019)
KATOL BLOCK, NAGPUR DISTRICT
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AQUIFER- I, POST-MONSOON DEPTH TO WATER LEVEL
(NOV 2019)
KATOL BLOCK, NAGPUR DISTRICT
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1.6.2 Water LeveBehaviour- Aquifer-1l (Deeper Aquifer)

PreMonsoon (May2019)
DTWL 10 to 20 mbgl is observed in majo

PostMonsoon (NovembeR019)
DTWL 1@o 20 mbgl is observed in major
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part. DTWL >20 mbgl is observedauth
east part whereas DTWL 5 to 10 mbgl is
observed in western part engulfing a patc
of DTWL of 2 to 5 m bgl.

part engulfing patch oDTWL >20 mbgl is
observed in central and norttvestern part
of the block. DTWL 5 to 10 mbgl is
observed in south west part engulfing a
small solated patch of DTWL of 2to 5 m
bgl near border.

AQUIFER- Il, PRE-MONSOON DEPTH TO WATER LEVEL
(MAY 2019)
KATOL BLOCK, NAGPUR DISTRICT
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AQUIFER- Il, POST-MONSOON DEPTH TO WATER LEVEL
(NOV 2018)
KATOL BLOCK. NAGPUR DISTRICT
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1.7. Hydrograph

Hydragraph

Site Name ! Chargaon (Punaiwasi) State | Maharashtva Distriot : Nagpur Tahsif : KATOL Black | KATOL Viilage ' Chargaon (Punaiwasi)

Rzntd (am)

e AL ]

IV = PratonArLVITrend [V = = PostMorrLviTrend [V = = avrlyiTrend |

ProMonsoon Water Leve! Trom Y = 0.005783X + 8 417066
Fost Mangoon Water Levw! Trwed! Y 5 20,01 8983X + 2 309036
AN Water Love! Troad: Y = 00020205 + 4.779007

Hydrograph showBre-monsoon rising
water level trend @ 0.006 m/year

Hydrograph shows Poghonsoon falling
water level trend @ 0.02 m/year

1.8. Water Level Trend (2012019)

1.8.1 PreMonsoon trend
Fallingd.002m/year (Amgaon) to 4.95
m/year (alalkheda

1.8.2PostMonsoon trend

Rising 0.1 m/year (Chargaon) to 2.6 m/ys
( kondhali); Falling 1.8 m/year (sonoli) to
14 m/year (Paradsinga)

Major area shows falling trend > 0.6

Major area shows rising trend of > 0.6
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m/year area except patches of falling tren
0.4 to 0.6 observed in north east near
borders.

m/year) while falling trend upto 0.6 is
observed in rest part in northwest part of
the block.

PRE-MONSOON GROUND WATER LEVEL TREND
(MAY 2010 - MAY 2019)
KATOL BLOCK, NAGPUR DISTRICT, MAHARASHTRA
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POST-MONSOON GROUND WATER LEVEL TREND
(NOV 2010 - NOV 2019)
KATOL BLOCK, NAGPUR DISTRICT, MAHARASHTRA
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2. Ground Water Issues

Block shows declining water level trend up to 0.6 m/year
Frequent droughts (@6 Moderate) which is ultimately responsible for less ground w
recharge and nowavailability of surface & ground water for irrigation.

Less ground water potential basalticuafgr.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers

Aquiferl Basalt; (Phreatic / Shallow
aquifer)

Aquiferll Basalt, TCG(Semiconfined /
confined/ Deeper aquifer)

3.2. Lithological Disposition

3.3. Cross Sections
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3.4. AquiferCharacteristics

Major Aquifers Basalt (Deccan Traps)

Type of Aquifer Basalt¢Aquiferl | BasaltcAquifer | TCGaquifer Il

(Phreatic/Semi (Phreatic / Il Semiconfined | (Semiconfined

confined/Confined) Shallow aquifer)|/ confined/ / confined /
Deeper aquifer) | Deeper aquifer

Static Water Level (mbgl) 2.813.5 5-28.3 0.8-29.6

Depth of Occurrence (mbgl) 13.7-34 70-198.8 26-194.5

weathered/fractured rocks 1-25 0.5-36.36 2-41.67

thickness (m)

Yield 10¢ 100 n¥/day | 0.2-0.75 Ips -

Specific yield/ Storativity (S) 0.018¢ 0.20 4.692.99x10% |-

Transmissivity (T) 20-50 n?/day | 20- 60 m2/day |-

4. GROUND WATER QUALITY

4.1 Phreatic Aquifer (Aquifel/ Shallow 4.2 Semiconfined/Confined Aquifer
aquifer) (Aquifer 1l/ Deeper aquifey
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AQUIFER- I, GROUND WATER QUALITY (MAY2019)
KATOL BLOCK, NAGPUR DISTRICT
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EC ranging 758250 uS/cm has been
observedin north north-east part & EC
ranging 250 to 75@S/cmin Souhthwest,
south parts of the block. The ground watse
is suitable for all purpose.

AQUIFER- Il, GROUND WATER QUALITY (MAY2019)
KATOL BLOCK, NAGPUR DISTRICT
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ECranging 750 2250 pS/cm has been
observed in major parexcept EC ranging
250-750 pS/cm in) in patch in nortimorth
westpart near borderThe ground water is
suitable for all purpose. One patch of EC
ranging 2258000 puS/cm is observed in
southern pat of the block Ground water
is suitable for irrigation purpose with
proper salinity control measures. Howewv¢
the water from such area is not fit for
drinking purpose without treatment-ew
villages are affected by Fluride and Nitra
contamination.
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5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Phreatic Aquifer (Basalt)

Ground Water Recharge Worthy Area (Sq. Km.) 55293
Total Annual Ground Water Recharge (MCM) 87.2
Natural Discharge (MCM) 4.92
Annual Extractable Ground Water RechafigeCM) 82.28
Current Annual Ground Water Extractifor irrigation (MCM) 55.19
Current Annual Ground Water Extractifor domestic water supply 9.82
(MCM)

Current Annual Ground Water Extractifor All use§MCM) 65.02
Annual GW Allocation for Domestic Use as on Z0E5M) 9.82
Net Ground Water Availability for futurgse(MCM) 16.47
Stage of Ground Water Development (%) 79.02
Category Semicritical
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5.2 Aquiferll (Semiconfined/Confined Deeper Basaltic Aquifer)

Total Area| Mean aquifer| SY S Piezometric Head Total Resource

(Sg. Km.) | thickness (m) (m above (MCM)
confining layer)

552.93 30.03 0.015 | 0.000114 | 37.66 3.64

6.0. GROUND WATER RESOUREEANCEMENT

6.1. Supply Side Management

SUPPLY (MCM)

Available Resource (MCM) 82.28

Gross Annual Draft (MCM) 65.02

Agricultural DemandGW 55.19

Agricultural DemandSW 0

Domestic Demand GW 9.83

Domestic Demand SW 2.46

Total Demand 67.48

Area of Block (Sqg. Km.) 734.63

Type of Aquifer

Area feasible for Artificial Recharge (WL >3mbgl) (Sg. Km.) 780.39

Volume of Unsaturated Zone (MCM) 1935.41

Average Specific Yield 0.02

Volume of Sub Surface Storage Space availablkrfibicial Recharge | 38.71

(MCM)

Surplus water Available (MCM) 17.48

Proposed Structures Percolation Tank (Av. Gro

Check Dam (Av. Gross

Capacityl00 TCM*2 Capacityl0 TCM * 3
fillings = 200 TCM) fillings = 30 TCM)
Number of Structures 61 175
Volume of Water expected tg 9.18 3.93

be conserved / recharged @
75% efficiency (MCM)

RTRWH StructuresUrban Areas

Households to be covered (25% with 58anea) 9866
Total RWH potential (MCM) 0.4262112
Rainwater harvested / recharged @ 8836 0ff co-efficient 4933
However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigation techniques

Micro Irrigation Techniques proposed in 50% Cotton cropped area ¢ 28.75
57.5 sq.km.

Volume of Wateexpected to be saved (MCM). Surface Flooding req| 8.74

2.45 m. Drip Re.1.88, WUEO0.57 m

Proposed Cropping Pattern change

Irrigated area under Water Intensive Crop(ha)

Not proposed

Water Saving by Change in Cropping Pattern

Nil

6.3. Expected Benefits
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Net Ground Water Availability (MCM) 82.28
Additional GW resources available after Supply side interventions | 13.11
(MCM)

Ground Water Availability after Supply side intervent{MCM) 95.39
Existing Ground Water Draft for All U384CM) 65.02
GW draft after Demand Side Interventions (MCM) 56.28
Present stage of Ground Water Development (%) 79.02
Expected Stage of Ground Water Development after interventions (¢ 59
Other Interventions Proposed, if any

Alternate WaterSources Available | Nil
6.4. Development Plan

Volume of water available for GWD after stage of GWD brough0és | 10.49
(MCM)

Proposed Number of DW (@ 1.5 ham for 90% of GWR Available) | 630
Proposed Number of BW (@ 1.5 ham for 10% of GWéRable) 105
Additional Area (sq.km.) proposed to be brought under assured GW, 36.31

irrigation with av. CWR of 0.65 m after 70% stage of GWD is achiev

Regulatory Measures \ 60m borewells/tube wells

ARTIFICIAL RECHARGE STRUCTURE
KATOL BLOCK, NAGPUR DISTRICT, MAHARASHTRA

LEGEND

+ Porcalaton Tank
Check Dam
Drainage

) Taluka HO

SELOO

Principal Aguifer | Alluvium/Basalt
No of Aguifers : O
Area - 80800 Sg km
No of Village
78 30 78" 45
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ADDITIONAL AREA PROPOSED TO BE BROUGHT
UNDER ASSURED GW IRRIGATION
KATOL BLOCK, NAGPUR DISTRICT
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9.7 NARKHED BLOCK, NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES

1.1 Introduction

Block Name Narkhed
Geographical Area (Sg. Km.) 79820
Hilly Area (Sg. Km)

Population (2011) 29904

Climate

Monsoon Tropical

1.2 Rainfall Analysi

S

Normal Rainfall 1029.3 mm
AnnualRainfall (2019) 1034.9 mm
Decadal Average Annual Rainfall (2@00.9) 782.72 mm

Long Term Rainfal
Analysis (2000
2019)

Rising trend 17.09 mm/year.
Probability of Rainfall: 55 % Normal Rainfall;
Probability of Drought: 35 % Moderate and 10% Acute Drought

Rainfall Trend Anal

Rainfall Trend Analysis (200@2019)

1400 1281.3 y =17.09x + 603.27
1189.7
1136.9

1299 914.914.9 954.1 1034.9
1000 : : ’ 876.1

500 822.8 768.6 ) . e

642'%71.4

600

400 201.3 I I

200 50.6

o = 1
%000 ,LQQ\ ’19& ,LQQ”’ & mgob S ,90% ,90‘5 S ,LQ;Q R ,19'»“ ,19@ ,lg,x“’ ,Lgx/\ ,Lgxq’ ,LQN,"’

ysis (2000 to 2019)

1.3. Geomorphology & Geology

Geomorphic Unit

Plateau $lightly dissected to moderately dissected and weatherg
platead) with weatheredthickness ranging from 0 to 1 m.

Geology

Deccan Traps (Basalt) Age: Late Cretaceous to Eocene

Soil

Shallow to deep loamy soil.

1.4. Hydrology & Drainage

Drainage Wardha river, Kar and Kolar rivers and tributaries; Godavari rive
basin withsub-dendritic to dendritic drainage
Major project 0
Medium project 0

Hydrology Minor Irrigation Projects (Local) | 20

Minor Irrigation Projects (ZP Leve 2

PT30,KF129, UGR72

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Forest Area 69.62Sq. Km.
Cultivable Area 157.80Sqg. Km.
Net Sown Area 44.59Sq. Km.
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Double Cropped Area 143.32 Sq. Km.
Area under| Surface 0 Sq. Km.
Irrigation | Water
Ground 94.51 Sqg. Km.
Water
Principal Crops Crop Type | Area (Sq. Km(Reference year 201%5)
Cotton 162.50
Cereals 71.75
Pulses 114.27
Oil Seeds 370.85
Horticultural Crops Sugarcane | 0.02
Citreous fruit | 62.39
Others 3.57

1.6 Water LevelBehaviour

1.6.1 Aquiferl (Shallow Aquifer)

PreMonsoon (May2019) PostMonsoon (NovembeR019)

DTWL 5 to 10 mbgl is observedsouthern | DTWL 5 to 10 mbgl is observed in major
and eastern prt while DTWL 10 to 20 mb{ part. DTWL of 2 to 5 mbgl is obseniach
is observed in Centralyestern part. patch in south part part of the block in a
small patch. While DTWL 10 to 20 mbgl|
isolated patch ircentralpart and part of

the block.
AQUIFER. |, PRE MORSOON DEPTH TO WATER LEVEL (MAY 2015 AQUFER- | FOSTMONSOON DEFTH TO WATER LEVEL (NOV 2019
NARKHED BLOCK. NAGPLR DISTRICT NARMHED BLOCK, NAGPUR DeSTRICT
I N P
[ il r". QN"’v.
- - "i"-“\l
S - | - ."lﬂ:;,k.
ek . || - e -
p e .4 A ;;; £ =1 3 ¥ A -5 . ",\ ".'..T W ;',
. -« < ™ e
i ’ ‘ /‘" - i ~ 4 1 Vrster Laset (a by '\-.“\‘ — 6‘ ; ‘.
R tuu A
o \/2__\ > 4 ¥ | &= / =
Lo e B s e 0! . 1
1.6.2 Water LeveBehaviour- Aquifer-1l (Deeper Aquifer)
PreMonsoon (May2019) PostMonsoon (NovembeR019)

DTWL 5 to 10 mbgl is observed in major | DTWL 2 to 5 mbgl is observed in major g
part. DTWL >20 mbgl is observed in sout of the block. DTWL 2 to 10 mbgl is

east part whereas DTWL 2 to 5 mbgl is | observed in south east and east part
observed in soutfeast part engulfing a engulfing a small isolated patch of DTWL
patch of DTWL of 0 to 2 m bgl. DTWL >20 mbgl near border.
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ASUFTA. I PREMONSOON DEFTH TO WATER LEVEL (MAY J0th
RARSHED BLOCK. NAGPUSN (n3 TRCT

AQUIFER. 1|, POSTMONSOON DEFTH TO WATEN (EVEL (NOV 2019
NARKHED BLOCK. NAGPUR DISTRICT

7. Hydrogaphm

Hydragraph

Slte Name | Rohna State | Mahavashtra Distriot | Nagpar Tahsil

NARKHED Biack  NARKHED Village : Rohna

Water Level (midgl)

O O N O & & W N

-
o

[=]
Rang&d (am)

[ i

IV = PrtarvALyITrend [V = = PostMorvrLyiTrend [V = = Al viTrend |

Preionsoon Water Level Troad. Y % <0 021379% + 6.588140
Post Moagoon Water Leve! Trued ! Y % <0, 006590X + 3129035
AR Water Lo ve! Trend Y » -0 002702X + 9.500030

Hydrograph shows Pramonsoon falling
water level trend @ 0.02 m/year

Hydrograph shows Pognhonsoon falling
water level trend @ 0.03 m/year

1.8. Water Level Trend (2012019)

1.8.1 PreMonsoon trend

Rising 0.2 m/year (Sawargaon), Falling O
m/year (Rohna) to 0.6 m/year (Jamgaon
bk.)

1.8.2 PostMonsoon trend
Risingd.09m/year (Loharg to 1.8 m/year
(Jalalkhedy Fallingd.01m/year (Rohng
to 0.6 m/year Narkhed

Major area shows fallinyend > 0.6
m/year area except few patches of rising
trend upto 0.6 observed in north near
borders.

Major area shows rising trend of > 0.6
m/year while falling trend > 0.6 is observ
in part in northeast and soutkeast and

PRE-MONSOON GROUND WATER LEVEL TREND
(MAY 2090 - MAY 2018)
NARKHED BLOCK. NAGPUR DISTROICT, MAMARASHTRA

|l

eastern part of the blok.

POSTMONSOON OROUND WATER LEVEL TREND
(NOV 2010 - WOV 2019
NASKMED BLOCK. NAGTUS DISTIOCT. MAMANASH TIRA

2. Ground Water Issues
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Block shows declining water level trend more than 0.6 m/year

Frequent droughts (35% Moderate) which is ultimately responsible for less ground

recharge and nowavailability of surface & ground water forigation.
Less ground water potential basaltic aquifer.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers

Aquiferl Basalt (Phreatic / Shallow aquife
Aquiferll BasaltTCESemiconfined /
confined/ Deeper aquifer)

3.2. LithologicaDisposition

MARKHED

Thtare

3.3. Cross Section

Cross-Section A-A' Lege“d
A A' -
§ i ) § ———
0 10,000 20.000 ST Y

3.4. Aquifer Characteristics

Major Aquifers Basalt (Deccan Traps)

Type of Aquifer BasaltcAquiferl | BasaltcAquifer | TCGaquifer

(Phreatic/Semi (Phreatic / Il Semiconfined| (Semi

confined/Confined) Shallow aquifer) |/ confined/ confined /

Deeper aquifer) | confined/

Deeper
aquifer)

Static Water Level (mbgl) 3-17 2-33.37 1.929

Depth of Occurrence (mbgl) 1540 19171 26-194.5

weathered/fractured rocks 3-27 0.5-20 2-54

thickness (m)

Yield 35-110 n¥/day 1->2 Ips Moderate to
high

Specific yield/ Storativity (S) 0.018¢ 0.20 5.6x10* -

Transmissivity (T) 3.5-45 nt/day 10-300 nt/day | -

4. GROUND WATER QUALITY
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4.1 Phreatic Aquifer (Aquiféf Shallow 4.2 Semconfined/Confined Aquifer
aquifer) (Aquifer 1l/Deeper aquifex

AQUITER- 1, GROUND WATER QUALITY (MAY 201) ACUFER & GROUND WATER SUALITY IMAY 2075
NARKHED BLOCK, NAGHUN DISTRICT NAAMHED St OOK, MAGPUR DS TREC T

2 e . .

without treatment.

EC rangig 750- 2250 puS/cm has béen

observed in major par& EC ranging 250 t{ OPserved in major part excejiiC ranging
750 uS/cmin patches in south and east | 290-750 uS/cm in) in patch in norvest

parts of the block. The ground water is | @nd southpart near border The ground
suitable for all purpose. water is suitable for all purpos€&ew

villages are also affected by nitrate
contamination. Howeveithe water from
such area is not fit for drinking purpose

JLore

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Phreatic Aquifer (Basalt)

Ground Water Recharge Worthy Area (Sg. Km.) 643.23

Total Annual Ground Water Recharge (MCM) 93.82

Natural Discharge (MCM) 5.2

Annual Extactable Ground Water RecharddCM) 88.63

Current Annual Ground Water Extractifor irrigation (MCM) 50.47

Current Annual Ground Water Extractitor domestic water supply 9.73

(MCM)

Current Annual Ground Watextactionfor All use{MCM) 60.2

Annual GW Allocation for Domestic Use as on Z0B5M) 9.73

Net Ground Water Availability for futungse (MCM) 28.32

Stage of Ground Water Development (%) 67.92

Category SAFE

5.2 Aquiferll (Semiconfined/Confined Deeper Basaltic Aquifer)

Total Area| Mean aquifer| SY S Piezometric Head Total Resource

(Sg. Km.) | thickness (m) (m above (MCM)
confining layer)

643.23 31.23 0.015 | 0.006434 | 31.71 0.9210

6.0. GROUND WATER RESOUREEANCEMENT

6.1. Supply Side Management

SUPPLY (MCM)

Available Resource (MCM) 88.63

Gross Annual Draft (MCM) 60.2

Agricultural DemandGW 50.47
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Agricultural Demand¢SW 0
Domestic Demand GW 9.7
Domestic Demand SW 2.4
Total Demand 62.63
Area of Block (Sq. Km.) 79820
Area suitable for Artificial recharge (Sq. Km)

Type of Aquifer

Area feasible for Artificial Recharge (WL >3mbgl) (Sq. Km.) 297.52
Volume of Unsaturated Zone (MCM) 1084.65
Average Specific Yield 0.02
Volume of Sulsurface Storage Space available for Artificial Recharg 21.69
(MCM)

Surplus water Available (MCM) 6.66

Proposed Structures Percolation Tank (Av. Gro

Check Dam (Av. Gross

Capacityl00 TCM*2 Capacityl0 TCM * 3
fillings = 200 TCM) fillings = 30 TCM)
Number of Structures 23 67
Volume of Water expected tg 3.50 1.50

be conserved / recharged @
75% efficiency (MCM)

RTRWH StructuresUrban Areas

Households to be covered (25% with 58anea) 6760
Total RWH potential (MCM) 0.293384
Rainwaterharvested / recharged @ 80% runoff-etficient 3380
However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigation techniques

Micro Irrigation Techniques proposed in Cotton cropped area @ W/ Nil

0.511 m

Volume of Water expected to be saved (MCM). Surface Flooding re
0.815 m. Drip Req0.511, WUE0.304 m

Proposed Cropping Pattern change

Irrigated area under Water Intensive Crop(ha)

Not proposed

Water Saving by Change in Cropping Pattern Nil
6.3. Expected Benefits

Net Ground Water Availability (MCM) 88.63
Additional GW resources available after Supply side interventions | 5.00
(MCM)

Ground Water Availability after Supply side intervent{tMCM) 93.63
Existing Ground Water Draft for Alses (MCM) 60.20
GW draft after Demand Side Interventions (MCM) 60.20
Present stage of Ground Water Development (%) 67.92
Expected Stage of Ground Water Development after interventions ({ 64.30
Other Interventions Proposed, if any

AlternateWater Sources Available | Nil
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6.4. Development Plan

Volume of water available for GWARer stage of GWD brought to 2@ | 5.34
(MCM)

Proposed Number of DW (@ 1.5 ham for 90% of GWR Available) | 320
Proposed Number of BW (@ 1.5 ham for 10% of GWéRable) 53
Additional Area (sq.km.) proposed to be brought under assured GW 15.90
irrigation with av. CWR of 0.65 m after 70% stage of GWD is achiev

Regulatory Measures

| 60m borewells/tube wells

ARTIFICIAL RECHARGE STRUCTURE
NARKHED BLOCK, NAGPUR DISTRICT, MAHARASHTRA

Liomaetres

LEGEND

+ Focoeetos Tas
Ctwca Dwm

o Ares  §8120 S am
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.’nl 30 Telas
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ADDITIONAL AREA PROPOSED TO BE BROUGHT UNDER ASSURED GW IRRIGATION

NARKHED BLOCK, NAGPUR DISTRICT

o~
- LEGEND

Dvanage
-y Momer vodi
1 Twbae g
Prncipal Aquifer  Basen
Ares 49,00 g am
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9.8 KALMESHWAR BLOCK, NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES

1.1 Introduction

Block Name KALMESHWAR
Geographical Area (Sq. km.) 518.13q. km.
Hilly Area (Sqg. km.) 47.01Sg. km.
Poor Ground Quality Area Nil

(Sq. km.)

Population (2011) 1,22,363
Climate SubTropical
1.2 Rainfall Analysis

Normal Rainfall 985.40mm
Annual Rainfall2019 1007.0nm
Decadal Average Annual RainfaD10-19) 958.10mm

Long Term Rainfall
Analysis
(19992019

Rising Trend 0.6762m/year
Probability of Normal and Excess Raintadl14% & 23.8%
Probability of Droughts 14.29% Moderate and 4.76% Acute

Rain&ll Trend Analysis (1999 to 2019
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1.3. Geomorphology, Soil & Geology

Major Geomorphic Unit

Weathered, SlightlyModerately and highly dissected
Plateay alluvium plain;

Soll Extremely Shallow Clayey, Dempderate loamy, Very
Shallow Loamy, Very deep Moderately Loamy
Geology Unconsolidated SedimentBeccan Traps (Basalt)

Age: Late Cretaceous to Eocene
Gondwana Super groupérmian to Carboniferoys

1.4. Hydrology & Drainage

Drainage Nil

Hydrology Major Nil

(Reference DSA Year: June 2076 project
Medium Completed: @ mediumirrigation projects
project generating a gross irrigation Potential of

111



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

2698 ha out of 5687 ha area.

Small
project

Completed:18 smalirrigation projects
generating a gross irrigation Potential of
2403 ha out of 3494 ha area.

Irrigation
Project
(200250
Ha)other
S

Completed: 01 irrigation projects;
generating a gross irrigation Potential of
133 ha.

6 PT, 119 Kolhapur Bandhara, 92 stefa
storage bandhara, 6538 irrigation well, 99
diesel pump, 6736 electric pump

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Geographical Area 518.135q. km.

Forest Area 54.35Sq. km.

Cultivable Area 385.41Sq. km.

Net Sown Area 443.95Sq. km.

Double Cropped Area 52.67Sq. km.

Area Surface Water 1.67 Sqg. km.

under Ground Water 78.80 Sq. km.

Irrigation

Principal Crops Crop Type Area (Sq. km.)

(Reference year 20) Cereals 43.55
Pulses 50.39
Soyabean 127.20
Sugarcane 12.01
Cotton 184.42
Orange 41.41
Otherfruits 0.15

Horticultural Crops Banana 0
Vegetables 49.24

1.6.Water Level Behavior

1.6.1. Aquiferl/Shallow Aquifer

Pre-Monsoon (May2019

PostMonsoon (NovembeR019

Water levelbetween2-5 mbgl has been
observed as a very tiny isolated patch in
northern part of the block; Water level
between 5 to 10 mbgl has been observe
in central, western and eastern part as a
continuous patch of the block whereas
water levels between 1020 mbgl have
been observed in southern, western and
central part of the block. Water levels > 2

mbgl is observed in entire northern part.

Water levelbetween2-5 mbgl has been
observed in central, western and eastern
part as a continuous patch of the block;
Water level between 5 to 10 mbgl have
been observed in southern, western and
central part of the block. Whereas water
levels between 120 mbgl is observenh
entire northern part Water levels > 20 mbg
as a very tiny isolated patch in northern pa
of the block.
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PreMonsoon Water Level (Ma3019

AQUIFER. | PREAMONIOON DEFTH IO WA TEN LEVIR
TMAY 20w
KALMESHAAR BLOC K RASPUR DI TRIC Y

PostMonsoon Water Level (No2019

AQUFER. | POSTASCORSOO0N DEFTH 70 WATER LEVEL
™oV 15T

1.6.2. Aquiferll/Deeper Aquifer

PreMonsoon (May2019

PostMonsoon (Novembef019

Water levels between 0 to 2 mbgl are
observed as tiny isolated patch in south
eastern fringe of the block; Water levels
between 2 to 5 mbgl are observed as
continuous patch in soutleastern part of
the block; Water levels between 5 to 10
mbgl are observeds continuous patch
from east to southern part of the block
and also in western part; Water levels
betweenl10to 20 mbgl are observed as
continuous patch along central, northern
western parts of the block; Water levels>
20 mbgl is seen as a isolated paich
northern part of the block.

Water levels between 2 to 5 ngbare

observed asiny isolated patch in south
easternpart and eastern fringef the block;
Water levels between 5 to 10 mbgl are
observed as continuous patch from east t¢
southern part of theblock; Water levels
betweenl10to 20 mbgl are observed as
continuous patch along central, northern,
southern andwvestern parts of the block;

Water levels> 20 mbgl is seen as a
continuouspatch in northwesternpart
the block.

of

PreMonsoon Water LeveMay 2019

ACUFER. 1L, PRE-MONSOON DEPTH TO WATER LEVEL
(NAY 2019
MALMESHWAR BLOCK, BAGPUR DISTRCT

PostMonsoon Water Level (No2019

AQUFER. Il PORTMONSOON DEFTH TO WATER LEVEL
INOV 2019}
KALMESHWAR BLOCK. NAGPUR DISTRICT

r

WL> 20 mbgl 69 sg. km.

1.7. Hydrograph
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Site NameMohpaState: Maharashtra DistriddAGPURTehsilKALMESHWABRock: . KALMESHWAR/ illage:MOHPA

My dranrapl
Site Name | Mohpae Stete | Maharaahtre District | Negpae Tahail | KALAMESHWAR Block | KALAMESHWAR \Villaue ! Mohpa

Randl (pa)

[ Aivariv IV FraMOrVMEL AT IO o = e POst MO LITrand (@ e s AIRAELVITEEAd |

Mo iidurmnac Water Lo vel Trend) ¥ » o0 0Z00RX + B 21T RAR
Post Monwosh Vbar Lo vel Trond: Y = ~0,001G04X + 4.1 47564
AN Wintor Lo va! Trend: Y = -0 O20070% » 5 970405

Hydrograph shows Prmonsoonfallingwater level trend @ @9 m/year and Post
monsoonfallingwater level trend @ 0.378/year

1.8. Water Level Trend2010-19)

Decline in water levetend up to 0.2 Risng trendbetween 0.2 to 0.4 m/year has
m/year has been observed as a very tiny been observed ientire northern and
isolated patch along southern fringe of th central and western part of the block;
block; whereas decline in water lewe¢nd | Decline in water levetend up to 0.2

between 0.2 to 0.4 m/year has been m/year has been observed as a very tiny
observed in entire north, west part and a| isolated patch alongvesternfringe of the
tiny isolated patches in eastern and blockand as a catmuous patch from north

sauthern fringes; whereas decline in wat¢ to southt whereas decline in water level
leveltrend between 0.4 to 0.6 m/year has trend between 0.2 to 0.4 m/year has been
been observed in entire eastern and observed in entireastand southpart;
central parts of the block; whereas declirf whereas decline in water levekend

in water leveltrend > 0.6 m/year has beer between 0.4 to 0.6 m/year has been
observed in entire southern part of the | observedas tiny isolated patches aig
block. northern and southern fringes of the block
whereas declingrend in water level > 0.6
m/year has been observedak tiny isolated
patches along northern and southern
fringes of the block;

PreMonsoon Water Level Tren@@10-19) | PostMonsoon Water Level Tren@@10-19)

PRE-MONSOON GROUND WATER LEVEL TREND POSTMONZOOK GROUND WATER LEVEL TREND
MAY 2050 « MAY 2019} (NG 2010 - NOV 2009
HALMEBHWAR BLOCH. NACAUR D TRICT, MAHARASHTRA KALMESHWAR BLOCK, RAGPUR DISTRICT. MAMARASHTRA
o = , -
’f 2 BN 7 A & .3
— ] ———
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" et if
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2. Ground Water Issues

Exploitation of Ground Water:

The stage of ground water development has increased during 2011 tof2@1h39.85%
to 74.2%%6 and afterwardslecreased during 2013 to 2017 frord.21% t067.18% in
Kalmeshwablock ofNagpurDistrict. Further, the net ground water availability increast
during 2011 to 2013 froni4.71MCM to78.34MCM again decreased from 78.34 MCM
60.06 MCM during 2013 to 201TVhereas the draft for irrigation first increased during
2011 to 2013 from19.97 MCM to 54.9R1CM and again decreased frdsd.92MCM to
35.73MCM during 2013 to 2017.

GW Exploitation in Kalmeshwar Block

90.00 -
80.00 -
70.00 -
60.00 -

2 50.00 -

,_E= 40.00 -
30.00
20.00 -
10.00 -

0.00 A

2011 2013 2017

s Net Annual GW Availability in MCM mmmm Existing Gross GW Draft for Irrigation in MCM —n— Stage of development %

Declining water level Trend:
Pre monsoon (20229): decline in water level trend @ne than 0.2 m/year is observed ir
about 527 sqg. km. covering about 97% area of the block.
Post monsoon (201@9): decline in water level trend more than 0.2 m/year is observe
in about 244 sqg. km. covering about 45 % area of the block.

Low rainfall and Drughts:

The longterm rainfall analysis for the period 1998019indicates that normal rainfall of
Kalmeshwablock is 958.46nm, and also indicates rising rainfall trend @ 0.6762
mm/yearwith 14.2%6probability of moderate drought & 4.76 % probabildlacute
drought.

Based on thelsort-term rainfall data from 2012019for the block, the analysis indicate
that average rainfall i958.10mm. The rainfall from last ten years shows that the area
continuously experienced low and declining rainfall with frequent moderate droughts

Decadal Rainfall Pattern (2010-2019)

1200 A

y=-43.286x +1196.2
Moderate
Drought

Moderate
I Drought
T T T T T I T

T T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year

Low yielding Aquifer resulting poor sustainability:

RF (mm)

115



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

Limited extentof porous and pervious zone, because agwminance of secondary
porosity that has evolved from prevailing erratic joint pattern and also the absence o
primary porosity, results in poor sustainability of the aquifers. About 60% area of the
block has low yield potential (< 50°fday) and can suain pumping only for 41.5 hrs.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers \ Basalt¢Aquifer-l, Aquiferll; Sandstone Aquifeil

3.2. Lithological disposition

BAA DaLAAY
SALME SranaAS S OCK SAGPUA D TR T

i
3.3. Cross Section
{SOGA2y 11 Q
Lithological Cross-Section E-E For Kalmeshwor Taluka Nagpur District
s M B, St St e g S ke O

3.4. Basic Aquifer Characteristics
Major Aquifers Basalt (Deccan Traps) Sandstone
Type of Aquifer Aquiferl Aquiferll Aquiferll
(Phreatic/Semi confined/Confined)| (Phreatic) (Semiconfined/c| (Semiconfine

onfined) d/confined
Depth to bottom of Aquifer (mbgl) | 4to 32 34 to 158.50 26-194
Weathered/Fractured zones up to 32 up to 158.50 2-54
encountered (mbgl)
Weathered/Fractured rocks 0.5t02 6 to 16 2-54
thickness (m)
SWL (mbgl) 5.30t0 11.90 | 7.30 to 28.50 2.3222
Specific yield/Storativity (S) 0.020 to 0.070 | 5.8x10%*to 9.8 x 163

9.8x10° to 1.14 x

104

Transmissivity (T) 15.00 to 70.50 | 9.32t0 9.32m?/day
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m?/day 250m?/day
Yield 20-80 m¥day 10to 200 20-80
m3/day
Sustainability 2to 4 hrs 1to5hrs 2-5 hrs

4. GROUND WATER QUALITY

4.1 Aquiferl/ Shallow Aquifer

EC values between 75250 uS/cm are observed in almost entire parts of the block a
EC values between 2550 uS/cm are observed in north, west, south and central part
very tiny isolated patches of the block; whereas EC values >2Z2/sthare observed as
very tiny isolated patch in eastern fringe of the block. Ground water is suitable for all
purposes except somdllages havind\itrate values more than 45 mg/L.

4.2 Aquifer ll/Deeper Aquifer

EC between 25@50uS/cm is observed in @rg eastern part of the block and as isolate
patches along west, south, soutast extremities of the block and EC values between
750 to 2250 uS/cm is observed in almost entire block except entire eastern part of t
block and some isolated patches alomgst, south, soutkeast extremities of the block.
Ground water is suitable for all purposes except safilages havindlitrate values more
than 45 mg/L.

Phreatic Aquifer (Aquifel) Semi confined/Confined Aquifer (Aquifer I1)
AQUIFER- |, GROUND WATER QUALITY (MAY 2019) AQUFER- || GROUND WATER QUALITY (MAY 2018
KALMESHWAR BLOCK, NAGPUR DISTRICT NWALMESHNAR BLOCK, NAGPUR DISTHICY
§ J-“‘i [ ON . o 4 y;:l o0
ra . e ———
7 R r
: " .
2 !
' N e i
’ f
% | AR, ¢
LEGEND | . *"Il"'n‘ [ 5
oy . | N
- S §
sz . -

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Aquifer

Ground Water Recharge Worthy Area (Sq. km.) 471.12
Total Annual Ground Water Recharge (MCM) 64.07
Natural Discharge (MCM) 4.00
Annual Extractable Ground Water RechafigkcM) 60.06
Current Annual Ground Water Extractitor irrigation (MCM) 35.72

Current Annual Ground Water Extractitor domestic water supply | 4.62
(MCM)

Current Annual Ground Water Extractitor All use{MCM) 40.34
Provision for domestic and industrial requirement supply to 5.07
2025(MCM)
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Net Ground Water Availability for futungse (MCM) 19.89

Stage of Ground Water Development (%) 67.18

Category SAFE

5.2 Aquiferll/Deeper Aquifer

Semi confined/Confined Aquifer (Basalt)

Distric | Taluka Mean Area Average | Sy S Resource

t thicknes Piezometri (MCM)
s (m) ¢ head (m)

Nagp | Kalmeshw| 8.52 471.12 | 48.47 0.015 | 0.000055 | 0.220767

ur ar

6.0. GROUNWATER MANAGEMENT

6.1. Supply Side Management

SUPPLY (MCM)

Available Resource (MCM) 60.06

Gross Annual Draft (MCM) 40.35

Agricultural DemandGW 35.7275

Agricultural DemandSW 1.0855

Domestic Demand GW 4.6225

Domestic Demand SW 1.155625

Total Demand 42.591125

Area of Block (Sg. Km.) 543.45

Area suitable for Artificial recharge (Sq. Km) 522.75

Type of Aquifer

Area feasible for Artificial Recharge (WL >3mbgl) (Sg. Km.) 466.43

Volume of Unsaturated Zone (MCM) 2023.67

AverageSpecific Yield 0.020

Volume of Sub Surface Storage Space available for Artificial Req 40.4734

(MCM)/Recharge Potential (MCM)

Surface water requirement @ 75% efficiency (MCM)

53.96453333

Surplus water Available (MCM) 10.448032

Surplus runoftonsidered for planning (MCM) @ 75%/100% 7.836024

Proposed Structures Percolation Check Dam
(Av. Gross CapacitydO | (Av. Gross
TCM*2 fillings = 200 | Capacityl0 TCM *
TCM) 3 fillings = 30

TCM)

Number of Structures 37 104

Volume of Wateexpected to be 5.49 2.35

conserved / recharged @ 75 % efficiency

(MCM)

RTRWH StructuresUrban Areas

Households to be covered (25% with 50 m2 area) 8623

Total RWH potential (MCM) 0.4035564

Rainwater harvested / recharged to DW or BW of $@4sehold 4311.5

However, it is economically not viable & hence, not recommended.
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6.2. Demand Side Management

Micro irrigation techniques

| Nil

Proposed Cropping Pattern change

Irrigated area under Water Intensive Crop(ha)

Not proposed

Water Saving by Change in Cropping Pattern Nil
6.3. Expected Benefits

Net Ground Water Availability (MCM) 60.06
Additional GW resources available after Supply side 7.84
interventions (MCM)

Ground Water Availability after Supply sidéervention(MCM) | 67.89
Existing Ground Water Draft for All Uses (MCM) 40.35
GW draft after Demand Side Interventions (MCM) 40.35
Present stage of Ground Water Development (%) 67.18
Expected Stage of Ground Water Development after

: : 59.43
interventions (%)

Other Interventions Proposed, if any

Alternate Water Sources Available | Nil
6.4. Development Plan

GW available for D&opment Plan to bring SOD to%0 7.18

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

431

Proposed no. of BW (@ 1 ham for 10% of GWR Available)

72

Additional Area (sq.km.) proposed to be brought under assur
GW irrigation with av. CWR of 0.65 m after 70% stage of GW

achieved

23.10

Regulatory Measures |60 m
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ARTIFICIAL RECHARGE STRUCTURE
KALMESHWAR BLOCK, NAGPUR DISTRICT, MAHARASHTRA

LEGEND
P T
* Nraietion Task Principad Aguifer | Basalt/Gondwana Sandsiong
Chack Dam Area - $15.40 5q.km
Drsinage No of Village
4 Taohka HQ
78" 45 7000
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ADDITIONAL AREA PROPOSED TO BE BROUGHT
UNDER ASSURED GW IRRIGATION
KALMESHWAR BLOCK, NAGPUR DISTRICT

2

"w

Takna HO

About 23 10 SgKm  Arsa 15 proposed
10 D8 Drough N assured GW
Imigation with av CWR of 065 m
Afinr 85% stage of GWD & actwed

Principal Aquiter : Basal
Area : 515,40 Sq.m

'y oo
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9.9 KAMPTEE BLOCK, NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES
1.1 Introduction

Block Name KAMPTEE
Geographical Area (Sq. km.) 585.245q. km.
Hilly Area (Sqg. km.) 49.20 Sq. km.
Poor Ground Quality Area Nil
(Sqg. km.)
Population (2011) 2,38,870
Climate SubTropical
1.2 Rainfall Analysis
Normal Rainfall 1171.50 mm
Annual Rainfall (2019) 1269.80mm
Decadal Average Annual Rainfall (2a8) 987.86mm
Long Term Rainfall | Declining Trend 7.115 mm/year
Analysis Probability of Normal an&xcess Rainfall 66.67 % & 4.76%
(19992019) Probability of Droughts 28.57% Moderate
Rainfall Trend Analysis (1999 to 2019)

1600 y==-F.1l15x+1119.

1400

1200

1000
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= Y
= —
= =
~ ~l

EQUATION OF TREND LINE Y $5x+1119
1.3. Geomorphology, Soil & Geology

2007 I———
2008 |
2011

2017

2018 —
2019 I

2009
2010

2014
2015 _‘
2016
2017 —|

2005

20—
2004 |
2006

2003

Major Geomorphic Unit Alluvium plain; Pediplain
Soll Verydeep Moderately Loamy to Shallow Loamy s
Geology Unconsolidated Sediments,

Gondwana Super group (Permian to Carboniferoy

1.4. Hydrology & Drainage

Drainage Kanhan river and its tributaries
Hydrology Major project Nil
(Reference DSA Year: June 2Q¥% Medium project Nil
Small project Completed2 small irrigation
projects
Irrigation Project | Completed54 Kolhapur
(100-250 Bandharal04 surface storage
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Ha)/others bandhara2781lirrigation well.
1.5. Land UseAgriculture, Irrigation & Cropping Pattern
Geographical Area 585.245q. km.
Forest Area 42.38Sq. km.
Cultivable Area 348.91Sqg. km.
Net Sown Area 347.40 Sq. km.
Double Cropped Area 111.84Sq. km.
Area Surface Water 43.57Sq. km.
under Ground Water 57.30Sq. km.
Irrigation
Principal Crops Crop Type Area (Sqg. km.)
(Reference year 20} Cereals 127.50
Pulses 48.38
Soyabean 119.54
Cotton 13.51
Horticultural Crops Orange 2.02
Other fruits 0.09
Banana 0.02
Vegetables 71.02
1.6.Water Level Behaviour

1.6.1. Aquiferl/Shallow Aquifer

PreMonsoon (May2019

PostMonsoon (Novembef019

Water level betweer2-5 mbgl has been
observed imorth-western and south
easternparts of the blockcovering an
area of 88sq kmWater level between 5
to 10 mbgl has been observednmajor
parts of the block covering an area of
321 sq km; whereag/ater level
between10 to 2 mbgl has been
observed ircentral to northern parts of
the block covering an aa of 176 sq km

Water level betweer®-2 mbgl has been
observedas isolated patches covering ar
area of 59 sq kmwater level betweer2-5
mbgl has been observed morth-western
and southeasternparts of the block
covering an area of 117 sq kWater

level between 5to 10 mbgl has been
observed immajor parts of the block
covering an area of 351 sq km; whereas
Water level betweerl0 to 2 mbgl has
been observed ientral to northern
parts of the block covering aarea of 49
sq km
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PreMonsoon Water Level (Ma019)

PostMonsoon Water Level (No2019

ACUFER. L PHE ONSO0N DEFTH 1O WATEN LEVEL
(MAY 2819
HAMPTEE BLOCK, SAGIFUIN D8 TIICT

-

WL>10 mbgl76sq. km.

Al X r
—— QU r

WL>10 mbg#9 sq. krh.

ACUINCR- | POST-MONZOON DCPTI TC WATCR LEVEL
(NCY 20181
KAMPTIE BLOCK, NAGFUR DISTRICT

1.6.2. Aquiferll/Deeper Aquifer

PreMonsoon (May2019

PostMonsoon (Novembef019

Water level betweer2-5 mbgl has been
observed imorth-western and south
easternparts of the blockcovering an area
of 53 sq kmWater level between 50 10
mbgl has been observed major parts of
the block covering an area of 238 sq km;
whereasWater level betweenl0 to 2 mbgl
has been observed icentral to northern
parts of the block covering an area of 240
km

Water level betweer2-5 mbgl has
been observedn major parts of the
block covering an area of 316 sqkm
Water level between %o 10 mbd has
been observed ikcentral parts of the
block covering an area of 156 sq km;
whereasWater level betweeriO to 20
mbgl has been observed aentral to
northern parts of the block covering g
area of 52 sq km

PreMonsoon Water Level (Ma3019

AGUSER. (1, PRE MONSOON OEFTH TO WATER LEVEL
(MAY 1019
MANFTEE BLOCK, NAGMUN DIBTHICT

W E

WL> D mbgl 20 sq. km.

PostMonsoon Water Level (Nov.
2019

AQUIFER- & POST-MONSOON DEFTH TO WATER LEVEL
OV 301
KAMFTEE BLOCK. NAGPUR DISTRICT

¥
.

WL> 10 mbgl 58q. km.

1.7. Hydrograph

Site NameKampteeState: Maharashtra DistriddAGPURTehsil.KAMPTEBIock: :

KAMPTEEVillage:Kamptee
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Mydragraph
Slte Name | Kamptee State | Maharaahtra District | Nagpur Tahosll | KAMPTEE Block | KAMPTEE Villuge | Kamptee
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Hydrograph shows Pramonsoonrisingwater level trend @ @.7814m/year and Post
monsoonfallingwater level trend @ 0.00544@/year

1.8. Water Level Trend2010-19)

PreMonsoon trend PostMonsoon trend

Rising water level trend up to 0.20 Rising water level trend from-0.60
m/year has been observed along nofth| m/yearhas been observed along the
western fringe of the block; whereas | entire central and southern part of the

decline in water leveirend up to 0.2 block covering an area of 210 sq km;
m/year has been observed irorth- whereas northwestern fringe of the
westernparts of the blockDeclining block;Decline morghan 0.2 m/year has
trend between0.20-0.40m/yearis been observed in major part of the block

observed imorth-western, central and | covering 490 sq km arearhereasmore
southern parts of the blockDeclining than 06 m/year has been observed in
trend betweerD.40-0.60 m/year is seen | southern and easterpart of the block
as majority along central, soutastern | covering aboutl31sg. km. area.

and eastern parts of the block; wherea
more than 06 m/year has been
observed irsouthern and easterpart of
the block covering about04sq. km.

area.
PreMonsoon Water Level Tren@@10 | PostMonsoon Water Level Tren@@10
19) 19
PREMONBOON QROUND WATER | FVEL TRE WD FOSTMONSOON GROUND WATTR | PV TREND
IMAY 2010 - MAY 2019) INOV 2010 - NOV 200
1 o KAMFTEE RLOCK, NAOPUR DISTHICT MAMARASHTRA F A N\ HAMPFTEE BLOCK, NAOPUR DISTRICT, MANARASHTRA
i \ “ o i! Y 1)
Y ™ o~ A Al Y e, -~
N A v \ \ .W:‘.\N s M
EE T \ " Ll L T
CEaEuD ‘*\ J\J‘ N

W ,\\

.....

De

Declining trend @>0.6/year104sq. | clining trend @>0.8n/year 131sg. km.
km.
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2. Ground Water Issues

Exploitation of Ground Water:

The stage of ground water development has increased during 2011 tof2@h3
43.52% to 47.3% and afterwardslecreased during 2013 to 2017 fro#1.33% to
45.92%6 inKampteeblock ofNagpurDistrict. Further, the net ground water availabili
increased durig 2011 to 2013 fron72.90MCM to73.51MCM again decreased fron
73.51MCM t061.49MCM during 2013 to 2017. Whereas the draft for irrigation fir
increased during 2011 to 2013 fro28.77 MCM to 30.3MCM and again decreased
from 30.35MCM t021.12MCM duing 2013 to 2017.

GW Exploitation in Kamtee Block

7290

-
0
o - 48.00

2011 2013 2017
memm Net Annual GW Awailability in MCM mmmm Existing Gross GW Draft for Irrigation in MCM —u— Stage of development %

Declining water level Trend :

Pre monsoon (20229): decline irwater level trend more than 0.6/year is
observed in aboul04sqg. km. covering abo@0% area of the block.

Post monsoon (201@9): decline irwater level trend more than 0.6/year is
observed in aboul31sqg. km. covering abo@5 % area of the block.

Low rainfall and Droughts:

The longterm rainfall analysis for the period 1998019indicates that normal rainfall
of Kampteeblock is1171.50mm, and also indicates falling rainfall trend @ 7.115
mm/year with28.5%%6 probability of moderate drought.

Based on thelwrt-term rainfall data from 2012019for the block, the analysis
indicates that average rainfall @7.86mm. The rainfall fromalst ten years shows
that the area continuously experiencede inrainfall with frequent moderate
droughts.

Decadal Rainfall Pattern (2010-2019)

800 y=13.081x + 915.91
1200
— 1000 4 Moderate Moderat
£ "Drouszht Drought Moderate Moderate
£ 800 - Drought Drought
w
= 600 4
400
200 4
0 = T T T T T T T

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
YEAR

Low yielding Aquifer resulting poor sustainability:
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Limited extent of porous and pervious zone, because of predominance of secon(
porosity that has evolved from prevailing erratic joint pattern and also the absenc
primary porosity, results in poor sustainability of the aquifers. About 50% area of]
block has low yield potential (< 10Gfday) and can sustain pumping only fofl 155
hrs.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers | SandstoneAquiferl, Aquiferll

3.2. Lithological disposition

3.3. Cross Section

Section F8

Lithelogital Cross Seodtion F F of Kampiee Blocdk Nagpur District

Mgt e €t
oL o0 e g e

Stratigraphy Index
cgar Sandstone Aguifer |

Sandstone Aquifer I

- Groanite GOneiss

3.4. Basic Aquifer Characteristics

Major Aquifers Sandstonégsondwana

Type of Aquifer Aquiferl Aquiferll

(Phreatic/Semi confined/Confined) (Phreatic) (Semiconfined/con

fined)

Depth to bottom of Aquifer (mbgl) 12 to 28 28.50 to 60.50

Weathered/Fractured zones up to 28 up t060.50

encountered (mbgl)

Weathered/Fractured rocks thickness (m)| 5to 11 1to 10

SWL (mbgl) 3.50to 18.7 810 21.8

Specific yield/Storativity (S) 0.015t0 0.020 | 5.8x10*to 9.8x10°

Transmissivity (T) 15.00 to 70.50 | 9.32to 250m?%day
m?/day

Yield 20-80 m¥/day 10 to 200m3/day

Sustainability 2to 4 hrs 1to5hrs

4. GROUND WATER QUALITY
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4.1 Aquiferl/ Shallow Aquifer
EC values up to 750 uS/esobserved in northwestern and southerreasternparts
of the block and EC values between 750 to 2250 uS/cm are observed in major p
the block whereasEC value between 2258D00uS/cm is obsrved as isolated patch
in northern fringe of the blockGround water is suitable for all purposes excephe
villages havingjitrate more than45mg/L.
4.2 Aquifer 1l/Deeper Aquifer
ECvaluesup to 750 uS/cm is observed morth-western part of the block and EC
value between 750 to 2250 uS/cm is observedhajority of the block; whereaBC
value between 225@000uS/cm is obsrved as isolated patch in southern fringe of
the block.Ground water is suitable for all purposes.
Phredic Aquifer (Aquifei) Semi confined/Confined Aquifer (Aquife
1))
POy T Rt ook e
QL N = 5 ————ﬁ-
A A T o i
\ \,\\ N NMAMPTEE e T S . —"{'." .“ pre
— - — R~
sl o i = : |
==\l || BET e
- - . =] ; “
5. GROUND WATER RESOURCE
5.1 Aquiferl/ Shallow Aquifer
Ground Water Recharge Worthy Area (Sq. km.) 536.04
Total Annual Ground Water Recharge (MCM) 64.84
NaturalDischarge (MCM) 3.35
Annual Extractable Ground Water RechafigicM) 61.49
Current Annual Ground Water Extractifor irrigation (MCM) | 21.12
Current Annual Ground Water Extractitor domesticwater | 7.11
supply(MCM)
Current Annual Ground Water Extractifor All use{MCM) | 28.23
Annual GW Allocation for for Domestic Use as on 2025 |7.11
(MCM)
Net Ground Water Availability for futurese(MCM) 32.33
Stage of Ground Water Development (%) 45.92
Category SAFE
5.2 Aquifer-ll/Deeper Aquifer
Semi confined/Confined Aquifer (Basalt)
District | Taluka Mean Area Average Sy S Resource
thickness Piezometric head (MCWM)
(m) (m)
Nagpur | Kamptee | 4.6 536.04 | 6.235 0.015 | 0.00035 | 0.863024
6.0. GROUND WATER MANAGEMENT
6.1. Supply Side Management
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SUPPLY (MCM)

Available Resource (MCM) 61.5
Gross Annual Draft (MCM) 28.24
Agricultural DemandGW 21.1279
Agricultural DemandSW 28.3205
Domestic Demand GW 7.1121
Domestic Demand SW 1.778025
Total Demand 58.338525
Area of Block (Sg. Km.) 423.82
Type of Aquifer
Area feasible for Artificial Recharge (WL >3mbgl) (Sq. Km.) 197.1
Volume of Unsaturated Zone (MCM) 330.15
Average Specific Yield 0.015
Volume of Sub Surface Storage Space availablkrfibicial Recharge | 4.95225
(MCM)/Recharge Potential (MCM)
Surface water requirement @ 75% efficiency (MCM) 6.603
Surplus water Available (MCM) 4.42
Proposed Structures Percolation Tank Check Dam

(Av. Gross Capacifyp0 (Av. Gross Capacifyo

TCM*2 fillings = 200 TCM)

TCM * 3 fillings = 30 TCN

Number of Structures 15 44

Volume of Water 2.32 0.99
expected to ke conserved
/ recharged @ 75 %

efficiency (MCM)

RTRWH StructuresUrban Areas

Households to be covered (25% with 50 anga) 28547

Total RWH potential (MCM) 1.3759654

Rainwater harvested / recharged to DW or BW of 50% household | 14273.5

However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigation techniques \ Nil

Proposed Cropping Pattern change

Irrigated area under Water Intensive Crop(ha) Not
proposed

Water Saving by Change in Cropping Pattern Nil

6.3. Expected Benefits

Net Ground Water Availability (MCM) 61.50

Additional GW resources available after Supply side interventions| 3.31

(MCM)

Ground Water Availability after Supply side intervention (MCM) | 64.81

Existing Ground Water Draft for All Uses (MCM) 28.24

GW draft after Demand Side Interventions (MCM) 28.24

Present stage of Ground Water Development (%) 45.92

Expected Stage of Ground Water Development after interventiong 43.57
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Other Interventions Proposed if any

Alternate Water Sources Available | Nil
6.4. Development Plan

GW available for Beelopment Plan to bring SOD to%0 17.13
Proposed no. of DW (@ 1.5 ham for 90% of GWR Available) 1028
Proposed no. of BW (@ 1 ham for 10% of GWR Available) 171

Additional Area (sq.km.) proposed to be brought under assured G 31.44
irrigation with av. CWR of 0.65 m AFTER 65 % STAGE OF GWD
ACHIEVED

Regulatory Measures 60 m

Proposed locations for AR structures

ARTIFICIAL RECHARGE STRUCTURE
KAMPTEE BLOCK, NAGPUR DISTRICT, MAMARASHTRA

Lt

ol 18

ADDITIONAL AREA PROPOSED TO BE BROUGHT
UNDER ASSURED GW IRRIGATION
KAMPTEE BLOCK, NAGPUR DISTRICT

130



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

131



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

9.10 MAUDA BLOCK, NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES
1.1 Introduction
Block Name MAUDA
Geographical Area (Sq. km.) 800.915q. km.
Hilly Area (Sq. km.) 47.33Sq. km.
Population (2011) 1,39,776
Climate SubTropical
1.2 Rainfall Analysis
Normal Rainfall 1248.50mm
Annual Rainfall2019 1148.50mm
Decadal Average Annual Rainfa10-19) 1156.90mm
Long Term Rainfall RisingTrend9.873mm/year
Analysis Probability of Normal and Excess Rain&#138 % &
(19992019 9.52%
Probability of Droughts 33.33% Moderate and 4.76%
Acute
Rainall Trend Analysis (1999 to 2019
1800 y = 9.873x + 971.04
1600 -
1400 -
1200 -
1000 -
800 -
600 -
400 -
200 -
P e ez s e ggg ey ggn ey
R8I IKQRIRILVIIKIRIRKIRIRIER
EQUATION OF TREND NIN&873x+971.04
1.3. Geomorphology, Soil & Geology
Major Geomorphic Unit | Pediplain
Soll Very Deep Moderately Loamy to Deep Moderately
Loamy to Moderately Loamy soil
Geology Tirodi Gneissic CompleRIfarwar Super Group
Archaeans)
1.4. Hydrology & Drainage
Drainage Kanharriver and its tributaries
Hydrology Major project Nil
(Reference DSA Year: J2046 Medium project Nil
17 Small project Completed: 3 small irrigation
projectsgenerating a gross
irrigation Potential of 197 ha out g
323 ha area.
Irrigation Project | Completed56 Kolhapur Bandharg
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(100250 186 surface storage bandhara,
Ha)/others 2322 irrigation well.
1.5. Land Use, Agriculture, Irrigation & Cropping Pattern
Geographical Area 800.91Sqg. km.
Forest Area 61.28 Sq. km.
Cultivable Area 440.06 Sq. km.
Net Sown Area 102.37 Sgkm.
Double Cropped Area | 389.84 Sq. km.
Area Surface Water 463.29 Sqg. km.
under Ground 110.87 Sq. km.
Irrigation | Water
Principal Crops Crop Type Area (Sq. km.)
(Reference year 201 Cereals 637.46
Pulses 83.08
Soyabean 83.86
Cotton 5.70
Orange 0.43
Other fruits 0.15
Horticultural Crops Banana 0.20
Vegetables 25.01

1.6.Water Level Behaviour

1.6.1. Aquifer/Shallow Aquifer

PreMonsoon (May2019

PostMonsoon (NovembeR019

Water levelbetween5-10 mbgl has
been observed imajor parts of the
blockcovering an area of 641 sq km
whereas water levels more than 10
mbgl have been observed @astern
and southern part of the block coverin
about161sg. km. area.

Water levelbetween G2 mbgl has been
observed irentire central part, eastern
part covering an area of 210 sq km;
whereasWater levelbetween 25 mbgl|
has been observed imorth-western,
eastern, northern parts of the block
covering an area of 390 sq kmvater
levels between 5 to 10 mbgl havedn
observed imorth-east, northwest and
south eastern fringes of the block coveri
an area of 119 sq kmwhereas water
levels more than 10 mbgl have been
observed as isolated patchessauth
easternparts of the block covering about
101sqg. km. area.

PreMonsoon Water Level (Ma3019

PostMonsoon Water Level (No2019
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AQUIFER |, PRE MONSOON DEPTH TO WATER LEVEL
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1.6.2. Aquiferll/Deeper Aquifer

PreMonsoon (May2019

PostMonsoon (Novembef019

Water levels betwee® to 2mbgl are
observed irsouth-eastern part of the
blockcovering an area of 82 sq knvater
levels betweer to 5mbgl are observed
in major partsof the block covering about
696sq. km. area of the blo¢ckvhereas
deeper water level between 5 to 10 mbg
are seen as thin isolated patch along
south-western fring of the block covering
an area of 24 sq km.

Water levels betwee® to 2mbgl are
observed irsouth-eastern, eastern and
northern part of theblockcovering an
area of 482 sq kinwater levels
between?2 to 5mbgl are observed in
north-western western and sghern
parts of the block covering abol818
sg. km. area of the block

PreMonsoon Water Level (Ma3019

AQUIFERA PRE-MONSOON DEPTH TO WATER LEVEL

e TR By e
-

WL>5 mbgl24 sqg. km.

PostMonsoon Water Level (N(}\ZOl@

AQUIFER: & POST MONSOON DEPTH TO WATENR LEVEL

Aowe PR N
ol -

WL> 5mbgl318sq. km.

1.7. Hydrograph

Site NameKhatState: MaharashtraDistrict NAGPURTehsi:MAUDABIock: :
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MAUDA Village:Khat

Mytragraph
Site Name | Khat State : Maharashtra District : Nagpuwr Tahel/l o MOUDA Biock @ MOUDA Village @ Khat
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AN Water Leve! Trond.: Y = 0.002220X + 2.075050

Hydrograph shows Psmonsoonrisingwater level trend @.009708m/year and
Post monsoomisingwater level trend @ 0.0266dh/year

1.8. Water Level Trend201019)

PreMonsoon trend PostMonsoon trend

Decline in water level trend up to 0.6 | Rising trend between 0-0.20 m/year has
m/year has been observed antire been observed along noritvest part of
block covering abou®00sqg. km. area. | the block; whereas deckling trend
between 0.40.6 m/year and 0.240.40
m/year has been observed in central par
of the block. Théeclining water level
trend between 60.20 m/year has been
observed along western part of the block
Decline more than @.m/year has been
observed in major part of the block
covering 40 sq km area.

PreMonsoon Water Level Tren@@10 | PostMonsoon Water Level Tren@@10

19 19)
| PREMONSOON GROUND WATER LEVEL TREND
IMAY 2010 - MAY 2009 POST-MONSOON CROUND WATER LEVEL TREND
MAUDA SLOCK, NAGPUR DESTRICT. MAMARASHTRA (NOV 2810 - NOV 2019)

MAUDA BLOCK, RAGPUR DISTRICT. MAHARASHTRA

TP - e Dt
P

W o gt 30
Acws TR0 Na e

A e Ao S -3+ N
T se-o¢ |
S 00 Ny e {

s
L

Declining trend @>0.6 m/year 8@Q. Declining trend @>6. m]year 449 éq. km.
km.

2. Ground Water Issues
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Exploitation of Ground Water:

The stage of ground water development ldesreased during 2011 to 2013 from
30.6%% 1029.52% and afterward$urther decreased during 2013 to 2017 from
29.526 1025.64% inMoudablock of Nagpur District. Further, the net ground wateg
availability increased during 2011 to 2013 fra30.50MCM t0131.94MCM again
decreased fron131.94MCM t0105.81MCM during 2013 to 2017. h¢reas the
draft for irrigationdecreased during 2011 to 2013 fro8%.64MCM t033.62MCM
and again decreased fro88.62MCM t016.72MCM during 2013 to 2017.

GW Exploitation in Mouda Block

130.50
13194

140.00 -

120.00 4

100.00 -

In MCM

40.00 -

20.00

0.00 -

2011 2013 2017
mmmm Net Annual GW Awailability in MCM mmmm Existing Gross GW Draft for Irrigation in MCM —u— Stage of development %

Declining water level Trend:

Pre monsoon (201Q29): decline in wadr level trend more than 0.6 m/year is
observed in about 800 sq. km. covering about 100% area of the block.

Post monsoon (201@9): decline in water level trend more than 0.6 m/year is
observed in about 440 sq. km. covering about 55 % area of the block.

Low rainfall and Droughts:

The longterm rainfall analysis for the period 192®19indicates that normal
rainfall ofMaudablock is 718.5 mm, and also indicates a falling rainfall trend @
11.33 mm/year with 15% probability of moderate drought.

Based on th shortterm rainfall data from 2002019for the block, the analysis
indicates that average rainfall is 677.18 mm. The rainfall from last ten years shq
that the area continuously experienced low and declining rainfall with frequent
moderate droughts.

Decadal Rainfall Pattern (2010-2019)
1800 -
y=-47.663x + 1419

1200

Moderate
Moderote
Drought

Dr.u[t
T T T I T

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year

Low yielding Aquifer resulting poor sustability:

Limited extentof porous and pervious zone, because of predominance of secon
porosity that has evolved from prevailing erratic joint pattern and also the abser
of primary porosity, results in poor sustainability of the aquifers. About &4 of

RF {mm)
g

136



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

the block has low yield potential @00 n¥/day) ard can sustain pumping only for 2
2.5 hrs.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers \ W/Fr Granite Gneissegh\quifer-l, Aquiferll

3.2. Lithological disposition

3.3. CrossSection

{ SOGA2Y 11 Q
- Lithological Cross Suction A A of Maouda Block Nagpur District 'S

arar

3.4. Basic Aquifer Characteristics

Major Aquifers Granite Gneisses (Archaen)

Type of Aquifer Aquiferl Aquiferll

(Phreatic/Semi confined/Confined) | (Phreatic) (Semiconfined/confine

d)

Depth to bottom of Aquifer (mbgl) | 6to 17 36 to 147.65

Weathered/Fractured zones up tol7 up to 147.65

encountered (mbgl)

Weathered/Fractured rocks thicknes| 1 to 2 1to6

(m)

SWL (mbgl) 4.881t0 12.20 3.80 10 6.20

Specific yield/Storativity (S) 0.015 to 0.020 1.40 x10*to 1.18 x16*

Transmissivity (T) 15.00 to 70.50 20.19 to 85.49 rfiday
m?/day

Yield 5-120m?3/day up to to 2.5 Ips

Sustainability 2to 4 hrs 1to5hrs

4. GROUND WATER QUALITY

4.1 Aquiferl/ Shallow Aquifer
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EC values up to 750 uS/esobservedas isolated patches southern parts of the

block and EC values between 750 to 2250 uS/cm are observed in major part of
block whereasEC values between 2250 3000uS/cm are observeds thin patches
in northernand central parts of the blocksround water is suitable for all purposes
exceptsomevillages havindrluoride more than 1 mg/L.

4.2 Aquifer 1l/Deeper Aquifer

EC up to 750 uS/cm is observectastern part of the block and EC value between
750 t02250 uS/cm is observed in entire block. Ground water is suitable for all
purposes.

Phreatic Aquifer (Aquifel) Semi confined/Confined Aquifer (Aquifer,

I

AQUIFER. I, GROUND WATER QUALITY [MAY 2018
MALUDA BLOCK, NAGPUR DISTRICT

AQUIFER- |, GROUND WATER QUALITY [MAY 2018
MAUDA SLOCK, NAGPUR DISTRICT

g AgnTe Moy e
e of Agatun 1

P T

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Aquifer

Ground Water Recharg&/'orthy Area (Sq. km.) 753.58
Total Annual Ground Water Recharge (MCM) 111.37
Natural Discharge (MCM) 5.56
Net Annual Ground Water Availability (MCM) 105.80
Current Annual Ground Water Extractifor irrigation (MCM) 16.72
Current Annual Ground Water Extractitor domesticwater 10.40
supply(MCM)

Current Annual Ground Water Extractifor All usefMCM) 27.12
Annual GW Allocation for for Domestic Use as on ZDEEM) 10.61
Net Ground Water Availability for futurese (MCM) 78.47
Stage of Ground Water Development (%) 25.64
Category SAFE

5.2 Aquiferll/Deeper Aquifer

Semi confined/Confined Aquifer (Basalt)

District | Taluka | Mean Area AveragePiezometric | Sy S Resource
thickness (m) head (m) (MCM)

Nagpur | Mauda | 4.8 753.58 | 34.75 0.015 | 0.00089 | 0.863024

6.0. GROUND WATER MANAGEMENT

6.1. Supply Side Management
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SUPPLY (MCM)

Available Resource (MCM) 105.80
Gross Annual Draft (MCM) 27.13
Agricultural DemandGW 16.72
Agricultural DemandSW 301.1385
Domestic Demand GW 10.41
Domestic Demand SW 2.6025
Total Demand 330.871
Area of Block (Sg. Km.) 612.87
Area suitable for Artificial recharge (Sq. Km) 263.58
Type of Aquifer

Area feasible for Artificial Recharge (WL >3mbgl) (Sg. Km.| 263.58
Volume of Unsaturated Zone (MCM) 571.09
Average Specific Yield 0.015
Volume of Sub Surface Storage Space available for Atrtifici 8.56635
Recharge (MCM)/Recharge Potential (MCM) '
Surface water requirement @ 75% efficiency (MCM) 11.42
Surplus water Available (MCM) 5.90
Proposed Structures Percolation Tank Check Dam

(Av. Gross Capaciy00 | (Av. Gross Capacity0
TCM*2 fillings = 200 TCM * 3 fillings = 30
TCM) TCM)

Number ofStructures 21 59

Volume of Water expected t¢ 3.10 1.33

be conserved / recharged @
75 % efficiency (MCM)

RTRWH StructuresUrban Areas

Households to be covered (25% with 50 m2 area) 3476
Total RWH potential (MCM) 0.20336338
Rainwaterharvested / recharged to DW or BW of 50% 1738

household

However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigation techniques

| Nil

Proposed Cropping Pattern change

Irrigated area under Watdntensive Crop(ha)

Not proposed

Water Saving by Change in Cropping Pattern

Nil

6.3. Expected Benefits

Net Ground Water Availability (MCM) 105.80
Additional GW resources available after Supply side 4.43
interventions (MCM) '
Ground Water Availability after Supply side intervention

110.23
(MCM)
Existing Ground Water Draft for All Uses (MCM) 27.13

GW draft after Demand Sidaterventions (MCM)
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Present stage of Ground Water Development (%) 25.64

Expected Stage of Ground Water Development after
interventions (%)

Other Interventions Proposed, if any

Alternate Water Sources Available | Nil
6.4. Development Plan
GWavailable for Deelopment Plan to bring SOD to%0 50.03

Proposed no. of DW (@ 1.5 ham for 90% of GWR Availabl| 3002

Proposed no. of BW (@ 1 ham for 10% of GWR Available)| 500

Additional Area (sg.km.) proposed to be brought under 83.78
assured GW irrigation iith av. CWR of 0.65 m AFT&ERY%
STAGE OF GWD IS ACHIEVED

Regulatory Measures \ Regulation of wells below 60 m

Proposed locations for AR structures

ARTIFICIAL RECHARGE STRUCTURE
MAUDA BLOCK, NAGPUR DISTRICT, MAHARASHTRA

NORTH

uicmeters

R 4
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/
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ADDITIONAL AREA PROPOSED TO BE BROUGHT
UNDER ASSURED GW IRRIGATION
ﬁDA BLOCK, NAGPUR DISTRICT
R

- Adtramis 23 T8 s b Avsa proposed Principal Aguiter - Geanite Gniess

wilometars b

DOV ender Baried GW Arsa | $76.60 SgAm

79130

9.11 PARSEONI BLOCK, NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES

1.1 Introduction

BlockName PARSEONI
Geographical Area (Sq. km.) 865.38Sq. km.
Hilly Area (Sq. km.) 328.87Sq. km.
Poor Ground Quality Area Nil

(Sq. km.)

Population (2011) 1,43,019
Climate SubTropical
1.2 Rainfall Analysis

Normal Rainfall 1040.20mm
AnnualRainfall 2019 1213.70nm
Decadal Average Annual Rainfa10-19) 1037.88mm

Long Term Rainfall
Analysis
(19992019

Declining Trend1.71mm/year
Probability of Normal and Excess Rain€ll48% & 9.5%
Probability of Droughts Nil

Rain&ll Trend Analysis (1999 to 2019
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1.3. Geomorphology, Soil & Geology

Major Geomorphic Unit

Pediplain, structural Hills, Pediments

Soil

Very Deep Moderately Loamy Moderately Deep Loamy to
Moderately Loamy to slightly Deep Loamy soil

Geology

GraniteGneisses, Schist meta sediments of Saucer group
belonging to Dharwar Super Group and Archaen Age

1.4. Hydrology & Drainage

Drainage

Pench, Kanharver and its tributaries

Hydrology
(Reference DSA Year: June 201
17)

Major
project

Completed: @ Major irrigation projectgenerating
a gross irrigation Potential &0.70 ha out of
188.15 ha area.

Medium | Completed: @ mediumirrigation projects

project

Small Completed:7 smallirrigation projectsgenerating

project | a gross irrigation Potential & 71 ha out of 48.32
ha area.

Irrigation | Completedl PT, 54 Kolhapur Bandhara, 136

Project | surface storage bandhara, 2960 irrigation well.

(100-250

Ha)othe

rs

1.5. Land Use, Agricultu

rérrigation & Cropping Pattern

Geographical Area 865.38Sq. km.
Forest Area 78.69Sq. km.
Cultivable Area 407.77Sq. km.
Net Sown Area 126.48 Sqg. km.
Double Cropped Area | 85.33Sq. km.
Area Surface 75.58Sq. km.
under Water
Irrigation | Ground 31.78Sq. km.
Water
Principal Crops Crop Type ] Area (Sq. km.)
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(Reference year 20} Cereals 128.06
Pulses 19.09
Soyabean 55.15
Cotton 128.80
Orange/Lemon 3.01
Otherfruits 0.17

Horticultural Crops Banana 0.03
Vegetables 12.20

1.6. Water Level Behaviour

1.6.1. Aquiferl/Shallow Aquifer

PreMonsoon (May2019

PostMonsoon (NovembeR019)

Water level less than 5 mbgl has been
observed in isolated patch southern and
westernpart of the blockcovering an area
of 43 sq kmWater level between 5 to 10
mbgl has been observad majorparts of
the blockcovering an area af10sq km;
whereas water levels more than 10 mbgl|
have been observed in northern and
southern part of the block covering about
398sq. km. area.

Water levels less thad mbgl have been
observed in central andorthern parts of
the blockcovering an area of 130 sq km;
Water levelbetween 25 mbgl has been
observed immajor parts of the block
covering an area of 519 sq kmvater
levels between 5 to 10 mbgl have been
observed imorth, south, centrapart of
the blockcovering an area of 259 sq km;
whereas water levels more than 10 mbgl|
have been observed as isolated patches
southern parts of the block covering
about83sq. km. aea.

PreMonsoon Water Level (Ma3019

AGUFER. | PR SOAMEOON OEF T YO WATES LWL
MAY I
FARIEOM B OCR. SALFUR OO "B Y

- —

WL>10 rbgl 398sq. km.

PostMonsoon Water Level (No2019

AQUFTR | FOST S0NSO0N OEFT™ 1O WATER LEVEL
OV vt
FARSEOM BLOCK. SAGSUS D TRIC Y

WL>10 mbgB3sqg. km.

1.6.2. Aquiferll/Deeper Aquifer

PreMonsoon (May2019

PostMonsoon (NovembeR019

Water levels between 2 to fbgl are
observed irentire north, east, central and
southern parts of the block covering an
area of 519 sq kmwater levels more than

Water levels between 2 to Bbgl are
observed irsouthern parts of the block
covering an area of 173 sq kmater
levels more tharb mbgl have been
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5 mbgl have been observed nmorth-west
and southerrhalf of the block covering
about344sg. km. area of the block.

observed irentire block covering about
692sq. km. area of the block.

PreMonsoon Water Level (Ma3019

AGUTER. L FRESONMOON DEFTH 50 WATER LWL
WMAY ate
PARBEON B4 OCB WASIIS 03 TRRC 1

—— Mt /

S\Ah
WL>5 mbgl344sq. km.

- ——

PostMonsoon Water Level (No2019

MUFER. |, FOST MONSOON DEPTH TO WATER LEVEL |

INOV 2092)
PARSEON! BLOGK, NAGPUR DISTRICT

S—

WL> 5mbg|6925dfl&h.

1.7. Hydrograph

Site Name: Wagholi State: Maharashtra District: NAGPUR Tehsil: PARSEONI Bl

PARSEONI Village: Wagholi

Hydragraph

Site Name . Waghaoli State ! Maharashtra District : Nagpur Tahsll ) PARSEON! Block | PARSEON! Vitlage | Wagholi

Yedter Level (migl)
L O N O 6 &8 O N =

Reréel (am)

=}

Dec 67
Dec 334
Dec 59

Dec 834

|Iv —— Ay

IV e PromMorVArLvITrend [V s = PostMorVrLviTrend v s = AVrLvITrend l

PreMonyoon Water Leve! Treod:

Foxt Monvoon Water Leve! Trend.: ¥V = -0.000017X ¢ 2. 000827
AN Winker Lo ve! Trend: Y = -0,0049000X + 2.927267

Yo -0.007620X + 8185282

Hydrograph shows Pamonsoonfallingwater level trend @ ®91548m/year and Post
monsoonfallingwater level trend @ 0.001404/year

1.8. Water Level Trend201019)

PreMonsoon trend

PostMonsoon trend

Rise in water level trend up to 0.40 m/yea
has been observed in entire central parts
the block;Decline in water level up to 0.2
m/year has been observed in eastern ang
north western parts of the block while rise
in water level up td.2 m/year has bee
observed in northermparts of the block.
Declining trend> 0.6m/year has been

Rise in water level trend has been
observed in southern part of the block;
Declining water level trend u 0.2
m/year has been observed morthern and
southern part of the blockDecline more
than 0.2 m/year has been observed in
major part of the block covering78sq km
area.
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observed in major part of thblock
covering about 432q. km. area.

PreMonsoon Water Level Tren@@1019) | PostMonsoon Water Level Tren@@10

PRE MONSOONK GROUND WATER LEVEL TREND 19)
[MAY J0%0 - MAY 2819
PARSEONI BLOCK. NAGPUR DISTRICT, MARARASHTRA
POST MONEOON GROUND WATER LTWVEL TREND
NOV 2008 - WOV 2018
FARSION BLOCK NAGPUR DISTRICT MAHARASHTRA

Declining trend @>0.2 m/ye&49sq. km.

béélining trend @_So.é m/year 78§. km.

2. Ground Water Issues

Exploitation of Ground Water:

The stage of ground water development hasreased during 2011 to 2013 fro83.98%
to 37.73% and afterwardséurther increased during 2013 to 2017 fro87.73% t038.14%
in Parshionblock of Nagpur District. Further, thmet ground water availability dzeased
during 2011 to 2013 fror85.78MCM t083.20MCM again decreased fro88.20MCM
to 70.44MCM during 2013 to 2017. kéreas the draft for irrigatiomcreased during
2011 to 2013 fron26.00MCM t027.85MCM and again decreased fra2i.85MCM to
18.75MCM during 2013 to 2017.

GW Exploitation in Parshioni Block

100.00 -
90.00:.1 g ——H L 38.00
80.00 - g
70.00 -
60.00 -
50.00 -
40.00 -
30.00 -
2000 -
1000 -
0.00

8578
2

In MCM

2011 2013 2017
s Net Annual GW Awailability in MCM mmmm Existing Gross GW Draft for Irrigation in MCM —m— Stage of development %

Declining water level Trend:

Pre monsoon (20129): decline in water level trend more than 0.2 m/year is observe
about 649 sg. km. covering about 75 % area of the block.

Post monsoon (20149): decline in water level trend more than 0.2 m/year is observ¢
in about 778 sq. km. covering about 90 % area of the block.
Low rainfall and Droughts:
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The longterm rainfall analysis for the period 192019indicates that normal rairal of
Parseonblock is1040.20mm, and also indicates a falling rainfall trendl@71mm/year
with 0% probability of moderate drought.

Based on thelsort-term rainfall data from 2012019for the block, the analysis indicatg
that average rainfall i$037.88mm. The rainfall from last ten years shothst the area
continuously experienced normal rainfall with no droughts.

DECADAL RAINFALL PATTERN,(2010-2019)

1400 - y=-0.0982x +1038.4

1200 -

nnnmil

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
YEAR

:

Rainfall (mm)

o 8888

Low yielding Aquifer resulting poor sustainability:

Limited extentof porous and pervious zone, because of predominance of secpnda
porosity that has evolved from prevailing erratic joint pattern and also the absence (¢
primary porosity, results in poor sustainability of the aquifers. About 51% area of the
block has low yield potential (< 106fday) and can sustain pumping only fbd..5 hrs.
3. AQUIFER DISPOSITION

3.1. Number of Aquifers WI/Fr Granite GneisseAquifer-l, Aquifer
Il

3.2. Lithological disposition

SAR DIAGRAM
PARSEONI SLCCK NAGAUR DISTRICT

= fres)

it
P
e [ oo

|
it |

3.3. Cross Section
Section BB
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3.4. Basic Aquifer Characteristics

Major Aquifers Granite Gneissedirodi Gneissic Complex

Type of Aquifer Aquiferl (Phreatic) | Aquiferll

(Phreatic/Semi confined/Confined) (Semiconfined/confine

d)

Depth to bottom of Aquifer (mbgl) 6to 28 26to 171

Weathered/Fractured zones up to 28 up to 171

encountered (mbgl)

Weathered/Fractured rocks thickness| 1 to 10 1to 18

(m)

SWL (mbgl) 7.70t0 15.85 6 to 48.50

Specific yield/Storativity (S) 0.020to 0.030 3.35 x10*to 3.65 x1@

Transmissivity (T) 15.00 to 70.50 15.00 to 110.00 i#iday
m?/day

Yield 5-120m3/day up to to 4.43 Ips

Sustainability 2to 4 hrs 1to5hrs

4. GROUND WATER QUALITY

4.1 Aquiferl/ Shallow Aquifer

EC values up to 750 uS/cm are observed in northern and southern parts of the bloc
EC values between 750 to 2250 uS/cm are observed in major part of the block. Gro
water is suitable for all purposes excegamevillage havindNitrate more than45 mg/L.

4.2 Aquifer ll/Deeper Aquifer

EC up to 750 uS/cm is observedhorthern part of the block and EC value between 75
to 2250 uS/cm is observed in entire block. Ground water is suitable for all purposes

Phreatic Aquifer (Aquifel) Semi confined/Confined Aquifer (Aquifer
1))

147



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

AQUIFER- |, GROUND WATER QUALITY (MAY 2019
PARSEON! BLOCK, NAGPUR DISTRICT

R I Rl

£ ’

l/ y | 3

S— Py \ PP — F
R ELED By e \ " A '\ )
e I e ", ’v

AQUER. & GROUND WATER QUALITY (MAY 2t
PARSEOW! SLOCH. NALMUR DN TRICT

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Aquifer

Ground Water Recharge Worthy Area (Sq. km.) 536.51

Total Annual Ground Water Recharge (MCM) 74.36

Natural Discharge (MCM) 3.88

Net Annual Ground Water Availability (MCM) 70.43

CurrentAnnual Ground Water Extractidar irrigation (MCM) 18.75

Current Annual Ground Water Extractifor domesticwater supply | 8.10

(MCM)

Current Annual Ground Water Extractifor All usefMCM) 26.86

Provision for domestic and industri@quirement supply to 8.27

2025(MCM)

Net Ground Water Availability for futurese(MCM) 42.91

Stage of Ground Water Development (%) 38.14

Category SAFE

5.2 Aquiferll/Deeper Aquifer

Semi confined/Confined Aquifer (Basalt)

District | Taluka Mean Area Average Sy S Resource
thickness (m) Piezometric head (MCM)

(m)

Nagpur | Parseoni | 3.6 536.51 12.03 0.015

0.00089 | 3.219294

6.0. GROUND WATER MANAGEMENT

6.1. Supply Side Management

SUPPLY (MCM)

Available Resource (MCM) 70.4371
Gross Annual DratMCM) 26.8645
Agricultural Demand GW 18.7546
Agricultural DemandSW 49.127
Domestic Demand GW 8.1099
Domestic Demand SW 2.027475
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Total Demand 78.018975
Area of Block (Sg. Km.) 786.94
Area suitable for Artificial recharge (Sqg. Km) 410.42
Type of Aquifer

Area feasible for Artificial Recharge (WL >3mbgl) (Sg. Km.) | 400.27
Volume of Unsaturated Zone (MCM) 2042.39
Average Specific Yield 0.020
Volume of Sub Surface Storage Space available for Artificial | 40.85
Recharge (MCM)/Rechargmtential (MCM)

Surface water requirement @ 75% efficiency (MCM) 54.46
Surplus water Available (MCM) 8.97
Proposed Structures Percolation Tank Check Dam (

(Av. Gross CapacifypO
TCM*2 fillings = 200

Av. Gross Capacity
10 TCM * 3 fillings =

TCM) 30 TCM)
Number of Structures 31 90
Volume of Water expected to be 4.71 2.02
conserved / recharged @ 75 %
efficiency (MCM)
RTRWH StructuresUrban Areas
Households to be covered (25% with 50 m2 area) 9391
Total RWH potential (MCM) 0.47659325

Rainwater harvested / recharged to DW or BW of 50% housel

4695.5

However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigation techniques

| Nil

Proposed Cropping Pattern change

Irrigated area under Water Intensive Crop(ha)

Not proposed

Water Saving by Change in Cropping Pattern Nil

6.3. Expected Benefits

Net Ground Water Availability (MCM) 70.4371
Additional GW resources available after Supply side interventi 6.72
(MCM)

Ground Water Availability after Supply side intervention(MCM) 77.16
Existing Ground Water Draft for All Uses (MCM) 26.86
GW draft after Demand Side Interventions (MCM) 26.86
Present stage of Ground Water Development (%) 38.14

Expected Stage of Ground Water Development after intervent

(%0)

34.82

Other Interventions Proposed, if any

Alternate Water Sources Available | Nil
6.4. Development Plan

GW available fobevelopment Plan to bring SOD to 65% 27.15
Proposed no. of DW (@ 1.5 ham for 90% of GWR Available) | 1629
Proposed no. of BW (@ 1 ham for 10% of GWR Available) 271
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Additional Area (sq.km.) proposed to be brought under assure

GW irrigation with av. CWR of 0.65 m AF&&ER STAGE OF G
IS ACHIEVED

Regulatory Measures | 60 m

52.11

ARTIFICIAL RECHARGE STRUCTURE
PARSEON! BLOCK, NAGPUR DISTRICT, MAHARASHTRA
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9.12 RAMTEK BLOCK,

Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES

1.1 Introduction

Block Name RAMTEK
Geographical Area (Sq. km.) 896.96Sq. km.
Hilly Area (Sq. km.) 264.25Sq. km.
Poor Ground Quality Area Nil

(Sq. km.)

Population (2011) 1,58,643
Climate SubTropical
1.2 Rainfall Analysis

Normal Rainfall 1164.20mm
Annual Rainfall2019 893.10mm
Decadal Average Annual Rainfa10-19) 981.26mm

Long Term Rainfall
Analysis
(19992019

Declining Trend 15.48 mm/year
Probability of Normal and Excess Rainfall 6%%9.526

Ramhll Trend Analysis (1999 to 2019
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1.3. Geomorphology, Soil & Geology

Major Geomorphic Unit

Probability of Droughts 28.57% Moderate
Pediplain, structural Hills, Pediments

Soil

Very DeefModerately Loamy to Moderately Deep Loamy
to Moderately Loamy to slightly Deep Loamy soil

Geology

Granite Gneisses, Schist meta sediments of Saucer groy
belonging to Dharwar Super Group and Archaen Age

1.4. Hydrology & Drainage

Drainage

Penchriver and its tributaries

Hydrology

Major project Nil

(Reference DSA Year: June 201
17)

Medium project | Completed:l mediumirrigation
projectsgenerating a gross irrigation
Potential 0f1437 ha out of 5000 ha
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area.

Small project

Completed:75 smalirrigation projects
generating a gross irrigation Potential
of 1691 ha out of 5253 ha area.

Irrigation Project
(200250
Ha)others

Completed02 Liftirrigation projects;
10 PT, 190 Kolhapur Bandhara, 325
surface storage bandhara, 156

irrigation well.

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Geographical Area 896.96Sq. km.

Forest Area 114.29Sq. km.

Cultivable Area 292.26Sg. km.

Net Sown Area 375.29Sq. km.

Double Cropped Area 70.80Sq. km.

Area Surface Water 139.66 Sq. km.

under Ground Water 29.67 Sq. km.

Irrigation

Principal Crops Crop Type Area (Sq.

(Reference year 20} km.)
Cereals 187.69
Pulses 42.95
Soyabean 42.60
Cotton 24.72

Horticultural Crops Orange 6.59
Otherfruits 0.29
Banana 0
Vegetables 14.57

1.6.Water Level Behaviour

1.6.1. Aquiferl/Shallow Aquifer

PreMonsoon (May2019

PostMonsoon (NovembeR019

Water level less than 5 mbgl has been
observed in isolated patch gentralpart
of the block; Water level between 5 to 1
mbgl has been observed éntire part of
the block whereas water levels more tha
10 mbgl have been observed isolated
patchesin centraland southern part of
the block covering about9 sg. km. area.

Water levels less thaBmbgl have been
observed in centrakouthern, northern
and eastern parts of the block; Water
levelsbetween2-5 mbgl have been
observed immajor parts of the blek; water
levels between 5 to 10 mbgl have been
observed ircentral and southermpart of
the block covering abol89 sg. km. area.
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PreMonsoon Water Level (Ma3019 PostMonsoon Water Level (No2019

ABATES | e -m-::»::v-mmn-um AQUFER- 1 POST.MONSOON DEFTH YO WATER LEVEL
- '
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BAMTES OO A T TR RAMTEK 810CK, NAGFUR S TRICT
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e G - —_—
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|- & Rl
-
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VT
& -..\_\\ g }f/,
WL>10 mbgFr9sq. km. WL>5 mbgl99sq. km.
1.6.2. Aquiferll/Deeper Aquifer
PreMonsoon (May2019 PostMonsoon (NovembeR019)
Water levels betweer2 to 5mbgl are Water levels less thah mbgl have been
observed irentire blockcovering an area| observed irsouthernparts of the block;
of 897 sq km. Water leveldbetween2-5 mbgl have been

observed immajor parts of the block; wate
levels between 5 to 10 mbgl have been

observed imorth-west to central to south
east part coveringbout269sq. km. area.

PreMonsoon Water Level (Ma3019 PostMonsoon Water Level (Nov.20)L9

ADUHER 1 PRE SONSOON DEFTH TO WATER (hvil AQUIENR 0 SOR T MONBOON DEFTH TO WATER LEVEL
. . INOW 38
AN ‘; a—m'*' RANTER BLOCK. SASFUR DRTIOCY

- - h——

WL>2 mbgl897sq. km. WL>5 mbgl269sq. km.

1.7. Hydrograph

Site Name: Sivani State: Maharashtra District: NAGPUR Tehsil: RAMTEK Block
RAMTEK Villagev&i
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Hydragraph
Silte Name : Sivanl State | Mahavashtra District | Nagpar Taehall . RAMTEK Block | RAMTEK Village : Sivan/

Veser el (Rbd)
o
Rarid (An)

@ a = o »N

I —— ALyl IV = = PreMorMiLyITrend [V = = PostMorvMrLvITrend [ = = AlVrLyITrend |

FroMorsaon Waber Leve! Tremd! ¥ = <0 0028785 + 9.7491980
Pagt Monsoon Water Leve! Trmod! Y = <0 00176G2X + 1 457878
AN Water Leve! Trend: Y = -0.001902X + 2,190077

Hydrograph shows Pramonsoonfallingwater level trend @.034548m/year and Post
monsoonfallingwater level trend @ 0.018024/year

1.8. Water Level Trend201019)

PreMonsoon trend PostMonsoon trend

Decline in water level up to 0.2 m/year | Declining water level trend up to 0.2
has been observed westernand north | m/year has been observed in west centra
western parts of the block while rise in | partto east central parbf the block while
water levelfrom 0-0.6 m/year has been | rise in water ¢vel up to0-0.60m/year has
observed investernin parts of the block; | been observed imorth-west, western part
whereasDeclining trend more than 0.2 | of block. Decline more than 0.2 m/year h
m/year has been observed in major part been observed isouth-east, southwest

of the block covering abou627sq. km. | part of the block covering68sq km area.
area.

PreMonsoon Water Level Tren@@10 PostMonsoon Water Level Tren@@10
19) 19)

FRE MORSOON GACLAD MATEN LEWEL "REND POST MONIOON GROUAD WATER LEVEL "REND
(MAT 2070 . WAY 2019 NON 20%3 - WOV v
RAMTEN B0CK MAGFUR DISTICT, MAMARAZHTRA RANTEN SLOCK. WAGFUR DISTRICT. MAMARASHTRA

Declining trend @>0.2 m/year 63¢. km.| Declining trend @>0.2 m/ye@&68sq. km.

2. Ground Water Issues

Exploitation of Ground Watet:

The stage of ground water development has increased during 2011 to 2013 from
35.7%8% t038.768% and afterwards furthedecreased during 2013 to 2017 fro88.76%
to 37.28% inRamtekblock of Nagpur District. Further, the net ground water availabi
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increaseal during 2011 to 2013 fror86.53MCM t069.60MCM again decreased from
69.60MCM t058.74MCM during 2013 to 2017. Whereas the draft for irrigation
increased during 2011 to 2013 froh9.53MCM t021.78MCM and again decreased
from 21.78MCM t012.76 MCM duing 2013 to 2017.

GW Exploitation in Ramtek Block

8 - 39.00
L 38.50
L 38.00
L 37.50
L 37.00
L 36.50
L 36.00
L 35.50
L 35.00
L 34.50
L 34.00

66,53

2011 2013 2017
mmmm Net Annual GW Awailability in MCM s Existing Gross GW Draft for Irrigation in MCM —m— Stage of development %

Declining water level Trend

Pre monsoon (202@9): decline in water level trend more than 0.2 m/year is obsery
in about 627 sq. km. covering about 69% area of the block.

Post monsoon (202@9): decline in water level trend motkan 0.2 m/year is observe
in about 268 sq. km. covering about 30 % area of the block.

Low rainfall and Droughts:

The longterm rainfall analysis for the period 192919 indicates that normal rainfall ¢
Ramtek block is 1164.20 mm, and also indicatdsaining rainfall trend @ 15.48
mm/year with 28.57% probability of moderate drought.

Based on the shottierm rainfall data from 20022019 for the block, the analysis
indicates that average rainfall is 981.26 mm. The rainfall from last ten years shows
declining rainfall trend @ 12.984 mm/year showing that the area is continuously
experiencing low and declining rainfall with frequent moderate droughts.

Decadal Rainfall Pattern (2010-2019)

1600
1400 y=-12.984x +1052.7
1200
erate
— 1000
E Drought paoderat Moderate
£ 800 Drought Drousht
.
&= 600
400
200
o
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

YEAR

Low yielding Aquifer resulting poor sustainability:

Limited extentof porous and pervious zone, beauof predominance of secondary
porosity that has evolved from prevailing erratic joint pattern and also the absence
primary porosity, results in poor sustainifity of the aquifers. About 3% area of the
block has low yield potential (< 106fday) andcan sustain pumping only for1L5 hrs.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers \ W/Fr Granite Gneisseg\quiferl, Aquifer
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3.2. Lithological disposition
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3.3. Cross Section
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3.4. Basic Aquifer Characteristics

Major Aquifers Granite Gneisses (Tirodi Gneissic Comp

Type of Aquifer Aquiferl Aquiferll

(Phreatic/Semi confined/Confined) (Phreatic) (Semiconfined/confine

d)

Depth to bottom of Aquifer (mbgl) 4.90 to 15.00 36 to 168

Weathered/Fractured zones up to 15.00 up to 168

encountered (mbgl)

Weathered/Fractured rocks thickness (n 0.90 to 2.00 lto7

SWL (mbagl) 4.65t0 10.05 3.90t0 12.0

Specific yield/Storativity (S) 0.015t0 0.020 | 1.80 x10*to 2.60 x1&

Transmissivity (T) 12.00to 80.50 | 12.00 t0100.00
m?/day m?/day

Yield 5-120m3/day 0.38to0 7.76 Ips

Sustainability 2to 4 hrs 1to5hrs

4. GROUND WATER QUALITY

4.1 Aquiferl/ Shallow Aquifer

EC values up t850 uS/cm are observeaks isolated patch in centrghrts of the block
EC valuebetween 250750 uS/cm are observed @entral and southeriparts of the
block and EC values between 750 to 2250 uS/cm are observed in major part of th
block. Ground water is suitable for all purposes

4.2 Aquifer ll/Deeper Aquifer
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EC values up t850 uS/cm are observeak isolated patch in centrahrts of the block
EC valuebetween 250750 uS/cm are observed imajor parts of the block and EC
values between 750 to 2250 uS/cm are observesbiath-west part of the block.
Ground water is suitable for all purposes

Phreatic Aquifer (Aquifel) Sem confined/Confined Aquifer (Aquifer
1))

ADUFER | OSOUNMD WATES QUALITY mar 1evn AGUFER §  OROUND WATER QUALITY AT Jie
RAMTER BLOCE NAGFUS Onf THC 1 - SAMTES S O0K. NAGHS Ol Tc Y

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Aquifer

Ground Water Recharge Worthy Area (Sqg. km.) 632.71
Total Annual Ground Water Recharge (MCM) 61.86
Natural Discharge (MCM) 3.12
Annual Extractable Ground Water RechafigeCM) 58.73

Current Annual Ground Water Extractifor irrigation (MCM) 12.76

Current Annual Ground Water Extractidoamestic water supply | 9.13
(MCM)

Current Annual Ground Water Extractifor All usefMCM) 21.89

Provision for domestic and industrial requirement supply to 9.31
2025(MCM)

Net Ground Water Availability for futungse (MCM) 37.14
Stage of Ground Water Development (%) 37.28
Category SAFE

5.2 Aquiferll/Deeper Aquifer

Semi confined/Confined Aquifer (Basalt)

District Taluka Mean Area Average Sy S Resource
thickness Piezometric (MCWM)
(m) head (m)

Nagpur Ramtek 7 632.71 157.6 0.015 0.00089 0.755595

6.0. GROUND WATBMRANAGEMENT

6.1. Supply Side Management

SUPPLY (MCM)

Available Resource (MCM) 58.74

Gross Annual Draft (MCM) 21.89
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Agricultural DemandGW 12.757
Agricultural DemandSW 90.779
Domestic Demand GW 9.133
Domestic Demand SW 2.28325
TotalDemand 114.95225
Area of Block (Sq. Km.) 1142.9
Area suitable for Artificial recharge (Sq. Km) 62.4
Type of Aquifer
Area feasible for Artificial Recharge (WL >3mbgl) (Sq. Km.) 62.4
Volume of Unsaturated Zone (MCM) 77.95
Average Specific Yield 0.015
Volume of Sub Surface Storage Space available for Artificial Req 1.16925
(MCM)/Recharge Potential (MCM)
Surface water requirement @ 75% efficiency (MCM) 1.559
Surplus water Available (MCM) 1.39776
Surplus runoff considered fadanning (MCM) @ 75%/100% 1.04832
Proposed Structures Percolation TankAv. | Check Dam
Gross Capacit¥00 (Av. Gross Capacity0
TCM*2 fillings = 200 | TCM * 3 fillings = 30
TCM) TCM)
Number of Structures 5 14
Volume of Water expected to be 0.73 0.31
conserved / recharged @ 75 %
efficiency (MCM)
RTRWH StructuresUrban Areas
Households to be covered (25% with 50 m2 area) 6081
Total RWH potential (MCM) 0.29888115
Rainwater harvested / recharged to DW or BW of 50% household| 3040.5

However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigation techniques \

Nil

Proposed Cropping Pattern change

Irrigated area under Water Intensive Crop(ha)

Not proposed

Water Saving by Change@nopping Pattern

Nil

6.3. Expected Benefits

Net Ground Water Availability (MCM) 58.74
Additional GW resources available after Supply side interventions
1.05

(MCM)

Ground Water Availability after Supply side intervention(MCM) 59.79
ExistingGround Water Draft for All Uses (MCM) 21.89
GW draft after Demand Side Interventions (MCM) 21.89
Present stage of Ground Water Development (%) 37.28

Expected Stage of Ground Water Development after interventions

36.61

Other Interventions Proposedf,any

Alternate Water Sources Available |

Nil
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6.4. Development Plan

GW available for Development Plan to bring SOD to 65% 19.96
Proposed no. of DW (@ 1.5 ham for 90% of GWR Available) 1198
Proposed no. of BW (@ 1 ham for 10% of GWR Available) 200

Additional Area (sq.km.) proposed to be brought under assured G| 32.32
irrigation with av. CWR of 0.65 m AFTBER6 STAGE OF GWD IS
ACHIEVED

Regulatory Measures |60 m

ARTIFICIAL RECHARGE STRUCTURE
RAMTEK BLOCK, NAGPUR DISTRICT, MAHARASHTRA
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9.13 SAVNER BLOCK, NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES

1.1 Introduction

Block Name SAVNER
Geographical Area (Sq. km.) 675.43q. km.
Hilly Area (Sq. km.) 113.065q. km.
Poor Ground Quality Area Nil

(Sqg. km.)

Population (2011) 2,29,450
Climate SubTropical
1.2 Rainfall Analysis

Normal Rainfall 1012.70mm
Annual Rainfall2019 816.40mm
Decadal Average Annual RainfaD10-19) 962.90mm

Long Term Rainfall
Analysis
(19992019

RisingTrend4.349mm/year

Probability of Normal and Excess Rain#l19% & 9.5%
Probability of Droughts 4.76% Moderate and 9.52%
Acute

Rain&ll Trend Analysis (1999 to 2019

1800

1600

1400

1200

1000

800

600

400

200

0

1999
2000 1

2001 . '
2002
2003 '

y=4.349x+912.7

2004

EQUATION OF TREND LINE4%+912.70

|

2017 ’

2018

|

\
2014
2015
2016

2005
2006 ‘
2007
2008
2009

2010
2011

2012
2013
2019

1.3. Geomorphology, Soil & Geology

Major Geomorphic Unit

Weathered, SlightlyModerately and highlgissected
Plateay alluvium plainPediplain, structural Hills,
Pediments

Soll Deep moderate loamy tModerately Deep Loamy to
Moderately Loamy to slightly Deep Loatoywery shallow
loamyto extremely shallow clayey soil

Geology Unconsolidated Sediments, Deccan Traps (Basalt)

Age: Late Cretaceous to Eocene
Gondwana Super groupérmian to Carboniferojs
Granite Gneisses, Schist meta sediments of Saucer grc
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belonging to Dharwar Super Group and Archaen Age

1.4. Hydrology &Drainage

Drainage

Kanharriver and its tributaries

Hydrology Major project

Nil

(Reference DSA Year: June 2071p

Medium project

Completed: 8 mediumirrigation
projectsgenerating a gross
irrigation Potential ofL00069 ha
out of 22401 ha area.

Small project

Completed15 smalirrigation
projectsgenerating a gross
irrigation Potential 0813 ha out
of 3478 ha area.

Irrigation Project
(100-250 Hajothers

Completed2 PT, 92 Kolhapur
Bandhara, 132 surface storage
bandhara, 2 Lift Irrigation
scheme, 5549 irrigation well.

1.5. Land Use, Agriculture, Irrigation & Cropping Pattern

Geographical Area 675.435q. km.
Forest Area 54.35Sq. km.
Cultivable Area 461.39Sq. km.
Net Sown Area 501.41Sq. km.
Double Cropped Area 51.65Sq. km.
Area under | Surface 0.00Sg. km.
Irrigation Water
Ground 28.04Sq. km.
Water
Principal Crops Crop Type Area (Sqg. km.)
(Reference year 20) Cereals 28.04
Pulses 89.47
Soyabean 20.82
Cotton 278.67
Orange 17.24
Otherfruits 0.28
Horticultural Crops Banana 0.02
Vegetables 31.16

1.6.Water Level Behaviour

1.6.1. Aquifed/Shallow Aquifer

PreMonsoon (May2019

PostMonsoon (NovembeR019

Water levelbetween 25 mbgl has been
observed in isolated patch imestern part
of the block; Water level between 5 to 1(
mbgl has been observed @ast, south
central and wespart of the block

whereas water levelbetween10-20 mbgl

Water levelbetween 02 mbgl has been
observed in isolated patch imesternand
easternpart of the block; Water level
between 25 mbgl has been observed in
eastern, waternand northernpart of the
block; Water level between 5 to 10 mbgl
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have been observed imajor part of the
block covering abous06sg. km. area.
Water level > 20 mbgl mbserved in
isolated patch irsouthrwestern part of
the blockcovering an area of 34 sq km.

has been observed igast, south, north
central and wespart of the block
whereas water levels more than 10 mbg
have been observed as in northern
southernand central parts of the block
covering aboutl68sq. km. area.

PreMonsoon Water Level (Ma3019

AQUIFER. L PIE-MONBOON
OEPTH TO WATER LEVEL
(MAY 2070
BAVNER BLOCK
NAGPUS DISTRICT

WL>D mbgl34 sqg. km.

PostMonsoon Water Level (No2019

WL>10 mbgl 168q. km.

1.6.2. Aquiferll/Deeper Aquifer

PreMonsoon (May2019

PostMonsoon (NovembeR019

Water levels betwee2 to 5 mbgl are
observed in southern half of the block;
water levels betweed to 10 mbgl are
observedin south, east, north west part ¢
the block; whereasnore than10 mbgl|
have been observed imajor half of the
block covering abou405sg. km. area of
the block.

Water levels betwee2 to 5 mbgl are
observed in southern half of the block;
water levels betweed to 10 mbgl are
observedin south, east, north part of the
block; Water levels between 10 to 20 mb
have been observed icentral, northpart
of the block whereas more than 20 mbgl|
has been observed as isolated patch in
north western part of the block and cover
122sq. km. area.

PreMonsoon Water Level (Ma3019

AQUIFER. &, PREMONSOON
DEFPTH TO WATER LEVEL
(MAY 2049)

SAVNER BLOCK
NAGPUR DIBTRICT

AT AT R

--------

W ol Raters (01
v A LB

WL>10 mbgl405sq. km.

PostMonsoon Water Level (N62019

AQUIFER- I, POST-MONSOON
DEPTH TO WATER LEVEL
(NOV 2019) B
SAVNER BLOCK
NAGPUR DISTRICT

[T

' as

WL>

1.7. Hydrograph
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SAVNERVillage:Kothulna

Site NameKothulnaState:Maharashtra District: NAGPURTehsil:SAVNERIock: :

Hydrograph
Site Name : Kothuina State : Maharashtra District : Nagpur Tahsii: SAVNER Block : SAVNER Viliage : Kothuinag

e L o S

Water Level (mbgl)

Q
Rainfall (mm)

Dec 914
Dec 924
Dec 934
Dec 944
Dec 954
Dec 964
Dec 974
Dec 984
Dec 994
Dec 00+
Dec 014
Dec 024
Dec 034
Dec 044

- - = = = = = = = =

Dec 06+
Dec 074
Dec 084
Dec 094

[P — amstrL

|V = = PreMonrLviTrend |V = = PostMonvrLviTrend [V = = AlMtrLviTrend

PreMonsoon Water Leve! Trend: Y = 0.0064933X + 8.549548
Post Monsoon Water Leve! Trend: Y = 0.008004X + 4.204278
AN Water Leve! Tread: ¥ = 0.008383X + 6.152508

Hydrograph shows Prmonsoonrisingwater level trend @.077796m/year and Post
monsoonrisingwater leveltrend @ 0.096048n/year

1.8. Water Level Tren@01019)

PreMonsoon trend
Rising 0.0216 to 0.19 m/year
Falling 0.12 to 1.65 m/year

PostMonsoon trend
Rising 0.073 to 0.622 m/year
Falling 0.071 to 1.770 m/year

been observed icentral, southerrand

in water level up to 0.2 m/year has been
observed in isolated patches southern
parts of the block. Declining trend more
than 0.2 m/year has been observed in
major part of the block covering abouv3
sq. km. area.

Decline in water level up to 0.2 m/year ha

north western parts of the block while rise

Declining water level trend up to 0.2
m/year has been observed @ast
central north westpart of the block
while rise in water level up to 0.2 m/yee
has been obseerd innorthern partof
block. Decline more than 0.2 m/year hg
been observed in major part of thielock
except northern partovering 45sqg km
area.

PreMonsoon Water Level Tren@@10-19)

/;3

GQOUND WAY[R LEVEL TREND
(MAY 2040 . MAY 201%)

e L L R T —
Mot Agusun M
e o 1

Déélining trend @>0.2'r7n?/year735;q. km.

PostMonsoon Water Level Tren@@10
19)

POST-MONSOON X
GROUND WATER LEVEL TREND
(NOV 2010 - NOV 2019}
SAONER BLOCK
NAGPUR DISTRICT "/'\&.'

onTH
MAHARASHTRA . 7 T
MATITAPRALITEN ‘7 ~ "‘\a\
nY: &
I/ . N

st

Frrviae Agetw  Alsesrvieee
Mo o Aqpeters < 4
Arwn | $21.20 5g e

Declining trend @>0.2 m/year 4G§.

165



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

| km.

2. Ground Water Issues

Exploitation of Ground Water:

The stage of ground water development has increased during 2011 to 2013 from
74.45% to 77.9% and afterwards further decreased during 2013 to 2017 ffaGn®4%
to 76.3%%6 inSavnemblock of Nagpur District. Further, the net ground water availabil
increasel during 2011 to 2013 fror§2.00MCM t065.13MCM again decreased from
65.13MCM t046.73MCM during 2013 to 2017. Whereas the draft for irrigation
increased during 2011 to 2013 frof3.10 MCM to 47.28 CM and again decreased
from 47.28 MCM to 29.181CM duing 2013 to 2017.

GW Exploitation in Savner Block

- 78.00
- 77.50
- 77.00
- 76.50
- 76.00
- 75.50
- 75.00
- 74.50
- 74.00
- 73.50
- 73.00
- 72.50

2011 2013 2017
mmmm Net Annual GW Awailability in MCM mmmm Existing Gross GW Draft for Irrigation in MCM —nu— Stage of development %

Declining water level Trend :
Pre monsoon (202Q29): decline in water level trend more than 0.2 m/year is observ,
in about 473 sg. km. covering about 69% area of the block.

Post monsoon (201@9): decline in water level trend motkan 0.2 m/year is observe
in about 405 sg. km. covering about 60 % area of the block.

Low rainfall and Droughts:

The longterm rainfall analysis for the period 1998019indicates that normal rainfall o
Savnemblock is1012.70mm, and also indicatesrésingrainfall trend @4.349mm/year
with 4.768% probability of moderate drought.

Based on the gsirt-term rainfall data from 201@2019for the block, the analysis
indicates that average rainfall 82.90mm. The rainfall from last ten years showtst
the area continuously experienced low and declining rainfall but with no droughts.

DECADAL RAINFALL PATTERN (2010-2019)

1600 - y=-20.01x + 1083
1400 -

1200

nnimi

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

o§$§§
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Low yielding Aquifer resulting poor sustainability:

Limited extent of porous and pervious zone, because of predominance of secondg
porosity that has evolved fromrpvailing erratic joint pattern and also the absence o
primary porosity, results in poor sustainability of the aquifers. About 55% area of tf
block has low yield potential (< 100m3/day) and can sustain pumping onlylf&r frs.

3. AQUIFERISPOSITION

3.1. Number of Aquifers \ W/Fr Granite GneissegA\quiferl, Aquiferll

3.2. Lithological disposition

BAR DIGGRAM
SAVEER B OOK MAGPUR (NSTRICT

Proncigal Agdter
Baman
Ho of Aguifer 02
-y PO Arwa 070 43 85 bm
| Aqutsert (305 Basan)
l Agatier || F1L Basan)

- Aassie Ranan
N

3.3. Cross Section

Section CQ

Unhelogicel Cross Saction € C Oof Suvmer Modk Nagpur Distrie

——

-
T awar e pata
W sasarer masaLy

3.4. Basic Aquifer Characteristics |

Major Aquifers Basalt (Deccan Traps)

Type of Aquifer Aquiferl (Phreatic)| Aquiferll

(Phreatic/Semi confined/Confined) (Semiconfined/confined)
Depth to bottom of Aquifer (mbgl) | 10to 21 3310 194.50
Weathered/Fractured zones upto2l up to 194.50
encountered (mbgl)

Weathered/Fractured rocks 0.5t02.0 3to 21

thickness (m)

SWL (mbgl) 4.80to 13.95 2.32t0 17.42

Specific yield/Storativity (S) 0.02 to 0.030 3.35 x16*to 3.65 x16

Transmissivity (T)

15.00 to 70.50
m?/day

15.00 to 110.00 #iday

167



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

Yield

10 to120m3/day

up to to 2.50 Ips

Sustainability

2to4 hrs

1to5 hrs

4. GROUND WATER QUALITY

4.1 Aquiferl/ Shallow Aquifer

EC valuebetween 250750 uS/cm are observed @entral, western, southern and
northern parts of the block and EC values between 750 to 2250 pS/cm are observ
major part of the block. EC valulestween2250-3000uS/cm are observeds isolated
patch in eastermparts of the blockGround water is suitable for all purposescept
somevillage having\itrate more than45 mg/L.

4.2 Aquifer ll/Deeper Aquifer

EC valuebetween 250750 uS/cm are observed major parts of the block and EC
values between 750 to 2250 uS/cm are observesbath-eastpart of the block.

Ground water is suitable for all purposes

Phreatic Aquifer (Aquifed)

Semi confined/Confined Aquifer (Aquifer
I

AGURER. )
GROUND WATER QUALITY
(MAY 2010)
BAVNER BLOCK
NAGPUR DISTRICT

WADHYAPRATE SN

AGUIFEN- ¥
GROUND WATER QUALITY
IMAY J019)
SAVNER BLOCK
NAQPUR DISTIC T

VAT APRASE

-----
Prariee bueme Afiesen Maner
. At
o e e

5. GROUND WATER RESOURCE

5.1 Aquiferl/ Shallow Aquifer

Ground Water Recharge Worthy Area (Sq. km.) 562.37
Total Annual Ground Water Recharge (MCM) 50.04
Natural Discharge (MCM) 3.32
Net Annual Ground Water Availability (MCM) 46.72
ExistingGross Ground Water Draft for irrigation (MCM) 29.13
Existing Gross Ground Water Draft for domestic and industri{ 6.54
water supply(MCM)

Existing Gross Ground Water Draft for All udd€M) 35.67
Provision for domestic and industria@quirement supply to 6.81
2025(MCM)

Net Ground Water Availability for future irrigation developme| 10.97
(MCM)

Stage of Ground Water Development (%) 76.34
Category SemiCritical

5.2 Aquiferll/Deeper Aquifer

168



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

Semi confined/Confined AquiféBasalt)

District Taluka Mean Area Average Sy S Resource
thickness Piezometric (MCM)
(m) head (m)

Nagpur Savner 13.4375 562.37 | 49.9675 0.015 0.000482 1.718978

6.0. GROUND WATER MANAGEMENT

6.1. Supply Side Management

SUPPLY (MCM)

AvailableResource (MCM) 46.72

Gross Annual Draft (MCM) 35.67

Agricultural DemandGW 29.1299

Agricultural Demand¢SW 0

Domestic Demand GW 6.5401

Domestic Demand SW 1.635025

Total Demand 37.305025

Area of Block (Sqg. Km.) 618.59

Area suitable foArtificial recharge (Sq. Km) 497.69

Type of Aquifer

Area feasible for Artificial Recharge (WL >3mbgl) (Sg. Km.) | 336.45

Volume of Unsaturated Zone (MCM) 841.12

Average Specific Yield 0.020

Volume of Sub Surface Storage Space availabkrfibicial 16.8224

Recharge (MCM)/Recharge Potential (MCM)

Surface water requirement @ 75% efficiency (MCM)

22.42986667

Surplus water Available (MCM)

7.53648

Percolation Tank
(Av. Gross Capacifyp0
TCM*2 fillings = 200

Proposed Structures

Check Dan
(Av. Gross Capacity
10 TCM * 3 fillings =

TCM) 30 TCM)
Number of Structures 26 75
Volume of Water expected toeb 3.96 1.70
conserved / recharged @ 75 %
efficiency (MCM)
RTRWH StructuresUrban Areas
Households to be covered (25% with 50 m2 area) 22052
Total RWH potential (MCM) 1.097087
Rainwater harvested / recharged to DW or BW of 50% 11026

household

However, it is economically not viable & hence, not recommended.

6.2. Demand Side Management

Micro irrigation techniques

Sugarcane crop @bout 2.02 sgkm area is ground water
irrigated, 100 % ground water irrigated (2.02 sqkm) propose(
be covered under Drip (sg.km.)

Volume of Water expected to be saved (MCM). Surface Floo
reg- 2.45 m. Drip Re.1.88, WUEQ0.57 m

1.14
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Proposed Cropping Pattern change

Irrigated area under Water Intensive Crop(ha)

Not proposed

Water Saving by Change in Cropping Pattern

Nil

6.3. Expected Benefits

Net Ground Water Availability (MCM) 46.72
Additional GW resources available after Supply side 5.65
interventions (MCM)

Ground Water Availability after Supply side intervention (MC| 52.37
Existing Ground Water Draft for All Uses (MCM) 35.67
GW draft after Demand Side Interventions (MCM) 34.53
Present stage of Ground Water Development (%) 76.34
Expected Stage of Ground Water Development after

. : 65.93
interventions (%)

Other Interventions Proposed, if any

Alternate Water Sources Available | Nil
6.4. Development Plan

GW available for Deelopment Plan to bring SOD to%0 2.13

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

128

Proposed no. of BW (@ 1 ham for 10% of GWR Available)

21

Additional Area (sq.km.) proposed to be brought under assut
GW irrigationwith av. CWR of 0.6 AFTER 70 % STAGE OFR
GWD IS ACHIEVED

13.73

Regulatory Measures

60 m

Proposed locations for AR structures

ARTIFICIAL MECHAROR S TRLC TUNE

SAONEN BLOCK NAGFUR DI T T DEMAND SOE INTERVENTON

| SAYNER BLOCK
| A NAGPUR DISTRICT
J NAMARASNTRA

...........
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ADDITIONAL AREA PROPOSED TO BE BROUGHT

UNDER ASSURED GW IRRIGATION
SAONER BLOCK

NAGPUR DISTRICT

LEGEND

- Ao 13 735 bin. Ares proposed
12 Do Drougin under senuced OW
AN Wil ay CVWR of 085 m
Aler T0% siage of WD oivng

Princgal Aguite Basall
Arwa 030,20 Sgam

aH
1" 0 Ay

171



Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

ANCHAYAT LEVEL AQUIFER MANAGEMENT PLAN

l.  Sukal

Il. Mandwa
I1l. Salai Godhni
I\VV. Dhanoli
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10. PANCHAYAT LEVEL AQUIFER MANAGEMENT PLAN
10.1 WATERSHEDS WGKN-2 and WGKN-3, SUKALI, UMRED BLOCK,

Aquifer Maps and Ground Watbtanagement Plan, Nagpur District, Maharash#820

NAGPUR DISTRICT, MAHARASHTRA

1. SALIENT FEATURES

1.1 Introduction

Village Name Sukali
Geographical Area (Sg. Km.) 5.9659 sq km
Hilly Area (Sg. Km) NIl
Population (Predictee2019) 54

Climate

Monsoon Tropical

Normal Rainfall (mm) (nearesin gauge statioftmred)

1179.7mm

Annual Rainfall (mm) 200B8 (nearest rain gauge station 1209mm

Umred

1.2. Geomorphology, Soil & Geology

Geomorphic Unit

Plateau ¢lightly to moderately dissectgd

Geology

Deccan Traps (Basalt) Age: Late Cretaceous to Eocene

Soil

BCS; Clayey to loamy.

1.3. Hydrology & Drainage

Watershed

WGKN2; WGKN 3

Drainage

Godavari basin, Wainganga River véthy

dendritic drainagepattern.

Irrigation Project (Major/Medium/Minor etc.)

Ni |

WC structures (PT /KT / CD / FP etc.)

01-CD, 1Village Pond

1.4. Land Use, Agriculture, Irrigation & Cropping Pattern

Specifics Area (Sqg. Km.)

Forest Area 1.76

Cultivable Area 1.556

Net Sown Area 1.556

Double Cropped Area 1.1

Irrigation Dug wells Nil

Irrigation Bore wells Nil

Area under Drip & Sprinkler Irrigation Nil

Area under Irrigation Surface Water Nil
Ground Water 144.60 ha

Principal Crops GQtton 75.40 ha

(Reference year 20120) Syabean 50.20 ha
Pulses 18.70 ha
Wheat 18.20 ha
Gram 12.10 ha
Vegetables 5 ha

1.5.Water Level BehaviourAquifer-1 (Shallow Aquifer)

PreMonsoon (May2019)

Based on prenonsoon data from Key
Observation wells in and around the village

PostMonsoon (NovembeR019)
Based on posimonsoon data from Key
Observation wells in and around the villag
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is observed that in the north, northast, east
and central part, the DTWL ranges between
10 mbgl whereas in theorth- west and
southrwest DTWL ranges between less thar
mbgl.

it is observed that north east and eastern
part of the village shows DTWL in tremge
of 4-6 mbgl. In the northwestern, south
and south western part a long patch of
DTWL ranging upto 10 mbgl is observed.

PRE - MONSOON DEPTH TO WATER LEVEL (MAY 2019)
SUKLI VILLAGE, WATERSHED WGKN-2 AND WOKN-
UMRED BLOCK, NAGPUR DESTRICT. MAMARASHTRA

POST - MONSOON DEPTH TO WATER LEVEL (NOV 2019)
SUKLI VILLAGE, WATERSHED WGHN-2 AND WGXN-3
UMRED BLOCK. NAGPUR DISTRICT. MAHARASHTRA

Veww e,

Crvrmge

-

[ &

o Yhuge M
o et Sariey

2. Ground Water Issues

Non-availability of surface and Groundwater for irrigation.

Less ground watgvotential of aquifer.

3. AQUIFER DISPOSITION

3.1. Number of Aquifers

Basalt¢Aquiferl (Phreatic / Shallow
aquifer)

3.2. Aquifer Characteristics

Major Aquifers

Basalt (Deccan Traps)

Type of Aquifer

Basalt¢cAquiferl (Phreatic / Shallow

aquifer)
Static Water Level (mbgl) 3.6
Depth of Occurrence (mbgl) 10.00
weathered/fractured rocks thickness (m) 0-8
Specific yield (Sy) 0.02

4. GROUND WATER QUALITY: Phreatic Aquifer (AquBéallow aquife

Except Sulphate, which is abdviL, rests of the parameters are within MPL. The qualit
ground water is good and fit for drinkiradter proper treatment domestic and irrigation

purpose.
PH/ EC |TDS|TH |CajMg|Na [K|CQ|HCQ|CI |SQ |NG|F
8.211698| 11043354653 [{237|4 |0 140 | 32325920 |12.2
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5. GROUND WATER RESOURQE®er-I/ Shallow Phreatic Aquifer (Basalt)

5. 1 Water budgeting

A. Water availability

Area (ha) 596.59
Rainfall (m) 1.209
Water precipitated, ham, (Area X RF) 721.28
90 % of precipitations (ham) 1.088
AR recharge by artificiaécharge structure (mcm) 0.0012
Runoff (2.5%)RFAR) (ham) 16.23
Evaporation (35%) (ham) 227.20
Water retaired in ground Tank, Nala etc. (5%) (ham) 32.46
Recharge to phreatic aquifer (10%) (ham) 64.92
Enhance soihoisture, utilised by root system (ham) 194.75
Total Water availability (MCM) 2.92

B. Requirement

Domestic @60 Ipcd X total pers@¥) (MCM) 0.0012
Animal @40 Ipad X total anim&1(0 (MCM) 0.0031
Irrigation water applied (MCM) 0.31
Nonagriculture use (MCM) 0.06
Total Requirement (MCM) 0.38
C. GW available for Planning (MCM) 2.54
Stage of GW Development (%) 13.06
6.0. GROUND WATER RESOURCE MANAGEMENT

6.1. Supply Side Management

SUPPLY (MCM)

Available Resource (MCM) 2.92
Agricultural SupplgGW 0.31
Agricultural SupplySW 0.00
Domestic SupplyGW 0.0042
Domestic SupplySW 0.00
Non agriculture use (MCM) 0.06
Total GW availability (MCM) 2.54
Gross Annual Draft (MCM) 0.38
Area of Block (Sg. Km.) 5.9659
Areasuitable for Artificial recharge (Sg. Km) 5.97
Type of Aquifer Hard rock
Area feasible for Artificial Recharge (WL >5mbgl) (Sg. Km.) 5.368
Volume of Unsaturated Zone (MCM) 0.000013
Average Specific Yield 0.02

Volume of Sub Surface Storage Spaealable for Artificial Recharge
(MCM)

0.00000027

Surplus water Available (MCM)

16.23

Proposed Structures Percolation Tank (Av.
Gross Capacit§y00

TCM*2 fillings = 200

Check Dam (Av. Gross
Capacityl0 TCM * 3 fillings 1
30 TCM)
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TCM)

Number ofStructures Not Proposed Not Proposed

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

Specific Recommendations Not Proposed
As per State Govt. Resolution, segment wise nala/strean
2dand 392 NRSNJ a0 NBFYa kylflQa
widening upto 3 m depth or upto weathered rock
considering the local hydrogeological condition without
disturbing the ecology/aquifer/environmental flow of
nala/stream.

Consideringaverage nala deepening of 1 m depth, additio| --
storage

Considering average nala deepening of 1 m depth, additi| --
recharge @ 75%

RTRWH Structures

Households to be covered (25% with 58area) 227

Total RWH potential (MCM) 0.0000499
Rainwater harvested / recharged @ 80% runofiediicient 0.0000400

However, RTRWH is economically not viable & not Recommended.

6.2. Demand Side Management

Micro irrigation techniques

Area is proposed to be covered under Drip \ Not Proposed
Proposed Cropping Pattern change

Irrigated area under Water Intensive Crop(ha) \ Not proposed
6.3. Expected Benefits

Net Ground Water Availability (MCM) 2.92
Additional GW resourcesvailable after Supply side interventions | 0.00

(MCM)

Ground Water Availability after Supply side intervention (MCM) 2.92

Existing Ground Water Draft for All Uses (MCM) 0.38

GW draft after Demand Side Interventions (MCM) 0.00

Present stage of Ground WatDevelopment (%) 13.06
Expected Stage of Ground Water Development after interventions| 13.06

Other Interventions Proposed, if any

Alternate Water Sources Available | Nil

6.4. Development Plan

Volume of water available for GWD after stage of Ghught to 1.52
65% (MCM)

Proposed Number of DW (@ 1.5 ham for 90% of GWR Available) | 91

Proposed Number of BW (@ 1.0 ham for 10% of GWR Available) | 15

Area (ha) proposed to be brought under assured GW irrigation with 233.44
CWR of 0.65 m after 65% stage of GWD is achieved

Regulatory Measures \ 60m borewells/tube wells
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Panchayat Management Plan

ADDITIONAL AREA PROPOSED TO BE BROUGHT
UNDER ASSURED GW IRRIGATION
SUKLI VILLAGE, WATERSHED WGKN-2 AND WGKN-3
UMRED BLOCK, NAGPUR DISTRICT, MAHARASHTRA

LEGEND

B  Waledody
AU 2 33 8q m wes i proposed
1% be drought under msued GW Drminagn
Wammwmnw T —-—

,/' Veatorred Bounaary

W iy

Soil map

| Landuse map
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SOu.
SUKLI VILLAGE, WATERSHED WGKN-2 AND WOKN-3
UMRED BLOCK. NAGPUR DISTRICT, MAHARASHTRA

)

g .

/
' am _a

e

e

at

’ \
s
Owey VR sbev ey ey A ety
»
Il T favee, Vatea Diove, Crowsage
. oo
[ o\ —
7 Wt Bty
"~ 2L

LAND USE
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In the village major area is covered by de
loamy soil covering.889sg.km area
whereas in some parts such as in south
side shallow loamy soil is observed.

In the village major cultivable land is under
double cropping pattern covering 619 sq.km
whereas2.026sq.km area is under khéri

Geomorphology & Drainage map

Hydro-geology map

Major part of the village shows moderate

Entire village is covered by Deccan trap Bas
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