
Chapter – 2 

Physical Features 
 

2.0 General  
 

The proposed Wainganga (Gosikhurd) - Nalganga (Purna Tapi) link 

project is conceived for the benefit of the Vidarbha region in the State of 

Maharashtra. The link project envisages diversion of 1772 Mm3 from the existing 

Gosikhurd (Indira Sagar) project (first National Project in the country) on 

Wainganga river in the Pranhita sub-basin of Godavari basin for extending 

irrigation, domestic and industrial water supply in six districts of Vidarbha region 

viz. Nagpur, Wardha, Amravati, Yeotmal, Akola & Buldhana before out falling 

into Nalganga project on Nalganga river of Tapi basin.  The link will extend 

irrigation to a new area of about 371277 ha in Vidarbha region utilizing about 

1286 Mm³.  Besides, the link will provide 32 Mm³ and 397 Mm³ of water towards 

domestic & industrial water supply in the command respectively, while the 

remaining 57 Mm³ is accounted towards transmission losses.  The link will feed 

about 40 existing/ proposed storages/tanks enroute the link canal, through which 

the envisaged benefits in the command area will be realized. 

 

The present chapter deals with the physical features such as geographical 

disposition, topography & physiography, geology of the basin areas, river system 

and command area proposed to be benefited under the link canal. 

 

2.1 Geographical Disposition  

 

The project area of the Wainganga (Gosikhurd) - Nalganga (Purna Tapi) 

link canal is located in Wainganga/Pranhita & Wardha sub-basins of Godavari 

basin and PurnaTapi sub-basin of Tapi basin in Vidarbha region of Maharashtra. 

Vidarbha is the eastern region of Maharashtra State made up of Nagpur and 

Amravati divisions. It comprises of eleven districts viz. Akola, Amravati, 

Buldhana, Washim, Yeotmal, Wardha, Nagpur, Bhandara, Gondia, Chandrapur 

and Garchiroli. It occupies 31.6% of total geographical area and holds 21.3% of 

total population of Maharashtra. It borders the State of Madhya Pradesh in the 

north, Chattisgarh in the east, Telangana in the south and Marathwada & 

Khandesh regions of Maharashtra in the west. Geographically, Vidarbha lies in 

the northern part of Deccan plateau. There are no major hilly ranges like Western 
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ghats. The Satpura range lies to the north of Vidarbha region in Madhya Pradesh. 

The Melghat area of Amravati district is on southern offshoot of Satpura ranges. 

The Wainganga (Gosikhurd) - Nalganga (PurnaTapi) link canal is 

proposed to take off from Gosikhurd reservoir on its right flank near village Rajoli 

in Kuhi taluka of Nagpur district on Rajoli – Ghotangaon metal road with a full 

supply level of    241 m. The Gosikhurd dam is an existing project across river 

Wainganga, a major tributary of river Godavari. The dam is located at latitude 

20°5215 N and longitude 79°3700 E near Gosikhurd village upstream of Pauni 

town in Bhandara district of eastern Vidarbha region in Maharashtra.The 

proposed link canal traverses through Kuhi, Umred, Nagpur and Hingna talukas 

of Nagpur district, Seloo, Arvi and Wardha talukas of Wardha district, 

Dhamangaon railway, Chandur railway, Amravati and Nandgaon(Kh) talukas of 

Amravati district, Karanja taluka of Washim district, Murtizapur, Akola, 

Barshitakli and Patur talukas of Akola district, Khamgaon, Nandura and Motala 

talukas of Buldhana district in Vidarbha region. The canal runs almost westward 

upto Nalganga river except for the occasional local change of direction. The link 

canal integrates the existing Lower Wardha reservoir across Wardha river and 

Katepurna reservoir across Katepurna river as balancing reservoirs. The Lower 

Wardha project is situated across river Wardha, a right bank tributary of river 

Wainganga in Godavari basin at latitude  20°52'30'' N and longitude 78°15'30'' E 

near village Dhanodi in Arvi taluka of Wardha district. The Katepurna project is 

located at latitude 20°28'53'' N and longitude 77°09'24'' E near village Mahan in 

Barshitakli taluka of Akola district. At tail end, the link outfalls into the existing 

Nalganga reservoir on Nalganga river, a tributary of Purna Tapi river with an FSL 

of 310.50 m. The Nalganga project is situated between latitudes 20°45'00'' to 

20°53'00'' N and longitudes 76°11'00'' to 76°20'00'' E near village Sanglad in 

Motala taluka of Buldhana district.  The total length of link canal is about 426.54 

km. The important rivers that would be crossed by the canal are Amb, Veena, 

Bor, Panchdhara, Dham, Wardha, Vidarbha, Saraswati, Kholad, Uma, Pinjar, 

Katepurna, Indrupa, Morna, Bordi, Nirguna, Vishwamitri, Mun, Mahesh, Torna, 

Gnyanganga, Siddhaganga and Viswaganga. Enroute, the link feeds about 40 

existing and proposed storages (including Lower Wardha and Katepurna). The 

command area under the link project is spread in Nagpur, Wardha, Amravati, 

Yeotmal, Akola and Buldhana districts of Vidarbha region. The whole project 

area falls between latitudes 20°24' and 21°05' N and between longitudes 76°10' 

and79°40' E entirely in the State of Maharashtra. 
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The Index map of the link project showing rivers, basin boundaries, State 

boundaries, off-take, tail end and enroute storages/tanks etc. is appended at         

Plate 1.1 in Volume-IV. 

 

2.2 Topography of the Basins, Reservoirs and Command Area 

 

The Wainganga (Gosikhurd) - Nalganga (Purna Tapi) link canal passes 

through Pranhita & Wardha sub-basins of Godavari basin and Purna Tapi sub-

basin of Tapi basin. Physiographic map of the link project is at Fig.-2.1.  
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 The Gosikhurd reservoir on the Wainganga river (after its confluence with 

Wardha river, is known as Pranhita), Lower Wardha reservoir on river Wardha, 

Katepurna reservoir on Katepurna  river, a tributary of Purna Tapi river and 

Nalganga reservoir on Nalganga river, also a tributary of Purna Tapi river (all 

existing) act as the controlling structures for the proposed link canal. 

The locations of these controlling structures are presented in Table- 2.1. 

 

Table- 2.1 

Locations of Controlling Reservoirs of the Link Canal 
Sl 

No. Reservoir Lat.(N) Long.(E) Village Taluka District River 

Sub-

basin/ 

basin 

1 Gosikhurd 20052’15” 79037’00” Gosikhurd Pauni Bhandara Wainganga 
Pranhita / 

Godavari 

2 
Lower 

Wardha 
20052’30” 78015’30” Dhanodi Arvi Wardha Wardha 

Wardha / 

Godavari 

3 Katepurna 20028’53” 77009’24” Mahan 
Barshit

akli 
Akola Katepurna 

Purna Tapi 

/Tapi 

4 Nalganga 
20045’00” to 

20053’00” 

76011’00” 

to76020’00” 
Sanglad Motala Buldhana Nalganga 

Purna Tapi 

/ Tapi 

 

The link project including its enroute command area falls in the 

Wainganga/Pranhita & Wardha sub-basins of Godavari basin and Purna Tapi sub-

basin of Tapi basin. The topography of these sub basins/basins and also in the 

catchments upto the above dam sites is described briefly in the following paras: 

 

2.2.1   Godavari Basin 

 

The Godavari is the largest river in the Southern peninsula and the second 

largest in India.  The river rises in the Sahyadris at an altitude of about 1067 m 

above Mean Sea Level near Triambakeshwar in Nasik district of Maharashtra and 

after flowing for a distance of about 1465 km, joins the Bay of Bengal in Andhra 

Pradesh.  The river in its course covers the States of Maharashtra, Telangana, 

Chhattisgarh and Andhra Pradesh.  The Godavari basin lies between latitudes 

16°16' N and 22°43' N and longitudes 73°26' E and 83°07' E.  It is roughly 

triangular in shape.  The basin extends over an area of 312813 km2, which is 

nearly 10% of the total geographical area of the country. The percentages of the 

catchment area of the basin in the States of Maharashtra, Madhya Pradesh, 
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Chhattisgarh, Karnataka, Andhra Pradesh, Telangana and Orissa are 48.6, 10.2, 

10.7, 1.4, 4.9, 18.5 and 5.7 respectively.  The principal tributaries of the river are 

Pravara, Purna, Manjra, Maner, Pranhita, Indravati and Sabari.  The Godavari 

Basin map is shown in Plate 2.1. 

  

2.2.1.1 Wainganga /Pranhita sub-basin of Godavari basin 

 

 The Pranhita is one of the northern tributaries of the river Godavari in its 

middle reaches. The Pranhita sub-basin lies between latitudes 18°48' N and 

22°43' N and longitudes 78°03' E and 80°53' E.  The Wainganga after its 

confluence with the Wardha is called Pranhita.  The Pranhita with its three 

principal branches viz the Penganga, the Wardha and the Wainganga, is the 

largest tributary of the Godavari.  The river Wainganga rises at an altitude of 

about 640 m in Seoni district of Madhya Pradesh, flows east for a short distance 

and then south for a length of about 274 km in Seoni and Balaghat districts of 

Madhya Pradesh and further a distance of about      334 km in Maharashtra before 

the tributary Wardha joins it to form what is known as the Pranhita river.  In 

Madhya Pradesh, the Wainganga river receives from its right the waters of the 

Sagar, the Hirri and the Chandan rivers.  At the boundary of Madhya Pradesh and 

Maharashtra, it receives the waters of the Bagh from its left bank and the waters 

of the Bawanthari from its right bank.  After entering Maharashtra, the 

Wainganga receives on the right bank the waters of the Kanhan at about 378 km 

from its source.  Further south, the Wainganga receives the waters of the Garhvi 

on its left and the Andhari on its right at about 483 km and 587 km respectively 

from its source.  The combined waters of the Wainganga and the Wardha i.e., 

Pranhita, flow for a further distance of 113 km along the boundary of Maharashtra 

and Telangana before joining river Godavari.  The major tributaries of the 

Pranhita are Dina on the left bank in Maharashtra and Peddavagu on the right in 

Telangana joining at 632 km and 644 km respectively.   

 

The catchment area of the full Pranhita is 109079 km2 while that of the 

truncated Pranhita sub-basin (excluding Wardha and Penganga) is 61094 km2, 

which is 19.53% of the Godavari basin.  The catchment area of truncated sub-

basin lies in the States of Madhya Pradesh (24566 km2), Chhattisgarh (271 km2), 

Maharashtra (30100 km2) and Telangana (6157 km2).The Pranhita sub-basin 

covers Balaghat, Chhindwara, Seoni, Betul and Mandla districts of Madhya 

Pradesh; Rajnandgaon and Kowardha districts of Chhattisgarh; Nagpur, 
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Bhandara, Gondia, Chandrapur and Garchiroli districts of Maharashtra; and 

Adilabad district of Telangana. The Pranhita sub-basin is bounded by Wardha 

sub-basin of Godavari basin on the west, Godavari river on the south, Narmada 

basin on the north and Mahanadi basin on the East.  

The Pranhita sub-basin is in the shape of a top draining the slopes of 

Satpura, Gaikhuri, Ambagarh and Ballahi ranges.  Most of the terrain of the 

Wainganga river upto its confluence with the Bagh river is mountainous and the 

remaining is flat.   The entire catchment area of the Pranhita sub-basin is full of 

ridges, valleys and low hill ranges. The north-west, north-east and the south-west 

portions of the sub-basin are marked with rugged topography with hill ranges 

having an elevation between  260 m and 610 m on either side of the river 

Wainganga.  Between these hill ranges, the alluvial plain of the sub-basin 

stretches in the north-south and east-west directions with an average elevation of 

300 m in the northern portion and about 100 m in the southern portion.  The 

topography slope or the sub-basin gradient is 8 to 12 m/km towards south-east in 

western portion and 12 to 18 m/km towards south-west in the eastern portion of 

the sub-basin.  

2.2.1.2 Wainganga sub-basin upto Gosikhurd dam 

 

The total length of Wainganga river from its origin upto Gosikhurd dam is 

about 407 km. The total catchment area upto the Gosikhurd dam site is 34862 

km2, out of which 24566 km2 lies in Madhya Pradesh, 271 km2in Chhattisgarh 

and 10025 km2 in Maharashtra. The upper reach upto the confluence of 

Wainganga with river Bagh is hilly. After that, it is undulating terrain with gentle 

slope towards north-south. The shape of the catchment is triangular with an 

average width of approximately 150 km. 
 

2.2.1.3 Wardha sub-basin of Godavari basin 

 

The Wardha is one of the right tributaries of Pranhita river.  The Wardha 

sub-basin lies between latitudes 19°18' N and 21°58'N and longitudes 77°20' E 

and 79° 45’ E. 

   

 The Wardha river rises at an altitude of about 777 m in the southern slopes 

of the Dahawadhana peak of Satpuda hills in Multai taluka of Betul district of 

Madhya Pradesh and traverses for a total length of 528 km before it joins the river 

Wainganga.  From the source, it traverses 42 km in Madhya Pradesh, 16 km along 



Detailed Project Report of Wainganga (Gosikhurd)-Nalganga (Purna Tapi) link project  
 

53 

 

the common boundary between Madhya Pradesh and Maharashtra, 428 km in 

Maharashtra and 42 km along the common boundary of Maharashtra and 

Telangana.  The important left bank tributaries are the Kar, the Jam, the Wena 

and the Erai and the right bank tributaries are the Madu, the Bembla and the 

Penganga. 

The catchment area of Wardha sub-basin (excluding the catchment area of 

Penganga) is 24087 km2 which is 7.7% of the area of Godavari basin. The sub-

basin lies in the states of Madhya Pradesh (6.6%), Maharashtra (91.9%) and 

Telangana (1.5%). 

The Wardha sub-basin is triangular in shape with an average width of about    

90 km.  The terrain is mountainous consisting of ridges and valleys covered with 

forests and the country opens out lower down. 

2.2.1.4 Wardha sub-basin upto Lower Wardha dam 

The length of Wardha river from the origin up to Lower Wardha dam is 

approximately 190 km. The catchment area of Wardha sub-basin upto to Lower 

Wardha dam is 6317 km2 which lies roughly between latitudes 20°5230 N  and 

21°58' N and longitudes 77°45' E and 78°44' E. The sub-basin area is bounded 

with Satpura hill range in the north, Purna Tapi sub-basin in the west, Wainganga 

sub-basin in the east and Penganga in the south. 

  

2.2.2 Tapi Basin 

 

The river Tapi which is the second largest west flowing inland river of the 

peninsula rises near Betul district of Madhya Pradesh at an elevation of 752 m. 

In the head reach for a distance of about 241 km, the river traverses through an 

open and partially cultivated plain before plunging into a rocky gorge in the 

Satpura hills. The Tapi basin extends over an area of 65,145 km2 and lies between 

north latitudes  20° 05’ to 22° 03’ and east longitudes 72° 38’ to 78°17’ situated 

in the Deccan plateau. The basin covers a drainage area of 9804 km2 in Madhya 

Pradesh, 51504 km2 in Maharashtra and 3837 km2 in Gujarat. The important 

tributaries joining from the left are the Purna, the Vaghur, the Girna, the Bori, the 

Panjhra and from right the Aner. The Tapi basin consists of mainly black soil. 

The coastal plains in Gujarat have alluvial soil with black soil on the surface.  The 

Tapi Basin map is shown in Plate 2.2. 
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2.2.2.1 Purna Tapi sub-basin 

 

The river Purna is a left bank tributary of Tapi river which flows in the 

westward direction and covers western part of Vidarbha area. The sub basin is 

formed by the extended range of Satpura hills with altitude ranging between 775 

m to 205 m. The Purna river drains a total area of 18929 km2.The catchment area 

of the sub basin extends over Akola, Amravati, Buldhana, Washim, and Jalgaon 

districts of Maharashtra State and Betul district of Madhya Pradesh. It lies 

between latitudes   20°08’40” N and 21°38’00” N and longitudes 76°00’25” E 

and 77°54’30” E. The total length of the river is about 350 km and average width 

is 70 km. The sub basin is bounded with Satpura hills and Tapi Satpura in the 

north, Penganga sub-basin of Godavari basin in the south, Wardha sub-basin of 

Godavari basin in the east and Tapi in the west. The shape of the sub basin is 

triangular. The north, north-east and south-west terrain of the catchment is 

mountainous. Between these hill ranges, there is an alluvial plain having slope 

towards north-south and south-north upto river Purna with residual low hills. 

 

2.2.2.2 Katepurna sub-basin upto Katepurna dam 

 

The rive Katepurna is a left bank tributary of river Purna Tapi. The river 

rises from village Karanji of Malegaon taluka in Washim district of Maharashtra 

at an elevation of about 550 m. The sub basin area spreads between latitudes 

20°08’ N and 20°29’N and longitudes 76°58’ E and 77°14’ E. It extends in Akola 

and Washim districts of Maharashtra state. The sub-basin terrain upto the 

Katepurna dam is undulating with the elevation ranging from 400 m to 550 m. 

Most of the lower and middle terrain of the sub basin is covered with forest. The 

catchment area of the sub-basin upto Katepurna dam is 514 km2. The length of 

Katepurna river upto dam site is approximately 60 km whereas the total length of 

river upto its confluence with Purna river is 108 km.  
 

2.2.2.3 Nalganga sub-basin upto Nalganga dam  

 

The Nalganga river is another left bank tributary of river Purna Tapi. It 

flows almost in northward direction. The sub-basin area lies between latitudes 

20°31’ N and 20°44’ N and longitudes 76°03’ E and 76°15’ E. The catchment 

area of the sub basin upto Nalganga dam is 316 km2 with maximum length and 

width of 22 km & 18 km respectively. The catchment area spreads in Buldhana 
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district of Maharashtra state. The length of river Nalganga upto dam site is 30 km 

whereas its total length upto the confluence with Purna Tapi river is 73 km. The 

shape of the sub-basin is triangular with an average width of 13 km. The upper 

terrain of sub-basin is hilly with altitude upto an elevation of 660 m and is covered 

with dense forest. The other part is alluvial plain of Purna valley with residual 

hills having altitude upto 450 m. 

 

2.2.3  Topography of Reservoirs 

2.2.3.1  Gosikhurd reservoir 
 

The Gosikhurd dam site is situated across the river Wainganga near the 

village Gosikhurd in Pauni tehsil of Bhandara district of Maharashtra at latitude 

20° 52' 15'' N and longitude 79° 37' 00'' E (Toposheet 55 P/9). The submergence 

area of the reservoir is spread over 22258 ha at FRL 245.50 m which lies 

approximately between latitudes 20° 45'  N & 21° 12’ N  and longitudes 79° 27' 

E & 79° 43’ E. The reservoir is classified as Type II - Lake Type. The average 

depth of the reservoir is approximately 5.1 m. The reservoir is bounded on west 

with low hills ranging in altitude between 250-350 m and sloping moderately 

towards plain land on east. Gaindogri reserved forest is on the western side just 

downstream of the reservoir. The submergence area of the reservoir comprises of 

about 6661 ha of Govt. land, 14109 ha of private land (mostly arable) and 1488 

ha of forest land. 

 

2.2.3.2  Lower Wardha reservoir 

 

The Lower Wardha project is a multi-purpose project constructed by Govt. 

of Maharashtra across river Wardha, a right bank tributary of river Wainganga in 

Godavari basin. The project is located at latitude 20° 52' 30'' N and longitude 

78°15' 30'' E (Toposheets 55 L/1 and 55 L/5) near village Dhanodi in Arvi tehsil 

of Wardha district. The submergence area of the reservoir at FRL 283.80 m is 

7188 ha. It lies between latitudes 20° 52' N & 20°59' N and longitudes 78°08'E 

& 78°17’ E. The average depth of the reservoir is approximately 3.5 m. The 

submergence area of reservoir is mostly arable area. It is bounded with of low hill 

range of elevation upto 390 m in Gumgaon reserved forest on its north-eastern 

side and the ridge with its tributary Kolad nala on south-western side. 
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2.2.3.3  Katepurna reservoir 

 

The Katepurna is a multi-purpose project constructed across river 

Katepurna, a left bank tributary of river Purna Tapi of Tapi basin by Govt. of 

Maharashtra. The project is located at latitude 20° 28' 53'' N and longitude 77° 

09' 24'' E near village Mahan in Barshitakli tehsil of Akola district. The 

submergence area of the reservoir at FRL 347.775 m is 1243 ha which includes 

206 ha of forest land. It lies between latitudes 20° 25' N & 20°29' N and longitudes 

77° 08' E & 77° 11' E. The average depth of the reservoir is approximately 7.9 m. 

The eastern & southern boundaries of the reservoir are hilly with an altitude upto 

400 m and are covered with reserved forest. The western & south-western terrain 

around the reservoir is undulating with residual low hills having altitude upto 376 

m and is covered with dense and open scrubs.  

 

2.2.3.4  Nalganga reservoir 

 

The Nalganga is a medium irrigation project constructed across river 

Nalganga, a left bank tributary of river Purna Tapi of Tapi basin. The project is 

located between latitudes 20° 45' N& 20° 53' N and longitudes 76° 11' E& 76°20' 

E downstream of village Sanglad in Motala tehsil of Buldhana district.  The 

submergence area of the reservoir at FRL 294.44 m is 1098 ha. It lies between 

latitudes 20° 41' N & 20° 44' N and longitudes 76°09' E & 76°12’ E. The average 

depth of the reservoir is approximately 6.5 m. The reservoir area is mostly arable 

land. Its shape is triangular and is bounded on its west and south by residual low 

hills with elevation upto 340 m and with plains of moderate slope on its eastern 

side. 
 

2.2.4   Command Area 

 

The Wainganga (Gosikhurd) – Nalganga (Purna Tapi) link project 

envisages diversion of 1772 Mm3 of water of Wainganga river from Gosikhurd 

project to provide irrigation, domestic and industrial water supply to the water 

deficit areas of Vidarbha region in Maharashtra as detailed below:  

Sl. No. District Talukas 

1 Nagpur Nagpur, Hingna, Kuhi, Umred 

2 Wardha Seloo, Wardha, Arvi 

3 Amravati Dhamangaon, Nandgaon(Kh) 

4 Yeotmal Ner, Babhulgaon 
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5 Akola Akola, Barshitakli 

6  Buldhana Shegaon, Motala 

 

Three major rivers viz. Wainganga, Wardha & Purna Tapi and/or their 

tributaries are draining in the command area of the project. The command is 

mainly under 40 enroute storages/tanks proposed to be integrated with the link 

project. Topography of the command area is undulating and is of moderate slope. 

Isolated hill tops/hillocks and continuous hill ranges in small stretches with 

valleys dominate in the command area. The flat lands can be irrigated by leveling/ 

shaping works i.e. by preparing the land into number of field chalks/blocks and 

leveling with gentle slopes for each block/chalk.  

 

2.3 Geology of the Basins, Reservoirs and Command Area 

 

 Wainganga/Pranhita and Wardha rivers of Godavari basin and Purna Tapi 

river of Tapi basin (along with their tributaries) are the rivers draining in the 

project area. The geology of these river basins are described in the following 

paras: 
 

2.3.1 Geology of Wainganga/Pranhita sub-basin 

 

 The Wainganga sub-basin forms part of the peninsular shield composed of 

Archaean formations.  Lying over the Archaean mass are basins of Deccan trap 

lavas, Cuddapah and Vindhya rocks referable mainly to the Precambrian and 

perhaps partly to the Cambrian age. The type of rocks mainly found in the 

Wainganga catchment are classified as Recent, Purana, Deccan Trap, Gondwana 

and Archaean.  

 

The hydro-geological studies carried out by the Central Ground Water  

Board and the State Ground Water Department in the sub-basin reveal that the 

ground water occurs  in all geological formations viz.,  the older Sausar and Sakoli 

groups, the Cuddapah and Vindhyan Supergroups, the Gondwanas, the Deccan 

traps, Laterites and in the alluvium.  Groundwater occurs in the soil cover 

weathered mantle, in the highly jointed and fractured zones of the hard rocks and 

in the gravel and coarse sand layers the alluvium.  The depth of the water table 

varies from 4.5 m to 16 m below ground level. Detailed geology of Pranhita sub-

basin can be inferred from district-wise geology of Nagpur and Wardha districts 
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(paras 2.3.5.1 & 2.3.5.2) through which the link canal passes and where in the 

command area of the link project is proposed. 

 

2.3.2 Geology of Wardha sub-basin 

 

The geological formation in the sub-basin presents various types of rock 

formations including the older Precambrian, Vindhyas, Gondwanas and 

sediments.  Various types of rocks found in the sub-basin are classified under the 

Gondwanas, the Deccan trap and the Archaean. 

Hydro-geological studies have been carried out by the State Ground Water 

Departments and the Central Ground Water Board in the sub-basin.  The studies 

reveal that in the Vindhyas, Gondwanas, Deccan Traps, laterites and alluvium 

groups, ground water occurrence is noticed.  Ground Water occurs in the soil 

cover, weathered mantle and in the highly jointed and fractured zones of the hard 

rock.  In the alluvium, the ground water is found in the basal portion containing 

gravel and coarse sand under the water table. The depth of water table varies from 

4.5 m to  16 m. The existing ground water development in the sub-basin is mainly 

from open wells and dug-cum-bore wells. Detailed geology of Wardha sub-basin 

can be inferred from district-wise geology of Wardha district (para 2.3.5.2) 

through which the link canal passes and where in the command area of the link 

project is proposed. 

 

2.3.3 Geology of Purna Tapi sub-basin 

 

The Purna – Tapi sub-basin is entirely covered by Deccan Trap lava flow 

along with alluvium. The Deccan trap is a vast pile of volcanic lava flows laying 

one over the other and is more or less uniform in chemical composition.  It includes 

the other volcanic products such as tuff, breccias, ash beds etc. The Deccan Trap 

lava flows have been considered as horizontal beds.  But some of the sections 

indicate that many of the flows have dips ranging between 5 to 40 metres per 

kilometre. Compact, massive basalt occurs in Purna Tapi Sub basin. Most part of 

the sub-basin is covered by basaltic lava flows of upper Cretaceous to lower 

Eocene age. Detailed geology of Purna Tapi sub-basin is evident from district-

wise geology of Amravati, Akola and Buldhana districts (paras 2.3.5.3 to 2.3.5.5) 

through which the link canal traverses and in which command area of the link 
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project is spread. The reach wise geological map of the link project is shown in 

Plates 2.3.1 to 2.3.3 and that of the whole link is given at Fig.-2.2. 



Chapter 2: Physical Features
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2.3.4  Geology of the reservoirs 

2.3.4.1 Gosikhurd reservoir 

 

 In the vicinity of project area surface rocks are sakoli series of Archean 

system and they consist of schist, chloriticphyllite and quartzite. The dam 

alignment runs along phyllite which is traversed with number of quartz vain. The 

reservoir submerges the copper deposits at Pular and Gold occurring at Bhiwapur.  

 

2.3.4.2  Lower Wardha reservoir 

 

The reservoir area is mostly occupied by Alluvium of Quaternary which 

comprises of unconsolidated silt, clay sand and gravels. The thickness of alluvium 

varies from 3 to 15 m. 

 

2.3.4.3  Katepurna reservoir 

 

The reservoir area is mostly occupied by basaltic lava flows of the Deccan 

trap of Cretaceous to Palaeogene age and are classified under Sahyadri groups of  

Buldhana formation. The formation comprises of 3 ‘Aa’ flows and 3 compound 

pahoehoe flows, which are dark grey, fine to medium grained, massive, hard, 

compact and moderately porphyritic in nature. 

 

2.3.4.4  Nalganga reservoir 

 

The reservoir  area is covered by Deccan Trap basalt flows of Upper 

Cretaceous to Palaeogene age and are classified under Sahyadri groups of  Ajanta 

formation. The formation comprises of  2 ‘Aa’  and 8 compound pahoehoe flows, 

which are dark, massive fine to medium grained in nature. 

 

2.3.5 Geology of Command Area 
 

 The proposed command area under Wainganga (Gosikhurd) – Nalganga 

(Purna Tapi) link project is spread in Nagpur, Wardha, Amravati, Yeotmal, Akola 

and Buldhana districts of Maharashtra state. The geology of these six districts 

based on the respective district resources maps of GSI is furnished in the 

following paras: 
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2.3.5.1  Nagpur District 

 

 Rock formations ranging in age from Archaean to Recent are exposed in 

the district. Tirodi Gneissic Complex of Archaean to Palaeo Proterozonic age 

(>2500-2200 m.y.) comprising migmatite, orthogneiss and granulite occupies the 

eastern and northeastern part. An outcrop of granulite is marked at 14 km 

northeast of Mauda. Amgaon Gneissic Complex of Archaean-Palaeo Proterozoic 

age occupies the southeastern part and comprises granitic gneisses and migmatitic 

gneisses with calc-silicate, quartzite, ultramafic and amphibolite. Sakoli Group 

of Meso Proterozoic age (2000-1600 m.y.) occupies the southern part and 

comprises mica schist, phyllite, carbon aceousphyllite, metabasalt with 

associated tuff, metarhyolite and felsic volcanics with associated tuff. Sausar 

Group of Meso Proterozoic age occupies the northern part and comprises quartz-

muscovite schist, feldspar-muscovite schist, and intercalated quartzite 

(Sitasawangi Formation); calc-gneiss and manganiferous marble with pockets of 

manganese ore(Lohangi Formation); muscovite-biotite, schist with manganese 

ore (Mansar Formation); quartzite and quartz-muscovite schist (Chorbaoli 

Formation); muscovite-biotite schist and quartz-biotite granite (Junewani 

Formation) and crystalline limestone and dolomite (Bichua Formation) which are 

repeatedly tight folded. The Sausar Group is a store house of manganese ore 

deposits. Talchir Formation of Carboniferous to Permian age (345-230 m.y.) and 

Kamthi Formation of Permain to Triassic age(280-195 m.y.) of Gondwana 

Supergroup are exposed around Umred, Savner and Kamthi. Former comprises 

of boulder bed, sandstone and shale and latter comprises of sandstone and 

ferruginous sandstone. Coal seams occur in Barakar Formation underlying the 

Kamthi Formation. Lameta group of Cretaceous age (136-65 m.y.) is exposed 

between northwest of Nagpur and south of  Umred as disconnected patches. 

Almost half of the district in its western and southern parts is occupied by the 

Deccan Trap comprising 60m thick pile of basaltic flows of Cretaceous to 

Palaeogeneage(60-62 m.y.) At places, Intertrappean (sedimentary) beds separate 

the individual flows. Isolated laterite cappings are found around Kondhali. 

Alluvial deposits of Pleistocene to Recent age are found along Kanhan, Jam, 

Wunna and Sur rivers. The district is well known for its economic mineral 

deposits, particularly manganese ore. 
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2.3.5.2 Wardha District 

 

 The oldest rocks in the district belong to the Lameta Group of Late-

Cretaceous age (110 m.y.) which occur along the Wardha river at the southern 

most part of the district, and comprises of sandstone, clay and cherty limestone. 

Almost the entire district is occupied by basaltic lava flows of the Deccan Trap 

belonging to Cretaceous to Palaeogene age (68-62 m.y.). A total of 29 lava flows 

have been delineated in the district having an aggregate thickness of around 400 

m. The individual flows range from 10-30 m in thickness. Five flows show 

compound flow character and the other 24 flows are generally simple flows with 

a few showing “Aa” characters. The middle massive part of the flows isaphyric 

to highly prophyritic in character. The Deccan Trap in the central and sourthern 

parts of the district has been classified into the Ajanta, Chikhli and Karanja 

formations in the ascending order of succession. Ajanta formation is exposed in 

the southern part of the district and comprises 5 flows with rocks generally dark 

grey in colour, fine to medium grained and aphyric to moderately porphyritic. 

The Chikhli formation occupying the southern part comprises 6 flows of which 3 

flows are of ‘simple’ type and the other are ‘compound’. The youngest lava 

sequence of the Karanja formation occupying the major part of the area, 

comprises 18 flows which are mostly of ‘simple’ type. The rock is fine to medium 

grained, dark grey and aphyric to highly porphyritic in nature. Inter-trappean beds 

upto 3 m in thickness occur in between the flows in the southern and eastern parts. 

These mainly comprise red and green clays, green chert and buff coloured 

limestone with gastropod fossils at few places. 

 

 Laterite belonging to Cainozoic era occur as isolated cappings over the 

basalt flows at a few places southeast of Karanja. Alluvium of Quaternary occurs 

along the Wardha valley and comprises unconsolidated silt, clay sand and gravels. 

The thickness of alluvium varies from 3 to 15 m. 

 

2.3.5.3 Amravati District 

 

 The district is mostly occupied by the basaltic lava flows of the Deccan 

Trap of Cretaceous to Palaeogene age and is classified under Sahyadri and 

Satpura groups respectively confined to south and north of Tapi lineament. Purna 

alluvium of Pleistocene to Recent age occurs in the intervening areas. The basaltic 

flows belonging to Sahyadri group of Deccan trap is classified under Chikhli, 
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Karanja and Ritpur formations in the ascending order. The Chikhli formation is 

exposed in the southeastern part and comprises a maximum of six flows of non-

porphyritic to moderately prophyritic nature. Its exposed thickness varies from 

45 metres to 130 metres. The Karanja formation includes eight to fourteen Aa 

flows of non- porphyritic to highly porphyritic nature. Its maximum exposed 

thickness is upto    366 m and it occupies a vast area in the district. This formation 

has both Aa and pahoehoe type of flows. Ritpur formation includes seven flows 

of Aa to simple type of non-porphyritic to moderately porphyritic nature. Its 

exposed thickness varies from 55 to 117 metres. The Deccan trap flows in the 

area north of Tapi lineament/Salburdi fault represent the Satpura Group 

comprising of five formations viz. Kalisindh, Kankariya-Pirukheri, Indore, 

Bargonda and Golai Formations. The lowermost Kalisindh formation occupies a 

small isolated occurrence in the northern part of the district. Both Aa and 

pahoehoe flows represent this formation. A linear patch of Upper Gondwana 

formation consisting of sandstone is exposed in northern part. Overlying this, a 

few outcrops of intratrappean rocks of Lameta Group are also seen. Isolated 

outcrops of Laterite are present on the Deccan Trap flows. Alluvium occupies 

about 1/3 area of the district. The maximum thickness of this alluvium is upto 

185 m. Structurally, the area of the district is quite disturbed as evidenced from 

the faults, lineaments and some neo tectonic activity.   

 

2.3.5.4 Akola District 

 

 The district is mostly occupied by basaltic lava flows of the Deccan trap of 

Cretaceous to Palaeogene age and are classified under Sahyadri and Satpura 

Groups respectively confined to south and north of Tapi lineament. Northern 

most part of the district is occupied by Purna alluvium of Pleistocene to Recent 

age. 

 The basaltic flows belonging to Sahyadri Group of Deccan trap are 

classified under Ajanta, Chikhli, Buldhana, and Karanja formations in the 

ascending order. The Ajanta formation is exposed in two isolated small patches 

in the southeast and northeast part of the district. It comprises of 6-8 moderately 

to sparsely porphyritic flows of both ‘aa’ and pahoehoe type. 

 The Chikhli formation comprises of 12 aphyric to porphyritic compound 

pahoehoe and ‘aa’ flows. This formation is exposed in northwest and southeast 

parts of the district. 
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 The Buldhana formation occupies a vast area in the southern and south 

western part of the district. The formation comprises of 3 ‘aa’ flows and 3 

compound pahoehoe flows, which are fine to medium grained, massive and 

moderately porphyritic. 

 The upper most Karanja formation comprising 14 flows occupies a vast 

area in the district. This formation has both ‘aa’ and pahoehoetype of flows. The 

flows in general are aphyric to moderately porphyritic. 

 The Deccan trap flows in the north of Tapi lineament represent the Satpura 

Group comprising of three formations, viz the upper most Bargonda formation 

followed by Indore formation and the lower most Kalisindh formation. 

 The Bargonda formation has 10-16 flows of ‘aa’ to simple type with one 

compound pahoehoe type. The flows are sparsely to moderately porphyritic, hard, 

compact, massive and fine-grained. 

 The Indore formation has very small extent in the northernmost part of the 

district. It comprises both ‘aa’ and pahoehoe type of flows. 

 The lowermost Kalisindh formation occupies a small area in the northern 

part of the district. Both ‘aa’ and pahoehoe flows represent this formation. 

 A linear patch of Upper Gondwana formation consisting of sandstone is 

exposed in Salbardi area. An isolated small patch of 8m thick laterite is seen 

within Buldhana formation in the south western part of the district. 

 About 1/3 part of the district in the northern part is covered by Purna 

alluvium. The maximum thickness of this alluvium is upto 185 m. 

 

2.3.5.5  Buldhana District 

 

Major part of the district is covered by Deccan Trap basalt flows of Upper 

Cretaceous to Palaeogene age (68-62 m.y.). Alluvium, isolated occurrences of 

Gondwana and laterites cover the remaining area. The Deccan lava sequence is 

grouped under Satpura Group and Sahyadri Group in the area north and south of 

Purna Tapi river, respectively. The Satpura Group comprises thirty-nine flows of 

varied types with thickness of individual flows varying between 15-40 m. The 

lower and middle sequences are of pahaoehoe type while the upper flows are of 

Aa type. The Satpura Group of flows is further subdivided into four formations 

on the basis of presence of either megacryst marker flows or prominent red/green 

bole beds. 
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 The lava assemblage of Sahyadri Group consists of alternating sequence of 

pahoehoe and Aa types and is subdivided into Ajanta, Chikhli and Buldhana 

formations. Purna river follows a mega lineament which trends roughly (East-

West) and joins the Tapti lineament towards west. Tapti lineament manifests 

itself as E-W trending Salbardi/Gavilgarh fault which is a reverse fault, the 

northern block being upthrown. Two parallel gravity faults trending ENE-WSW 

are seen west of Lonar Crater, extending for 25-30 km. The Gondwana outcrop, 

seen in the north-eastern part belongs to Upper Gondwana and includes coarse 

grained, buff brown sandstone. Laterite is developed as local capping on the 

Buldhana formation, north of Amdapur, in two separate outcrops. The laterite is 

4 to 10 m thick and the profile includes lithomarge clay at the base and reddish 

to deep brown pisolitic laterite above. Quaternary sediments with a maximum 

thickness of 275 m are present in the Purna Valley.  

 

2.3.5.6   Yeotmal District 

 

 Basaltic flows of Deccan Trap belonging to Upper Cretaceous to Lower 

Palaeogene age occupy the major part of the district. The other rock types include 

granite-gneiss of Peninsular Gneissic Complex, limestone, shale, dolomite and 

dolomitic limestone of Penganga Group and Gondwana Supergroup of rocks, 

comprising Talchir, Barkar and Kamthi formations and cherty limestone, grit and 

sandstone of Lameta Group. 

 The basaltic flows of Deccan Trap belong to Sahyadri Group, which is 

further divided into Ajanta, Chikhli, Buldhana and Karanja formations. The flows 

are aa and compound pahoehoe types and are generally dark grey, massive, fine 

to medium grained and non to moderately porphyritic. Few flows are of highly 

porphyritic in nature. 

 The intertrappean beds include limestone and green chert. At a few places 

they are fossiliferous. The limestone is cherty. Ferrugenous laterite profile seen 

as capping in isolated mounds, varies in thickness between 5 to 25 metres. The 

gravel beds, silt, sand and clays found along major rivers form the quaternary 

deposits. The district is endowed with high-grade limestone deposits of cement 

grade. 
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2.4 River System and Catchment Area 

 

The schematic diagram illustrating an overview of the river system of the 

Wainganga (Gosikhurd) – Nalganga (Purna Tapi) link project is given in Chapter-

5: Hydrology and Water Assessment at Fig. 5.5. The major river systems 

intercepted by the Wainganga (Gosikhurd) – Nalganga (Purna Tapi) link project 

are described below: 

 

2.4.1 Wainganga/Pranhita river 

 

The Wainganga river after its confluence with the Wardha river is called 

the Pranhita river. The Pranhita is one of the northern tributaries of the river 

Godavari in its middle reaches. The Pranhita with its three principal branches viz. 

the Wainganga, Wardha and Penganga (a tributary of Wardha) is the largest 

tributary of the Godavari. The river Wainganga rises at an altitude of about 640 

m in Seoni district of Madhya Pradesh, flows east for a short distance and then 

south for a length of about 274 km in Seoni and Balaghat districts of Madhya 

Pradesh and then a distance of about 334 km in Maharashtra before the tributary 

Wardha joins it. In Madhya Pradesh, the Wainganga river receives from its right 

the waters of the Sagar, the Hirri and the Chandan rivers.  At the boundary of 

Madhya Pradesh and Maharashtra, it receives the water of the Bagh from its left 

bank and the waters of the Bawanthari from its right bank.  After entering 

Maharashtra, the Wainganga receives on the right bank the waters of the Kanhan 

at about 378 km from its source.  Further south, the Wainganga receives the 

waters of the Garhvi on its left and the Andhari on its right at about    483 km and 

587 km respectively from its source.  The combined waters of the Wainganga and 

the Wardha i.e., Pranhita, flow for a further distance of 113 km along the 

boundary of Maharashtra and Telangana before joining the river Godavari.  The 

major tributaries of the Pranhita are Dina on the left bank in Maharashtra and 

Peddavagu on the right in Telangana joining at 632 km and 644 km respectively. 

 

2.4.2 Wardha river 

 

The Wardha is one of the right tributaries of Pranhita river. The Wardha 

river rises at an altitude of about 777 m in the southern slopes of the Dahawadhana 

peak of Satpuda hills in Multai taluka of Betul district of Madhya Pradesh and 

traverses a total length of 528 km and joins the river Wainganga.  From the 
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source, it traverses 42 km in Madhya Pradesh, 16 km along the common boundary 

between Madhya Pradesh and Maharashtra, 428 km in Maharashtra and 42 km 

along the common boundary of Maharashtra and Telangana.  The important left 

bank tributaries are the Kar, the Jam, the Wena and the Erai and the right bank 

tributaries are the Madu, the Bembla and the Penganga. 

2.4.3 Purna Tapi river 

 

  The Purna Tapi is one of the major tributaries of Tapi that joins from the 

left. The Purna is the principal affluent of the Tapi. It is the main artery of a 

network of rivers and streams draining Amravati, Akola, Buldhana and Jalgaon 

districts of Maharashtra and Betul district of Madhya Pradesh. It is the only river 

in the upper Tapi Basin, which has a perennial flow. It rises near Bhaishdhehi 

village in Betul district of Madhya Pradesh in Gawaligarh hills of eastern Satpura 

range at an elevation of 775 m at north latitude 21038’ and east longitude 77036’. 

The Purna flows initially in a south westerly direction for about 60 km through 

hills and forests before it enters the Purna plains. Flowing in a generally westerly 

direction for a length of 274 km in Madhya Pradesh and Vidarbha region of 

Maharashtra, the Purna joins the Tapi river north west of Edalabad near village 

Changdev in Muktainagar taluka of Jalgaon district. The Uma, Katepurna, 

Morna, Mun, Gnyanganga and Nalganga are the main left bank tributaries of 

Purna Tapi while Pedhi, Chandrabhaga, Shahanur and Wan are its principal right 

bank tributaries. 

 

2.4.3.1 Katepurna river (Tributary of Purna Tapi river) 

 

  The Katepurna is one of the major left bank tributaries of Purna Tapi river. 

The river originates near village Karanji of Malegaon taluka in Washim district 

of Maharashtra at an elevation of about 550 m. After traversing for about 108 km, 

mostly in northward direction, through Washim and Akola districts, it joins Purna 

river near Bhatori village with RL of about 265 m. The average bed slope of the 

river is 1 in 380. The Chote Purna nadi, Panthali nala, Kavuri nala, Pinjar nadi, 

Nirguna nadi and Khoradinala are the main right bank tributaries while a number 

of small nalas/streams join it from left. 
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2.4.3.2 Nalganga river (Tributary of Purna Tapi river) 

 

  The Nalganga river is a left bank tributary of river Purna Tapi, which flows 

almost in northward direction.  The river originates at RL of about 660 m in 

Buldhana district and meets the Purna river with RL of about 218 m in the same 

district. The length of the river is about 73 km and the average bed slop is 1 in 

165.  

 

2.4.4 River System Enroute the link  

 

 The link canal takes off from the right flank of the ongoing Gosikhurd 

reservoir on river Wainganga and out falls into the existing Nalganga reservoir 

on river Nalganga. It crosses Amb, Veena, Bor, Panchdhara, Dham, Wardha, 

Vidarbha, Saraswati, Kholad, Uma, Pinjar, Katepurna, Indrupa, Morna, Bordi, 

Nirguna, Vishwamitri, Mun, Mahesh, Torna, Gnyanganga, Siddhaganga and 

Viswaganga rivers apart from a no. of small streams/nalas on its way. The link 

canal traverses in Pranhita/Wardha sub-basins (Godavari basin) upto Kholad 

river. Thereafter, it enters the Purna Tapi sub-basin (Tapi basin) and traverses till 

it outfalls into the Nalganga reservoir. 
 

 

 

2.5 Basin Characteristics  

2.5.1 Rainfall  

 

 Wainganga/Pranhita sub-basin 

 

The Waingangā sub-basin lies in the medium rainfall zone and is situated 

between 950 mm to 1600 mm Isohyets. Most of the rainfall is received during 

south –west monsoon from June to October. The maximum, minimum and annual 

average rainfall in the basin is 1594 mm, 933 mm and 1193 mm respectively. 

 

 Wardha sub-basin 
 

 The Wardha sub-basin experiences only the south-west monsoon and it is 

from early June to end of October. The rainfall during the non-monsoon months, 

i.e. November to May is not significant. The sub-basin is situated between 800 

mm and 1200 mm isohyets. The average annual rainfall for the sub-basin is 1016 

mm.   
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 Purna Tapi sub-basin 

 

 The Purna Tapi sub-basin experiences mainly the south-west monsoon. 

Most of rainfall occurs between June to October i.e. monsoon months. (95%).Rest 

of the months (non - monsoon months) are mostly dry (5%). The maximum, 

minimum and annual average rainfall in the sub-basin is 1583 mm, 641 mm and 

830 mm respectively. 

 

2.5.2 Temperature, Relative Humidity, Wind Speed and Cloud Cover 
 

 The project area of the link project is spread in seven districts of Vidarbha 

region of Maharashtra viz. Nagpur, Wardha, Amravati, Washim, Akola, 

Buldhana and Yeotmal. At six district hqs. (except Washim), IMD observatories 

are located. Based on the data of these stations (1981-2010), the climatic 

condition of the project area is characterized as follows:  

  

 Temperature: 
 

Monthly mean maximum and minimum temperatures recorded in the 

project area are 42.7°C and 12.9°C respectively. 
 

 

 Humidity: 
 

Monthly mean maximum and minimum relative humidity recorded in the 

project area are 87% and 18% respectively. 
 

 Wind Speed: 
 

Monthly mean maximum and minimum wind speed recorded in the project 

area are 14.1 km/h and 4.2 km/h respectively. 
 

 Cloud Cover: 
 

Monthly mean maximum and minimum cloud cover recorded in the project 

area are 6.8 oktas and 0.3 oktas respectively. 

 

**** 


