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COAL POWER PLANTS IN VIDARBHA: A STUDY OF THEIR IMPACTS 
ON WATER RESOURCES 

 

1. Introduction: 
The rivers Wardha and Wainganga, part of the Godavari basin are the major rivers which are the  
lifeline to eight of the eleven districts of Vidarbha- Wardha, Amravati, Nagpur, Yavatmal, 
Gadchiroli, Bhandara, Gondia and Nagpur. 

Many irrigation projects, about 18 major and more than 300 medium and minor projects have 
been commissioned in the region1 so far. As of 2009, more than 44 major projects were under 
construction.2 While irrigation projects are being constructed which increase the potential for 
irrigation many practical problems have prevented the increase of actual farmland under 
irrigation in the region. As a result of these Vidarbha’s irrigation stands stagnated at 600,000 
hectares while the projects under construction propose to bring about 1.2 million hectares under 
irrigation. 

The rapid expansion of thermal power plants across the country in the last decade has also led to 
planning and development of a number of coal- based thermal power plants proposed in 
Vidarbha as well. As of December 2010, 71 thermal power plants, with a total installed capacity 
of nearly 55 GW, were in various stages of approval in Vidarbha.  

The impact of such tremendous increase of coal based power plants in the region from about 4.5 
GW to 55 GW has raised many concerns about issues related to higher levels of pollution, 
environmental damage, and loss of farmland both for the plant as well as the transmission lines 
and substations and more importantly the availability of water for these plants.  

 

2. Impact of Water Resources Projects – case studies on River Wardha and 
Wainganga: 
To understand the impacts of thermal power plants over the water resources and the overall 
availability of water in these regions, a study was commissioned by Greenpeace in 2011.  It was 
conducted by IIT Delhi which analysed the present and future water demands to be placed upon 
the river Wardha and Wainganga in Vidarbha, including the 1700 Million cubic metres of water  
per year required for the coal based thermal power plants proposed in the region. The study is 
authored by Prof. A. K. Gosain, Dr. Rakesh Khosa and Mr. Jatin Anand from the Department of 
Civil Engineering, IIT Delhi. 

The study focuses on the hydrology of Wardha sub-basin of Godavari river basin, which 
occupies the area between latitudes 19° 18’N and 21° 58’N and longitudes 77° 20’E and 79° 
45’E as well as the Wainganga sub- basin occupying the latitudes 190 30’ N and 220 40’N and 
longitudes 780 0’E and 8100’ E. 

                                                            
1http://www.vidc.in/Projects.html 
2 National register of large dams: http://www.cwc.nic.in/main/downloads/National%20Register%20of%20Large%20Dams%202012.pdf 
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A hydrologic modeling-based approach is followed to assess the overall water resources 
potential of Wardha and Wainganga sub-basins and, additionally, to evaluate the impacts of 
various development schemes that fall in the following categories: 

• Virgin basin condition  

• Reservoirs currently in operation 

• Reservoirs under implementation  

• Reservoirs already approved but yet to be implemented (including proposed water 
requirements for thermal power plants in the River basin).  

The hydrologic model of the study area was developed using the SWAT3 application platform 
and simulations obtained for the four above mentioned development scenarios.  

Weather and land data 

The model analyses the river basin using information about watershed boundaries, elevation of 
the land from satellite topography pictures available from CIAT4, land use data from the Global 
Land Cover Facility while the Digital Soil Map prepared by FAO has been used for extracting 
soil related information for the study region. 

 Weather data from stations within the region including IMD gridded precipitation data are 
incorporated to provide the most representative hydro-meteorological history available. Other 
meteorological data required by SWAT (solar radiation, wind speed, and relative humidity) are 
estimated using the SWAT weather generator.  

Flow measurements  

The flow in Wardha is observed at the Central Water Commission's Gauge &Discharge (G&D) 
site at Ghugus where it drains an area of 19759.95 km2. The site is located upstream of the 
confluence of Wardha with Penganga. The observations for Wainganga are collected at the 
stations at Rajegaon, Pauni and Ashti, where the river drains an area of 51530.36 km2. 

 

3. Methodology: 
The simulations were done for a period from 1969 to 2005 after carrying out an elaborate 
calibration process to fine tune the various model parameters. Even though the actual flow 
observations are only available from 1991 to 2004, the model after calibrating is appropriate for 
a wide time period. 

Virgin, Present and Future Scenarios:  

The simulations were done for three scenarios, Virgin, present and future. Virgin scenario is 
where there are no man made constraints on the river like reservoirs or canals or any water 
diverted for irrigation, domestic or industrial purposes.  

                                                            
3   http://swatmodel.tamu.edu/ 
4  http://srtm.csi.cgiar.org/ 
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The present scenario is assumed as of 2009 incorporating information on the various reservoirs 
and irrigation projects from the National Register of Large Dams, and water accounts data 
received from the Maharashtra Water Resources Development Centre. 

These water accounts also provide the present state of utilisation and allocations for the major 
projects commissioned between 2005 and 2010 which are included in the modelling.  

The reservoirs included in the study are listed below in table 1 and 2. 

Table 1: Wardha Sub basin: 
Reservoir River Year of Commissioning Volume in Million 

cubic metres 

Upper Wardha Wardha 1993 786.48 

Bor Bor 1965 138.75 

Lower Wardha Wardha Under Construction 253.34 

Malkhed Kholad 1972 109.00 

Wadgaon Wadgaon 1997 152.60 

Dham Dham 1986 72.46 

Lower Wunna (Nand) Nand 1990 62.18 

Bembla Bembla Under Construction 32.21 

Pothara Pothara 1983 38.40 

Lal Naala Pothara Under Construction 10.00 

Table 2: Wainganga sub basin:  

Reservoir River Year of Commissioning Volume in Million 
cubic metres 

Totladoh Pench 1989 1241.11 

Kamtikheri Pench 1976 230 

Ramtek Sur 1913 105.13 

Itiadoh Garvi 1970 288.83 

Sirpur Bagh 1970 203.84 

PoojariTola Bagh 1970 65.11 

AsolaMendha Local Nallah 1918 67.02 

Gosikhurd Wainganga Under Construction 769.48 

Sanjay Sarovar (MP) Wainganga 2005 507.00 

The future scenario includes the reservoirs under construction. 

The water requirements of the thermal power plants that have been proposed in the region are 
presented separately after the future scenarios have been predicted. According to the data 
received from Vidarbha Irrigation Development Corporation 71 plants with a total water 
requirement of 2049.2 million cubic metres of water per year are proposed to be set up in the 
region. 
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4. Results of the study: 
As the flow observations available were for the period of 1991 to 2004, these were calibrated to 
fine-tune the various model parameters to be appropriate for a wider time period.  Simulations 
were then carried out for the three scenarios for the period of 1969 to 2005.  

For the Wardha sub basin, the outcome of these simulations show a comparison between stream 
flow regimes for the three indicated developmental scenarios. With the commissioning of 
projects namely (i) Lower Wunna, (ii) Bor, (iii) Dham, (iv) Upper Wardha Dam (v) Wadgaon 
dam, (vi) Malkhed Project, and (vii) Pothara, the annual mean flow at the basin outlet shows a 
reduction from 3679.19 Million cubic metres (MCM) to 1857.01 MCM.  

Additionally, construction of reservoir projects namely (i) Bembla Project, (ii) Lal Nalla, and 
(iii) Lower Wardha dam, the annual mean flow at the basin outlet, as simulated by the hydrologic 
model, shows a further reduction of annual flow to 1419.42 MCM.  

 

Table 3: Comparative water availabilities in Wardha and Wainganga. 
Name of sub-
basin 

Water available 
of under 
natural 
condition (in 
Million Cubic 
metres) 

Water available at present 
condition ( in Million Cubic 
metres) 

Future 
condition 
(in Million 
Cubic 
metres) 

Water remaining in 
future after 
requirements for 
thermal power 
plants. ( in Million 
Cubic metres) 

Wardha 3679.19 1857.01 (includes 10 dams of which 
3 are under construction)  

1419.42 

(50.6 

866.9 ( 30 TMCft) 

Wainganga  39192.54  14103.35 (includes 9 dams of which 
1 is under construction)  

7005.44  

(250 TMCft) 

5850.3  

(209 TMCft) 
 

Similarly for the Wainganga sub basin the comparison between the three scenarios show a 
reduction in the mean flow from 39192.54 MCM to 14103.35 MCM. Post the construction of the 
Gosikhurd Reservoir and Sanjay Sarovar, the annual mean flow at the basin outlet reduces to 
7005.44 MCM. The total additional projected demand for the thermal power plants which are 
expected to be made from these basins is 1707.66 MCM.  

Monthly variations: 

The monthly variations of the annual mean flow for both the sub basins also show the wide 
ranging fluctuations in the last 35 years. 

Analysis of a 24 year period from 1981 till 2004 also shows the rainfall variation in these two 
basins.  The water availability for the Wardha basin mostly depends on the months of monsoon, 
which ranges from July till October. Similarly for Wainganga basin, monsoon period ranges 
from July till October. 
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Table 4: Simulated flows (Mm3) under present 
conditions for Wardha sub basin. 

Simulated flows (MCM) under present 
conditions for Wainganga sub basin. 

 Average Volume for 
1981-92 

Average Volume for 
1993-2004 

Average Volume for 1981-
92 

Average Volume for 1993-
2004 

 Present Future Present Future Present Future Present Future 

Jan 36.2 22.5 32.3 20.7 13.51 5.8 23.5 7.3 

Feb 6.27 0.4 6.1 0.6 8.92 3 9.5 2.3 

Mar 0.28 0 0.5 0 3.16 1.5 3 1 

Apr 0 0 0 0 0.34 0.3 2.5 0.2 

May 0.7 0 0 0 4.20 4 1.1 1 

Jun 113 21.7 126.8 42.5 822.5 482.1 919.7 576.7 

Jul 801.4 232.1 671.5 166.3 3356.6 2324.5 4153 2752.4 

Aug 2043.9 1395.4 761.5 485.1 7717.2 4605.3 5929.8 2987 

Sep 809 432.3 801.3 468.2 2989.6 1473.7 5001.3 2646.1 

Oct 472. 288.1 328.8 156.7 934.8 567 1290.1 538.3 

Nov 283 204.9 223.4 158.4 169.3 124.7 278.7 99.9 

Dec 111.9 85.4 107.1 81.2 20.26 16.8 114 11.3 

Annual 4677.7 2682.7 3059.3 1579.7 16040.5 17726.2 9608.4 9623.4 

Max. 
annual and 

year 

8780.59 
(1990) 

5684 
(1983) 

8397.83 
(1994) 

3883.96 
(1994) 

23642.2 
(1990) 

15916.1 
(1990) 

41337.4 
(1994) 

28580.6 
(1994) 

Min. 
annual and 

year 

666.70 
(1987) 

229 (1987) 556.60 
(2004) 

355.09 
(2000) 

6394.63 
(1987) 

4282.1 
(1987) 

3838.6 
(1996) 

3677.6 
(1996) 

 

Water availability in Wainganga also shows a reduction after additional demand is imposed by 
thermal power plants.  However with the annual mean flow of Wainganga at about 7005 MCM, 
the demand of 1152 MCM appears manageable, but offers only 5850 MCM of annual mean flow 
for any further demands for any purposes. This is also subject to wide variation since annual 
flow of the basin varies to some times as low as 3677 MCM. 

 

5. Further analysis by Greenpeace:  
Further analysis of the Modeling by Greenpeace, shows water risks for power stations increasing 
in this region. 

The modeling indicated that the annual mean flow of the river Wardha will reduce to 1,419.42 
MCM if all planned reservoirs are put in place, even before accounting for the water 
requirements of thermal power plants.  
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Considering inter-annual variation of the flow of the river, which was simulated to vary from a 
low of 229 MCM to a high of 5,684 MCM in the future condition, it was seen that at least four of 
the years modeled had annual flows for the entire Wardha river that were less than the volume 
required by the additional power stations planned (552.52 MCM). Years like these would see 

conflicting interests competing for the available water resources. 

The IIT Delhi modeling also indicated that surplus water is only available in Wardha for two or 
three months (during monsoon), and that the first six months of each year can have very little 
flow. To ensure continuous water supply for the planned thermal power plants, significant 
additional investment could be needed for large storage reservoirs.  

 

6. Conclusion:  
The water availability in the Wardha and Wainganga Sub-basin shows a definite reduction upon 
the completion of all reservoirs that are presently under construction.  The various thermal power 
plants proposed in the region further reduce it by 1706 MCM (requirements from both the sub-
basins).   

Since water use of a thermal power plant is consumptive- all the 1706 MCM of water required 
would be unavailable for any other purposes like irrigation or urban uses. This in terms of water 
available for future uses translates to reduction of about 40% of the water available in the 
Wardha basin and 16 % for the Wainganga basin. 

Moreover, the variance of the annual flow depends on the rainfall pattern an assured supply of 
water for thermal power plants or future irrigation plans would be difficult to provide without 
any additional storage capacities. 

 
For more information contact:  Greenpeace India 
Jai Krishna, jaikrishna.r@greenpeace.org, 0‐98455 91992 
Bhagwan Kesbhat,  bhagwan.kesbhat@greenpeace.org, 92212 50399 
www.greenpeace.org/india 


