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• India contributes about 2.45% world’s geographical area, the 4% of the world’s water 

resources and about 16% of world population. 

• India receives water from annual precipitation i.e. 4000 cubic km, and surface and 

groundwater sources i.e. 1869 cubic km. But only 60% (1122 cubic km) from these two 

sources of water are beneficial and usable. 

 

Surface Water Resources 

• River, lakes, ponds and tanks are four main sources of surface water resources in India. 

• About 10,360 numbers of river and tributaries existed here and each tributary is more than 1.6 

km long. 

• The mean annual flow in all the river basin in India is estimated to be 1,869 cubic km. But 

only about 690 cubic km or 32% of this water can be utilised due to topographical, 

hydrological and other constraints. 

• Size of catchment area/river basin and rainfall in its catchment area control the flow of water 

in a river. Water availability in rivers is more during monsoon than other seasons in India. 

• In India, Ganga, Brahmaputra and Indus have large catchment area. Catchment areas of Ganga 

and Brahmaputra and Barak rivers fall into the high rainfall receiving area thus, have 60% of 

total water resources and have only 33% of the surface areas in India, but most of the water is 

not utilised. 

• On the other hand, in the Peninsular rivers like Godavari, Krishna, Kaveri, etc mean annual 

flow of water is less, but much of their water resources has been utilised. 

 

Groundwater Resources 

• There is about 432 cubic km of total replenishable ground water resources available in India. 

Ganga and Brahmaputra basins have about 46% of the total replenishable groundwater 

resources. 

• The level of groundwater utilisation is relatively high in the river basins of North¬Western 

parts and Southern parts of India. 

• States having very high utilisation of groundwater are Punjab, Haryana, Rajasthan and Tamil 

Nadu. 

• States having moderate utilisation ground water are Gujarat, Uttar Pradesh, Bihar, Tripura and 

Maharashtra. 

• States having low Utilisation of groundwater are Chhattisgarh, Odisha, Kerala, etc. 

• It is assumed that if the utilisation of water continues with the present rate, there are chances 

that it will limit the development and create a situation of social upheaval disruptions. 

 

Lagoons and Backwaters 

• Some states of India have indented coastline and thus a number of lagoons and lakes have 

formed. Examples of such states are Kerala, Odisha, and West Bengal. 

• Due to brackish water-bodies, these water resources are used for fishing and irrigating certain 

varieties of paddy crops, coconut, etc. 

 

Water Demand and Utilisation 

• Agriculture, being an important part of Indian economy, alone uses about 89% of surface 

water and 92% of groundwater. 



• Most of the developmental projects, river valley projects like the Bhakra-Nangal, Hirakund, 

Damodar Valley, NagaijunaSagar, Indira Gandhi Canal project, etc as well as five year plans 

were started to provide water to agricultural sector and increase agricultural production. 

• Besides this, utilisation of surface and groundwater for domestic purposes are 90% and 3% 

and for industrial sector are 2% and 5%, respectively. 

 

Demand of Water for Irrigation 

• Need for irrigation is very high in India due to the spatial and temporal variation of rainfall. 

• As winter and summer season are more or less dry in most parts of India. So, without irrigation 

agriculture cannot be practised in these parts. 

• Some crops like rice, sugarcane, jute and other are water intensive and require more water to 

grow. 

• Irrigation helps to grow multiple crops, gives more agricultural productivity, and along with 

HYV seeds gives more yields at fast rate. For e.g. Punjab Haryana and Western Uttar Pradesh 

which have more than 85% of net source area under irrigation. 

• Total net irrigated area in Punjab under wells and tube wells is 76.1% where as it is 51.3% in 

Haryana. These states utilise a large share of their groundwater resources and thus, it is the 

major cause behind the depletion of these resources. 

• Besides these in Rajasthan and Bihar, the concentration of flouride in groundwater is also 

increasing due to over withdrawal of this resource. Whereas in West Bengal and Bihar, the 

concentration of arsenic has been increased because of the same reason. 

 

Emerging Water Problems 

• Rapid growth in population and pollution from various sources like industries, agriculture, and 

domestic sources are the major problems which are responsible for declining the availability of 

potable water. 

• The per capita availability of water in India is also decreasing day by day. 

 

Deterioration of Water Quality 

• Water quality means water free from unwanted foreign substances that make water polluted 

i.e. micro-organisms, chemicals, industrial and other wastes. 

• These toxic substances are responsible for water pollution by dissolving or he suspended in 

lakes, streams, rivers and oceans. 

• Sometimes, such pollutants seep down and pollute groundwater. The most polluted rivers in 

India are Ganga and Yamuna. 

 

Water Conservation and Management 

• The conservation and management of water become necessary after decreasing the availability 

of fresh water and increasing its demand by increasing population. 

• For Sustainable development and maintaining the quality of life the government should 

encourage people to adopt watershed development, rainwater harvesting, recycling and reuse 

of water, conjunctive use of water for availability of quality water for long time. 

 

Prevention of Water Pollution 

• Availability of water resources are shrinking with a faster rate. It is seen that hilly areas have 

less dense population and thus, have high quality of water in their rivers. Whereas plains have 

dense population and thus have low quality of water in their rivers, and here water is widely 

used for irrigation, domestic works and industrial works. 

• Plains also contribute more in polluting water sources by draining agricultural wastes 

(chemical fertilisers and insecticides) solid and domestic wastes and industrial wastes. 

• During summer, concentration of pollutants in rivers remains high because of low amount of 

water which unable to flow these pollutants. 



• Water qualities of national aquatic resources at 507 stations have been monitored by the 

Central Pollution Control Board (CPCB), with the collaboration of State Pollution Control 

Boards. 

• The analysis of data recorded from these stations shows that the major rivers of India are most 

polluted by the organic and bacterial pollution. 

• Yamuna river is most polluted river in the country between Delhi and Etawah. Other severely 

polluted rivers are the Sabarmati at Allahabad, the Gomti at Lucknow, the Kali, the Adyar, the 

Cooum (at entire stretches), the Vaigai at Madurai, Musi at Hyderabad and the Ganga at 

Kanpur and Varanasi. 

• Ground water is also polluted because of high concentration of heavy toxic metals, flouride 

nitrates at different parts of the country. 

 

Legislative Provisions and Laws to Prevent River Pollution 

• Government has taken various steps to minimise river and water pollution but due to some 

obstacles, these were proved to be less effective, for e.g. Water (Prevention and Control of 

Pollution) Act of 1974, and Environment Protection Act of 1986 were unsuccessful as in 1997, 

251 polluting factories were established along the rivers and lakes. 

• The Water Cess Act of 1977 which was made to prevent pollution was also less effective. So 

there is an urgent need to create awareness in public about the importance of water in life. It 

will result in reducing the pollutants from agricultural activities and industrial discharge. 

 

Recycle and Reuse of Water 

• Recycle and reuse is a simple and best way to conserve fresh water and make it available for 

all. 

• Industries can use water of low quality and their waste water for cooling and fire fighting, 

which can decrease the cost of water for them and conserve fresh water. 

• Water could be collected after bathing and washing utensils, washing clothes and cars can be a 

better option for gardening. 

• Today, reusing and recycling of water is limited to few people but there is enormous scope for 

replenishing water through recycling. 

 

Watershed Management 

Watershed management basically refers to efficient management and conservation of surface water. 

Watershed management includes: 

1. ground water resources. 

2. prevention of surface runoff. 

3. storage and recharge of ground-water by different methods such as percolation tanks, recharge 

wells, etc. 

4. the conservation, regeneration and judicious use of all natural resources (land, water, plants 

and animals) and human resources. 

5. create a balance among natural elements as well as in society. 

6. community participation is a key to success of a Watershed Development programme. 

There are various Watershed Development and management programmes started by both Central and 

State Government at national and state level in India like: 

• Haryali It is sponsered by the central government while gram panchayats of different villages 

execute it with the public participation. This programme enabled people to conserve water for 

various uses such as drinking, irrigation, fisheries and afforestation. 

• Neeru-Meeru (Water and You) Programme in Andhra Pradesh and ArvaryPaniSansad (in 

Alwar, Rajasthan) are examples of state initiated watershed development programmes. 

Under these two programmes numerous percolation tanks, dug out ponds (johad), check dams, etc 

were constructed for harvesting water with the help of public participation. Tamil Nadu is only state 

which has made the construction of water harvesting structures compulsory in the houses. 



The construction of a building without the structure of water harvesting is not allowed. Despite 

having such programmes, still most of the people in India are not aware with the benefits of 

watershed development and management of water. Thus, there is a need to encourage more people to 

participate in this programme. 

 

Rain Water Harvesting 

Rain water harvesting is a cheap and environmental friendly technique that guides us to store 

rainwater into bore wells pits and also recharge groundwater aquifers for different uses. There are 

various benefits of rainwater harvesting which are as follows: 

1. It increases.water availability. 

2. Checks the declining groundwater level. 

3. It improves the quality of groundwater by dilution of pollutions like fluoride and nitrates. 

4. It prevents soil erosion and flooding. 

5. It can be used to arrest salt water intrusion in coastal areas, if used to recharge aquifers. 

There are numerous methods to harvest rain water in India. In traditional rain water harvesting 

techniques, water is usually collected in any surface water body i.e. lakes, ponds, irrigation tanks, etc 

of rural areas. Another technique is kund or tanka which is a covered storage underground tank. This 

technique is widely used in Rajasthan. Rain water harvesting structure can be made on the open 

spaces and even on the roof tops of the houses and the collected water can be used for domestic use 

by large number of people and reduce their dependence on ground water. 

 

Other Methods 

• To solve the problem of water scarcity, we can use brackish water of arid, semi-arid and 

coastal areas after the desalinised processes. 

• By interlinking of rivers, water can be transferred from the water surplus areas to water deficit 

areas. 

 

Highlights of India’s National Water Policy, 2002 

• The National water Policy, 2002 stipulates water allocations priorities broadly in the following 

order i.e. drinking water, irrigation, hydro-power, navigation, industrial and other uses. 

• The main objectives of this policy are to provide water to all human beings and animals, 

regular monitoring of surface and ground water quality, create awareness of water as a scarce 

resource, create conservation consciousness among people through education, regulation, 

incentives and disincentives, etc.   



NCERT Textbook Questions Solved 

 

1. Choose the right answers of the followings from the given options: 

Q1.(i) Which one of the following types describes water as a resource? 

(a) Abiotic resource 

(b) Non-renewable Resources 

(c) Biotic Resource 

(d) Cyclic Resource 

Ans:- (d) Cyclic Resource 

 

Q1.(ii) Which one of the following rivers has the highest replenishable ground water 

resource in the country? 

(a) The Indus 

(b) The Brahmaputra 

(c) The Ganga 

(d) The Godavari 

Ans:-(a) The Indus 

 

Q1.(iii) Which of the following figures in cubic kilometres correctly shows the total 

annual precipitation in India? 

(a) 2,000 

(b) 3,000 

(c) 4,000 

(d) 5,000 

Ans:- (c) 4,000 

 

Q1.(iv) Which one of the following south Indian states has the highest groundwater 

utilization (in per cent) of its total ground water potential? 

(a) Tamil Nadu 

(b) Karnataka 

(c) Andhra Pradesh 

(d) Kerala 

Ans:- (a) Tamil Nadu 

 

Q1.(v) The highest proportion of the total water used in the country is in which one of 

the following sectors? 

(a) Irrigation 

(b) Industries 

(c) Domestic use 

(d) None of the above 

Ans:- (a) Irrigation 

 

2. Answer the following questions in about 30 words: 

 

Q2.(i) It is said that the water resources in India have been depleting very fast. Discuss 

the factors responsible for depletion of water resources? 

Ans:- Water scarcity is possibly to pose the greatest challenge on account of its increased 

demand coupled with shrinking supplies due to over utilization and pollution. The per capita 

availability of water is dwindling day by day due to increase in population. The available 



water resources are also getting polluted with industrial, agricultural and domestic effluents, 

and this, in turn, is further limiting the availability of usable water resources. 

Some states utilize large proportion of their ground water potential which has resulted in 

ground water depletion in these states. Over withdrawals in some states like Rajasthan, and 

Maharashtra has increased fluoride concentration in ground-water, and this practice has led to 

increase in concentration of arsenic in parts of West Bengal and Bihar. Water, gets polluted 

by foreign matters such as micro-organisms, chemicals, industrial, domestic and other wastes. 

When toxic substances enter lakes, steams, rivers, ocean and other water bodies, they get 

dissolved or lie suspended in water. This results in pollution of water whereby quality of 

water deteriorates affecting aquatic systems. Sometimes, these pollutants also seep down and 

pollute groundwater. The Ganga and the Yamuna are the two highly polluted rivers in the 

country, 

 

Q2.(ii) What factors are responsible for the highest groundwater depletion in the states 

of Punjab, Haryana, and Tamil Nadu? 

Ans:- The states of Punjab, Haryana and Tamil Nadu have agriculture supported mainly by 

irrigated water and the main source for it is the underground water. These reasons were the 

target regions for green revolution. All the green revolution crops are water intensive, hence 

the demand for water in these states is very high. These regions have soft alluvial soil which 

allows the rain water to seep down and recharge the underground water table. This area is 

easy to be dug, hence extraction of underground water is easiest source of water. 

It has also been found that irrigated lands have higher agricultural productivity than 

unirrigated land. Further, the high yielding varieties of crops need regular moisture supply, 

which is made possible only by a developed irrigation systems. In Punjab, Haryana and 

Western Uttar Pradesh more than 85 per cent of their net sown area is under irrigation. Wheat 

and rice are grown mainly with the help of irrigation in these states. Of the total net irrigated 

area 76.1 per cent in Punjab and 51.3 per cent in Haryana are irrigated through wells and tube 

wells. This shows that these states utilize large proportion of their groundwater potential 

which has resulted in groundwater depletion in these states. The over-use of groundwater 

resources has led to decline in ground water table in these states. 

 

Q2.(iii) Why the share of agricultural sector in total water used in the country is 

expected to decline? 

Ans:- At present the agriculture use accounts for the highest share of utilization for both 

ground and surface water resources. The main reason being that the agriculture accounts or 

the largest share in economy of the country, but in recent times the share of secondary and 

tertiary activities have been rising in the economy. This in turn will reduce the share of the 

agriculture and increase the share of industrial and domestic sector in the consumption of all 

resources including the water resources of the country. 

 

Q2.(iv) What can be possible impacts of consumption of contaminated/unclean water on 

the people? 

Ans:- Water constitutes a large proportion of human body. Water intake is an essential part of 

human life. Contaminated water intake is one of the biggest reasons of many chronic 

diseases. The intake of contaminated water is the cause of severe water borne disease and is 

also one of the main causes of high infant mortality rates. The contaminated water is the 

reason for several diseases like Cholera, typhoid, etc. which are major killer diseases in India.  

 

3. Answer the following questions in about 150 words: 



Q3.(i) Discuss the availability of water resources in the country and factors that 

determine its spatial distribution? 

Ans:- India accounts for about 2.45 per cent of world’s surface area, 4 per cent of the world’s 

water resources and about 16 per cent of world’s population. The total water available from 

precipitation in the country in a year is about 4,000 cubic km. The availability from surface 

water and replenishable groundwater is 1,869 cubic km. Out of this only 60 per cent can be 

put to beneficial uses. Due to topographical, hydrological and other constraints, only about 

690 cubic km (32 per cent) of the available surface water can be utilised. Water flow in a 

river depends on size of its catchment area or river basin and rainfall within its catchment 

area. 

Precipitation in India has very high spatial variation, and it is mainly concentrated in 

Monsoon season. Rivers in the country like the Ganga, the Brahmaputra, and the Indus have 

huge catchment areas. Given that precipitation is relatively high in the catchment areas of the 

Ganga, the Brahmaputra and the Barak rivers, these rivers, although account for only about 

one-third of the total area in the country, have 60 per cent of the total surface water resources. 

Morever Himalayan rivers are glacial fed perennial whereas Southern rivers are rainfed 

seasonal rivers. Much of the annual water flow in south Indian rivers like the Godavari, the 

Krishna, and the Kaveri has been harnessed, but it is yet to be done in the Brahmaputra and 

the Ganga basins. 

Groundwater Resources: The total replenishable groundwater resources in the country are 

about 432 cubic km. The level of groundwater utilisation is relatively high in the river basins 

lying in north-western region and parts of south India. The groundwater utilisation is very 

high in the states of Punjab, Haryana, Rajasthan, and Tamil Nadu. However, there are States 

like Chhattisgarh, Odisha, Kerala, etc., which utilise only a small proportion of their 

groundwater potentials. States like Gujarat, Uttar Pradesh, Bihar, Tripura and Maharashtra 

are utilising their ground water resources at a moderate rate. 

Lagoons and Backwaters: India has a vast coastline and the coast is very indented in some 

states. Due to this, a number of lagoons and lakes have formed. The States like Kerala, 

Odisha and West Bengal have vast surface water resources in these lagoons and lakes. Water 

is generally used for fishing and irrigating certain varieties of paddy crops, coconut, etc. 

Surface Water Resources: There are four major sources of surface water. These are rivers, 

lakes, ponds, and tanks. In the country, there are about 10,360 rivers and their tributaries 

longer than 1.6 km each. The mean annual flow in all the river basins in India is estimated to 

be 1,869 cubic km. 

 

Q3.(ii) The depleting water resources may lead to social conflicts and disputes. 

Elaborate it with suitable examples? 

Ans:- It can be said with some certainty that the societies will witness demographic 

transition, geographical shift of population, technological advancement, degradation of 

environment and water scarcity. Water scarcity is possibly to pose the greatest challenge on 

account of its increased demand coupled with shrinking supplies due to over utilisation and 

pollution. Water is a cyclic resource with abundant supplies on the globe. Approximately, 71 

per cent of the earth’s surface is covered with it but fresh water constitutes only about 3 per 

cent of the total water. In fact, a very small proportion of fresh water is effectively available 

for human use. The availability of fresh water varies over space and time. The tensions and 

disputes on sharing and control of this scare resource are becoming contested issues among 

communities, regions, and states. 

India accounts for about 2.45 per cent of world’s surface area, 4 per cent of the world’s water 

resources and about 16 per cent of world’s population. The total utilizable water resource in 

the country is only 1,122 cubic km. This dearth of utilizable water has been cause of several 



disputes in India at local, state and national levels. Sadly in India there is conflict on issues 

like social structure (casteism, communalism etc.) 

Rivers of Northern India have condition of water surplus and many regions face flood 

situation whereas, the rivers in Southern India have perennial flow concentrated in the 

months of monsoon leading to water scarcity during rest of the year. To solve the situation 

there have been many proposed river linkage schemes which became causes for disputes 

among the states over the sharing of water resources. 

It is the scarcity of water that has caused longstanding disputes between the state of 

Karnataka and Tamil Nadu over sharing of waters of Kaveri River. Sharing of water of 

Brahmaputra has always been a cause of conflict between India and Bangladesh. Much to 

India’s dislike and concern China is planning to build a dam on river Brahmaputra. 

 

Q3.(iii) What is watershed management? Do you think it can play an important role in 

sustainable development? 

Ans:- Watershed management basically refers to efficient management and conservation of 

surface and groundwater resources with community participation. It involves prevention of 

runoff and storage and recharge of groundwater through various methods like percolation 

tanks, recharge wells, etc. However, in broad sense watershed management includes 

conservation, regeneration and judicious use of all resources – natural (like land, water, plants 

and animals) and human within a watershed. Watershed management aims at bringing about 

balance between natural resources on the one hand and society on the other. The success of 

watershed development largely depends upon community participation. In short community 

is the soul of the entire scheme. 

Watershed management not only conserves the entire ecosystem of an area but also 

empowers the people by making them socially and economically self reliant as it has 

community participation as its vital component. Since local people understand the local 

ecosystem in the best way, therefore they conserve in the best way. Sustainable development 

is the development, which fulfills the needs of present generation without depriving the future 

generations from the benefits arising from the resources. Watershed management helps 

conserving the environment along with fulfilling need of the people. 

The importance of watershed management in sustainable development has been identified 

and many programmes both by government and NGOs have been launched for the watershed 

management. Some examples are— 

Haryalis, a watershed development project sponsored by the Central Government which aims 

at enabling the rural population to conserve water for drinking, irrigation, fisheries and 

afforestation. The Project is being executed by Gram Panchayats with people’s participation.  

Neeru-Meeru (Water and You) programme (in Andhra Pradesh) and ArvaryPaniSansad (in 

Alwar, Rajasthan) have taken up constructions of various water -harvesting structures such as 

percolation tanks, dug out ponds (Johad), check dams, -etc. through people’s participation. 

Tamil Nadu has made water harvesting structures in the houses compulsory. No building can 

be constructed without making structures for water harvesting. 

 

Extra Questions 

1 Mark Questions 

Q1. Mention any two sources of water pollution in India. (Delhi 2013) 

Ans:- The two sources of water pollution in India are: 

 Toxic effluents from industries. 

 Sewage disposal 

 



Q2. Define watershed management. (All India 2014) 

Ans:- Watershed management means the proper management, use and saving of surface and 

groundwater resources. Prevention of surface runoff and storage and recharge of groundwater 

by different methods such as percolation tanks, recharge well, etc are done in the watershed. 

 

Q3. Which is the main cause source of water-borne diseases in India? 2014, 2009 

Ans:- Water pollution is the main sources of water-borne diseases which are: 

Diarrhoea 

Intestinal Worms 

Hepatitis 

 

Q4. Name any two natural sources of water pollution. (Delhi 2012) 

Ans:- Two natural sources of water pollution are: 

Erosion 

Landslides 

 

Q5. Which river basin of India has the highest percentage of replenishable utilisation of 

groundwater resources? (Delhi 2010) 

Ans:- Ganga river basin has the highest percentage of replenishable utilisation of 

groundwater resources. 

 

Q6. Which sector (economic activity) uses most of the surface and groundwater in 

India? (Delhi 2010) 

Ans:- Agriculture sector uses most of the surface and groundwater in India. 

 

Q7. Mention any two cultural activities responsible for water pollution in India. (Delhi 

2009) 

Ans:-  Cultural activities are: 

 Pilgrimage 

 Religious fairs 

 Tourism 

 

Q8. What is the main reason for the degradation of the quality of water in India? 

Ans:- The main reason for the degradation of the quality of water in India are: 

Domestic waste discharge indiscriminate use of water by increasing population. 

Industrial waste led to the degradation of the quality of water. 

 

Q9. Which are the two polluted stretches of river Ganga in Uttar Pradesh and Bihar? 

(All India 2008) 

Ans:- The Ganga river is polluted in Uttar Pradesh from Kanpur to Varanasi and in Bihar 

from Varanasi to Patna. 

 

Very Short Answer Type Questions 

Q1. What percentage of world’s water resource does India have? 

Ans:- About 4% of the world’s water resource. 

 

Q2. What is the percentage of fresh water to total water in the world? 

Ans:- About 71% of the earth’s surface is covered with water but fresh water is about 3% of 

the total water resource. 

 



Q3. What is the total replenishable groundwater resource of India? 

Ans:- The total replenishable groundwater resource of India is about 432 cubic km. 

 

Q4. Define rainwater harvesting. 

Ans:- Rain water harvesting is a method to capture and store rainwater for various uses. It is 

also used to recharge groundwater aquifers. It is a low cost and eco-friendly technique for 

preserving every drop of water by guiding the rain water to bore well, pits and wells. 

Rainwater harvesting increases water availability, checks the declining groundwater table, 

improves the quality of groundwater, controls soil erosion and flooding. 

 

Q5. What is watershed management? 

Ans:- Watershed management basically refers to efficient management and conservation of 

surface and groundwater resources. It involves prevention of runoff and storage and recharge 

of groundwater through various methods like percolation tanks, recharge wells, etc. However, 

in broad sense watershed management includes conservation, regeneration and judicious use 

of all resources – natural (like land, water, plants and animals) and human with in a 

watershed. 

 

Q6. What are the water conservation projects of Andhra Pradesh & Rajasthan? 

Ans:- Neeru-Meeru (Water and You) programme (in Andhra Pradesh) and ArvaryPaniSansad 

(in Alwar, Rajasthan) are the two water-harvesting projects through people’s participation. 

 

Q7. What are the different water harvesting structures? 

Ans:- Percolation tanks, recharge wells, dugout ponds (Johad). 

 

Q8. Which was the first state to make water harvesting system compulsory? 

Ans:- Tamil Nadu. 

 

Q9. What are the rainwater harvesting structures in Rajasthan? 

Ans:- The rainwater harvesting structures in Rajasthan is a Kund or Tanka (a covered 

underground tank) near or in the house or village and Johads are used to store harvested rain 

water. Rooftop rain water is diverted and stored in them. 

 

Q10. In spite of the fact that 71% of the earth is covered with water, water is scarce. 

Substantiate. 

Ans:- Approximately, 71 per cent of the earth’s surface is covered with it but only 3% of it is 

fresh water. A very small proportion of fresh water is effectively available for human use. 

The availability of fresh water varies over space and time. The tensions and disputes on 

sharing and control of this scare resource are becoming contested issues among communities, 

regions, and states. The assessment, efficient use and conservation of water, therefore, 

become necessaiy to ensure development. 

 

Q11. In which sector the share of total water used in the country is high? 

Ans:- In agricultural sector the share of total water is high in the country. 

 

Q12. Compare water resources of India and it population with respect of the world. 

Ans:- 16% of the world population live in India but only 4% of total water resources of the 

world belongs to India. 

 



Q13. Mention four sources of surface water. 

Ans:- There are four major sources of surface water: rivers, lakes, ponds, and tanks. 

 

Q14. Give an account of river water in India. 

Ans:- There are about 10,360 rivers and their tributaries longer than 1.6 km each. The mean 

annual flow in all the river basins in India is estimated to be 1,869 cubic km. 

 

Q15. In which rivers precipitation rates are high and what are its effects? 

Ans:- Precipitation is relatively high in the catchment areas of the Ganga, the Brahmaputra 

and the Barak rivers. As a result, these rivers, although account for only about one-third of 

the total area in the country, have 60 per cent of the total surface water resources. 

 

Q16. Which states have surface water in the form of lagoons and lakes? For what 

purpose is it used? 

Ans:- The states like Kerala, Odisha and West Bengal have vast surface water resources in 

these lagoons and lakes. Although, water is generally brackish in these water bodies, it is 

used for fishing and irrigating certain varieties of paddy crops, coconut, etc. . 

 

Q17. Where is the highest replenishable water concentrated? 

Ans:- The total replenishable groundwater resources in the country are about 432 cubic km. 

The Ganga and the Brahamaputra basins, have about 46 per cent of the total replenishable 

groundwater resources. The level of groundwater utilisation is relatively high in the river 

basins lying in north-western region and parts of south India. 

 

Q18. What is the utility of irrigation in agriculture? 

Ans:- Irrigation makes it possible to use: 

(a) Modern farming methods 

(b) Multi-cropping for more production. 

(c) Reduces dependence on monsoon which is very uncertain. 

 

Q19. How does irrigation help in multi¬cropping? 

Ans:- Through irrigation land can be utilised throughout the year but if irrigation facilities are 

not there we can grow crops only in rainy season. Therefore, it helps in multi-cropping. 

 

Q20. What do you mean by water pollution? 

Ans:- Water pollution is alteration of the physical, biological, chemical, and radiological 

integrity of water due to human activities, any unwanted contaminating property that renders 

a water supply unfit for its designated use. 

 

Q21. Why is rainwater harvesting important? 

Ans:- Rainwater harvesting is important to conserve rainwater and utilise it for various 

purposes like irrigation, cleaning, washing, etc. 

 

Q22. How has Ralegan Siddhi become a source of inspiration? 

Ans:- Ralegan Siddhi is a small village in the district of Ahmadnagar, Maharashtra. It has 

become an example for watershed development throughout the country. 

 

Q23. How is quality of national water resources monitored? 

Ans:- The Central Pollution Control Board (CPCB) in collaboration with State Pollution 



Control Boards has been monitoring water quality of national aquatic resources at 507 

stations. 

 

Short Answer Type Questions 

Q1. What are the three things essential for water resource development? 

Ans:- A very small proportion of fresh water is available for human use. The availability of 

fresh water varies over space and time. The tensions and disputes on sharing and control of 

this scare resource have become serious problems. So assessment, efficient use and 

Conservation of water, have become necessary to ensure development. 

 

Q2. Why does the use of groundwater vary from state to state? 

Ans:- The rate of groundwater utilization is very high in the river basins of north west India 

and parts of south India, where the rain water percolates down easily through the soft soils 

and recharge underground water table. It is also easy to construct wells and tube wells here. 

Surface water is more utilized in the crystalline rocks of south India. 

 

Q3. What are the emerging water problems facing India? 

Ans:- The over-use of groundwater resources has led to decline in ground water table in the 

states of Punjab, Haryana, western Uttar Pradesh. In fact, over withdrawals in some states 

like Rajasthan and Maharashtra has increased fluoride concentration in groundwater, and this 

practice has led to increase in concentration of arsenic in parts of West Bengal and Bihar. The 

per capita availability of water is dwindling day by day due to increase in population. The 

available water resources are also getting polluted with industrial, agricultural and domestic 

effluents and this, in turn, is further limiting the availability of usable water resources. 

 

Q4. When was National Water Policy undertaken? Give its key features. 

Ans:- The National Water Policy was undertaken in 2002, to prioritized the ‘ water allocation 

in the different sectors in the following order: 

Drinking water, Irrigation, Hydro power, Navigation, Industrial and Other uses. Highlights: 

 Providing drinking water is the first priority. 

 Irrigation and multi-purpose projects should include drinking water in areas where it is 

not available. 

 Regulate and limit groundwater exploitation. 

 Regular monitoring of water sources for quality. 

 Awareness and conservation consciousness should be promoted. 

 

Q5. What do you mean by degradation of water resources? 

Ans:- Water quality refers to the purity of water, or water without unwanted foreign 

substances. Water gets polluted by foreign matters such as micro-organisms, chemicals, 

industrial and other wastes. Such matters deteriorate the quality of water and render it unfit 

for human use. When toxic substances enter lakes, steams, rivers, ocean and other water 

bodies, they get dissolved or lie suspended in water. This results in pollution of water 

whereby the quality of water deteriorates affecting aquatic systems. 

 

Q6. Why is the level of groundwater utilization relatively high in the river basins lying 

in north-western region and parts of South India? 

Ans:- Water percolates easily in alluvial soil construction is easy. 

 Northern states are mostly the agricultural states where the water is used for irrigation. 



 South India is hard in rocky terrain, percolation of the water becomes difficult, 

moreover, canal construction is costly because of topography. 

 

Q7. Name the three states which have larger area under irrigation and why? 

Ans:- The three states are: 

1. Punjab 

2. Haiyana 

3. Western Uttar Pradesh 

It is because: 

 Wheat and rice are grown mainly with the help of irrigation in these states. 

 Net irrigated area of Punjab and Haryana are irrigated through wells and tube wells. 

 These states utilize large proportion of their groundwater potential. 

 Canal irrigation is the biggest source of irrigation in North India. 

 In peninsular India, tank irrigation is mostly done. 

 

Q8. What are the implications of using groundwater in drought-prone areas of 

Rajasthan, Gujarat, Maharashtra and Tamil Nadu? 

Ans:- The over-use of groundwater resources has led to decline in its level. 

 Rajasthan and Maharashtra have increased fluoride concentration in groundwater. 

 This practice has led to increase in concentration of arsenic in West Bengal and Bihar. 

 This practice has increased salinity in the soil of Punjab and Haryana. 

 

Q9. What are the four major problems in the development of water resources in India? 

Ans:- Water resources in India faced many problems such as availability, quality, usage and 

management. 

 Availability: Water resources are excess in some regions such as West Bengal whereas 

it is deficient in other parts of the country like Rajasthan and peninsular India. 

 Quality: Water pollution is caused by domestic waste, industrial waste and chemical 

use in agriculture. 

 Usage: Underground water resources could be used in Northern India whereas in 

Gujarat, Maharashtra, West Bengal, it increases the concentration of arsenic, fluoride 

and salinity in the soil. 

 Management: The availability of fresh water is less and is also declining whereas the 

demand of water is getting rapid due to industrialization and urbanization, moreover 

inter-state water disputes are increasing. There are seepage losses and lack of improved 

irrigation facilities. 

 

Q10. Why there is a need to conserve water resources? 

Ans:- Increasing demand for agricultural sector, domestic use due to urbanisation and 

industrialisation & rise in population. 

 Sustainable development. 

 High cost of desalinisation. 

Due to above reasons, we need to conserve water resources. 

 



Q11. Give a few examples where water can be recycled and reused to improve the 

availability of fresh water. 

Ans:- Use of water of lesser quality such as reclaimed waste-water would be an attractive 

option for industries. 

 Fire fighting and industrialization cooling to reduce their water cost. 

 Urban areas water after bathing and washing utensils can be used for gardening. 

 Water used for washing vehicle can also be used for gardening. 

 

Long Answer Type Questions 

Q1. What are the major sources of surface water? 

Ans:- There are four major sources of surface water. These are rivers, lakes, ponds, and 

tanks. In the country, there are about 10,360 rivers and their tributaries longer than 1.6 km 

each. The mean annual flow in all the river basins in India is estimated to be 1,869 cubic km. 

rate. Due to topographical, hydrological and other constraints, only about 690 cubic km (32 

per cent) of the available surface water can be utilised. Water flow in a river depends on size 

of its catchment area or river basin and rainfall within its catchment area. 

Precipitation in India has spatio temporal variation, and it is mainly concentrated in Monsoon 

season. Some of the rivers in the country like the Ganga, Brahmaputra, and the Indus have 

huge catchment areas. Precipitation is high in the catchment areas of the Ganga, the 

Brahmaputra and the Barak rivers, these rivers, although account for only about one-third of 

the total area in the country, have 60 per cent of the total surface water resources. A good 

percentage of water flow in south Indian rivers like the Godavari, the Krishna, and the Kaveri 

has been harnessed. The other sources of surface water like lakes, ponds and tanks are 

utilized. In south India, tank irrigation is common. 

 

Q2. With the example of ‘Ralegan Siddhi’ show how watershed development projects 

are imperative for development. 

Ans:- Ralegan Siddhi’ is a village in Maharashtra, which was under abject poverty. 

Transformation started with the initiative of an army personnel, who took up watershed 

development. Voluntary work by the villagers along with their monetary contribution 

changed the village from a poverty stricken village to a role model for others to emulate. 

Work began with a percolation tank. A youth group called Tarun Mandal was formed which 

worked to ban the dowry system, caste discrimination and other social evils.Cultivation of 

water intensive crops and practice of open grazing were banned. Crops with low water 

requirements were encouraged. Nyay Panchayat was set up to look in to the local problems. 

Utilising local resources, a school was contructed. The villagers want to buy land from 

adjoining villages for developmental purposes. The village transformed to a self reliant and 

sufficient village. 

 

Q3. Give some possible solutions to water problem in India. 

Ans:- In order to solve water problem in India constructive holistic approach should be 

adopted and implemented. 

 There is a wide scope to use rainwater harvesting technique to conserve precious water 

resource. It can be done by harvesting rainwater on rooftops and open spaces. 

Harvesting rainwater also decreases the community dependence on groundwater for 

domestic use. 

 Besides bridging the demand supply gap, it can also save energy to pump groundwater 

as recharge leads to rise in groundwater table. Urban areas can specially benefit from 



rainwater harvesting as water demand has already outstripped supply in most of the 

cities and towns. 

 Desalinization of water particularly in coastal areas and brackish water in arid and 

semi-arid areas. 

 Transfer of water from water surplus areas to water deficit areas through inter linking 

of rivers can be important remedies for solving water problem in India. 

 Pricing of water for households and communities should be considered more seriously. 

Q4. Describe the features of surface water and the groundwater distribution in India. 

Ans:- Surface water: 

 Major sources of surface water are rivers, lakes, ponds and tanks. In the country there 

are about 10,360 rivers and their tributaries are averagely longer than 1.6 km each. 

 The mean annual flow in all the river basins in India is estimated to be 1869 cubic kms. 

 Due to topographical, hydrological and other constraints only 32% of available surface 

water can be utilised. 

 The Ganga, the Brahmaputra and the Indus river account for 60% of the total water 

resources in India. The expanse of these rivers are broader and larger and receive heavy 

rainfall. 

Groundwater resources: 

 Groundwater resources in our country are about 432 cubic kms. 

 The Ganga and the Brahmaputra have larger replenishable groundwater resources. 

 The level of groundwater utilization is high in river basins relatively lying in north 

western region and in parts of south India. 

 The groundwater utilization is very high in states of Punjab, Haryana, Rajasthan and 

Tamil Nadu. 

 The states like Chhattisgarh, Odisha and Kerala utilize only small proportion of ground 

water. 

 The states like Kerala, Odisha and West Bengal have vast surface water resources in 

legumes and lake also. Although water is generally brackish in these water bodies they 

are used for fishing, irrigating certain amount of paddy and crops like coconut, etc. 

 The states like Gujarat, U.P, Bihar, Tripura and Maharashtra, are utilizing groundwater 

resources at a moderate rate. 

Q5. Explain important features of National Water Policy, 2002. 

Ans:- The following points are the salient features of National Water Policy, 2002. 

 Emphasis on the need for a national water framework law, comprehensive legislation 

for optimum development of inter-state rivers and river valleys, amendment of 

Irrigation Acts, Indian Easements Act, 1882, etc. 

 Water, after meeting the pre-emptive needs for safe drinking water and sanitation, 

achieving food security, supporting poor people dependent on agriculture for their 

livelihood and high priority allocation for minimum ecosystem needs, be treated as 

economic good so as to promote its conservation and efficient use. 

 Ecological needs of the river should be determined recognizing that river flows are 

characterized by low or no flows, small floods (freshets), large floods and flow 

variability should accommodate development needs. A portion of river flows should be 

kept aside to meet ecological needs ensuring that the proportional low and high flow 

releases correspond in time closely to the natural flow regime. 



 Adaptation strategies in view of climate change for designing and management of 

water resource structures, review of acceptability criteria and increasing water storage 

have been emphasized. 

 A system to evolve the benchmarks for water uses for different purposes, i.e., water 

footprints, and water auditing be developed to ensure efficient use 

 

Diagram Based Questions 

 

Q1. Study the diagrams given below and compare. Give reasons for their variation. 

Domestic 

 

 
Ans:- From the above diagrams, it is clear that, in both the cases it is the agricultural sector 

that uses maximum share of both surface and groundwater. We need more crops in order to 

feed our large population for which water is essential. Its easy for households to utilize more 

of surface water from rivers, ponds etc. Industries can afford to utilize more of underground 

water. 

 

 

Higher Order Thinking Skills (HOTS) 

Q1. The depleting water resources may lead to social conflicts and disputes. Elaborate it 

with suitable examples. 

Ans:- Inter-state River Water Disputes in India! Most rivers of India are plagued with inter-

state disputes. Almost all the major rivers of the country are inter-state rivers and their waters 

are shared by, two or more than two states. 

After independence, demand for water had been increasing at an accelerated pace due to 

rapid growth of population, agricultural development, urbanization, industrialization, etc. 

These developments have led to several inter-state disputes about sharing of water of these 

rivers. 

Following inter-state river water disputes are worth mentioning: 

 The Cauvery water dispute between Tamil Nadu, Karnataka and Kerala. 

 The Krishna water dispute between Maharashtra, Karnataka and Andhra Pradesh. 

 The Tungabhadra water dispute between Andhra Pradesh and Karnataka. 

 The Aliyar and Bhivani river water dispute between Tamil Nadu and Kerala. 

 The Godavari river water dispute between Andhra Pradesh, Madhya Pradesh, 

Chhattisgarh, Odisha and Karnataka. 



Q2. Why do we need to encourage watershed development? 

Ans:- We need to encourage watershed development due to following reasons: 

 To prevent run-off. 

 To increase storage and recharge of groundwater. 

 Conservation, regeneration and judicious use of all resources like land, water, plants, 

animals etc. 

 To encourage community and people participation, for example, Neeru-Meeru, Haiyali 

etc. 

 

Very Short Answer Type Questions: 

Q1. Which river basin of India has the highest percentage of replenishable utilization of 

groundwater resources? (Delhi 2010) 

Ans:- Ganga. 

 

Q2. Which sector (economic-activity) uses most of the surface and groundwater in 

India? (A.1.2010) 

Ans:- Agriculture. 

 

Q3. Name the two metropolitan cities which are the main polluters of river Ganga 

before it reaches Varanasi. (OBSE 2011) 

Ans:- Kanpur 

 Allahabad. 

Q4. How can you help in improving the quality of water in your locality? (A.I. 2017) 

Ans:- Improvement in quality of water: 

 Judicious use of water 

 Creating awareness – importance of water 

(Any one point to be mentioned) 

 

Short Answer Type Questions: 

Q1. Why is conservation and management of water resources essential in India? 

Explain any three reasons. (CBSE 2008) 

Ans:- Reasons for conservation and management of water resources are: 

 There is a declining availability of fresh water and increasing demand, Per capita 

availability of water is declining day by day. 

 There is a great demand of water due to increase of population. Demand of water is 

increasing in different sectors like agriculture, industries and for domestic uses. 

 Pollution of water is responsible for declining the quality of water. This causes the un-

usability of this precious life giving resource. 



Q2. Study the diagram given below and answer the questions that follow: (CBSE 2011) 

 
(i) Why is the share of surface water very limited to the industrial sector? 

(ii) Which sector accounts for most of the surface water withdrawals and why? Give one 

reason. 

Ans:- (i) Because of less development of industries and higher water utilization in 

agricultural sector. However, in future, with development, the share of industrial sector in the 

country is likely to increase, 

(ii) Agricultural sector accounts for most of the surface water withdrawals. Because, 

agricultural sector requires more water for irrigation. 

 

Q3. Study the given diagram and answer the questions that follow: 

 
(i) Which sector accounts for most of the groundwater utilisation? 

(ii) Why is the share of water utilization in domestic sector lower in groundwater as 

compared to surface water? 

Ans:- (i) Agricultural sector as irrigation is essential to enhance agricultural productivity. 

(ii) (a) People prefer to live in areas with easy accessibility productivity. 

(b) Underground water is not always available. 

(c) Underground water is not always accessible and portable. 

 



Q4. Why is there a great need for irrigation in India? Explain any three reasons. 

(Foreign 2011)    OR 

Explain the importance of irrigation for agriculture in India. (CBSE 2016) 

Ans:- There is a great need for irrigation in India because: 

 Spatio-temporal variability in rainfall in the country. 

 Water requirement of rice, sugarcane, jute, etc. is very high which can meet only 

through irrigation. 

 Provision of irrigation makes multiple cropping possible. 

 

Q5. Examine any three causes for the deterioration of ‘quality of water’ in India. 

(CBSE 2013) 

Ans:- Three causes for the deterioration of ‘quality of water’ in India are: 

 Water gets polluted by foreign matters such as microorganisms, chemicals, industrial 

and other wastes which deteriorate the quality of water and render it unfit for human 

use. 

 When toxic substances enter lakes, steams, rivers, ocean and other water bodies, they 

get dissolved or lie suspended in water. This results in pollution of water whereby 

quality of water deteriorates affecting aquatic systems. 

 The pollutants also seep down and pollute groundwater and causes the underground 

water unfit for human uses. 

Q6. Analyse the economic and social values of rainwater harvesting. (CBSE 2014) 

Ans:- It develops harmony with nature. 

 It helps to save energy. 

 It helps n the economic development of the country. 

 Saving energy means ‘save wealth’. 

 It decreases the dependence of community on ground water. 

 It create awareness about conservation. 

 It brings people closer as community. 

 Reduces floods, saves life and property. 

 It develops problem solving attitude. 

 It reduces conflicts among society 

 

Q7. “The assessment, efficient use and conservation of water are necessary to ensure 

development.” Explain in the light of values regarding conservation of water resources. 

(CBSE 2015) 

Ans:- India has only 4 per cent of the world’s water resources but has 16 per cent of world’s 

population. 

 Due to topographical, hydrological and other constraints, only 32 per cent of the 

available surface water can be utilized. 

 Total utilizable water resource in India is very limited. Demand is increasing day by 

day. 

 Population is increasing. Life-style is also changing. 

 Water pollution is making water resource unusable. 

 

Q8. How is rainwater harvesting helped in the development of certain areas of India? 

Explain with answer. (A.I. 2016) 



Ans:- Rain water harvesting is a method to capture and store rainwater for various uses. It is 

a low cost and eco-friendly technique for preserving every drop of water by guiding the rain 

water to bore well, pits and wells. It has been practiced through various methods by different 

communities in the country for a long time – like the Tankas in Rajasthan , Rooftop 

collection, percolation pits etc. Ralegan Siddhi in Maharashtra is a leading example for the 

same. 

 

Q9. “Indiscriminate use of water by increasing population and industrial expansion has 

led to degradation of the water quality considerably in India.” Explain the values that 

can help in maintaining the quality of water. (A.I. 2017) 

Ans:- The values that can help in maintaining the Quality of water: 

 Judicious/optimum use of water, 

 Controlling population, 

 Recycle and Reuse of water, 

 Watershed Management 

 Rain water harvesting 

 Rules and regulations 

(Any three points to be explained) 

 

Long Answer Type Questions: 

Q1. “Scarcity of water on account of its increased demand, possess possibility the 

greatest demand in India.” Analyse the statement. (Delhi 2017) 

Ans:- Increasing demand for water is a challenge to India: 

 India has a large population with limited water resources. 

 Rising demand for increasing population. 

 More water is required for irrigation to increase agricultural production as rainfall is 

highly variable. 

 Rapid industrial growth is increasing demand for water. 

 Urbanization and modern life style has increased the demand. 

 Water pollution has added to water shortage. 

(Any 5 points to be analysed) 

 

Q2. Explain how Watershed management’ and ‘rainwater harvesting’ are the methods 

of efficient management and conservation of surface water resources in India. (CBSE 

2018) 

Ans:- Watershed management: 

 It prevents runoff, recharges ground water through percolation tanks, recharge wells 

etc. 

 Haryali is a watershed development project which aims at enabling the rural population 

to conserve water for drinking, irrigation, fisheries and afforestation. 

 It includes conservation, regeneration and judicious use of all resources: natural and 

human within a watershed. 

 Neeru-Meeru programme in Andhra Pradesh and ArvaiyPaniSansad in Rajasthan have 

taken up construction of various water harvesting structures such as percolation tanks, 

check dams etc. 

Rainwater Harvesting: 



 Traditional rainwater harvesting mainly in rural areas is done by using surface storage 

bodies like lakes, ponds, irrigation tanks, etc. 

 In Rajasthan rainwater harvesting structures, locally known as kunds or tankas are 

constructed near or in the house or village to store harvested rainwater. 

 It raises water availability, increases the quantity and improves the quality of ground 

water by diluting pollutants, contaminants, prevents soil erosion, reduces the fury of 

floods and checks salt water intrusion in coastal areas.  
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Types of Mineral Resources 
Mineral are classified on the basis of their physical and chemical properties which are as follows:  

 

Metallic Minerals 
These minerals are rich in metals e.g. copper, bauxite, iron, manganese, etc. These are of two types:  

 

Ferrous Minerals These are rich in iron contents and an important source of iron. 

Non-Ferrous Minerals These do not have iron content and have highest proportion of other metals. 

For e.g. copper, bauxite, etc. 

 

Non-Metallic Minerals 
These minerals do not have contents of metals. They are classified into two groups: 

 

Organic Minerals These are made up of organic matter of buried animal and plants. For e.g, coal, 

petroleum. 

Inorganic Minerals These are inorganic in nature of origin. For e.g. Mica, limestone, graphite, etc. 

 

Characteristics of Minerals Resources 

The main characteristics of minerals are as follows: 

>Their distributions over the earth surface are uneven. 

>There is inverse relationship in quantity and quality of minerals i.e. good quality minerals are less 

in quantity as compared to low quality minerals. 

>Minerals are exhaustible. Once they used can not replenished immediately at the time of need. So, 

minerals have to be conserved and used judiciously. 

 

Distribution of Minerals in India 
Most of metallic minerals in India occur in the Peninsular Plateau region in the old crystalline rocks. 

River valleys of Damodar, Sone, Mahanadi and Godavari have over 97% of coal reserves in India.  

Sedimentary basins of Assam and offshore region in the Arabian Sea (Gujarat and Mumbai High) are 

famous for their crude petroleum reserves. 

New reserves of petroleum also have been found in the basins of Krishna-Godavari and Kaveri. 

Most of the’major mineral resources occur to the east of a line linking Mangalore and Kanpur.  

Minerals are generally concentrated in three broad belts in India. 

There may be some sporadic occurrences here and there in isolated pockets. These belts are:  

 

The North-Eastern Plateau Region 
This belt includes the regions of Chotanagpur (Jharkhand), Odisha Plateau, West Bengal and parts of 

Chhhattisgarh. 

Important minerals are iron ore, coal, manganese, bauxite and mica. 

Due to availability of these minerals, most of the iron and steel industries are located here.  

 

The South-Western Plateau Region 
This belt extends to lower Karnataka, Goa and contiguous uplands of Tamil Nadu and Kerala. 



Ferrous metals and bauxite are concentrated here along with high grade iron ore, manganese and 

limestone. This belt is rich in coal packs except neyveli lignite. 

Neyveli has lignite coal deposit. Deposits of monazite sand and thorium are found in Kerala. 

Mines of iron-ore are located in Goa. 

 

The North-Western Regions 
Minerals of this belt are associated with Dharwar system of rocks which are found in the Rajasthan 

and parts of Gujarat. 

Major minerals are copper and zinc. Rajasthan is rich in building stones i.e. sandstone, granite, 

marble, fuller’s earth and gypsum. 

Some cement industries are also concentrated here due to availability of dolomite and limestone 

which are the raw materials of these industries. 

Gujarat is rich in petroleum deposits. Salt is also produced in Gujarat and Rajasthan. 

 

Other Areas/Regions 
Both Eastern and Western parts of the Himalayan belt have minerals like copper, lead, zinc, cobalt 

and tungsten. 

Assam Valley has mineral oil deposits. Besides, oil resources are also found in off-shore areas near 

Mumbai Coast (Mumbai High). 

 

Spatial Pattern of Metallic Minerals 
Spatial pattern of some of the important minerals are as follow: 

Ferrous Minerals 

India is well placed in respect of ferrous minerals like iron-ore, manganese, chromite, etc. 

These minerals provide a strong base for the development of metallurgical industries.  

 

Iron ore 
India has largest iron ore reserves in Asia. Their superior qualities of hematite and magnetic iron-ore 

have a great demand in International market. Iron ore mines of India are found near the coal fields of 

North-Eastern Plateau region which is an advantage for iron-ore industries of India. During 2004-05, 

India has about 20 billion tonnes of iron-ore reserves. Few Indian states have about 95% of total 

iron-ore reserves in India. 

These states are: 

Odisha The important mines are located at Sundergarh, Mayurbhanj and Jhar. Gurumahisani, 

Sulaipet, Badampahar in Mayurbhanj and Kiruburce and Bonai (Sundergarh) have important mines. 

Jharkhand It has oldest mines in India. Important mines are Noamundi and Gua in Poorbi and 

PaschimiSinghbhum districts. 

Chhattisgarh The mine belt further extended to Durg, Dantewada, Bailadiala, Dalli and Rajhara. 

Karnataka Important mines are Sundar-Hospet area of Bellary distict, Baba Budan hills and 

Kundremukh in ChikmogalurTumkur districts, 

Maharashtra Important iron-ore deposits are located in Chandrapur, Bhandara and Ratnagiri 

districts. 

Andhra Pradesh Important areas of iron ore are Karimnagar Warangal, Kumool, Cuddapah and 

Anantpur districts. 

Others these include Salem and Nilgiris Districts of Tamil Nadu state and Goa state. 

 

Manganese 

it is an important raw material which is used in iron and steel industry for smelting of iron-ore and in 

the manufacturing of ferro alloys. 

It is mainly associated with Dharwar system but found almost in all geological formations. Important 

states are: 



Odisha It is the largest manganese producer of India. The central part of the iron-ore belt of India 

has most of the manganese mines of Odisha. Important mines are located in the districts of Bonai, 

Kendujhar, Sundargarh, Gangpur, Koraput, Kalahandi and Bolangir. 

Karnataka Dharwar, Bellary, Belgaum, North Canara, Chikmagalur, Shimoga, Chiradurg and 

Tumkur. 

Maharashtra The main disadvantage of its mines are that these are located away from iron and steel 

plants. Nagpur, Bhandara and Ratnagiri have manganese mines. 

Madhya Pradesh Balaghat, Chhindwara, Nimar, Mandla and Jhabua districts have manganese 

mines. 

Others producer states of manganese are Andhra Pradesh, Goa and Jharkhand. 

 

Non-Ferrous Minerals 
India has large deposits of bauxite but is lacking behind in other non-ferrous minerals. 

 

Bauxite 
It is the ore that used to manufacture aluminum and aluminium products. 

It is found in laterite rocks mostly in the plateau or hilly regions of peninsular India and also in the 

coastal areas. Important states are: 

Odisha It is the largest producer of bauxite and important producing areas are Kalahandi, 

Sambalpur, Bolangir and Koraput. 

Jharkhand Pelands of Jharhand in Lohardage home rich deposits. 

Gujarat Bhavanagar and Jamnagar are important sites of bauxite. 

Chattisgarh Amarkanatak plateau region has large deposits of bauxite. 

Madhya Pradesh Katni-Jabalpur and Balaghat have important deposits of bauxite. 

Others Tamil Nadu, Karnataka and Goa are other producers of bauxite. 

 

Copper 
It is alloyable, malleable and ductile and an indispensable metal in electrical industry used for 

making wires, electric motors, transformers and generators. 

It is also used to give strength in gold jewelleries. Important copper producing states are:  

Jharkhand Singbhum district 

Madhya Pradesh Balaghat 

Rajasthan Jhunjhunu and Alwar 

Andhra Pradesh Agnigundala in Guntur district 

Karnataka Chitradurg and Hasan 

Tamil Nadu South Arcot district 

 

Non-Metallic Minerals 

Limestone, dolomite, phosphate and mica are some non-metallic minerals produced in India. Mica is 

the important among them while others are produced for domestic consumption. 

 

Mica 
Mica is mainly used in the electrical/electronic industries which can be split into very thin, strong 

and flexible sheets. 

Due to its resistance quality it is used in electricals and electronic industry. Important producer states 

are: 

Jharkhand Hazaribagh plateau produces a high quality of mica.’ 

Andhra Pradesh Nellore district is important producer of mica, it produces best quality mica. 

Rajasthan A 320 km long belt from Jaipur to Bhilwara near Udaipur produces mica. 

Karnataka Mysore and Hasan are important producers of mica. 

Others Coimbatore, Tiruchirapalli, Madurai and KanyaKumari (Tamil Nadu), 

Ratnagiri(Maharashtra), Alleppey, (Kerala), Purulia and Bankura (West Bengal) are also known for 

mica deposits. 



 

Energy Resources 

All sectors of economy i.e. agriculture, industry, transport are run by power which comes from 

mineral fuels whether conventional or non-conventional energy resources. 

 

Conventional Sources of Energy 
These are exhaustible in nature e.g. fossil fuels like coal, petroleum and natural gas. 

 

Coal 
It is required in the generation of thermal power and smelting of iron-ore. 

India has about 80% of bituminous coal which is of non-cooking grade. 

It is found in two rock sequences i.e. Gondwana coal fields and tertiary coal fields. 

 

Gondwana Coal Fields 

Damodar Valley is the important coal field of India. Jharkhand and West Bengal coal have the entire 

area of this coal field. Jharia (largest coal field), Raniganj (second fields largest), Bokaro, Giridih, 

Karanpura are important coal fields of this valley. Other river valleys are Godavari, Mahanadi and 

Sone. 

 

Tertiary Coal Fields 

Important states are: 

Meghlaya Darangiri, Cherrapunji, Mewlong and Langrin (Meghalaya). 

Assam Makum, Jaipur and Nazira in Upper Assam. 

Arunachal Pradesh Namchik-Namphurk Jammu and Kashmir Kalakot Others Nagaland state 

 

Other Coal Fields 

Besides, the brown coal or lignite coal occurs in the coastal areas of Tamil Nadu, Puducherry, 

Gujarat and Jammu and Kashmir. 

 

Petroleum 
Crude petroleum consists of hydrocarbons of liquid and gaseous states varying in chemical 

composition, colour and specific gravity. It is used as a source of energy in all internal combustion 

engines of automobiles, railways and aircrafts. It is also used as a raw material in petrochemical 

industries to produce fertilizer, synthetic rubber, synthetic fibre, medicines, vaseline, lubricants, wax 

soap and cosmetics, etc. 

It is also called liquid gold due to the scarcity and different uses. Crude oil is found in sedimentary 

rocks of tertiary age. Before independence, Digboi was the only crude oil producing region in India 

but after independence in 1956, Oil and Natural Gas Commission was set up. 

Important oil producing regions are: 

Assam Digboi, Naharkatiya and Moran. 

Gujarat and Mumbai High Ankaleshwar, Kalol, Mehasana, Nawagam, Kosamba and Lunej. 

Krishna, Godavari and Kaveri basin also have Oil and Natural Gas reserves on the East coast of 

India. 

There are two types of oil refineries in India: 

Field Based Refineries Digboi is an example of field based refinery. 

Market Based Refineries Barauni is an example of market based refinery. There are total 21 

refineries as on June 2011. 

 

Natural Gas 
It occurs alongwith oil as well as separately in gas reserves in India. 

These gas reserves are located alongwith Eastern cost of Tamil Nadu, Odisha, Andhra Pradesh, 

Tripura, Rajasthan, Gujarat and Maharashtra. 

Gujarat and Maharashtra have off-shore wells of natural gas. 



According to a survey report, there are indications of huge gas reserves in Ramathanpuram in 

Tamil/Nadu state. 

 

Non-Conventional Energy Sources 
Unlike conventional sources of energy, non-conventional energy sources are renewable i.e. solar, 

wind, hydro-geothermal and biomass and are not threat to natural system. 

Their use ensures sustainable development as these are environment friendly and cheaper energy 

sources. 

 

Nuclear Energy Sources 
Nuclear energy has emerged as a feasible source in recent times. 

Uranium and thorium are main minerals that are used to generate nuclear energy. 

Uranium Deposits in India 
It is found in Dharwar rock system. Important regions are: 

Jharkhand Singbhum (alongwith the copper belt) 

Rajasthan Udaipur, Alwar, Jhunjhunu districts. 

Chhattisgarh Durg district MaharastraBhandara district. 

Himachal Pradesh Kullu district. 

Thorium Deposits in India 
It is found in very few places in India: 

Kerala (in monazite and ilmenitte beach sands) Plakkad and Kollam districts. 

Andhra Pradesh Vishakhapatnam. 

Odisha Mahanadi river delta 

These three states have world’s richest monazite deposits. The development of nuclear energy was 

started after establishment of Atomic Energy Institute at Trombay in 1954 which was renamed as the 

Bhabha Atomic Research Centre in 1967. Tarapur (Maharashtra), Rawatbhata near Kota (Rajasthan), 

Kalapakkam (Tamil Nadu), Narora (Uttar Pradesh), Kaiga (Karnataka) and Kakarapara (Gujarat) are 

other nuclear power sites in India. 

 

Solar Energy 
Sun’s energy trapped by two methods i.e. photovoltaic cells and solar thermal technology and 

convert into electricity is called solar energy. 

Its construction is easy, eco-friendly and cost competitive. 

It is 7% and 10% more effective than coal and oil based plants and nuclear energy, respectively.  

Heaters, dryers, cookers and other heating appliances use solar energy more than others. 

Gujarat, Rajasthan and the Western part of India have higher potential for the development of solar 

energy. 

 

Wind Energy 
Wind energy is non-polluting and renewable source. Through turbine mechanism, kinetic energy of 

wind can be directly converted into electrical energy. 

Electricity can be produced by permanent wind systems like trade wind, westerlies or seasonal winds 

like monsoon winds. Besides, production of electricity can also be done by local winds, land and sea 

breezes. 

India already has started generating wind energy to lessen the burden of oil import bill. It is 

estimated that India has 50000 megawatts potential of wind generation, of which one-fourth may be 

easily employed. 

Rajasthan, Gujarat, Maharashtra and Karnataka have higher potential for the development of wind 

energy. 

 

Tidal and Wave Energy 
Ocean currents are the store house of infinite energy. Large tidal waves are known to occur along the 

west coast of India. 



Many efforts for the efficient use of oceanic tides and waves were made since 17th and 18th century.  

But these waves have not yet been utilised properly because of lack of technology’.  

Geothermal Energy 

Magma that comes over the earth’ surface releases vast amount of heat. This heat energy can be 

converted into electrical energy by tapping it. It is called 

 

Geothermal energy 
Main sources of this energy are magma, hot spring (hot water), hot geysers, etc. 

Geothermal energy is gaining importance and can be used as an alternative to conventional energy 

sources. 

In India at Manikaran in Himachal Pradesh, a geothermal energy plant has been commissioned. 

 

Bio-Energy 
Bio-energy refers to energy derived from biological products which includes agricultural residues, 

municipal, industrial and other wastes. 

It can be converted into electricity or electrical energy, heat energy or gas for cooking food. 

This can also solve the problem of garbage and waste in urban areas because energy can also be 

derived from these. 

It can contribute in improving economic life of rural peoples in developing countries, increasing 

environmental problems like pollution, solid waste management, enhancing self-reliance and 

reducing pressure on fuel wood. 

A project in OKHLA (Delhi) is an example that generates energy from municipal waste. 

 

Conservation of Mineral Resources 
There are some methods through which we can conserve mineral resources: 

Adoption of renewable resources in place of exhaustible resources like solar power, wind and 

geothermal energy can save our non-renewable resources. 

Use of recycle scrap metals should be encouraged. 

Use of substitutes for scarce metals may also reduce their consumption. 

Export of strategic and scarce minerals must be reduced, so that the existing reserve may be used for 

a longer period.   



NCERT Textbook Questions Solved 
 

1. Choose the right answers of the following from the given options: 

Q1.(i) In which one of the following States are the major oil fields located? 

(a) Assam 

(b) Bihar 

(c) Rajasthan 

(d) Tamil Nadu 

Ans:- (a) Assam 

 

Q1.(ii) At which one of the following places was the first atomic power station started? 

(a) Kalpakkam 

(b) Narora 

(c) Rana Pratap Sagar 

(d) Tarapur 

Ans:- (d) Tarapur 

 

Q1.(iii) Which one of the following minerals is known as brown diamond? 

(a) Iron 

(b) Lignite 

(c) Manganese 

(d) Mica 

Ans:- (b) Lignite 

 

Q1.(iv) Which one of the following is non-renewable source of energy? 

(a) Hydel 

(b) Solar 

(c) Thermal 

(d) Wind power 

Ans:- (c) Thermal 

 

2. Answer the following questions in about 30 words: 

 

Q2.(i) Give an account of the distribution of mica in India. 

Ans:- Mica in India is produced in Jharkhand, Andhra Pradesh and Rajasthan followed by 

Tamil Nadu, West Bengal and Madhya Pradesh. In Jharkhand high quality mica is obtained 

in a belt extending over a distance of about 150 km, in length and about 22 km, in width in 

lower Hazaribagh plateau. In Andhra Pradesh. Nellore district produces the best quality mica. 

In Rajasthan mica belt extends for about 320 kms from Jaipur to Bhilwara and around 

Udaipur. Mica deposits also occur in Mysore and Hasan districts of Karnataka, Coimbatore, 

Tiruchirapalli, Madurai and Kannyakumari in Tamil Nadu, Alleppey in Kerala, Ratnagiri in 

Maharashtra, Purulia and Bankura in West Bengal. 

 

Q2.(ii) What is nuclear power? Mention the important nuclear power stations in India. 

Ans:- Nuclear power is the power that is obtained by the energy released from nuclear fission 

that is splitting of nucleus of radioactive minerals like Uranium and Thorium. The energy 

released from the nuclear fission is used to heat water, the steam released from it is used to 

rotate a turbine which generates electricity. The important nuclear power projects are Tarapur 

(Maharashtra), (Rajasthan), Kalpakkam (Tamil Nadu), Narora (Uttar Pradesh), Kaiga 

(Karnataka), Rawatbhata near Kota and Kakarapara (Gujarat). 



Q2.(iii) Name non-ferrous metal. Discuss their spatial distribution. 

Ans:- India is poorly endowed with non-ferrous metallic minerals except bauxite and copper. 

Bauxite: Bauxite is found mainly in tertiary deposits and is associated with laterite rocks 

occurring extensively either on the plateau or hill ranges of peninsular India and also in the 

coastal tracts of the country. Bauxite is the ore for Aluminium. Odisha happens to be the 

largest producer of Bauxite. Kalahandi and Sambalpur are the leading producers. 

The other two areas which have been increasing their production are Bolangir and Koraput. 

The patlands of Jharkhand in Lohardaga have rich deposits. Gujarat, Chhattisgarh, Madhya 

Pradesh and Maharashtra are other major producers. Bhavanagar, Jamnagar in Gujarat have 

the major deposits. Chhattisgarh has bauxite deposits in Amarkantak plateau while Katni-

Jabalpur area and Balaghat in M.P. have important deposits of bauxite. Kolaba, Thane, 

Ratnagiri, Satara, Pune and Kolhapur in Maharashtra are important producers. Tamil Nadu, 

Karnataka and Goa are minor producers of bauxite Copper: 

The Copper deposits mainly occur in Singhbhum district in Jharkhand, Balaghat district in 

Madhya Pradesh and Jhunjhunu and Alwar districts in Rajasthan. It is imperative for 

electrical industry. Minor producers of Copper are Agnigundala in Guntur District (Andhra 

Pradesh), Chitradurg and Hasan districts (Karnataka) and South Arcot district (Tamil Nadu). 

 

Q2.(iv) What are non-conventional sources of energy? 

Ans:- Non conventional sources of energy are those energy which have been recently put to 

use for commercial purpose. They are generally renewable and non polluting sources of 

energy. They have initial high cost of installation whereas their long time running cost is low 

and also they are environment friendly. Eg. Soar energy, wind energy, tidal and wave energy, 

geothermal energy and bioenergy. 

 

3. Answer the following questions in about 150 words: 

 

Q3.(i) Write a detailed note on the Petroleum resources of India. 

Ans:- Crude petroleum consists of hydrocarbons of liquid and gaseous states varying in 

chemical composition, colour and specific gravity. It is an essential source of energy for all 

internal combustion engines in automobiles, railways and aircraft. Its numerous by-products 

are processed in petrochemical industries. 

Crude petroleum occurs in sedimentary rocks of the tertiary period. Oil exploration and 

production was systematically taken up after the Oil and Natural Gas Commission was set up 

in 1956. Till then, the Digboi in Assam was the only oil producing region but the scenario has 

changed after 1956. In recent years, new oil deposits have been found at the extreme western 

and eastern parts of the country. In Assam, Digboi, Naharkatiya and Moran are important oil 

producing areas. The major oil fields of Gujarat are Ankaleshwar, Kalol, Mehsana, 

Nawagam, Kosamba and Lunej. Mumbai High which lies 160 km off Mumbai was 

discovered in 1973 and production commenced in 1976. Oil and natural gas have been found 

in exploratory wells in Krishna-Godavari and Kaveri basin on the east coast. According to a 

newspaper report (The Hindu, 05.09.2006) the Oil and Natural Gas Commission has found 

potential zones of natural gas reserves in Ramanathapuram district. The survey is still in the 

initial stages. The exact quantity of gas reserves will be known only after the completion of 

the survey. But the results are encouraging. Oil extracted from the wells is crude oil and 

contains many impurities. It cannot be used directly. It needs to be refined. There are two 

types of refineries in India: 

(a) field based and 

(b) market based. Digboi is an example of field based and Barauni is an example of market 

based refinery. There are 18 refineries in India. 



Q3.(ii) Write an essay on hydel power in India. 

Ans:- Hydel power is a renewable energy resource because it uses the Earth’s water cycle to 

generate electricity. Water evaporates from the Earth’s surface, forms clouds, precipitates 

back to earth, and flows toward the ocean. The movement of water as it flows downstream 

creates kinetic energy that can be converted into electricity. 2700 TWH is generated every 

year. Out of the total power generation installed capacity in India of 1,76,990 MW (June, 

2011), hydel power contributes about 21.5%, i.e. 38,106 MW. 

A capacity addition of 78,700 MW is envisaged from different conventional sources during 

2007-2012 (the 11th Plan), which includes 15,627 MW from large hydro projects. In addition 

to this, a capacity addition of 1400 MW was envisaged from small hydro up to 25 MW 

station capacity. The total hydroelectric power potential in the country is assessed at about 

150,000 MW, equivalent to 84,000 MW at 60% load factor. The potential of small hydro 

power projects is estimated at about 15,000 MW. 

Technology: A hydroelectric power plant consists of a high dam that is built across a large 

river to create a reservoir, and a station where the process of energy conversion to electricity 

takes place. The first step in the generation of energy in a hydro power plant is the collection 

of run-off of seasonal rain and snow in lakes, streams and rivers, during the hydrological 

cycle. The run-off flows to dams downstream. The water falls through a dam, into the 

hydropower plant and turns a large wheel called a turbine. 

The turbine converts the energy of falling water into mechanical energy to drive the 

generator. After this process has taken place electricity is transferred to the communities 

through transmission lines and the water is released back into the lakes, streams or rivers. 

This is entirely not harmful, because no pollutants are added to the water while it flows 

through the hydro power plant. 

Potential in India: India is blessed with immense amount of hydro-electric potential and ranks 

5th in terms of exploitable hydro-potential on global scenario. As per assessment made by 

CEA, India is endowed with economically exploitable hydro-power potential to the tune of 

148700 MW of installed capacity. The basinwise assessed potential is as under: 

Basin/rivers Probable Installed Capacity (MW) 

Indus Basin 33,832 

Ganga Basin 20,711 

Central Indian River system 4,152 

Western Flowing Rivers of southern India 9,430 

Eastern Flowing Rivers of southern India 14,511 

Brahmaputra Basin 66,065 

Total 1,48,701 

In addition, 56 number of pumped storage projects have also been identified with probable 

installed capacity of 94000 MW. In addition to this, hydro-potential from small, mini and 

micro schemes has been estimated as 6782 MW from 1512 sites. Thus, in totality India is 

endowed with hydro-potential of about 250000 MW. 

Installed Capacity: The total installed capacity of India is 36878 MW 

 



Q1. Define minerals. 

Ans:- A mineral is a natural substance of organic or inorganic origin with definite chemical 

and physical properties. 

 

Q2. Give examples of non metallic minerals. 

Ans:- Fossil fuels, mica, limestone, graphite etc. 

 

Q3. Name ferrous minerals. 

Ans:- All the minerals which contain iron come under this category. Like – Iron ore, 

manganese, chromite etc. 

 

Q4. What are the main types of iron found in our country? 

Ans:- Haematite and Magnetite. 

 

Q5. Which state is the leading producer of manganese? 

Ans:- Odisha is the leading producer of manganese. 

 

Q6. Name the manganese fields of Karnataka. 

Ans:- Karnataka is a major producer of manganese and here the mines are located in 

Dharwar, Ballari, Belagavi, North Canara, Chikkmagaluru, Shivamogga, Chitradurg and 

Tumkur. 

 

Q7. What are the uses of mica? 

Ans:- Used in electrical and electronic industries and also as an insulator. 

 

Q8. Which is the ore for aluminium? Which state is the largest producer? 

Ans:- Bauxite is the ore for aluminium. Odisha is the largest producer. 

 

Q9. Where is copper found in India? 

Ans:- Copper deposits mainly occur in Singhbhum district in Jharkhand, Balaghat district in 

Madhya Pradesh and Jhunjhunu and Alwar districts in Rajasthan. Minor deposits in Andhra 

Pradesh, Karnataka and Tamil Nadu. 

 

Q10. What are canaries used for? 

Ans:- Singareni collieries, the country’s premier coal production company, still uses canaries 

to detect the presence of deadly carbon monoxide in underground mines. 

 

Q11. Which are the two top coalfields of India? 

Ans:- Jharia and Raniganj. 

 

Q12. What are the uses of petroleum? 

Ans:- It is an essential source of energy for all internal combustion engines in automobiles, 

railways and aircraft. Its numerous by-products are processed in petrochemical industries 

such a fertiliser, synthetic rubber, synthetic fibre, medicines, vaseline, lubricants, wax, soap 

and cosmetics. 

 

Q13. Which mineral is referred to as liquid gold? why? 

Ans:- Petroleum is referred to as liquid gold because of its scarcity and diversified uses. 

 



Q14. Which agency looks after the transport and marketing of natural gas? When was 

it set up? 

Ans:- The Gas Authority of India Limited was set up in 1984 as a public sector undertaking 

to look after the transport and marketing of natural gas. 

 

Q15. How is solar energy generated? 

Ans:- Sun rays tapped in photovoltaic cells can be converted into energy, known as solar 

energy. The two effective processes considered to be very effective to tap solar energy are 

photovoltaics and solar thermal technology. 

 

Q16. Name the sources of non conventional sources of energy. 

Ans:- Solar, wind, bio, tidal and wave, geo thermal. 

 

Q17. Name the states with high potential for wind energy. 

Ans:- Rajasthan, Gujarat, Maharashtra and Karnataka have favourable conditions to develop 

wind energy. 

 

Q18. Why is India endowed with a rich variety of mineral resources? 

Ans:- India is endowed with a rich variety of mineral resources due to its varied geological 

structure. Bulk of the valuable minerals are products of pre-palaezoic age and are mainly 

associated with metamorphic and igneous rocks of the peninsular India. 

 

Q19. Why do we need minerals for economic development? 

Ans:- Industrial development of a country depends on availability of minerals and economic 

development depends on industrial development. Therefore, we need minerals for economic 

development. 

 

Q20. How are minerals classified? 

Ans:- Minerals are classified on the basis of their physical and chemical properties. 

Metallic minerals 

Non-metallic minerals. 

 

Q21. Name the area lacking natural resources. 

Ans:- The vast alluvial plain tract of north India is devoid of minerals of economic use. 

 

Q22. There is inverse relationship between quantity and quality of minerals. Explain 

the statement 

Ans:- It means that good quality minerals are less in quantity as compared to low quality 

minerals. 

 

Q23. Where are majority of minerals found in India? 

Ans:- Most of the metallic minerals in India occur in the peninsular plateau region in the old 

crystalline rocks. 

 

Q24. In which of the river valleys important coal reserves are found? 

Ans:- Over 97 per cent of coal reserves occur in the valleys of Damodar, Sone, Mahanadi and 

Godavari. 

 

Q25. Give the distribution of bauxite ore. 

Ans:- Bauxite is produced in the following states. 



Odisha is the largest producer. 

Kalahandi and Sambalpur are the leading producers. 

Gujarat, Chhattisgarh, M.P. and Maharashtra. 

Balaghat in M.P. 

 

Q26. Name the areas where natural gas is found. 

Ans:- Natural gas is found in: 

Eastern Coast (Tamil Nadu, Odisha, Adhra Pradesh) 

Tripura 

Rajasthan 

Gujarat 

Maharashtra 

 

Q27. Name the nuclear power plant affected by tsunami which has recently been 

resumed. 

Ans:- Kalpakkam in Tamil Nadu. 

 

Q28. Where are the richest monazite deposits found? 

Ans:- Monazite reserves are found in Palakkad and Kollam districts of Kerala, 

Vishakhapatnam in Andhra Pradesh and Mahanadi river delta in Odisha. 

 

Q29. When was the first Atomic Energy Commission established and where? 

Ans:- Atomic Energy Commission was established in 1948; while the Atomic Energy 

Institute at Trombay was established in 1954, which was renamed as the Bhabha Atomic 

Research Centre in 1967. 

 

Q30. Name the important features of non- conventional energy sources. 

Ans:- Important features of non-conventional energy sources are: 

Equitable distribution 

Environment friendly 

More sustained eco-friendly and cheaper after initial cost is taken care of. 

 

Q31. Solar energy is the hope of future. Discuss. 

Ans:- Solar energy is the hope of future because it is: 

Cost competitive 

Environment friendly 

 

Q32. What are the advantages of bio-energy? 

Ans:- Enhance self-reliance 

Reduce environmental pollution 

Reduce pressure on fuel wood 

Conversion of municipal waste into energy. 

 

Q33. Why do we need to conserve resources? 

Ans:- They are limited in number 

Exhaustible 

More time to replenish 

For sustainable development 

 



Q34. Write two important uses of coal. 

Ans:- Generation of thermal power 

Smelting of iron ore for steel 

 

Q35. When was the first geo-thermal energy usage attempt made? Is there any geo-

thermal plant in India?    OR 

Where was the first underground heat tapped? 

Ans:- The first successful (1890) attempt to tap the underground heat was made in the city of 

Boise, Idaho (U.S.A.), where a hot water pipe network was built to give heat to the 

surrounding buildings. This plant is still working. In India, a geothermal energy plant has 

been commissioned at Manikaran in Himachal Pradesh. 

 

Q36. Name one bio-energy effort made by India. 

Ans:- One bio-energy project converting municipal waste into energy is situated at Okhla in 

Delhi 

 

Short Answer Type Questions 

Q1. Give an account of the distribution of bauxite in India. . 

Ans:- Bauxite is used in manufacturing of aluminium. It is found mainly in tertiary deposits 

and is associated with laterite rocks occurring extensively either on the plateau or hill ranges 

of peninsular India and also in the coastal tracts of the country. 

Odisha happens to be the largest producer of Bauxite. Ralahandi and Sambalpur are the 

leading producers. The other two areas which have been increasing their production are 

Bolangir and Koraput. The patlands of Jharkhand in Lohardaga have rich deposits. 

Bhavanagar, Jamnagar in Gujarat have the major deposits. Chhattisgarh has bauxite deposits 

in Amarkantak plateau while Katni-Jabalpur area and Balaghat in M.P. have important 

deposits of bauxite. 

Kolaba, Thane, Ratnagiri, Satara, Pune and Kolhapur in Maharashtra are important 

producers. Tamil Nadu, Karnataka and Goa are minor producers of bauxite. 

 

Q2. What are the uses of coal? Where is it found in India? 

Ans:- Coal is one of the important minerals which is mainly used in the generation of thermal 

power and smelting of iron ore. Coal occurs in rock sequences mainly of two geological ages, 

namely Gondwana and tertiary deposits. About 80 per cent of the coal deposits in India is of 

bituminous type and is of non-coking grade. The most important Gondwana coal fields of 

India are located in Damodar Valley. 

They lie in Jharkhand-Bengal coal belt and the important coal fields in this region are 

Raniganj, Jharia, Bokaro, Giridih, Karanpura. Jharia is the largest coal field followed by 

Raniganj. Godavari, Mahanadi and Sone river valleys also have coal deposits. 

The most important coal mining centres are Singrauli in Madhya Pradesh, Korba in 

Chhattisgarh, Talcher and Rampur in Odisha, Chanda-Wardha, Kamptee and Bander in 

Maharashtra and Singareni in Telangana and Pandur in Andhra Pradesh. 

Tertiary coals occur in Assam, Arunachal Pradesh, Meghalaya and Nagaland. It is extracted 

from Darangiri, Cherrapunji, Mewlong and Langrin (Meghalaya); Makum, Jaipur and Nazira 

in upper Assam, Namchik – Namphuk (Arunachal Pradesh) ai d Kalakot (Jammu and 

Kashmir). Besides, the brown coal or lignite occur in the coastal areas of Tamil Nadu, 

Pondicherry, Gujarat and Jammu and Kashmir. 

 

Q3. Which are the prospective areas of natural gases in India? 

Ans:- Natural gas is obtained alongwith oil in all the oil fields but exclusive reserves have 



been located along the eastern coast as well as (Tamil Nadu, Odisha and Andhra Pradesh), 

Tripura, Rajasthan and off¬shore wells in Gujarat and Maharashtra. 

 

Q4. List the major nuclear power stations along with the states. 

Ans:- The important nuclear power projects are Tarapur (Maharashtra), Rawatbhata near 

Kota (Rajasthan), Kalpakkam(Tamil Nadu), Narora (Uttar Pradesh), Kaiga (Karnataka) and 

Kakarapara (Gujarat). 

 

Q5. What are the advantages of solar energy? 

Ans:- Solar thermal technology has some relative advantages over all other non¬renewable 

energy sources. It is cost competitive, environment friendly and easy to construct. Solar 

energy is 7 per cent more effective than coal or oil based plants and 10 per cent more 

effective than nuclear plants. It is generally used more in appliances like heaters, crop dryers, 

cookers, etc. The western part of India has greater potential for the development of solar 

energy in Gujarat and Rajasthan. 

 

Q6. How is geothermal energy tapped?  OR 

What is the source of geothermal energy? 

Ans:- When the magma from the interior of earth, comes out on the surface, tremendous heat 

is released. This heat energy can successfully be tapped and converted to electrical energy. 

Apart from this, the hot water that gushes out through the geyser wells is also used in the 

generation of thermal energy. It is popularly known as Geothermal energy. This energy is 

now considered to be one of the key energy sources which can be developed as an alternate 

source. The hot springs and geysers are being used since medieval period. 

 

Q7. Name the agencies involved in exploration of minerals. 

Ans:- Geological Survey of India (GSI), Oil and Natural Gas Commission (ONGC), Mineral 

Exploration Corporation Ltd. (MECL), National Mineral Development Corporation 

(NMDC), Indian Bureau of Mines (IBM), Bharat Gold Mines Ltd. (BGML), Hindustan 

Copper Ltd. (HCL), National Aluminium Company Ltd. (NALCO) and the Departments of 

Mining and Geology undertake systematic surveying, prospecting and exploration for 

minerals in various states. 

 

Q8. Where are majority of petroleum reserves found? 

Ans:- Petroleum reserves are located in the sedimentary basins of Assam, Gujarat and 

Mumbai High, i.e. off-shore region in the Arabian Sea. New reserves have been located in the 

Krishna-Godavari and Kaveri basins. 

 

Q9. Write the uses of petroleum. 

Ans:- Uses of petroleum are as follows: 

Essential source of energy for all internal combustion engines in automobiles, railways and 

aircrafts. 

By-products are processed in petro chemical industries such as fertilisers, synthetic rubber, 

synthetic fibre, medicines, vaseline, lubricants wax, soap and cosmeti. 

 

Q10. Give the distribution of petroleum reserves in India. 

Ans:- Crude petroleum occurs in sedimentary rocks of the tertiary period. 

Before 1956, Digboi in Assam was the only oil producing region. But now in Assam, Digboi, 

Naharkatiya and Moran are important. Oilfields of Gujarat are Ankleshwar, Mehsana, etc. 

Mumbai High which lies 160 km off Mumbai was discovered in 1973. 



Natural gas have been found in exploratory wells in Krishna-Godavari a!nd Kaveri basin on 

the east coast. 

 

Q11. Name the important belts of mineral reserves in India. 

Ans:- Minerals are generally concentrated in three broad belts in India. 

The North-Eastern Plateau Region: Chotanagpur (Jharkhand), Odisha Plateau, West Bengal 

and parts of Chhattisgarh. 

The South-Western Plateau Region: Karnataka, Goa and contiguous Tamil Nadu uplands and 

Kerala. 

The North-Western Region: Aravali in Rajasthan and part of Gujarat 

 

Q12. Name the minerals which are found in South-Western plateau region belt of India. 

Ans:- This belt extends over Karnataka, Goa and contiguous Tamil Nadu uplands and Kerala. 

This belt is rich in ferrous metals and bauxite. It also contains high grade iron ore, manganese 

and limestone. This belt packs in coal deposits except Neyveli lignite. Kerala has deposits of 

monazite and thorium, bauxite clay. Goa has iron ore deposits. 

 

Q13. Write the uses and distribution of mica. 

Ans:- Uses: 

Di-electric property 

Voltage resistant distribution Distribution: Jharkhand, Andhra Pradesh and Rajasthan 

followed by Tamil Nadu, West Bengal, M.P. and Nellore district have the best quality mica. 

 

Q14. What are the features of minerals? 

Ans:- Minerals have certain features: 

They are either organic like fossil fuels or inorganic like mica, limestone, etc. 

There is an inverse relationship iri quality and quantity of minerals i.e., good quality minerals 

are less in quantity as compared to low quality minerals. 

They contain either iron like iron ore or don’t have iron content like copper, bauxite, etc. 

These minerals take long time to develop geologically and they cannot be replenished 

immediately at the time of need. 

All minerals are exhaustible over time. None of the minerals is a renewable source but many 

of them can be recycled and re-used. 

 

Q15. Mention the uses of manganese and its producing states. 

Ans:- Uses: 

Manganese is an important raw material for smelting of iron ore. 

It is also used for manufacturing ferro alloys. 

Manganese Producing states: 

Manganese deposits are found in almost all geological formations, however, it is mainly 

associated with Dharwar system. 

Odisha is the leading producer of manganese. Here major mines are located in the cefttral 

part of the iron ore belt of India, particularly in Bonai, Kendujhar, Sundergarh, Gangpur, 

Koraput, Kalahandi and Bolangir. 

Karnataka is an another major producer and here the mines are located in Dharwar, Bellary, 

Belgaum, North Canara, Chikmagalur, Shimoga, Chitradurg and Tumkur. 

Maharashtra is also an important producer of manganese which is mined in Nagpur, 

Bhandara and Ratnagiri districts. 

Andhra Pradesh, Goa, and Jharkhand are other minor producers of manganese. 



Q16. Why is it necessary to develop bio-energy in India? 

Ans:- Bio-energy is a potential source of energy conversion. It can be converted into 

electrical energy, heat energy or gas for cooking. 

Necessity for India: 

It will also process the waste and garbage and produce energy. 

This will improve economic life of rural areas in developing countries. 

It will reduce environmental pollution. 

It will enhance self-reliance. 

It will reduce pressure on fuel wood. 

 

Q17. Classify minerals based on chemical and physical properties. Explain them. 

Ans:- On the basis of chemical and physical properties, minerals may be grouped under two 

main categories of metallics and non-metallics. Metallic minerals are the sources of metals. 

Iron ore, copper, gold produce metal and are included in this category. Non-metallic minerals 

are either organic in origin such as fossil fuels also known as mineral fuels which are derived 

from the buried animal and plant life such as coal and petroleum. Other type of non-metallic 

minerals are inorganic in origin such as mica, limestone and graphite, etc. 

 

Long Answer Type Questions 

Q1. Why is conservation of resources essential? Suggest steps to conserve minerals. 

Ans:- In order to achieve economic development with least environmental impact, the goals 

of sustainable development must be kept in mind in order to protect the future generations. 

There is an urgent need to conserve the resources. 

The alternative energy sources like solar power, wind, wave, geothermal energy are 

inexhaustible resource. These should be developed to replace the exhaustible resources. 

In case of metallic minerals, use of scrap metals will enable recycling of metals. Use of scrap 

is specially significant in metals like copper, lead and zinc in which India’s reserves are 

meagre. 

Use of substitutes for scarce metals may also reduce their consumption. 

Export of strategic and scarce minerals must be reduced, so that the existing reserve may be 

used for a longer period. 

 

Q2. Describe the development of nuclear energy in India and challenges in its growth. 

Ans:- Nuclear energy has emerged as a viable source in recent times. 

Important minerals used for the generation of nuclear energy are uranium and thorium. 

Uranium deposits occur in the Dharwar rocks. These are known to occur in several locations 

along the Singbhum Copper belt. It is also found in Udaipur, Alwar and Jhunjhunu districts 

of Rajasthan, Durg district of Chhattisgarh, Bhandara district of Maharashtra and Kullu 

district of Himachal Pradesh. 

Thorium is mainly obtained from monazite and lignite in the sands of beach along the coasts 

of Kerala and Tamil Nadu. 

World’s richest monazite deposits occur in Palakkad and Kollam districts ofKerala, near 

Vishakhapatnam in Andhra Pradesh and Mahanadi river delta in Odisha. 

 

Q3. Write a note on the three belts of mineral distribution. 

Ans:- Minerals are generally concentrated in three broad belts in India. These belts are: 

The North-Eastern Plateau Region: This belt covers Chhotanagpur (Jharkhand), Odisha 

Plateau, West Bengal and parts of Chhattisgarh. It has variety of minerals—iron ore, coal, 

manganese, bauxite, mica. 



The South-Western Plateau Region: This belt extends from Karnataka, Goa and contiguous 

Tamil Nadu uplands and Kerala. It is rich in ferrous metals and bauxite. It also contains high 

grade iron ore, manganese and limestone. This belt lacks in coal deposits except Neyveli 

lignite. Kerala has deposits of monazite and thorium, bauxite clay. Goa has iron ore deposits. 

The North-Western Region: This belt extends along Aravali in Rajasthan and part of Gujarat 

and minerals are associated with Dharwar system of rocks. Copper, zinc have been major 

minerals. Rajasthan is rich in building stones i.e. sandstone, granite, marble. Gypsum and 

Fuller’s earth deposits are also extensive. Dolomite and limestone provide raw materials for 

cement industiy. Gujarat is known for its petroleum deposits. Gujarat and Rajasthan have rich 

sources of salt. The Himalayan belt: It is another mineral belt where copper, lead, zinc, cobalt 

and tungsten are known to occur. Assam valley has mineral oil deposits.Oil resources are also 

found in off-shore- areas near Mumbai Coast (Mumbai High). 

 

Q4. Where does India stand as far as iron resource is concerned? Write a note on its 

distribution. 

Ans:- India is endowed with fairly abundant resources of iron ore. It has the largest reserve of 

iron ore in Asia. About 95 per cent of total reserves of iron ore is located in the States of 

Odisha, Jharkhand, Chhattisgarh, Karnataka, Goa, Telangana, Andhra Pradesh and Tamil 

Nadu. 

In Odisha, iron ore occurs in a series of hill ranges in Sundergarh, Mayurbhanj and Jhar. The 

important mines are Gurumahisani, Sulaipet, Badampahar (Mayurbhaj), Kiruburu 

(Kendujhar) and Bonai (Sundergarh). 

Jharkhand has some of the oldest iron ore mines and most of the iron and steel plants are 

located around them. Most of the important mines such as Noamundi and Gua are located in 

Poorbi and Pashchimi Singhbhum districts. This 

belt further extends to Durg, Dantewara and Bailadila. Dalli, and Rajhara in Durg are the 

important mines of iron ore in the country. 

In Karnataka, iron ore deposits occur in Sandur-Hospet area of Ballari district, Baba Budan 

hills and Kudremukh in Chikkamagaluru district and parts of Shivamogga, Chitradurg and 

Tumakuru districts. 

The districts of Chandrapur, Bhandara and Ratnagiri in Maharashtra, Karimnagar and 

Warangal district of Telangana, Kurnool, Cuddapah and Anantapur districts of Andhra 

Pradesh, Salem and Nilgiris districts of Tamil Nadu are other iron mining regions. Goa has 

also emerged as an important producer of iron ore. 

 

Differentiation 

Q1. Distinguish between conventional & non conventional sources of energy. 

Ans:- 

Conventional energy Non Conventional energy 

(i) This energy is in use for a long period of time. 
(i) These sources have been recently introduced on a 

commercial scale. 

(ii) Fossil fuel sources, such as coal, petroleum, 

natural gas and nuclear energy are the main 

sources. 

(ii) Solar, wind, hydro, geothermal and biomass are the 

main sources. 

(iii) These are exhaustible raw materials 
(iii) These are sustainable energy resources- which are 

inexhaustible sources of energy. 

(iv) These are concentrated in particular (iv) These energy sources are more equitably distributed 



locations and are limited. and are abundant in nature. 

(v) These sources cause pollution and harm the 

environment. 

(v) They are environmental friendly. They provide more 

sustained, eco-friendly cheaper energy after the initial 

cost is taken care of. 

(vi) Both the construction and running cost is 

high. 
(vi) Initial cost is high but the running cost is low. 

 

Q2. Differentiate between ferrous and non-ferrous minerals. 

Ans:- 

Basis Ferrous Minerals Non-ferrous Minerals 

Meaning 

Ferrous mineral refers to iron. All those 

minerals which have iron content are called 

ferrous minerals. 

Those minerals which do not have iron 

content are non-ferrous. 

Example Iron ore itself, manganese, chromite, etc. Copper, bauxite, iron, gold, etc. 

 

Q3. Differentiate the coal on the basis of geological ages. 

Ans:- 

Tertiary Deposits Gondwana Deposits 

(a) 55 million years of formation 

(b) It is found in Assam, Arunachal Pradesh, 

Meghalaya and Nagaland. 

(a) 200 million years old. 

(b) It is located in Damador Valley and lie in 

Jharkhand, Bengal coal belt. 

 

Higher Order Thinking Skills (HOTS) 

Q1. Nuclear energy is the hope of future in India. Give a few points. 

Ans:- Nuclear energy is the hope of future in India. It is justified because: 

India is deficient in mineral oil and its ‘ coal reserves would also exhaust soon. 

India has not been able to develop the potential of hydel power to such extent that it may 

depend on it fully because of some constraints. 

Technical know-how to harness nuclear energy is available. 

This power can play a complementary role in industrial and agricultural development in 

India. 

Availability of sufficient reserves of nuclear minerals like uranium and thorium. 

 

Map Based Questions 

Q1. Label and locate the following on physical map of India. 

Mineral Deposits (Ferrous) — Balaghat, Nagpur, Durg, Sundergarh, Kendujhar, 

Mayurbhanj, Ratnagiri, Bailadila, Bellary, Shimoga 



Ans:-  

 

Q2. Label and locate the following on physical map of India. 

Non-ferrous Minerals — Khetri, Udaipur, Katni, Amarkantak, Hazaribagh, Bilaspur, 

Singhbhum, Koraput. 

Ans:- 



 
 

Q3. Label and locate the following on physical map of India. 

Coal Producing States — Bokaro, Jharia, Korba, Singareni, Talcher, Neyveli, Raniganj 

Ans:- 



 
Q4. Label and locate the following on physical map of India. 

Oil Refineries — Bhatinda, Panipat, Mathura, Barauni, Guwahati, Jamnagar, 

Mangaluru, Haldia, Tatipaka. 



Ans:- 

 
 

Very Short Answer Type Questions 

Q1. Name the place of Maharashtra, where an atomic power station is located. (A.I. 2010) 

Ans:- Tarapur. 

Q2. Name the place of Himachal Pradesh where a geothermal energy plant is located.  

Ans:- 
Manikaran. 

 

Short Answer Type Questions 

 



Q1. Electricity is one of the greatest inventions of all times. It is mostly generated by 

using coal, natural gas and petroleum, which are exhaustable resources. Can you 

imagine the human society without electricity? This may happen in future, when all 

energy resources will be exhausted. Explain the values that can change this possible 

darkness scenario. (A.I. 2015) 

Ans:- Mineral fuels like coal, petroleum, natural gas and nuclear energy are the conventional 

sources of energy. They are exhaustible. Sustainable energy resources are renewable. These 

resources can help us in future after taking great care of these resources. 

Even then we should kept in mind certain thing to avoid such situation: 

Creating awareness among the masses about sustainable sources of energy. 

To develop sustainable sources of energy. 

Maximum use of renewable energy resources such as solar, wind, biomass and hydro 

electricity. 

Optimum use of energy resources and minimum wastage. 

Alternative energy sources like solar power, wind, wave, geothermal etc. are to be developed. 

 

Q2. “The promotion of the use of non- conventional sources of energy in India is the 

need of the hour.” Support the statement. (Delhi 2016) 

Ans:- Non-conventional energy sources are highly valuable. 

They are the renewable energy sources like solar, wind, hydro, geothermal and biomass. 

These energy sources are more equally distributed. 

They are environmental friendly. 

Non-conventional energy sources will provide more sustained energy. 

They are also cheaper energy sources after the initial cost is taken care of. 

 

Q3. Explain the significance of bio-energy to human kind in India. (A.I. 2016) 

Ans:- Bio-energy is a potential source of energy conversion. 

It can be converted into electrical enegy, heat energy or gas for cooking. 

It will also process the waste and garbage and produce energy. 

This will improve economic life of rural areas in the country. 

It reduces environment pollution, enhance self-reliance and reduce pressure on fuel wood. 

 

Long Answer Type Questions: 

 

Q1. Which are the two main ferrous minerals found in India? Describe four 

characteristics of each. (Foreign 2009) 

Ans:- Iron ore and Manganese are the two main ferrous minerals found in India. 

Characteristics of iron ore: 

Haematite and magnetite are the two main types of iron ore found in our countiy. 

Due to its superior quality, it has great demand in international market. 

It occurs in close proximity to the coal fields. 

It provides a strong base for the development of metallurgical industries. Characteristics of 

Manganeses: 

It is an important raw material for smelting of iron ore. 

It is used for manufacturing ferro alloys, 

It is mainly associated with Dharwar system. 

It is used in making glass and steel. 

 

Q2. Name five sources of non-conventional energy in India and also state one potential 

area of each source of non- conventional energy. (CBSE 2008, 13) 



Ans:- Light from sun, tidal waves, winds, biogas and geothermal energy are non- 

conventional sources of energy. The non- conventional sources are cheap and can be tapped 

easily. They are pollution free as they do not have smoke or ash when used. They have no 

environmental hazards, 

Solar Energy: India is a tropical country so sunlight is abundantly available in all the parts of 

country except north¬eastern India. Solar energy is used for cooking, water heating and space 

heating. Solar cooker water pumps, road lights, telephone etc. are being operated by solar 

energy. 

Wind Energy: Tamil Nadu, Gujarat, Maharashtra, Odisha are using wind energy. Effort is 

being made to develop wind generators, wind mills, battery charging system. 

Geothermal Energy: Development activities related to a cold storage unit and 5kw power 

plant both based on geothermal energy at Manikaram (HP) are in full progress. 

Biogas: It is most important renewable sources of energy in rural areas. As by-product a 

biogas plant produces enriched the fertilizer. It is used as cooking fuel and also used for 

lighting and power generation. 

Tidal Energy: Oceanic tide can be used to generate electricity food gate dams are built across 

inlets. During high tide water flows into the inlets and gate trapped, when the gate is closed. 

Gulf of Kachchh provides ideal condition for utilizing tidal energy. 

 

Q3. ‘The non-conventional sources of energy will provide more sustained, eco-friendly 

and cheaper energy if the initial cost is taken care of.” Examine the statement. (CBSE 

2018) 

Ans:- Non-conventional sources of energy: 

Non-conventional energy sources are solar, wind, tidal, geothermal and biomass. All these 

sources are sustainable. 

These are more equitably distributed. 

They are eco-friendly. 

In the long run they are cost effective. 

Wind energy like other non-conventional sources of energy is absolutely pollution free. 

Ocean currents are store house of infinite energy. 

Bio-energy is also a potential source of energy. It reduces pressure on fuel wood and saves 

forests as well. 

Geothermal energy can successfully be tapped, converted to electrical energy and can be 

developed as an effective source of energy.  


