


4.0



4.0



gms Globally Managed
Services

www.baliparafoundation.com

Reforestation Wood Recycling Material Biodegradable Material Chlorine Free

FUTURE OF THE PAPER

TM
Naturenomics  Publications

2007

3.0

2009

Ecological Competitiveness for Economic Sustainability
TM

Putting Naturenomics  into Practice

2.0

2008

TM
Developing the Naturenomics  Model



1

2

3

4

5

6

7

8

9

10

11

12

13



Contents

Contents                                                                                                                                 

93

95

94

96

99

















































23Review of Local Communities' Struggle against Mining in Goa



24Review of Local Communities' Struggle against Mining in Goa



The fourth strong structure of domination has been the hold over educational institutions. Mining companies set 
up graduate colleges – Dempos - and law college – Salgaoncar, to make their presence felt in ideological 
spectrum of the society. Mining companies has also instituted fellowships for senior researchers. Dempos is 
one such example. Mining companies and their caste alliances are also involved in writing their history. One of 
the favoured aspects of process is to establish hegemonic hold over Goa, particularly its tribes. It is project of 
conquest through ideological apparatus to further the agenda of domination not just of the mining industry but 
over the entire society through thought control measures. Mining companies also has significant influence over 
the senate of Goa University and its policies. It is because of this influence Goa University was stopped from 
getting Central University status. It is because of this that Goa University has not set up centre for the study of 
tribes in Goa. It is because of this that fees of Goa University are constantly hiked in order to keep the students 
away from access to higher education. To a large extent, mining companies are successful in this venture. It is 
against the interest of mining that higher education becomes widespread as the ignited minds will be difficult to 
curtail in their path if chosen to direct against the mining industry and their caste, class alliances that form 
coteries and select vice-chancellors.

The fifth strong structure of domination is NGO sector. Mining industry, after facing severe criticism from TERI 
report in 1997 set up its combined NGO – The Goa Mineral Foundation in 2000. It is working as a buffer for public 
criticism on mining industry. It is involved in whole range of activities from dance classes, distributing notebooks 
to students, building of toilets, building of bus sheds, sending people for vocational training, watershed 
programs in one village etc. It has got full time staffs that engage in all kinds of activities except in criticizing 
mining industry. The funds for this are shared between various mining companies, Sesa Goa being one of the 
prominent ones. However it is important to observe here that this NGO of mining company has come as 
response to the protests against mining and to earn credits for the corporate social responsibility.
 
Government of India in a draft mineral policy has cited this NGO as one of the examples to be replicated by the 
mining industry in India. On ground in Goa however it has not at all succeeded in diverting attention from core 
damage caused by mining industry. Nevertheless it is a structure of domination sought to be made effective by 
mining industry but has not succeeded.

The sixth strong structure of domination by mining industry is use and abuse of judiciary in Goa. After the intense 
protests, this is a phenomenon that has come about providing some succour to the mining industry. Police cases 
are registered on a number of false pretexts; people are then arrested, forced to take bail and then after some 
months charge-sheeted and cases gets listed in the courts. Then people are served notices at home by court 
bailiffs and asked to appear in the court on a particular date. After appearing in the court the next date is given for 
appearance. Judiciary's role in mining belt of Goa has been largely to frustrate the protesting people. Mining 
companies aim for exactly that. Currently there are over 300 cases in various courts of Goa against various 
people protesting mining industry's onslaughts.
 
The state government has the power to withdraw these cases but since the mining companies are using the 
state government as their executive committee, these cases are carrying on. Goa Chief minister Digambar 
Kamat holds a portfolio of mining minister for over past 15 years and shares personal interest in the continuation 
of mining industry. He also has family ties with mining companies. In this scenario, the judiciary has been used to 
further the agenda of the mining companies. Judiciary was also used to silence the vocal critic of the mining 
industry – the author of this paper – by Fomentos, by filing civil defamation suit of Rs.500 crores in Calcutta High 
Court, Kolkata, for his online writings or blog, belonging to Gawda, Kunbi, Velip and Dhangar Federation 
(GAKUVED). Mining companies are using Judiciary as the very reliable structure of domination.

Seventh strong structure of domination of mining industry is EIA and Public Hearings. These are paid for by 
mining companies and are thoroughly rigged in almost all the cases in numerous manner.  EIA studies are 
tailored not to the objective reality on ground but to suit the interest of the mining companies. This is because it is 
the mining companies that are financing the EIA studies. On the day of mandatory hearings there is 
manipulation in terms of venue – very often it is held in minister's cabin in a faraway place from the mining site. 
MoEF is guilty of ignoring public opposition to mining projects all over Goa and sanctioned environmental 
clearances there by establishing colonial relationship between the Central government and people of Goa.
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Criteria Significance 

Status Positive  Neutral Negative  

Extent Site specific  Local  Regional  National 

Duration Short term Medium Term Long term Permanent 

Intensity Low Medium Low Medium High High  

Probability Improbable Possible Highly Probable Definite 

Cumulative Effects None Low  Medium High  

Significance Low  Medium Low Medium High  High 

Significance With Mitigation  Low Medium Low Medium High High  

 

Possible















Social Impact Assessment for Ankua Iron and Manganese Ore Deposits in Jharkhand

NaturalGist 

         Social impact assessment (SIA) should be regarded as a tool to be used to promot sustainability for both the 
mining company and the affected communities for regional socio-economic  development.

     The SIA focuses on the identification and mitigation of both positive and adverse social impacts that may arise from
the establishment of a mine.

     
 Baseline socio-economic information on local conditions, local knowledge, local attitudes and perceptions is 

necessary to be able to assess the potential short and long-term positive and negative effects of the various project 
alternatives.

    In the case study, various issue related to education, health, livelihood options, transport facilities and cultural 
heritage for local people have been discussed.

Suggestions have been given for making provisions post –mining, without affecting the traditional values. 
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1.0 Introduction

The rising extraction has thus raised two important questions:

Coal is one of the most important non-renewable natural resources available in the state of Meghalaya which 
plays an important role in the socio-economic life of the state. Though majority of its stock (about 565 Mn MT) is 
found in the Garo Hills region (about 70% of state's stock), maximum extraction has so far been observed in the 
Jaintia Hills region. Historical records show that mining of coal started here in the early 1840s, which was limited 
only to Cherra and Lakadong areas and the extraction was mainly for the household use (Oldhan, 1854). 
Geological Survey of India (GSI) carried out the preliminary investigation on coal deposit in Jaintia Hills in 1962. 
Following repeated investigations, huge amounts of coal were found in the surrounding area. Coal mining 
started at a limited scale there and then in the early 1970s (Lamin, 1995). The mining activities assumed 
momentum with the elevation of Shillong-Jowai-Badarpur road to National Highway 44 in 1978. During 2005-06, 
total production of coal in Meghalaya reached 5565.715 thousand metric tonnes of which Jaintia Hills alone 
produced 3879.73 thousand metric tonnes (about 70 % of total coal production of the state).

Mining and trade of coal generate income both directly and indirectly. However, it is very difficult to capture all the 
indirect employment and income that it generates by its multiplier effect through several other sectors like 
limestone industry, brick kilns, iron re-rolling and so on, in a chain manner. Due to lack of information about the 
technical relationships among all of them, prices of all the products and the variation in linkages and prices over 
time. The indirect employment is also generated in the form of workers in tea stalls, motor repairing and other 
businesses developed in the coal mining area. However, the direct employment generated in the form of coal 
mine owners, mining labourer, loaders, middlemen, traders etc. can be approximated reasonablly well.     

Doubt about how long the local economy that is highly dependent on coal mining activities for 
employment and income, would continue to grow unless the alternative sectors grow sufficiently to 
absorb people who would be unemployed if the coal is exhausted. 

How to mitigate its impact on neighbouring environment (water resources, forest biodiversity, agricultural 
activities etc)? 

This paper tries to examine the direct and indirect impact of coal mining and its related activities on employment 
and income in Meghalaya from the case study in Jaintia Hills district. The income generated directly, indirectly 
and also from other sources by the owners, non-owners and businessmen has been considered. But due to the 
paucity of information, the socio-cultural aspects have been not considered here.

The Jaintia Hills district has rich mineral resources. Considerable quantities of coal and limestone deposits are 
found in the district. Total coal deposit in the district has been estimated at 42.30 million tonnes. Important coal 
fields of Jaintia Hills are located in Bapung, Ladrymbai, Lakadong, Sutnga, Jarain, Lumshnong and some other 
places. Here, extraction of coal has been carried out by the primitive method commonly known as the “rat-hole” 
mining. Most of the mining activities are small-scale ventures controlled by individuals who own the land.

10
Economic Impact of Coal Mining in Meghalaya and the 
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The Jaintia Hills district was primarily known for agrarian economy before 1970s. But, after the discovery of coal 
in 1973 at Bapung and its adjoining areas, the economy of Jaintia Hills gradually shifted from purely agrarian 
economy to a commercial economy of coal. Within a very short period of time the district became the major coal 
producing area of Meghalaya. Bapung coal is famous today all over the India and also abroad (Bangladesh). A 
significant part of Net District Domestic Product (NDDP) is contributed by the mining and quarrying. For 
example, during 1999-2000, 27.95% of NDDP was contributed by mining and quarrying in Jaintia Hills. Also, 
Jaintia Hills district has been contributing substantially to the total output of mining and quarrying in the state of 
Meghalaya, 69.27% of the total mining and quarrying output of the state was contributed by Jaintia Hills alone in 
1999-2000.

Mining and quarrying in Jaintia Hills primarily means the coal mining and quarrying because of the large-scale 
extraction of coal every year. Besides this, Dawki Land Custom Station, which is one of the important external 
trading points in Meghalaya, is also located in Jaintia Hills bordering Khasi Hills. During 1998-99, about 62% of 
the total coal export of the state to Bangladesh took place through Dawki. It however declined to 22.49% in 
2004-05 due to increase in the quantity of export through other land custom stations. Thus, extraction of coal 
has important implications for the trade and other related activities and thus development of local economy of 
Jaintia Hills.

Coal mining has both positive and negative impact on the local economy. On the one hand it generates income 
and employment in several ways directly and indirectly. On the other hand, it adversely affects the soil, water 
quality, forest resources, etc. Studies on economic impact of coal mining and also those dealing with the 
environmental impacts of coal mining in the area are very few.

Lamin (1995) described that coal mining in Meghalaya especially in Jaintia Hills has brought about many 
changes, like steady flow of labourers from outside as well as from different parts of the state itself to the mining 
areas of the state sometimes raised conflict between the outside and local labourers. Also, the emergence of 
Ladrymbai market (located in the mining site of Jaintia Hills) was entirely due to coal mining activity. Hence it 
raised employment and generated income and welfare of the local people. He also mentioned the negative 
consequence of mining as some paddy fields were left fallow by their owners who had no time to cultivate due to 
their preoccupations with the more profitable mining activity. Thus coal mining also led to underutilisation or 
abandonment of land resources due to high opportunity cost of the owners. Moreover, the productivity of soil 
was adversely affected due to the deposit of coal dust and acid mine drainage that reached the nearby 
agricultural field.
 
Dasgupta et al. (2002) have made an attempt to analyse the adverse impact of coal mining on the soil 
characteristics. Through testing of soil (nutrients of coal mine areas of different ages) they have shown that the 
nutritional content declines with the age of mine or with the rising extraction of coal. Also the moisture content, 
sand, etc. have been increasing over time with the continuous mining activities that made the soil less suitable 
for growth and development of plants.

Rai (2002) has explained the impact of coal mining on the local environment of Jaintia Hills. He described how 
coal mining activity in Jaintia Hills has adversely affected the local environment; which was exhibited through 
the shortage of potable water, deforestation, water pollution, rising wasteland, land subsidence and dust 
pollution. The reason for those adverse impacts was assigned to unscientific primitive mining techniques and 
small-scale coal mining.

Singh and Swer (2004) have outlined the impact of underground coal production on water resources. In their 
opinion, unscientific coal mining in the area was the primary cause of deterioration of water quality. They also 
observed that the influx of acid mine drainage into the rivers and streams of the area were mainly responsible 
for degradation of water quality leading to degradation of aquatic habitat and affected agriculture and domestic 
water supplies.

2.0 Some Earlier Studies

Economic Impact of Coal Mining in Meghalaya and the Question of Sustainability
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Sahu and Goel (2004) have assessed the social implications of coal mining. By using chi-square test, they 
observed that the local labourers and the local inhabitants show positive attitude towards the influx of labourers 
from outside for the purpose of mining activities. Also there have been a spur of wine shops as well as anti-social 
activities due to the coal mining activities in Jaintia Hills. The analysis also shows that the current rate of 
extraction of coal in Meghalaya is not sustainable and there is every possibility of its exhaustion and thus 
development of alternative sector is well warranted (De, 2009).

 

Secondary information on income generated in coal mining and its allied activities is not available. Therefore, 
primary information has been used to estimate the income generated in the coal mining and its related activities 
in the state. Primary information on different aspects like extraction of coal and income generated by different 
agents from it and its related activities, number of working days, over time changes in activities, wages and 
salaries of the labourer and other employees, transportation cost etc. are collected from Bapung, Ladrymbai 
and Khliehriat coal mining areas and also from the Bapung, Ladrymbai, Khliehriat and Dawki trade centres of 
Jaintia Hills district of Meghalaya during April-May, 2005. Here, Jaintia Hills is chosen specifically for the sample 
survey due to its pristine position in the production and business of coal in Meghalaya. Bapung, Ladrymbai and 
Khliehriat are the main extraction centres of Jaintia hills district. Moreover, Dawki is the main international trade 
centre of coal. The method of extraction is almost similar all over Meghalaya and coal is available at similar 
depth in all places of Meghalaya having similar other conditions (wage, price etc except transport). Thus cost, 
revenue, income etc are estimated for the whole Meghalaya on the basis of observations from the samples of 
Jaintia Hills District.

Experience from the field shows that coal is generally extracted on contract basis and the cost of extraction per 
tonne of coal was on an average Rs 800 in 2005. The cost of extraction during the earlier years have been 
collected from the experienced coal mine owners who have been mining for more than 25 years. Multiplying the 
cost of unit extraction, which is paid to the labourers with the total production of coal of the respective year, total 
income generated by the coal mine labourers is estimated.

The income of the coal mine owners has been estimated on the basis of the difference between the selling price 
of coal per tonne at the depot and the total extraction cost plus other expenditures like (i) payment to the depot 
managers, and (ii) transportation cost for fetching coal from the mining site to the main roadside depot. The 
variations in the cost of extraction and the selling price have also been considered though it is not significant 
across different places. The average net income per tonne of coal has been multiplied by the total production of 
coal of the respective year, to estimate the total income received by the coal mine owners in total. Similarly, 
loading charge per tonne of coal, which was Rs 40 in 2005 has been multiplied by the total amount of coal 
despatched from Meghalaya in 2005-06, to find out the approximate total income of the loaders. The loading 
charge which was prevailing in the past years has also been collected from the experienced traders to 
approximate income of the loaders in the past years. The income of the depot managers has been estimated by 
taking into account the total number of depot managers and their annual income. The salary paid to depot 
managers has been collected from coal mine owners and has also been cross-checked with the information 
obtained from the depot managers. The total number of coal depots in the state is calculated on the basis of total 
number of coal depots owned by the coal mine owners and others in Jaintia Hills.

The income of international exporters and plus inter-state traders has been estimated on the basis of the 
average net profit of the exporters per tonne of coal. Then the total amount of coal despatched from Meghalaya 
has been multiplied by the net income per tonne of coal to approximate the income of the traders. The income of 
the truck owners has also been estimated on the basis of the average net income generated from the transport 
of one metric tonne of coal and relating it with the total despatch of coal from Meghalaya. The total income of the 
managers and assistant managers has been estimated on the basis of per individual annual income and the 
total number of employment. The total number of managers and assistant managers has been approximated on 
the basis of total number of traders (exporters plus inter-state traders). The income of the drivers and handyman 
has been estimated considering their individual annual income and the total number of employment. The total 
number of trucks used for both the mining and trading purposes gives an idea of the total employment of drivers 
and handymen.  

3.0  Materials and Methods
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It may however be noted that the number of managers, assistant managers and traders may change due to the 
variation in capacity of each of them. Therefore, in the present analysis the capacities or efficiencies of the 
managers, traders etc have been considered to be the same. This is also because of the over time improvement 
in efficiency, transport facility and other practices. Thus there might be some bias in the estimation. However, in 
the absence of any other suitable method and information this is the best possible estimation of all such 
categories.

Out of nearly 500 coal mine owners in Jaintia Hills region, 50 coal mine owners are selected by using the 
technique of stratified random sampling method. Among these 50 coal mine owners, 20 each are chosen from 
Bapung, Ladrymbai and 10 from Khliehriat depending upon the strength of mining of the respective areas. 200 
coal mine workers out of approximately 50,000 workers have also been selected (80 from Bapung, 80 from 
Ladrymbai and 40 from Khliehriat) as sample for the collection of information. Similarly, a sample of 40 non-coal 
mine owners (20 from Bapung, 10 from Ladrymbai and 10 from Khliehriat) is also selected. 20 exporters out of 
135 in total who are operating at Dawki land custom station of Jaintia Hills are also studied. 

To analyse the impact of coal mining and its related activities on income and employment of the local economy, 
primary data has been collected on income, annual extraction of coal, duration of mining operation, asset 
holding position, income from other sources and so on for each coal mine owner of the selected sample. 
Similarly, data on annual export, duration of export operation, investment of export income, asset holding 
position, alternative business and other aspects are gathered from each coal exporters of the selected sample. 
Also data on wages of the coal mine labourer, their place of origin, consumption expenditure, daily extraction 
and loading of coal by them etc are obtained from each coal mine labourer of the selected sample. To find out 
the difference between the earnings of the coal mine owners and non-coal mine owners, the income of the non-
coal mine owners in the neighbourhood are also collected. 

In order to estimate the annual income generated by an individual coal mine owner, the annual extraction of coal 
by the sample coal mine owners was collected through a questionnaire. The annual extraction of coal was 
multiplied with the average net profit per tonne (which was obtained from different sample coal mine owners) to 
get annual net income of the coal mine owners.

The information on income, which is indirectly generated by the coal mine owners, was collected from the coal 
mine owners regarding activities like transportation of coal and management of coal depot etc undertaken by 
themselves. In case of coal mine labourers, information on income was also directly investigated through 
questionnaire. Regarding the income of the exporters, the same method was followed like that of coal mine 
owners. In case of non-coal mine owners, who are also neither businessmen and nor labourers of coal mines, 
the information on income and activities was directly collected from the respondents. To assess the extent of 
difference in the income of coal mine labourers and non-coal mine labourers, data on income of 100 non-coal 
sector labourers in Jaintia Hills have been collected and compared with that of coal mine labourers.

Economic Impact of Coal Mining in Meghalaya and the Question of Sustainability
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The contribution of coal mining and quarrying is estimated to be over 5% of the Net State Domestic Product 
(NSDP) of Meghalaya (Directorate of Economics & Statistics, Government of Meghalaya, 2003). Moreover, 
royalty collected from the despatch of coal to outside has also been contributing significantly to the revenue 
earnings of the government of Meghalaya. The royalty coming from the coal contributes around 17 % of the total 
internal revenue receipts of the state (official record of Directorate of Mineral Resources, Government of 
Meghalaya, 2005-06). Total royalty received by the state government has increased from Rs 8.69 crore in 1987-
88 to Rs 89.75 crore in 2003-04 (Rout, 2008).

The district-wise contribution of mining and quarrying to NSDP of Meghalaya and their variations over time has 
been discussed. The importance of mining and quarrying in different districts is explained by the absolute and 
percentage contributions of mining and quarrying to the NSDP of Meghalaya. 

Table 1 reveals that during 1999-2000, contribution of mining to NDDP varied from 0.17 % in Ri Bhoi to about 69 
% in Jaintia Hills District. Coal contributed the major portion of the mining and quarrying output across the 
districts. Jaintia Hills district has always been contributing more than 60 % to the total output of mining and 
quarrying in Meghalaya. Besides South Garo Hills, all other districts are contributing less than 10 % of the total 
output. It is evident from this data that mining and quarrying is an important economic activity in Meghalaya, 
especially in Jaintia Hills.

Table 2 describes the changes in the contribution of mining and quarrying to NDDP of Jaintia Hills during 1994-
95 to 1999-2000. Here data is available only for the period 1994-95 to 1999-2000 from the Directorate of 
Economics and Statistics, Government of Meghalaya. It is evident that mining and quarrying has been 
contributing significantly to the NDDP of Jaintia Hills. The contribution was 23.53 % during 1994-95 and 
increased to 27.95% during 1999-2000 i.e. a gross increase of about 4%. In an absolute sense however, output 

4.0 Extraction of Coal and Contribution of Coal Mining and Quarrying to NDDP of Jaintia Hills District
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of mining and quarrying in total has increased significantly from Rs 47 crore to Rs 86.52 crore during 1994-95 to 
1999-2000. Similarly, it is also revealed that the percentage contribution of coal mining and quarrying to the 
NDDP of Jaintia Hills has been increasing in absolute sense from Rs 39.23 crore to Rs 57.18 crore during 1994-
95 to 1999-2000. However, the percentage contribution of coal mining and quarrying has declined marginally 
from 19.62 % in 1994-95 to 18.47 % in 1999-2000. This is because of the relatively faster growth of other mining 
activities; whose contribution was about Rs 8 crore and increased to Rs 29.34 crore in 1999-2000. 

                   

                               Sources: (i) Directorate of Mineral Resources government of Meghalaya.
                                             (ii) Directorate of Economics and Statistics, Government of Meghalaya.

            Note: Figures in parenthesis represent percentage to N.D.D.P. of Jaintia Hills.

Tables 3 and 4 show that there have been a continuous upward trend since 1978-79 in the generation of direct 
employment opportunities by the coal mining and trading activities of Meghalaya. Besides contributing to the 
revenue of the state, income of the individual coal mine owners, traders, exporters, mine labourers and others 
who have been associated with the activities has been increasing with the rising extraction, wage of labourers of 
various categories, costs and price of the products. Total direct employment in coal mining and related activities 
has increased from about 4000 in 1978-79 to over a lakh during 2005-06 (Rout, 2008). 

Coal mining plays an important role in the social and economic activities of the local inhabitants of Jaintia Hills. 
The local people including owners and non-owners generate resources from such activities that can be invested 
for further raising income, employment and sustain growth process. Moreover, due to extraction and 
transportation activities, other businesses have been flourishing in the area. Also due to rising income, 
education, healthcare, etc. have been improving. Cultural interaction between the local and outside people 
have been taking place (though at limited scale) due to extraction of coal and related other businesses. This is 
very helpful for the enrichment of any society.

Source: (1) Sample survey by the author
             (2) Directorate of Economics and Statistics, Govt. of Meghalaya, Statistical Abstract (Various Issues). 

  Table-2: Contribution of Mining and Quarrying to NDDP of Jaintia Hills (Rs. in crore)

5.0 Impact of Extraction of Coal on the Earning of People in Jaintia Hills

Table-3: Net Earnings of Various Categories from Coal Mining  Meghalaya (Rs in Lakh)

12119.50
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Table 4: Employment of Different Categories Generated in the Coal mining in the State (Numbers)

Table 5 shows that there is an inverse relationship between the direct earning from the coal mining and that of 
other sources across the individual mine owners. It indicates that the small owners give more importance to 
other alternative occupations. The average annual income directly from the coal mining of a coal mine owner is 
Rs.7,20,000 and annual average indirect income from coal mining is Rs. 2,64,800 and that from other sources is 
Rs. 68,800. Total annual average income from all sources together is Rs.10,53,600. The co-efficient of variation 
is the highest in case of income from other sources and very less in case of income from direct mining more 
income disparity is observed in case of income from other sources.

                    
                         Source: Field study by the researcher

       Notes:  (i) Indirect mining income implies income from the transportation of coal; self-management of coal depot
(ii) Income from other sources implies income from house rent, local taxi and other business that has very 

little connection with the coal activities in the area.

Source: Sample survey by the author
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Table-6: Distribution of Exporters according to Their Annual Earnings in Jaintia Hills

                    Source: Field study by the researcher
                    Notes:(i) Income from indirect export include income coming from transportation of coal by exporters, truck and self-management of export 

                business etc.
         (ii) Income from other sources here includes income from other businesses like hotel, PCOs, cable TV, grocery, wine shop and income
              from vehicle (transport) etc. although some of the hotels and PCOs have been running well due to coal mine activities in the area.

Table 6 exhibited that with the increase in the quantity of export, the income from other sources also increases, 
i.e., big exporters are more engaged in alternative occupations. The annual average net income of the sample 
exporters directly from export of coal is Rs.7,44,000 indirectly from export is Rs.1,50,000 and from other 
sources is Rs.1,28,800. The co-efficient of variation is the highest in case of income from other sources, which 
is 128.75 and lowest in case of income from direct export of coal. The implication is that net income from direct 
export has less inequality than net income from other sources. However, average net income from direct export 
of coal for an exporter is very near to the average net income from direct mining of a coal mine owner.

From Table-7, it is evident that the average annual income of a non-coal mine owner who is not engaged in coal 
trade or transport but in agriculture or service or other business is Rs.72,975. Co-efficient of variation in annual 
income is 38.534. From the comparative analysis of the income of coal mine owners, exporters and non-coal 
mine owners, it is observed that the average annual income of the coal mine owners and exporters is very high 
compared to the non-coal mine owners in the area. But the co-efficient of variation is very less in case of non-
coal mine owners, compared to that of coal mine owners and exporters.

Table-7: Distribution of Non-Coal mine Owners According to their Annual Earnings who are in no 
any way related to Coal Mining, Trading or Transport Activities

Source: Field study by the researcher. 
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Table-8: Distribution of Sample Coal mine Labourers and Non-Coal mine Labourers according to 
Their Monthly Income Range in Jaintia Hills

Table-9: Distribution of Sample Non-Coal mine Owner Families according to the Major Source
 of Income

6.0 Extraction of Coal and Composition of Mine Labourer in Jaintia Hills

Activities related to coal mining provide better earning scope than non-coal related activities for labourers in 
Meghalaya in general and Jaintia Hills in particular. Table 8 reflects a comparative picture of monthly earning of 
coal mine labourers and non- coal mine labourers (who are engaged in similar other activities like agricultural 
labourers) in the coal mining areas of Jaintia Hills during April- May, 2005. The table reveals that all the coal mine 
labourers have monthly income more than Rs 3000, whereas most of the non-coal mine labourer has monthly 
income less than Rs 3000. 21% of coal mine labourers have monthly income of over Rs 5000. It is observed from 
the sample that the average monthly income of coal mine labourer is Rs. 4246.50, whereas labourers in non-
coal sectors earn on an average Rs 2600 per month. Since coal mining activities have better prospect of 
earning, labourers are attracted to this sector though the activity in this sector is associated with different kinds 
of risks (health, life). Labourers, especially from other regions, do not hesitate to undertake such job for raising 
current income due to lack of opportunity and thus give very little importance to the occupational hazards.

Table 9 shows that about 65% of the non-owner in the mining areas (except first three) also earn directly or 
indirectly from the coal mining or its related activities like running of retail business, tea stalls in the area or 
driving coal trucks, acting as middlemen or depot manager etc. 

The place of origin of the labourers is an important indication of the geographical composition of the labourers 
and thus the preference of people (local and outsiders) to work as mine labourer and their involvement in such 
activities. Pandey (1993) in his study, Environmental Impact of Coal mining in Jaintia Hills District, revealed that 
none of the mine-labourers belong to the coal mining areas of Jaintia Hills. The study found that among all the 
labourers, 61 per cent were from Nepal, about 35 % were from Assam and the rest were from West Bengal.  On 
the other hand, he observed that all the mine owners hailed from the local area of the Jaintia Hills. In the present 
study also it is observed that out of 200 coal mine labourers, 90 are from Assam, 86 mine labourers are from 
Nepal, 14 are from Khasi, Jaintia and Garo Hills and 10 are from West Bengal. So the most important feature of 
the changes found in the coal mining sector is that the local labourers have started entering into the coal mining 
sector even though the percentage is only 7 % (Table-10). 

Source: Field study by the researcher.

Source: Field survey by the researcher
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Regarding the coal mine owners, the earlier findings (Pandey, 1993) has remained the same. In the trade of 
coal, local people from Jaintia Hills are predominantly operating at Dawki Land Custom Station. The study of 
Dawki Land Custom Station revealed that more than 90% of the people working at Dawki trade point are from 
local areas of Khasi and Jaintia Hills. Therefore, most of the coal mine labourers hail from other regions due to 
lack of jobs there and a few local labourers are working as miners due to rising scarcity of alternative safe 
opportunity in the interior areas and lack of capital to do other business. But till date, most of the local people 
prefer to be engaged in safe activities.

Table 10: Distribution of Mine Labourers according to the Place of Origin

7.0 Impact of Coal Mining and its Trade on Asset Holding

Table 11: Distribution of Houses of Coal mine Owners and Non-Coal mine Owners according to the 
Holding of Tangible Assets

The pattern of tangible asset holding of the coal mine owners and non-coal mine owners is considered here. 
Table 11 exhibits the distribution of coal mine and non-coal mine owners according to the pattern of owning 
tangible assets of various kinds that normally reflect their standard of living and pattern of expenditure on such 
assets. It also reflects the pattern of utilisation of income generated by the people either from mining or other 
sources. This is done to know whether the coal mine owners are more interested to invest in raising more assets 
or just to lead a luxurious life and their differences with the non-coal mine owner.

Table 11 shows that coal mining and its related activities have important implications for the asset-holding 
pattern of the people in Jaintia Hills. Coal mine owners are comparatively better off in the tangible asset holding. 
For example, 100% of coal mine owners own colour televisions, whereas only 10% of non-coal mine owners 
own the same. Similarly, 100% of coal-mine owners have mobile phones, while only 25% of non-coal owners 
have the same.

Therefore, it can be concluded that coal mining and its related activities have contributed significantly to the 
wealth and welfare of the people who are directly involved in such activities. Coal mining and its related activities 
is helping to build tangible assets of coal mine owners relatively more than the non-owners as their income is 
much higher than the non-owners. The non-coal mine owners are deprived of all these benefits. Had it been 
under state ownership, the whole area would have benefited uniformly. Moreover, the owners are interested in 
investing in houses, transport vehicles or other secured ventures to raise secured revenue permanently without 
taking any risk and lead a luxurious life that can be seen from the distribution of their income for different 
purposes presented in Appendix 1.

Source: Field study by the researcher

Source: Filed study by the researcher. 

Note: Figure in parenthesis represent percentage to the total. 
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8.0 Impact of Coal Mining on Vehicle Ownership by Coal mine Owners in Jaintia Hills

Vehicle ownership is also an important economic indicator of status of wealth. The impact of coal mining and its 
related activities on the local economy can be examined by using this indicator. Table 12 explains the pattern of 
ownership of vehicles by coal mine owners, which is compared with that of non-coal mine owners in the coal 
mining areas of Jaintia Hills. Here the non-coal mine owners are also benefitting from coal mining, who earn as 
depot managers, assistant managers, trader or transport of coal.

Table 12 shows that coal mine owners are in a better-off position as far as the pattern of vehicle ownership is 
concerned. 58% of the sample coal mine owners have personal vehicles like Alto, Bolero, Marshall, while only 
12.50% of the sample non-coal mine owners have personal vehicles. 100% of coal mine owners have Saktiman 
trucks, while 25% of non-coal mine owners have Saktiman trucks and those are used for carrying coal. 40% of 
coal mine labourers have Tata model trucks while 5% of non-coal mine owners have Tata model trucks. Hence, 
coal mining and its related activities have important implication for vehicle ownership in coal mining areas of 
Jaintia Hills. The coal mine owners have relatively more income than that of non-owners and hence they have 
the capacity to invest more in vehicles to raise further income. Therefore, coal mining and its related activities 
have increased the per capita vehicle possession in the local economy of Jaintia Hills especially of those who 
own the mine. It can be shown through the rising number of vehicles during 1990-91 to 2004-05 of different 
categories in Jaintia Hills district. 

Table-13 reveals that the number of private trucks, private cars and tourist and local taxis has increased 
continuously since 1990-91 in Jaintia Hills. The total number of private trucks was 1870 in 1990-91, which 
increased to 3829 in 2004-05. Similarly, total number of cars was 339 in 1990-91 and it increased to 1737 in 
2004-05. Also there has been enormous growth in the Tourist and Local Taxis in Jaintia Hills. The total number of 
Taxi was only 21 in 1990-91 that increased to 1213 in 2004-05. In total the number of vehicles has increased by 
about 108 per cent during last 14 years.

60Economic Impact of Coal Mining in Meghalaya and the Question of Sustainability
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9.0 Expenditure on Children's Education by Coal Mine Owners and Non-Coal Mine Owners

10.0  Cross-Border Trade of Coal and its Impact on the Local Economy of Jaintia Hills

Expenditure on children's education is one of the important characteristics for the human capital formation in the 
economy of any region. Now-a-days, though the awareness of children's education has increased across 
almost all sections of population, the actual expenditure is significantly affected by the income. Though coal 
mine owners and non-owners both are benefited due to the coal mining activities in the area, the owners are 
benefited more. Therefore, they have more capacity to invest in their children's education if they have the 
intension to do so. Hence an investigation was made to assess the impact of coal mining and its related activities 
on the expenditure of children's education. 

Table 14 illustrates the expenditure pattern of coal mine owners and non-coal mine owners on children's 
education in mining areas of Jaintia Hills. The table shows that the expenditure on the children's education by 
the coal mine owners is comparatively higher than the non-owners, who have relatively less income. Also one 
can correlate quantity of expenditure on education with the income across the owners and non-owners. But due 
to paucity of data it is not shown here. However, from the table one can safely argue that the tendency of 
spending more on children's education has increased in the area due to coal mining activity. Otherwise, the 
owners' spending pattern would be similar to that of non-owners' unless they would own coal mine hence earn 
huge income.

Cross-border trade of coal through Dawki Land Custom Station is an important external trade activity, which 
generates various impacts for the local economy of Jaintia Hills. In any working-day, 2000-3000 metric tonnes of 
coal are exported to Bangladesh through Dawki. Hence a considerable amount of income and employment is 
generated for the local people of Jaintia Hills. 

The study of Dawki Land Custom Station revealed that the local youths get both direct and indirect employment 
at different levels due to trade activities. Local people are directly employed as international exporters, 
middleman traders, managers and assistant managers, drivers and handymen. Another important point noticed 
here is that local kongs (ladies) are also significantly benefited because of cross-border trade of coal. At Dawki 
Land Custom Station, there are nearly 20 hotel-cum-tea stalls run by the local ladies who have been earning 
their livelihood. Similarly, a study of 100 coal loaded trucks indicated that 98% of drivers and handymen belong 
to the local areas of Jaintia Hills. Therefore the coal trade here has multiplier effect on income and employment 
in the local area.

61Economic Impact of Coal Mining in Meghalaya and the Question of Sustainability
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Another important field observation is that everyday 300-400 trucks have been parked at Amtapoh (near 
Amlarem Sub-Division of Jaintia Hills). So at parking point 5-10 tea stalls are operated by the local ladies. 
Moreover, a large number of hawkers are also found to sell biri, kwai, (local bettle leaf), cigarette, pineapples, 
oranges and other edible articles on any working day. They are all from local areas of Jaintia Hills. Around 50 
local taxies shuttle between Dawki Land Custom Station and Dawki daily market. The drivers are mostly local 
youth from Jaintia Hills. Loading coal into the trucks for export to Bangladesh is another important occupation 
which attracts the local youth since this, unlike mining activities, does not involve any kind of insecurity of life. 
Therefore, through all these activities, about 315 people (both men and women) have been engaged, which is 
subject to change depending on the sphere of activities in the area.

Coal can be used in industries, where it is used as a major input or coal can be exported to other regions or other 
countries and the earnings from the export can be used for capital formation and development of any other 
sector so as to sustain the progress of the local economy. In Meghalaya, the quality of available coal is not 
suitable for metallurgical and other similar industries. But this variety can be used in brick kiln, cement 
industries and iron re-rolling activities. Sometimes, the coal is imported by the industries in other states of the 
country to blend with the good quality coke, which is used mainly in steel manufacturing. Also, every year, huge 
amounts of coal are exported to Bangladesh, where it is used in brick kiln, cement industries and tea gardens. 
However, few such industries have grown in Meghalaya depending on the locally available coal. Only some 
cement firms, brick kilns and small tea gardens have developed.
 
According to the Department of Central Excise, Shillong, there are nine cement manufacturing companies in 
Meghalaya at present. There were 166 cement-based small-scale industries operating in Meghalaya in 2004-
05. In 1991-92, the number of cement based small scale industries were 128 and there were only two cement 
industries like Jaintia Cement Manufacturing and Mawmluh Cherra Cement Limited and the number of cement 
firms has increased to nine at present. There are only two cement firms in the name of Jaintia Cement and Star 
Cement in Jaintia Hills. After 2000, some brick manufacturing companies also came in. At present there are 22 
brick manufacturing companies in Meghalaya. But the consumption of coal by these industries is not even 2% 
of the total coal production. So the only alternative here is to export the coal to different parts of the country and 
to Bangladesh and to develop other sectors like horticulture, floriculture and information technology sector, etc 
which have very good potential in Meghalaya. But the income generated through the export of coal is mostly 
invested in the real estate sector. Some of the owners reinvest a part of their earnings for the expansion of coal 
mining itself. The study of 50 coal mine owners revealed the fact that 30 of them have estate businesses either 
in Shillong or in Jowai. But there is no real capital formation in the local economy on which the growth of 
employment and income may sustain and the progress of local economy in the long period of time, when coal 
resources would be exhausted. 

Another sector where income from the export of coal enters is the transport sector. Here it may be mentioned 
that some capital formation has been taking place when coal mine owners invest their earnings in the transport 
sectors. Most of the coal mine owners in Jaintia Hills own different types of vehicles like Saktiman trucks, Tata 
S-model trucks, Maruti and other vehicles like Tata Sumo, Bolero, Alto, etc. for the transportation of coal and the 
passengers. 

A major part of the income generated from coal mining and its related activities is not invested in the creation of 
other alternative production sectors. This fact can be tested from the overtime credit-deposit ratio of the 
different districts, which is presented in Table 15. It is evident from this table that people in Jaintia Hills are not 
investing in different profitable undertakings since credit-deposit percentage of scheduled Commercial Banks 
in Jaintia Hills has always been the lowest among all the districts since 1995. People in Jaintia Hills have 
enough monetary deposits, which is higher than any other district except East Khasi Hills. The significant 
growth in the total monetary deposits in Jaintia Hills is largely due to the growth of earnings in the coal mine 
sector. But the matter of concern is that income generated from the coal mining and its related activities is not 
invested in the local economy for the creation of alternative sources to generate further income and 
employment, so that even when coal would be exhausted, the workforce engaged in this sector would be 
shifted to the created alternative occupations. 

11.0 Nature of Growth in the Local Economy of Jaintia Hills

Economic Impact of Coal Mining in Meghalaya and the Question of Sustainability
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12.0 Concluding Remarks

It is evident that the coal mining and it related activities have been contributing substantially to the NDDP of 
Jaintia Hills. Also, income generated by coal mine owners, international exporters and coal mine labourers has 
been significantly higher than the non-coal mine owners and non-coal mine labourers in the area who have 
been depending on other activities not related to coal; or partially related to coal. Extraction of coal and its 
related activities have been helping coal mine owners, international exporters and others related to it to 
accumulate tangible assets like houses in Shillong, vehicles, etc that help raise further income. Besides, coal 
mine owners and exporters are in a position to enjoy luxurious durable goods that changed their quality of life. 
The parents who are in coal mining and trading are more conscious and able to provide better education to their 
children compared to the parents who are not in coal mining and trading. Local youth and women of Jaintia Hills 
are also benefited due to the generation of employment opportunities in the cross border trade in Jaintia Hills. A 
section of poor people also earned their bread through various informal activities generated due to coal mining. 

Though labourers in coal mine earn more than other labourers, there is doubt of actual net earnings due to more 
health hazard and risk of life associated with mining activities. Also, there are other costs imposed by coal 
mining in the form of loss of vegetation, forest, water quality, fishery and the ecosystem of the area, which have 
been established by a number of studies.   

The examination of existing rate of extraction along with the expected reserve reveals the un-sustainability of 
the extraction process (De, 2008). The overall picture of income and investment by all sections of people along 
with the nature of extraction of coal in Jaintia Hills raise doubt, whether the local economy would survive for long 
time or not.  Even though the owners or their next generation would not suffer much due to their investment in 
secured venture, the employment, revenue of the government authority and other sections like businessmen, 
transporters would be seriously affected. It thus warrants for a judicious approach for extraction by suitable 
methods along with more value addition for enhancing the income and employment from the extraction of the 
same resource. The generated resource may be used for the development of alternative sectors which may 
reduce the pressure on coal and thus reduce its adverse impacts (on forest, soil, water etc) and also increase 
the life of the stock.  

Economic Impact of Coal Mining in Meghalaya and the Question of Sustainability
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The coal extraction in Meghalaya is made by primitive methods, mostly by individuals land owners. 

Rising extraction of coal raises doubts about what will happen to the coal dependent local economy 
once the reserves are exhausted.

The environmental impacts on land, water, forest and agricultural resources are very high threatening 
ecological security of the region.

Mining and trade of coal generate income for local people in Meghalaya both directly and indirectly. 
However, the mine owners get a much larger share of income than the non-owners.

Heavy costs are imposed by coalmining in the form of loss of vegetation, forest, water quality, fishery 
and the ecosystem of the area, which will be affecting the region's population for long-term.

It thus warrants for the judicious approach for the extraction by suitable methods along with more value 
addition for enhancing the income and employment from the extraction of same resource.

Also, the generated resource may be used for the development of alternative sector that may reduce 
the pressure on coal and thus reduce its adverse impacts (on forest, soil, water etc) and also increase 
the life of the stock.

NaturalGist 
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Strengthening of Community Based Conservation through 
Tourism as Incentive in Western Arunachal Landscape, India

Pijush Kumar Dutta, Pema Wange and Degin Dorjee, 
WWF-India,Western Arunachal Landscape Programme, Assam

1.0 Introduction

The state of Arunachal Pradesh situated in Eastern Himalaya, is one of the global biodiversity hotspots, 
endowed with great diversity in climate, landforms, ethnicity and resource availability. Nearly 62% of the total 
geographical area of 83,743sq.km of state is under forest cover of which 60% is under dense forest category. 
The state accounts for 2.54% of the total geographical area of India and is a custodian of more than 23.52% of 
the flowering plants reported from India (Hedge 2002).

th
The process of nationalization of forest in India began during the late 19  century during British reign. The 
recorded forest in India is classified as Reserved, Protected and Unclassed forests (Saigal 2003). However, for 
parts of North East India, the British rulers preferred to follow the policy of non-interference in administrative 
matters. Thus, management of natural resources remained with the community to be governed by the traditional 
customary laws (Pant 2001). 

After Independence and with the adoption of the Constitution in 1950, the ownership rights over land and 
resources were further protected by special Constitutional Provisions (Sixth Schedule for Assam, Meghalaya, 
Mizoram and Tripura; Article 171 H for Arunachal Pradesh, Article 371 C for Manipur and Article 371 A for 
Nagaland, including the Fifth Schedule). As a result, in most of the North-Eastern states, substantial forest areas 
are under the Unclassed Category and are owned by private individuals, clans, village councils, district councils 
and other community institutions. Of the total forest area of Arunachal Pradesh, about 302,965 sq.km forest 
area is under Unclassed State Forest (USF) category where status of rights and ownership has not yet been 
settled and are under traditional control of local indigenous communities.  Article 371H of Indian Constitution for 
Arunachal Pradesh has given special provision of having Elective Village Councils and Anchal Samitis 
(Panchayats) who decide upon the ownership rights over land and resources. 

As the existing legally recognized protected area, categories like Wildlife Sanctuary, National Park 
andReserveForest don't recognize the age old ownership rights of the local communities over the 
land,givingraiseto conflicts between Government Management Authority and local villagers. Around the world, 
conflicts has consistently accompanied national park development (Coad et al., 2008; McNeely and Minka, 
2009; Redford and Fearm, 2007). Indigenous and traditional village institutions in the state have an edge over 
the modern formal institutions as during the British time. Even later in the post colonial era, formal laws were 
made to enable and recognize the authority of village councils and folk law. The state is considered as a legal 
pluralist state as both indigenous laws of traditional institutions and formal law enacted both at the state and 
Centre level in the country govern different spheres of the lives of the local tribal communities (Pant 2001).

Thus, an urgent need was felt to develop a mechanism by which the local villagers can come forward to 
conserve rich forest areas under their control by safeguarding age old traditional rights and ownership over the 
area. At the same time, for the long term active involvement of the local communities with any such initiatives, 
linking of the conservation effort with their livelihood activities was required as when communities realize 
tangible direct benefits from resource base, they are often willing to protect and police them at little or no cost to 
management (FAO, 2001; Chhatre and Agarwal, 2009; Odera, 2004). 

11
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Eco-tourism has been found to have the potential to make substantial positive contribution to management and 
conservation of forest and wildlife (Willamson, 2008). Based on the feasibility study conducted in this project, 
Community Based Tourism has been found to be a most suitable livelihood option which has the potential to 
benefit maximum number of villagers without any recurring expenditure. 

In this paper outcome of the initiatives taken up by local indigenous communities from West Kameng and 
Tawang districts of Arunachal Pradesh with support from WWF-India declaring part of area under their control as 
Community Conserved Area to protect and manage the forest area and wildlife found within that has been 
described. The villagers have also adopted a mechanism for the first time to ensure direct benefit to villagers 
from the tourists visiting in their village and trekking inside CCA which they were deprived of earlier by tour 
operators. 

The Western Arunachal Landscape (WAL) lying in between 91°36'-92°42'N and 27°8'-27°52'E covers nearly 
7000 sq.km area of West Kameng and Tawang districts of Arunachal Pradesh and is one of the priority 
landscapes of WWF and is a part of WWF's Eastern Himalaya Broad Leafed and Conifer Ecoregion. The region 
has a vegetation range from Temperate to Alpine Meadows due to its wide altitudinal range from 1200m to above 
6000m. The landscape harbours an extremely rich faunal and floral diversity which includes many endangered 
or vulnerable mammals (Mishra et al 2004). The area is also a rich repository of many rare and threatened 
Rhododendrons, Orchids, Gymnosperms and medicinal plants. 

The WAL is part of the Eastern part of the majestic Himalaya mountain range which has been identified as a 
globally important region for biodiversity (Olson and Dinerstein 1998, Stattersfield et al. 1998, Mayers et al. 
2000, Wickramanayake et al. 2001) and supports one of the world's richest alpine floras with high level of 
endemism in the Temperate Broad Leafed forest areas (WWF and ICIMOD 2001). The extra moisture due to 
monsoon rains that sweep in from the Bay of Bengal in Eastern Himalaya supports many more species of plants 
and animals than the drier western reach of mountains (WWF and ICIMOD 2001).

The vegetation type of West Kameng and Tawang district, as a result of wide altitudinal variation, ranges from 
Tropical Evergreen forest type to Alpine meadows. The most dominant forest type is Temperate Broad Leafed 
Forest covering nearly 24% of the total geographical area. According to WWF and ICIMOD (2001), this particular 
forest type in Eastern Himalaya is among the most species-rich temperate forest in the world.

In this project the methodologies that have been followed for the activities have been taken up to develop the 
model can broadly be divided into three categories as has been described below.

Village level meeting was organised to finalise the name of local villagers for the constitution of CCA 
Management Committee for each site. The role and the function of committee members and their office tenure 
have been decided in the meeting. After consultation, By-laws of the committees were prepared and then the 
committees were registered under Society Registration Act. The main function of the committee decided in the 
village meeting is to execute and monitor the CCA Management Plan and coordinate the Community Based 
Tourism activities in the village and ensure that more and more villagers are benefited from livelihood activities. 
As for the members of committee, managing the technical matter after registration as a Society, like 
maintenance of financial records, writing reports and proposal for fund raising etc. was difficult, so on their 
recommendation, two educated boys from both the sites started working with WWF-India as trainees and are 
presently managing all official works of both the committees.  as a Society, like maintenance of financial records, 
writing reports and proposal for fund raising etc. was difficult, so on their recommendation, two educated boys 
from both the sites started working with WWF-India as trainees and are presently managing all official works of 
both the committees. 

1.1. About the Project Site

2.0  Materials and Methods

2.1  Development and Strengthening of Local Institutional Mechanism: 
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2.2  Demarcation and Management of Community Conserved Area

2.3  Promotion of Community Based Tourism as Conservation Incentive 

For the demarcation of area to be managed as CCA, village level meeting was organised where all the villagers, 
members of village council and religious leaders from the village participated. After detailed explanation of the 
consequence and additional responsibilities the villagers will have after demarcation, draft map of area for 
demarcation as CCA was developed with the help of Google Earth and PRA exercise. Based on the decision of 
the villagers in the meeting, the village Panchayat first adopted a Resolution and then issued Village 
Proclamation where officially CCA got notified with map of the CCA and list of members selected for CCA 
Management Committee. The decision of the villagers was communicated to all concerned Government officials 
though it is not under any of the legally recognised Protected Area categories as per Wildlife (Protection) Act of 
India.

A detail baseline survey of the CCA with the help of local villagers for documentation of important flora and fauna 
found within the CCA and area of their distribution, forest resources on which villagers are dependent and area 
where it is available and its status, threats and pressure which needs to be addressed etc., have been 
conducted. Based on the ground information collected during the survey, GIS analysis and mapping of CCAs 
using LISS III and PAN satellite images of 2007 and 2008 have been done. Based on the findings, Interim 
Management Plan to address issues which needs immediate attention was developed in consultation with local 
villagers. Work for the development of detail Management Plan for both the CCAs is now in progress. 

For identification of suitable livelihood option to be promoted as conservation incentive for the villagers, 
feasibility study was first conducted where horticulture, handmade paper, incense stick, Rhododendron Squash, 
local handicraft and Community Based Tourism were analysed. Based on the study report, it was decided to 
promote Community Based Tourism in both the sites. After the villagers agreed to take up CBT activities, group 
of villagers from both the sites were taken to Gangtok and Yaksum at Sikkim on an exposure visit where they 
interacted with villagers running Home Stays and are working as Guides, porters and cooks. They interacted 
with tour operators and villagers to get a clear idea of how to manage CBT in their villages, the quality of service 
that they will have to provide to the visitors, likely negative impact of tourism and how to avoid the same. 

After the exposure visit, in the village meeting with help of PRA exercise, trek route, camp sites, attractions and 
activities for tourist have been finalised. Villagers were selected to provide various tourism services based on 
their existing skills and capacities and also rates for all the services have been finalised. Mechanism for 
management of CBT, in consultation with local villagers, in which provision for direct benefit to villagers and to 
generate funds to develop the corpus of CCA Management Committee, has been developed.  Effort has been 
made to ensure that villagers are able to manage and coordinate CBT in their village at their own and one local 
boy, from each site, have been assigned with the responsibility to look after all the arrangement for visitors and 
10% of earning by Home Stay operators and 30% of earning from Camp site of the committee is paid to him as 
honorarium. 

To ensure equal opportunity for all the selected villagers as per the rules adopted in the village, all the service 
providers for particular services are being engaged on rotation basis. Besides, pack animal owners are not 
allowed to provide more than 2 pack animals at a time during a turn, and all the tourists staying in Home Stays 
have to go to Home Based Restaurants for lunch. Onsite training workshop for the selected villagers were also 
organised where experts from Sikkim imparted training to them. Works to develop and improve existing 
infrastructure for CBT were taken up. 

For marketing, the committee has officially informed all the tour operators about the mechanism which has been 
put in place, services and faculties that are available and charges for various services. As the villagers are still in 
a learning phase, they are not getting tourists directly as it needs strong networking outside the village and also 
the skills to manage. So all the tourists that the villages have received are through travel agents who are bringing 
tourist to these villages for 1-5 days as a part of their 10-30 days overall tour package and are making payment to 
committee as per the charges that has been fixed. Regular meetings are organised in the village to discuss on 
how to improve the service and also revise rates whenever felt necessary.

Strengthening of Community Based Conservation through Tourism as Incentive in 
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3.0  Results and Discussion

3.1  Conservation Outcome and Impact

The outcome and impacts of the project that have been achieved so far after it was started in the year 2007 can 
be broadly described under the following heads:

After the start of the project in the year 2007, in consultation with villagers, two Community Conserved Areas – 
Thembang Bapu CCA (TBCCA) and Pangchen Lumpo Muchat CCA (PLUMCCA) with approximate area of 312 
sq.km and 98 sq.km respectively have been demarcated by villagers from Thembang village of West Kameng 
district and Lumpo and Muchat villages of Tawang district (Plate 1). In both the sites, CCA Management 
Committees, Thembang Bapu CCA Management Committee (TBCCAMC) and Pangchen Lumpo Muchat CCA 
Management Committee (PLUMCCAMC) have also been constituted to work for the management of the CCA 
and economic development of local villagers.

Series of baseline survey in the year 2007 and 2008 of both the CCAs were conducted jointly with the local 
villagers. During the surveys, areas under intensive use by local villagers for firewood, bamboo and timber, 
grazing sites (summer and winter), areas with rich floral and faunal diversity and different kind of existing 
pressure and threats were identified. The altitude range of both the CCAs is from 2300m to about 5000m and 
the vegetation types accordingly ranges from Sub Tropical to Alpine pasture. Both the areas have rich diversity 
of fauna which includes rare and threatened animals like Red Panda, Musk Deer, Blue Sheep, Takin, Goral, 
Leopard, Himalayan Black Bear, and Wild Dog. Blood Pheasants, Monal and Satyr Tragopan were found to be 
abundant and can be sighted easily. During the survey many rare and threatened plants like four species of 
Aconitum, Swertia, Rheum nobile, Picrorhiza kurrooa, Saussurea gossypiphora, Taxus bacata etc. were found 
growing abundantly. 

Work is now in progress to demarcate various zones within the CCAs after discussion with local villagers and 
with help of GIS tools to develop Management Plan in order to ensure sustainable use of the forest resources 
and protection and management of rare flora and fauna and their critical habitat based on the information 
available. However, to address some of the immediate threats and pressure on the CCAs, villagers decided to 
follow an Interim Management Plan to take necessary steps to:

Ban all commercial collection of firewood and NTFPs from the CCA area

Ban any kind of hunting inside the CCA area, and

Engage village youth for regular patrolling and  monitoring within the CCA 

Here are some of the actions that the villager's took:

Notice was served to all the villagers and respective village heads banning any kind of hunting and 
commercial collection of medicinal plants by herders who every year goes inside TBCCA with Yak and 
Sheep for summer grazing.

Notice was served to villagers and also some of the Government Officials who were found involved in 
hunting and were informed that on repeating same, besides penalty by CCAMC, the guilty would be 
handed over to the Forest Department.
One foreign tourist was caught by TBCCAMC for collecting beetles and wild mushroom during trekking.

Villagers from Thembang surrendered traps and snares in their possession to TBCCAMC which they 
were using for hunting.
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A  joint declaration was issued by villagers of 6 villages in and around Lumpo and Muchat to ban hunting
and fishing with provision of fine of Rs.20,000 for any villagers and Rs.10,000 for any outsider involved in 
hunting.

Villagers during their movement within the CCA have resolved to destroy any traps and snares that they 
come across.

Presently work is also in progress to involve the villagers in periphery of TBCCAMC, who are traditionally using 
the summer grazing ground of TBCCA, for their active support to TBCCAMC in their initiative to conserve 
TBCCA. In a joint meeting of villagers and village heads of Sangte and Namshu, which are in the periphery of 
TBCCA, it has been decided that from the project, support will be provided to these villages to develop the 
faculties for CBT to share the benefit of CBT being promoted at Thembang. In return they will make sure that no 
one from these villages is involved in any activity not permitted by TBCCAMC as per the management strategy 
for TBCCA.

Community Based Tourism is proving to be most inclusive initiative, providing highest economic returns and 
providing strong incentives to the villagers to conserve CCAs. The mechanism that has been put in place in 
consultation with villagers has got provision for direct income by villagers and at same time generate corpus of 
the CCAMC (Table 1). From project support to improve the existing facilities of Home Stays and Home Based 
Restaurants through CCAMCs have been provided. The necessary camping materials required for trekking by 
tourists were also provided directly to the CCAMCs. For the capacity building of the local villagers selected for 
various services, series of training workshops were organised where experts from Sikkim were invited. For both 
the CCAMCs, Office-cum Tourism Information Centre have been constructed with contribution from villagers.

During three tourist seasons, the total income by villagers  in the four sites, Thembang, Lumpo-Muchat, Sangte 
and Namshu has been Rs.3,15,436.00 and saving by CCAMCs and Village Committees has been 
Rs.1,09,282.00 (Table 2). Out of these, maximum earning was by Thembang. At Lumpo-Muchat, though the 
project was started in the same time earning was low as being last village of India with village boundary with 
China and Bhutan, there is a restriction of foreigners visit to the area and trekking inside by even Indian tourists. 
Work is in progress for the permission by State Government for relaxation in the existing rules so that villagers 
from this area can also be benefited from tourism related activities to improve upon their economic status.

3.2  Livelihood Outcome and Impact:
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3.3  Expansion and Replication

4.0  Conclusion

Based on the outcome of the first phase of this project, many villagers have expressed their interest to adopt 
similar model of conservation to ensure conservation of their natural resources and at the same time improve 
livelihood of the local communities. As a result, in the second phase, the work to further strengthen the existing 
CCA Management, in the month of November 2010, at Pangchen Valley, in a meeting, villagers from three new 
villages – Kharman, Kelekteng and Shocktsen decided to protect nearly 108sq.km area under their jurisdiction 
as Shocktsen Lakhar CCA. In the meeting it was also decided that new CCA Management Committee along 
with the existing Pangchen Lumpo Muchat CCA Management Committee will form Pangchen Red Panda 
Conservation Alliance and will work together to manage and protect the wildlife of Pangchen Valley with special 
focus on Red Panda. And also all the five villages of Pangchen Valley will work together for the promotion of 
CBT in the Valley as it will provide variety of choices for the visitors. 

People from Assam, Meghalaya and others parts of Arunachal Pradesh are showing interest to replicate this 
model in their area and as a result these villages are also receiving groups of villagers and government officials 
from different parts coming on exposure visit.  Discussions are now in progress with State Government for 
suitable policy level support to such community based initiatives for the long term success and extension to 
other areas. 

To address issues related to conservation and livelihood objective side by side is neither easy nor 
straightforward (Brown, 2002; Adams et al., 2004). In Arunachal Pradesh it becomes more complicated when 
conventional paradigm of conservation of exclusion of local communities from nature which they have been 
managing from time immemorial to ensure its protection, is applied. The mechanism that has been developed 
in this project so far has been successfully generating interest among local communities towards conservation. 
The model is not only ensuring to safeguard their traditional ownership and user rights over the resources but is 
also providing opportunities to improve their economic condition.

However, as the project is in its initial stage, it is necessary to ensure long term technical and financial support to 
communities to continue their ongoing initiatives, considering that nature and type of threats and pressure 
changes with time. The tourism market is dynamic and requires ongoing development of the product, which in 
turn requires creativity and innovation. There is also need to explore and promote new livelihood options linked 
with the available forest resources like NTFPs to strengthen the relation of the local communities with the 
nature. 

It is also necessary to ensure policy level support for sustenance of such initiatives by communities. So far, for 
many of the villagers it is like many other projects being implemented by various agencies in their area and they 
are in state of observation. So it is necessary to recognise and appreciate such community initiatives to sustain 
motivation level and generate interest among others to adopt similar initiative ensure long term support to such 
initiatives. 
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5.0 Appendix
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In most of the Northeastern Indian states substantial forest areas are under the Unclassed Category and are 
owned by private individuals, clans, village councils, district councils and other community institutions.

Very often conflicts are raised in between Government Authority and local villagers owing to non-recognition of 
traditional rights. 

Community Based Tourism has been found to be a most suitable livelihood option which has potential to benefit 
maximum number of villagers without any recurring expenditure.

Local institutional mechanisms had to be developed and strengthened for management of the community 
conservation areas (CCA). 

Villagers have also adopted a mechanism for the first time to ensure direct benefit to villagers from the tourist 
visiting in their village and trekking inside CCA.

Capacity building of the local community for management of tourism was carried out by WWF. 

Mechanism was put in place for the equitable benefit sharing from tourism.

Village council took decision to conserve flora and fauna around their forest and set up penalty for violation.

Community Based Tourism initiated through this project is proving to be most inclusive initiative, providing highest 
economic returns and providing strong incentives to the villagers to conserve CCAs.

However, it is necessary to ensure long term technical and financial and policy level and creative inputs to support 
the communities to continue their ongoing conservation initiatives and to promote other natural resource based 
livelihoods for future. 
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Getting Ready for Public Hearing

Dr. Archana Godbole
Applied Environmental Research Foundation (AERF)

From SAKAV 2011, AREF’s Annual Marathi Issue

Phase I: Before Public Hearing 

In Konkan coastal region of Maharashtra there had been a series of public hearings in the year 2010. These 
public hearings were for a range of projects like  well-known and stirred  Atomic power project at Jaitapur,  
thermal power plants at coast and iron ore mining projects in the Weston Ghats mountains. The process 
mandatory as a part of EIA notification is an important tool to have informed decision-making. But on the ground 
it was realised that the local community and stakeholders are hardly aware of the power of the tool. How to deal 
with this important event beyond the agitation   was not known. Applied Environmental Research Foundation, 
AERF, a non-governmental organization working for conservation of forests in the region for last 16 years 
helped people of Asaniye village to prepare for an effective public hearing. It is extremely important for other 
villages to know the process in details and get fully prepared for the hearing.
  
A public hearing is a great opportunity given to the project affected persons and stakeholders by the law, to put 
our view points about the project. However to do so, it is important to prepare systematically. Many a times it 
never happens and the public hearing is just another protest and agitation. With such protest, most of the times 
the final decision about the project goes against the people and often conditional clearances are given despite 
peoples' protests. For systematic opposition to any project, the village and local stakeholders must prepare in 
three phases
 

If any development project is planned in an area, the Grampanchayat of the village must have official 
correspondence about it. Many a times such papers like lease area details, list of land owners, the letter of the 
proposing company to Government and other important papers are not provided to the Panchayat. It is 
necessary for Panchayat officials to demand the letters and copies of such basic documents. It can be easily 
done using the Right to Information Act provisions. The simple form to file application under RTI is easily 
available in the collector office.

Villagers should be alert about any different unusual happening in the village and the Panchayat can take 
objection to it, e.g. bulldozers or heavy machinery in a village area. If they start work in the name of research, 
immediate objection should be filed. The panchayat must conduct the detailed enquiry of such issues with 
respected government departments.
 
The land purchase process generally starts long before actual project. Those who sell the land do not have any 
idea of the ultimate objective of the buyer or the fact that they might be displaced in the future due to the project. 
The real motive of the land purchaser and his connections should be known to the land owner. Very often a few 
local people act as land agents and prosper visibly. But all will not prosper in the same way after selling land.

The basic idea behind the public hearing is to discuss the Environmental Impact assessment Report of the 
proposed project before the affected persons. Many a times the project proponents prepare such reports 
without visiting the area which are obviously wrong. According to the Biodiversity Act (2004) anyone from 
outside could not collect any data on biodiversity without official permission of the Panchayat. Therefore once 
any one in the village hear about such project, they must write to State Pollution Control Board, Collector as well 
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as Ministry of Environment & Forests indicating that the village and PRI   have not given permission to conduct 
the studies. Anyone visiting, the village in the name of studies and research should not be allowed without  
deeper enquiry of the purpose of such research and the qualifications of researchers. It is advisable to have a 
written application from them for doing particular research.
 
The notice of Public hearing is published in major regional and few local newspapers and it is mandatory for the 
State Pollution Control Board (SPCB) to give the EIA report in English as well as in local language to all affected 
persons thirty days prior to the hearing. If these documents are not available 30 days in advance, the Panchayat 
and or any affected person can inform this to SPCB and the collector to postpone the public hearing. 

Study of EIA reports authenticity and flaws is very important prior to Public Hearing. If the EIA reports both 
English as well as in local language have been received in the village, then the learned youth and the old 
knowledgeable people should read it together and check the same for authenticity and discrepancies. It is 
necessary to take help of experts and organisations with such experience. Many a times, those who lead the 
struggle on individual level, may not have the skill and expertise to find the technical flaws in the EIA report. 
Therefore they cannot use such points during the public hearing effectively. The public hearing could be 
cancelled or postponed in absence of correct EIA.  

After discussions about the EIA with experts it is necessary to train some people from the village to speak about it 
in the public hearing. As local people may not have enough courage or experience to speak in front of senior 
government officials it is acceptable to read the objections rather than a speech. Good oratory is not necessary. 

The strategies and actions during the Public Hearing should be discussed before to maintain the unanimity in the 
objections. Preparing the objections in details with reasons, in writing with signatures of the local people, for 
submission prior or during the hearing is important. Anything in writing is more valid evidence than the speeches.

 
    
Everyone attending the public hearing must be confident to put our points. According to the Environment Impact 
Assessment Amended Rule ( Sept. 2006 ) there is no  time limit  for the proceedings of public hearing. Therefore 
if the respected Authorities are trying to hurry the proceedings it has to be ignored. Similarly according to the 
same rule there is no age limit for expressing the thoughts in the public hearing. If a minor is trying to speak many 
a times the representatives of SPCB or collector trying to stop such minor from talking and create the confusion. 
But it should be ignored.
  
The group leading the public hearing from the village must keep the copy of the Environment Impact Assessment 
Amended Rule (Sept. 2006 )  with them. If the authorities of public hearing take objection to anything they can be 
questioned and people can ask them to show such provisions in the Rule. 

The project proponents make a power point presentation before the public in the beginning of the public hearing. 
Often it is not possible to see the presentation correctly due to light etc. In such case people can take objection 
and can stop public hearing till they see the power point clearly. It is of utmost important to ask following 
questions before the presentation:

Who has done the EIA studies and their educational qualifications? It is necessary to insist on names. 
One of the EIA team members should give the presentation. 

When this EIA team visited the village and project area, where did they stay during the study?  Names of 
couple of specific sites from the village surroundings where they have collected data can be checked for 
verification.  

Whether the EIA team has informed the Grampanchayat about the study and did the consulting company 
or project proponent has received the permission of the Panchayat for such studies? 

If the project proponents fail to answer these questions the public hearing could be cancelled. The basic 
objective of public hearing is to check the facts and impacts on environment due to project. Failing to answering 

Phase II: Actual Public Hearing
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these questions implies clearly that the team had not visited the village for environmental studies and public 
hearing on such EIA becomes just a farce and formality.
   
People can ask questions to the presenter anytime and can interrupt him.  Many a times the public hearing 
authorities do not allow people to ask questions. People can clarify it with the copy of EIA Amended Rule (Sept. 
2006).

After presentation the people from the area/villages can speak. It is advisable that each speaker opposing the 
project talks about different points. It is necessary to prepare for it in advance and give concise and clear views.  
As a part of public hearing a detailed minute to minute video recording is mandatory for the authorities. Many a 
times this documentation is done by the project proponent and there are chances of changes and editing 
favourable to the project proponent. Therefore it is advisable for people opposing the project also do the video 
documentation .This will be considered   as the evidence in the later stage. Some speakers must speak in 
English so that the EAC members in Delhi can understand while watching the official video. 

It is important to avoid any confusion and quarrels during the public hearing. This may lead to missing out the 
main points in the minutes.  As per the law there is no time limit to the public hearing. However once it is 
declared by the authorities that the hearing is over, then there is absolutely no scope to give any written or 
verbal objections or support to the project. If any authorities allows or accept such documents then this is 
against the law. 

After each speech, the same in writing should be submitted to the State Pollution Control Board representative 
and must take the acknowledgement receipt on copy. It creates the documentary evidence that the point has 
been raised during the public hearing. After the public hearing the authorities must prepare and read the 
minutes of the said hearing on the spot to people and take their consent on the same. They also need to submit 
the signed copy   to the Panchayat. If the public hearing is very long then at least the summery minutes are 
mandatory. Before such minutes the villagers may not allow the authorities to leave the dais and place of public 
hearing. It is also important to ask them the date for receive the video documentation and detailed minutes. 
 

It is important to follow up with the SPCB for minutes of the hearing and further action regarding the proposed 
unwanted project. 

On the date given at the time of Public Hearing the minutes must be received otherwise, the follow up with 
SPCB through letters and actual visits to regional office is important. Once the minutes are received, it is again 
important to study the minutes with experts and find out the flaws in them. Minutes are sent to Environmental 
Appraisal Committee EAC (MoEF) Delhi for final decision on the project. But many a times, minutes are 
fabricated, wrong and completely opposite of the facts that were put forth by people during hearing.  If the 
minutes are not true to the facts and proceeding of the public hearing the immediate objections in writing should 
be prepared and sent to the EAC. The dates of EAC meetings and agenda (projects to be discussed for 
Environmental clearances) are available on MoEF website. It should be checked regularly. 

To stop the harmful, unwanted project it is important to prepare the documentary evidences and make best use 
of the processes like public hearing. If it does not work agitation becomes necessary. But if the tool of agitation 
is used in the beginning it may boomerang and local people and supporters of the struggle may face problems 
and police actions etc. Agitations in the beginning create a very superficial understanding of the project and not 
the strategic opposition with evidences. However if all the lawful procedures go against the local people and 
affected persons, the protest, demonstration is the only way to fight further. 

Once the project gets conditional clearance or clearance, it is utmost important to appeal to The National 
Green Tribunal (a special court) within thirty days from the receipt of clearance letter. If it is not done then just 
protest may not help. 

Phase III: After the Public Hearing 
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Points to note: 

All the objections in writing must be submitted to SPCB well in advance of the Public hearing and the 
acknowledgement of the receipt is a must. 

It is important to involve the outside experts to deal with Public hearing, but the leadership and follow-up 
has to be by the local knowledgeable, committed person from the village /area.

It is a fulltime job and someone especially youth from the village should take this leadership. 

The unity of the protesters is very important and the proponents always try to break the unity. Therefore 
everyone opposing the project should communicate frequently and maintain the unity. 

It is necessary to keep the platform of opposition apolitical then only it can be used for long term 
struggle. 

Getting Ready for Public Hearing
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Initiatives towards Sustainable Development at Raw Material Division of Tata Steel

1.0 Introduction

2.0 Raw Material Division

3.0 Sustainable Development in Raw Material Division

Tata Steel has, from the very inception, integrated environmental promotion efforts and social responsibilities 
into their business. Its founder, J N Tata had visualised the importance of environmental care long back before 
the integrated steel plant let off its first steam. He had, at length, touched upon how the steel city, Jamshedpur 
would look like, with shady green trees all around. This tree care tradition had taken deep roots over these years. 
While technology improved, production multiplied, environmental efforts too intensified on an equal footing. 

Mines of Tata Steel were not left behind. The issue of reclamation of mined out lands was initially given priority. 
What all started with plantation of trees has now grown into a systematic scientific way of looking at 
environmental promotion. Mines Division has a team of experts drawn from different disciplines to assess the 
environmental impacts, formulate mitigative plans and to help the management execute them in time. A lot has 
been attempted by way of futuristic reclamation, need-based research, participative awareness programmes, 
over and above regular monitoring of indicative physio-chemical-biological environmental parameters.

The primary objective of the Raw Material Division is to supply key raw materials, i.e., Iron Ore and Coking Coal 
from its captive mines. It comprises of underground Coal mines located at Jharia, opencast Coal mine at West 
Bokaro and opencast Iron Ore mines at Noamundi and Joda. The Jamshedpur Steel Plant is located within a 
radius of 200 Kms from the mines.

In line with the vision of the founder Mr J N Tata, in the first phase, 
reclamation of mined out pits and land was the central theme of 
Environmental Management in Raw Material Division. In the second 
phase, a department comprising mining, environmental engineering, 
chemistry, botany and forestry professionals was created with facilities 
for monitoring. Third phase saw implementation of Environmental 
Management System as per the guidelines of ISO 14001. After EMS 
implementation employees at all levels are adequately trained 
towards environmental protection. The mines are witnessing the fourth 
phase, where continual improvement in environmental performance is 
the thrust area. These mines being located in remote areas, the 
question of Rural Development, caught the attention of the 
Management. Tata Steel Rural Development Society was constituted 
to ameliorate the possible socio-economic imbalance.
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Scientific mining ensures use of high investment and technological solutions for a safe & environmentally 
friendly, socially responsible & economically sustainable solution for a Mine Life cycle. The special emphasis is 
on planned scientific mining aiming at least disturbance to land and its effective utilisation. Pollution control 
measures are installed, maintained and operated at strategic locations, mostly in-built, so that pollution load on 
the environment is kept well below the permissible limits. Total compliance to all related statutes with regard to 
mining, processing and control of pollution is yet another commitment. Felt-need based Rural Development 
activities through Tata Steel Rural Development Society are unique features of Raw Material Division. 
Employees, their families, school children and all living around the mines are kept aware of the environmental 
requirement on a continuous basis.

As a truly adventurous enterprise, Tata Steel pioneered the discovery of the rich mineral wealth of the present 
state of Jharkhand and Orissa region almost 100 years ago. Since then Tata Steel has developed experience 
and expertise in planning, development and operation of open cast iron ore mines. Mining is an integral part of 
steel making in Tata Steel. TATA Steel has got not only mining expertise with a rugged scientific mine planning 
process and long experience in development of mineral resources, but also it has the required beneficiation 
expertise. Mineral conservation and winning of mineral deposits in their natural proportion of occurrences with 
due care for environment and the communities to ensure sustainable development forms the essence of all its 
mining operations.

With a long experience in scientific, sustainable mining, computerized mine planning, development of highly 
mechanized mines, collieries and R & D activities. It has also been a leader in introducing modern mining 
techniques. TATA Steel also has the distinction of installing India's first beneficiation / Jigging plant. 

Safe, scientific and efficient computer-aided mine planning forms the basis of operations at Raw Material 
Division. All the mines under Raw Material Division have well thought long-term and short-term plans for their 
systematic development. All mining plans have in-built Environmental Management Plan. 

4.0 Mine Planning, Scheduling and Optimisation
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Mine planning also plays a major role in the gainful utilisation 
of lean grade ore, which is beneficially mixed with richer 
grade ore, at the same not affecting the final quality of the 
product. Blue dust, with the highest percentage of iron ore, 
found no use in the initial years because of its very fine size. 
Sinter Plants were later developed, where blue dust is mainly 
consumed. These are the ways by which the mission of 
mineral conservation is accomplished. 

The Mine Planning Cell has been set up at mines with an 
objective to design & plan the mines of the Company in a 
scientific and systematic manner. Computer-aided Mine 
Planning using SURPAC – an integrated Survey, Geological 
Assessment & Mine Planning Tool from Australia was 
introduced for the first time in India in 1990 to undertake geo-
statistical deposit evaluation, design of ultimate pit limits, concurrent back-filling and reclamation of worked out 
areas. Total Station Survey using Electronic Theodolite and Electronic Distance Measuring instrument was 
introduced in 1995.

The concept of mine planning process can be explained by following diagram.

Computerized Mine Planning process has enabled us for:

� �Long term scheduling for 5 to 20 years: Aiming for ultimate pit design for future investment and 
forecasting for technology require for using different types of mineral.
�Short term scheduling for 1-5 years: Aiming to optimize our process with future market trend. 

� �Annual, Monthly and daily Scheduling: It has enable us to utilize all types of ore available with proper 
blending process and to achieve day to day quality requirement and to reduce variation in our process.
�Optimize fleet capability: For achieving proper utilization and productivity of our fleet 

�      Ultimate Pit designing: To identify space for dump and future reclamation programme

The systematic approach for computer aided mine planning process is illustrated below.
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5.0 Mineral Resource Management and Optimisation

a. Geology: 

     Geological Mapping

     Surveying

Geological deposit evaluation is the first major step for planned scientific mining. SURPAC 
software in combination with Total Station Surveying instrument has given major input in planning   
process. The introduction of computers and powerful geological software have speeded up and eased 
the process of estimating the quantity and quality of sub-surface mineral deposits based on borehole 
data. Deposits are defined in a Block Model representing grade and type of ore in the section of the 
block.

 
     The proposed exploration activities are given below: 
       

Geological quick reconnaitre traversing is taken in 1:50000 scale using hand held GPS in those areas for 
identifying lithological units favourable for mineralization. Geophysical techniques depending on their 
applicability are deployed.. Follow up detailed geological mapping (1: 10000 or 1:5000 scale) are carried out 
n those areas found promising for further exploration.

    Ground control points/stations are established and survey grid lines are laid with the help of high precision        
Total Station Survey instrument and or Differential GPS for ground magnetic survey in the areas to be 
decided based on reconnoitre traversing. Detailed topographic survey (5m contour interval) is carried out in 
limited potential areas subject to the outcome of ground magnetic survey and wide spaced drill testing.  

DATA COLLECTION EXPLORATION & PIT DESIGN

MINE RECLAMATION & CLOSURE
PLANNING

MINING & MINERAL
CONSERVATION
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Exploratory Drilling, Sampling & Analysis

Geological Modelling, Resource Evaluation & Reporting

Metallurgical Test Work

Geotechnical & Hydrogeological Studies

b.  Extraction

Exploratory drilling is planned in two stages for proving of the magnetic anomalies. In stage-I wide spaced 
exploratory drilling will be done for proving the presence of magnetic bodies. In stage-II limited detailed drilling 
are followed over reduced target area for delineating the mineralized area, if present. The borehole core 
samples are logged, sampled and analysed as per international standard and database are generated for 
further processing and evaluation.

The compilation & processing of drill hole data base are made SURPAC software for geological 
interpretation, correlation of different litho units & section / slice plan generation. Solid body modelling and 
Block modelling are carried out for resource evaluation, estimation and reporting as per UNFC guidelines for 
future mine planning and development.

Metallurgical test work, Geotechnical and Hydrogeological studies are conducted over the entire concession 
area 

Drilling is planned through large diameter (~100mm.) borehole at suitable locations for collection of bulk 
samples for metallurgical test work. The test work includes the documentation of ore composition and 
impurity levels, characterisation of ore grindability and liberation and determination of mineralogical 
composition & texture including modelling of metallurgical responses. 

Geotechnical and hydrological data  collected during exploratory drilling are analysed for ensuring 
operational safety, maximise economic extraction, optimising blast fragmentation & mill feed and to obtain 
hydrogeological information.

The Process flow of the extraction activities. Drilling and blasting carried out for all ore types & waste rocks. The 
blasted materials are dug out from mining benches through shovel and then transported by dumpers either to 
processing plants (Ore) or to Waste dump yard (Waste rocks, also known as Overburden).

Introduction of Large diameter drills have witnessed three times increase in drilling rate along with longer life of 
drill accessories due to improvement in its material composition, monitoring systems based on electronics 
coupled with improvements in ergonomics to improve operator performance. All drilling operations are 
practically dust free. Wet drilling is employed wherever practicable. High speed drills have in-built dust 
extraction system with facilities in the form of multi-clones to clean extracted air off particulates.

 

HEMM 

Work Force 

Excavation Plan Site Preparation 

Drilling 

Blasting 

Loading 

(Shovel) 

 Trucking

(Transporting 

by Dumpers
 

 
ROM to Dry Plant

 

Reject to waste 

dump yard
 

Input Mining Operation Output 

 
ROM to Wet Plant
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Environmental Laboratory: 

Alternate energy-Solar Lights: 

Rain Water Harvesting: 

Check dams:

An in-house Environment Laboratory has been established at mines  with an 
objective to keep a check on indicative physico-chemical and biological parameters of ambient air, water, and 
soil, so that they conform to the standards prescribed by Central Pollution Control Board (CPCB) for safe, 
harmless and productive working. The laboratory has trained man power and the facilities to carry out regular 
monitoring of environmental quality parameters. Recently the laboratory has been upgraded by installation of 
sophisticated monitoring and analytical instruments as required under new Ambient Air Quality Standard that 
has come into force since November 2009. Facilities like PM and PM Samplers, Sound Level Meters, 10 2.5 

Spectrophotometer, Water Analyser, P  Meter, Turbidity Meter, Micro Balance to weigh up to 1 Microgram etc. H

have been added for better monitoring.

Raw Material Division constructed the first slime dam in the country, when operations at Noamundi Iron Mine 
were mechanised in the year 1967. The role of slime dam is to arrest 
the solids in the water used in ore washing and let out only clear 
water. When operations of Joda East Iron Mine were mechanised in 
1994, a slime dam was constructed there as well. This improved 
version of slime dam has facilities to pump back the clear outflow of 
slime dam to the plant again for reuse. This concept of zero-
discharging slime dam got now extended to Noamundi also, when a 
new slime dam was constructed in 2002 in the minerally-exhausted 
western pit of Noamundi. This new slime dam at Noamundi served 
two environmental causes, one being judicious land use and the 
other being zero-discharging slime dam.

Mine Town of Noamundi is 
equipped with solar power lamps in the streets which lights the lanes 
and by-lanes. Now the solar lights are also to be put up in adjoining 
villages. Pilot project for solar power generation is on and the day 
may not be far when the mines will be run by these alternative 
sources of energy to a great extent

For conserving the depleting source of 
water and also to attain self-sufficiency in water, rain water 
harvesting site named as Aqua Park at Noamundi has been 
developed. The rain water harvesting would help in avoiding 
dependence on river source and huge cost of operating pumps and 
pipe lines. The park covering an area of over 1000 meter square with 
water shed area of 12 lakh meter square. 
The park has been designed with water 
bodies, graceful statutes, and park lights 
under shadow of avenue trees, water 
bodies, exquisite water falls, fountains 
and more than 100 numbers of glittering 
lights. To add further beauty to this park a 
garden with flowering plants, creeper 
and gargling sound of the water fall and 
fountain are certainly banquet for the 
visitors.

 have been constructed in 
the mining leases of Raw Material 
Division. Some of the check dams were 
constructed long back. The purpose is to arrest the rain run off. During dry seasons these check dams are 
cleaned and recovered silt is being used in afforestation and horticultural programmes.



Initiatives towards Sustainable Development at Raw Material Division of Tata Steel
86

Haulroads are kept optimally wet with water sprinkling, the frequency of which depends on the extent of the 
operations in the mine. Noamundi Iron Mine has three 28 KL sprinklers with pressurised jets.

In the field of rock blasting, the significant developments at include use of Site-Mix-Slurry explosives, which offer 
greater flexibility in controlling rock fragmentation through variation in explosive strength & density properties.

Ground vibration during blasting is controlled by using down the- hole delay and inter-hole delay detonating 
systems. We are in process of using Electronic detonation system, where the blast results can be simulated in 
the computer by altering the delay timing and thereafter the optimized firing sequence can be transferred to the 
field before firing of actual shots. These techniques greatly improve the fragmentation, muck-pile profile and 
facilitating improved machine performance. It also improves environmental performance through reduced noise 
and ground vibrations.

Bigger capacity excavators (Hydraulic Shovels of > 6.5 CuM bucket capacity) and Rear Discharge dumpers (60 
tonne Capacity) have increased productivity while offering improved safety features. Haul roads are kept 
optimally wet with water sprinkling, the frequency of which depends on the extent of the operations in the mine. 
Cabins of dumpers and Shovels operated in the Division are air-conditioned and ergonomically designed. 
Similar ergonomic efforts have been made in a number of workplaces in the Division, which include cabin of 
locomotives, process control rooms, etc.

at Raw Material Division aim at keeping the pollution load because of the 
operations as low as possible and much below the maximum permissible limits prescribed by Statutes. The 
efforts include 

    keeping the haul roads optimally wet
employing wet drilling methods and drills provided with dust extraction syste
making use of dust suppression in the form of water sprinkling and dry fog system
installing and operating dust extraction/encapsulating facilities at strategic locations in the entire route of 
ore processing
providing oil & grease trap for treating waste waters from workshop
developing toe walls and garland drains for waste dumps

         raising green belt around the processing plant

Plans are drawn for each mine, based on available mined out/barren area/dump and, 
as per approved Environmental Management Plans, Mining Plans and/or Review Schemes of Mining. To 
achieve the reclamation targets, Annual Afforestation Programmes are worked out and adequate budgetary 
provisions are made.

 At Noamundi alone as a step towards restoring nature to its unique GREEN FORM, large 
scale afforestation has been done Hill No. 1 & 2 which stands as one of the best examples where lush of tall trees 
have created a dense forest and do not let visitors to believe that, mining was being carried out one day there. 
The green loving mine management has planted more than 19 lakhs of saplings over an area of 363 ha and it is 
green all around. 
 
A special study has been initiated to arrive at the optimum soil 
amendments required in afforestation. Twelve different 
species were studied for their rates of growth under varied 
simulated soil conditions. The treatment regime includes soil, soil 
+ cow dung, soil + slime, soil + chemical fertilisers, soil + compost 
organic manure, etc. in different combinations and ratios. The 
outcome of this study is helpful in exacting the species-specific soil 
amendment required while planting these saplings in 
afforestation.

6.0 Environmental Promotive Measures 

Pollution Control measures: 

Biological Reclamation: 

Afforestation so far:
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Some of the need-based environmental research projects taken up are given hereunder:

Study on variation of dissolved iron concentration in drinking water at different stages of treatment 
2

Correlation between dust fall in grams/m  and the suspended particulate matter (SPM) concentration in 
3

micrograms/m .
Evaluation of nutrient return to soil from the vegetative litter of different plant species.
Study on siltation pattern of check dams
Age-height influence on lung functional volume in the form of best-fitting equation, as applicable to th
 population of this region.
Correlation between noise-exposure and blood pressure, the levels of fasting blood sugar and serum
cholesterol.
Age-occupation-wise disease pattern among employees.
The relation between one-time dust exposure and reduction in lung functional volumes.

is yet another unique feature in human resource conservation. To 
ensure comfortable work environment is the objective of this effort, which goes a long way in sustenance of 
human productivity. Heavy duty dumpers operated in Raw Material Division have Air-Conditioned, 
ergonomically designed cabins.

was conducted during 1995-96. The attempt was 
to assess the extent of pollution on the river because of the operations of mines of Tata Steel located in Joda-
Banspani valley. The findings revealed that there is no contribution to pollution load on Kundra Nalla and River 
Baitarani because of the activities in the mines of Tata Steel. It is only indicative that the environmental protective 
measures implemented in these mines are adequate and effective. The findings were presented to the Ministry 
of Environment & Forests officials at Bhubaneswar in September 1997.

th
was inaugurated on 15  August 1997 to mark the celebration of 

India's Independence Golden Jubilee. The uniqueness of the park that the public are encouraged to plant a 
sapling of their own choice to mark an occasion of personal importance or to leave behind a message of social 
importance. The person planting the sapling is charged a nominal fee for maintenance of the sapling planted. 
This park is housing more 300 such saplings planted by visitors. The message is that there could be long lasting 
environment-friendly ways of celebrations also.

: has been designed over an area of about 2 ha at Noamundi. This was declared open in 
March 2000 with the motive of housing rare species of this region. 

It may be interesting to note that the new water supply system installed at 
the Water Supply Office in Noamundi is one of its kinds in the company. The French Doshion-Veolia Acti Flo 
Clarification System has been installed at one third cost of conventional clarification system. This Acti Flo 
System has one third Foot Print and cost, one fourth chemical consumption and very low chemical carry over 
compared to conventional clarification system. From this new water supply plant water is supplied to different 
plants like Bottom Bin, New Dry Circuit Material Plant and to other installations. Cost of this new ultra- modern 
plant is Rs 80 lakh. The new plant based on Active Flow Raw Water Clarification System to be run by Microsand 
Ballastate Technology (MBT).  The plant would do microbes removal, heavy metal and Iron removal and fast 
response time of turbidity removal resulting in high rise rate. The capacity of this new plant will be 155 meter per 
hour.

Country's first automated Jigging Plant for Iron ore fines, with an approximate 
th

capacity of about 300 tonnes per hour or 1.6 MTPA throughput was installed at a cost of Rs 25 crore on 8  May 
2006 at Noamundi. This was one of the steps taken by TATA STEEL to upgrade the quality of Iron ore fines 
otherwise not so good, which will help in reducing Coke consumption and increase in productivity of blast 
furnaces. The Hydro-cyclone Plant installed at a cost of about Rs 7 Crores would help in recovering iron values 
from the slime being discharged from the Washing Plant.

 
Ergonomically designed dumper cabin: 

A regional study on the pollution load on River Baitarani:  

An "Independence Golden Jubilee Park": 

A "Rare Plants Park"

World Class Drinking Water Supply: 

Maximise Value Addition: 
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Rural  Development: By virtue of being a signatory to UN – Global Compact, founder member of the Global 
Business Coalition on AIDS, member of the CII-Social Development Community Affairs Committee, member of 
International Iron & Steel Institute Project Group on Sustainability indicator for Steel, member of the Global 
Reporting Initiative Board, and a member of Corporate Roundtable on Environment & Sustainable Development 
– TERI and having adopted a CII-UNDP social code, TATA Steel has demonstrated a strong leadership 
commitment to International and National corporate sustainability initiatives. Through the TATA Steel Rural 
Development Society, benefits to villages around its operations have resulted in economic uplift of the 
community and improvement in health, hygiene, empowerment and income generation. Rural Community 
Development Programmes are designed to eliminate the socio-economic imbalances in the nearby areas of  the 
mines. These are taken care of by Tata Steel Rural Development Society (TSRDS). This Society helps people in 
the villages around the mines in a number of ways. Rural Skill Development, Income Generation Schemes, 
Medical and Health Camps, Agricultural Extension Programmes, formation and promotion of Save Forest 
Groups, etc. are some of the specialised areas of work by this Society. The Society has won the confidence of the 
beneficiary population and also the accredition from national and international forums working in the field of tribal 
welfare. TSRDS was instituted in 1979 with the noble intention of reaching out to people residing in the vicinity of 
Tata Steel units.It was later extended to mining sites in 1982.It conducts opinion surveys to assess the felt-needs 
of the community to be served. It ensures participation of the beneficiaries in all its projects and that the 
implemented projects are sustained.  

A typical  community concern is  given: 

 
 

 

Community Concern Services

 Community level  Drinking water

 Irrigation

 Infrastructure 

 Health 

� Tube wells

� Check dam, ponds

� School, club house

� Clinic, referal service

 Poor family  Raising income � Agro based activities

 Unemployment youths  Gainful employment � Farm/ non farm small activity

 Women  Health & contribution to 
family income

� MCH care, Formation of SHG’s & linkage with 
bank

 Children  Health & schooling � Treatment, MCH care
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Tata Steel Hospital

Medical Care:

Promotion of Rural Artisans

th
17  Gramshree  Mela at Jamshedpur

Interstate Grameen Mela at Jamadoba

 
With an annual spent of Rs 20 crore and cumulative Out Patient Department 
(OPD) footfall of more than one lakh persons per year, the Tata Steel Hospitals at 
Noamundi and Joda both equipped with ICU cater to the mass and cares for the 
poorer section of the society. These hospitals situated within a radius of 35 km in 
Jharkhand and bordering state of Orissa is the mainstay for people living within 
500 km radius. The hospitals are equipped with modern gadgets and machines 
and have Blood bank also. 

th
 Tata Steel hosted 15  Lifeline Express medical camps and 

treated 67806  patients (from 1991 to 2009). Each life line express costs about 
Rs. 3 Crore

Artisans from West Bokaro Collieries area are trained in Dokra, Bamboo Craft 
and Terracotta under Ambedkar Hastshilp  Yojana and we have also insured 
artisans. Gramshree Mela are also orgainsed every year for these artisans in 
our mines and collieries. Some figures of Gramshree Mela are presented below:

  Total Sale :Rs. 82.15 lakhs
  Total Stalls : 209
  States covered : 20

  Total Sale : Rs. 13 lakhs
  Total Stalls : 65
  States Covered : 06

 

 
 

Community Based Primary Health Care  

A Unique  Approach

Community Based Primary Health Care  

A Unique  Approach

3-TIER
system

 

Hospital
 

 

TSRDS / NGO

 
Village Health Guides & Birth Attendant
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Information Technology in Mining Operation for Fuel Conservation:

Resource Conservation: 

Improved Operational Practices: 

 Tata Steel is  the first to adopt GPS 
based Truck Dispatch System in Iron Ore Mines in India. GPS based Truck Dispatching system was introduced 
in 2004 at Noamundi Iron Mine for automatic monitoring of mobile equipment in the mine. Management 
Information System is undertaken through SAP – a unique ERP system for detailed monitoring and 
management review.

The system aimed at plugging even minor losses of resources, as the latest 
realisation in pollution control being that pollutants are nothing but process losses. This helped in reduction in the 
consumption of lubricant oil, electrical energy, fuel, water and in reduction of ore spillages. As a result, better 
standard of cleanliness and pollution control have been achieved. The targets are being revised by 
implementing Environmental Management Programmes at work sites.

Identification of environmental aspects and assessment of their impacts are 
done in each operation area periodically. It is underlined that the statutory environmental limits have to be 
adhered to and better standards of environmental performances achieved through continual improvement as 
per modified objets and targets. Operational procedures are laid out to preserve the achieved environmental 
standards. Also emergency situations identified and procedures are drawn to combat them adequately. 
Environmental Management Programmes are prepared to achieve the objectives and targets in a phased 
manner for continual improvement.

 

Overview of GPS at Noamundi Iron Mine
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Training and Awareness: 

Awards and Accolades

Sijua Colliery, Jharia 

Bhelatand Colliery, Jharia

West Bokaro Colliery

Well laid out procedures are followed to ensure complete coverage of all personnel 
and to ensure that competence levels match the requirements. These structured training programmes ensure 
that the employees are able to effectively contribute to enhancing the environmental standards of the mines.

Tata Steel has taken a unique initiative called Tejaswini for 
empowering the women in Industry. Women employees who 
were doing menial jobs earlier were selected and trained for 
skilled jobs. Some of women employees are seen with 
President of India.

Tata Steel efforts have been recognised and the list of awards 
and accolades speak about them

Winner (2005, 2007) - National Safety Award for longest accident free period by president of India.
Best Mine Manager (2007) – Mr. S B Ghosh 

Winner (2006) - National Safety Award for longest accident free period by president of India.

 

Winner (2006, 2007) - National Safety Award for Lowest Injury frequency rate.
Runner (2006) - National Safety Award for Lowest Accident rate.

Adoption of 4Q method of training in 2006: identification of critical skills, mapping employees 
on 4Q methodology, training as per proficiency level, measuring training effectiveness 

 

Merits

Focus on Training & 
development of
employees

Preparation of training need 
survey
for positions

Training of employees for 
specified
man days.

Demerits

No Multi-skilling 

Forced training to meet man-
days requirement

Merits

Increase in per-capita skills 
(Multi-skilling)

Training linked to skill gap 
and
business requirements.

Demerits 

Training not prioritized for 
critical
skills

Training effectiveness and 
improvement in proficiency 
level of
employees not measured

Merits

Identification of critical skills

Focused training on critical skills

Opportunity to revisit the existing 
training module.

Providing more flexibility within cluster 
by making more people available in 
critical skills

Training effectiveness measured 
based on improvement in proficiency 
level of employees 

Demerits

Focus on existing organisation

Measure: Man-days
        fulfilment / employee 

Measure: Per-capita    
  skill enhancement

Measure: 4 Q scores (Improvement 
in proficiency level)  

SKILL MULTI-SKILLING PROFICIENCY ASSESSMENT

Till 1999                                1999 - 2005                                 2006 onwards 
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OMQ:

Environmental and social responsibilities have been integrated in the business of Tata Steel since the beginning of 
the industry in India. 

Use of scientific mining techniques including conservation and sustainable use of minerals and also timely mitigation 
measures for impacts throughout the Mine Life Cycle are key features of the corporate strategy. 

Diverse departments within the company deal with these issues and continue to research new better techniques.

Several innovative measures are taken for involvement and betterment of society, well beyond the impacted zone. 
 

Over a century, the company has demonstrated commitment towards improvement of environment and society in 
general and will continue to do so as company policy in future too. 

Annual Greentech Environment Excellence Gold Award 2009 and 2010 in the metal & mining sector

Best Practices in ES&H (Environment Safety & Health) award in 2009 , Tata Steel by CII, Orissa 

        Mr. Suresh Prasad, Charge Hand of Joda East Iron Mine: “Prime Minister's Shram Vir Award” for         
           the year 2007.

NaturalGist 
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Abbreviations

Abbreviations7

EMP Environmental Management Planning DMF District Mineral Foundation

EIA Environmental Impact Assessment JFM Joint Forest Management

BIA Biodiversity Impact Assessment FIMI Fedrations of Indian Mineral Industries 

SIA Social Impact Assessment POSCO Pohang Steel Company

ICMM International Council on Mining and Metals SDF Sustainable Development Framework

MOEF Ministry of Environment and Forests MBT Micros and Ballastate Technology

NSDP Net State Domestic Product TSRDS Tata Steel Rural Development Society

IUCN International Union for Conservation of Nature ES&H Environment Safety & Health

CBD Convention on Biological Diversity NEST Nature, Environment, Society and Transformations

WPA Wildlife Protection Act NEERI National Environmental Engineering Institute

MMDR Mines and Minerals (Development and Regulation) 
Act, 1957

GOAMAP Goa Fedration of Mines Affected People

CSR Corporate Social Responsibility PTG Primitive Tribe Group

LEWWAC Land, Energy, Water, Waste, Air & Carbon NTFP Non-Timber Forest Products

PAT Performance Achieve and Trade PCP Public Consultation Process

NPV Net Present Value GSI Geological Survey of India

BTFF Balipara Tract and Frontier Foundation USF Unclassed State Forest

PCB Pollution Control Board CCA Community Conservation Areas

PBR People Biodiversity Register NDDP Net District Domestic Product 

MCRP Mine Closure Reclamation Plan IBM Indian Bureau of Mines

IBM Indian Bureau of Mines EUETS European Union Emissions Trading System

16
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natural resource management and on all dimensions of environment and development. Between 
1992 -1996, he has led Indian Delegation to the Ramsar Convention in Japan acted as a 
member of Indian Delegation to the Asian Wetlands Conference to Malaysia, Indo Russia Forest 
Meet to Russia, IUCN General Assembly to Argentina and other International Meets in Kenya, 
China and Mexico. He was invited to Chair UNEP-CBD meet in Paris in 2009. He has published 
more than 350 papers from 10 countries, including 25 monographs and books. He has acted as a 
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guest faculty in many reputed institutes like IIM-C, WBNUJS, West Bengal State University, 
Indian Maritime University, IISWBM and currently serving as a Guest Faculty in The 

University Of Calcutta, Jadavpur University. He has served as a member of the National 
Biodiversity Authority, Government of India (2003-2010), and has also served as a Member of 
the Working Group for the Eleventh Five year Plan on Environment & Biodiversity, Planning 

Commission, Government of India. He has served as a consultant to the projects of The 
World Bank, UNDP, UNEP-GEF & DFID and many others. 

Dr. Archana Godbole, Community conservation specialist , Director, Applied Environmental 

Research Foundation and helping communities to use biodiversity of forests as tool against 
destructive projects like mining. Editor of Sakav since 2004.  

Sakav is a Marathi annual issue published by AERF .Sakav deals with north western Ghats-

coastal Maharashtra and covered the themes from Industrial development , Agriculture, Water 
management Biodiversity   to  Mining in current issue . Sakav is freely distributed to individuals  
and civil society organisations  working for conservation in the region. Sakav is the traditional 

bridge from the region .It signifies the community work and importance of biodiversity. Similarly 
Sakav could be bridging the gap between environment & Development in the region. 

Applied Environmental Research Foundation (AERF) C-10, Natya Chitra Co-op Hsg. Soc. 

Bhusari Colony, Kothrud, Pune 411 052. 

Jeetendra Nath Mishra is a Sr. Project Assistant under UNDP sponsored Biodiversity 
Conservation through community based Natural Resources Management Project at Institute of 

Forest Productivity, Ranchi. He has been active in Environmental Impact Assessment studies in 
past 10 years. Sri Mishra is proli fic writer and his articles have frequently been published in 
National media. His areas of interest include socio economic & environmental impact of 

developmental projects and prescription of management plans especially in the mining sector. 
 
Institute of Forest Productivity, NH-23, Lalgutwa, Ranchi - 835303 

Dr. Rajiv Pandey has obtained post graduate in Forestry Statistics as a recipient of Junior 
Research Fellowship of ICAR, New Delhi and Doctorate in Forest Management from FRI 
University, Dehradun. His PhD thesis has been recognized by the National Social Science 

Documentation Center (NSSDC), ICSSR, New Delhi in 2008 and kept as record. He was co-
opted member for Working Group on Forestry and Carbon Sequestration for Low Carbon 
Strategy for Inclusive Growth: India of Planning Commission, GOI, New Delhi 2010, under the 

chairman ship of Dr Kirti Parikh. Presently working in “Biodiversity and Climate Change Division” 
of ICFRE, Dehradun, he has published 54 research papers, 3 articles, and contributed 2 chapters  
to the books besides a book on “Data Analysis of Forestry Experiments with Applications”. His  

area of interest include developmental perspectives with socio-economic context particularly  
community interactions, carbon sequestration and climate change mitigations. 

Indian Council of Forestry Research and Education, P.O New Forest, Dehradun – 248006 

Sandeep Pattnaik works with National Centre for Advocacy Studies since 2000. In 2007, he 
participated in the Human Rights Advocacy Programme (HRAP) at Columbia University's Center 
for the Study of Human Rights (CSHR) in New York. Presently, he is looking after NCAS desk in 

Orissa.  

National Centre for Advocacy Studies, Serenity Complex, Ramnagar, Colony, Pashan, Pune – 
411 021 
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Sanjay Pattnaik serves as Chief, Raw Material Strategy Group at Tata Steel Limited. Mr. 
Pattnaik serves as a Director of Kalinga Aquatics Ltd. Mr. Pattnaik served as a Non Executive 
Director of Tata Sponge Iron Limited since July 28, 2003 until August 2009. He served as a 
Director of Tata Refractories Ltd. since July 21, 2009. He holds a B.E. in Mining Engineering from 
Osmania University, Advanced Management Program from CEDEP/INSEAD, France and 
Strategic thinking & implementation Program from Indian School of Business, Hyderabad. 

 

D.B. Sundara Raman joined Tata Steel as a Graduate Trainee in 1990 after completing his 
B.Sc. Engineering in Mining discipline from R.E.C. Rourkela. He has worked in various capacities 
in Coal & Iron ore mines of Tata Steel for the last 21 years. He holds a First Class Mine 
Manager’s Competency Certificate in Coal from DGMS.  
 
Subsequently, he has completed a Management program from XLRI, Jamshedpur. Besides 
various internal training programs conducted within India, he has also attended the following 
programmes, abroad: Tata Group Executive Leadership Development Program at UK, Training 
program at Sustainable Mineral Institute at Brisbane, Australia, Sr Executive Management 
Prgramme at CEDEP, France 
 
He is Chairman of IMEA of Badajamda chapter. He is a member in Institute of Engineers, 
Jamshedpur Chapter and the Indian Mining and Engineering. He has visited the following 
countries during his tenure at Tata Steel: Israel, Australia, Japan, UK, Chile, Egypt, Turkey etc. 
Presently he is working as General Manager (OM & Q), Tata Steel. 

Sebastian Rodrigues is a well known civil society activist Works with MANDGOA: an adivasi-
rights research and resource centre. An initiative of Gawda, Kunbi, Velip and Dhangar Federation 
(GAKUVED). Has written and documented many social and environmental problems of Goa 
mining. 

An adivasi-rights research and resource centre,An initiative of Gawda, Kunbi, Velip, and Dhangar 
Federation (GAKUVED), "Hari Smriti"381, Dhulapi, Corlim, Goa. 403 110 

Dr. Sanjay Singh is Senior Scientist and Head, Botany, Silviculture and Non Wood Forest 
Produce Division at Institute of Forest productivity, Ranchi; is recipient of UP State Merit 
Scholarship, World Bank-ICFRE Research Fellowship, Indian Forester Prize and Prf. K. K. Nag 
Foundation Young Scientist Gold Medal. He has obtained BSc (University of Allahabad), MSc 
(Kumaun University, Nainital) and PhD in Forest Botany (FRI University, Dehradun). Pursuing 
research in the field of tree physiology, molecular biology and clonal forestry in past 15 years, he 
has published 75 research papers, 10 technical bulletins and 4 books. Dr. Singh has been 
actively involved in EIA studies and evaluation of afforestation and JFM programmes in eastern 
India. Dr. Singh has been instrumental in establishment of International Organization Foundation 
for Scientific Forestry and engaged as executive editor of journal Scientific Forestry and DFRI 
Newsletter. 

Institute of Forest Productivity, NH-23, Lalgutwa, Ranchi - 835303 

Pema Wange is resident of Thembang village of West Kameng district and has been working 
with WWF-India CCA Project since 2007. He has been actively involved mobilizing the local 
communities to ensure protection and conservation of forest and wildlife under their jurisdiction. 

WWF-India, Western Arunachal Landscape Programme, Tezpur 

Dr. Aparna Watve heads BIOME which provides consultancy for biodiversity research. She is an 
ecologist and has worked on specialized rocky habitats diversity in India.   

Biome, 34/6, Gulawani Maharaj Rd., Pune 411004.  
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TATA Institute 
of Social 
Science(TISS)

�Tata Institute of Social Sciences 
(TISS) is a social sciences 
institute based in Deonar, 
Mumbai, India.

�TISS was established in 1936, as 
the Sir Dorabji Tata Graduate 
School of Social Work, the first 
school of social work in India.

�In 1944 the school was renamed 
to its current name. It was 
recognized as a Deemed 
University in 1964.

�Most of the programmes offered 
by TISS are postgraduate (PG) 
programmes. TISS offers 
programmes in Master of Health 
Administration, Master of Public 
Health, Master of Hospital 
Administration, and about ten 
other M.A. programmes.

TISS, Main Campus
Deonar Bus Depot, V.N. 
Purav Marg,
P.O. Box 8313, 
Deonar, 
Mumbai 400 088.

Tel: +91-22-25525000 
(Board Number)

Website: http://tiss.edu/

International 
Union for 
Conservation 
of Nature

�The International Union for 
Conservation of Nature and 
Natural Resources (IUCN) is an 
international organization 
dedicated to finding "pragmatic 
solutions to our most pressing 
environment and development 
challenges. 

�The IUCN supports scientific 
research, manages field 
projects all over the world and 
brings governments, non-
government organizations, 
United Nations agencies, 
companies and local 
communities together to 
develop and implement policy, 
ws and best practice

IUCN India,
20 Anand Lok, 2nd 

Floor, New Delhi - 
110049
India

Tel: +91-99-4605 2583

Website: www.iucn.org/
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Development 
Alternatives

�The Development Alternatives 
Group is a premier research 
organization, with a deep 
understanding of the rural market 
and a strong presence in the 
Indian heartland. Its existence 
has been a credible and visible 
o n e  –  n a t i o n a l l y  a n d  
internationally in addressing 
poverty challenges in a climate 
sensitive environment.

�The organization works to create 
a world where every citizen can 
live a secure, healthy and 
fulfilling life, in harmony with 
nature.

Development 
Alternative, HQ
B-32, TARA Crescent, 
Qutub Institutional Area 
New Delhi - 110 016, 
India

Tel: 91 (11) 26134103

Website: 
www.devalt.org

Society for 
Promotion of 
Wasteland 
Development

�SPWD focused on identification 
of needs of the local 
communities on one hand, 
documentation of technologies 
in the field and development of 
appropriate institutional 
mechanisms to deal with the 
concrete issues emerging on 
the ground.

�The diversity of initiatives 
spawned has led SPWD to 
develop its understanding on 
issues relating to ecology and 
livelihoods on the one hand and 
a concrete study of governance 
structures appropriate for multi 
layered, multi nested natural 
resources on the other

SPWD, Head Quarters,
14-A, Vishnu Digamber 
Marg, Rouse Avenue 
Lane, New Delhi -
110002

Ph: +91 11 23236440

Website: 
www.spwd.org/

Indian Council 
of Forest 
Research and 
Education

�The Council deals with the 
solution based forestry research 
in tune with the emerging issues 
in the sector, including global 
concerns such as climate 
change, conservation of 
biological diversity, combating 
desertification and sustainable 
management and development 
of resources.

ICFRE,
P O IPE,
Kaulagarh Road,
Dehradun- 248195,
Uttarakhand, India

Tel: +91 135 2751826

Website: www.icfre.org

 

 

 



Author Introduction

Dr. Ram Dayal Munda 
 

 

 
 
 

 
 

 
 
 

 
 

 

1939 – 2011 
 
It is with great sadness that we announce the peaceful passing of Dr. Ram Dayal Munda, on 30

th
 

September 2011, a former Vice-Chancellor of Ranchi University and member of the Upper House of 
Indian Parliament.   

 
Dr. Ram Dayal Munda, has participated in a National level consultation of Biodiversity Conference 
‘Optimizing Biodiversity & Social Security in Indian Mining Areas – An earthy  vision’ held at Tezpur, 

Assam on 3
rd

 December, 2010.  
 
Balipara Tract & Frontier Foundation team greatly appreciates his valuable contribution towards making 

a Biodiversity Conference a true success.   
 
May his Soul Rest in Peace.  

 
A Brief Profile of Dr. Munda follows:-  

 
He obtained Ph.D. from the University of Chicago for specializing on Indic group (Santali, Mundari and 
others) of the Austro-Asiatic Languages and was subsequently appointed in the faculty of Department 

of South Asian Studies.  
 
Later, he was offered a position to start a Department of Tribal and Regional Languages. He was 

appointed as Vice-Chancellor of Ranchi University in 1985. 
 
Dr. Munda retired from active teaching in 1999 but his involvement with the cultural mobilization of the 

people continued which also included his active policy making at the UN Working Group on Indigenous 
People at Geneva and the UN Forum of Indigenous Issues in New York, in the capacity of a senior 
official of the ICITP, an all India tribal led and managed movement. 

 
Dr. Munda authored several books and was a consultant and participant in important issues of the 
Adivasi people of the country. He represented his country  in the Festival of India in the USSR, and 

other cultural events in China, Japan and the South East, besides participating at the World Social 
Forum conferences in India. 
 

Dr. Munda was honoured by the Sangeet Natak Akademi (for the year 2007) in recognition of his 
contributions. President of India, Pratibha Patil, had nominated him to the Rajya Sabha, based on 
recommendations made by the Union cabinet. 

 

Obituary 


