
4.  Land Use Planning 
 

4.0 Introduction 
Land Use Planning (LUPg) is of prime importance for land 

protection in any area. It is specially required in cases where the 
developmental activities damage the previous LUP completely. e.g. mining. 
Because of these facts most of the developed countries have adopted some 
LUPg system in one way or other. Further in many cases it is seen that 
implementation of proper LUPg brings the land to a condition better than it 
had before the developmental activity, e.g. the OC lignite mining area near 
Kolu in Germany has been brought to a shape and uses better than it had 
before. 

It has been infered (Rhind & Hudson, 1980) that there cannot be 
any global LU system. LUPg is a case-specific site-specific and time-
specific activity. Some of the foreign countries have their own LUPg 
system.  

4.1 Outline of some land-use planning systems 
In US they follow the LUPg process detailed in Fig. 4.1 (USGS 

circular of 1976, in Coates, 1981, pp 573) that shows the steps involved. It 
needs preparation of a LULC map for pre-development condition of the 
area. It aims at the best suitable use of land which is to be identified through 
“Land capability analysis”. Such land capability analysis involves 5 steps as 
listed below (Coates op. ct, pp. 579): 

1. Identify the type of Land-Use for which “land capability” is to 
be determined 

2. Assess which natural factors have a significant effect on the 
capability of the land to accommodate each use.  

3. Develop a scale of values for rating each natural factor in 
relation to its effect on land capability. 

4. Assign a weightage to each natural factor that indicates its 
importance in a hierarchy with other factors. 

5. Establish land unit determinants that reflect the weighted 
aggregates for each land use factor. 
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Fig.4.1: Steps in land use planning process. (U.S. Geol. Surv, Circ. 721, 1976). 
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In Belgium a group of scientists (Sys.et.al.1991) considers land 
suitability as the main criteria for selecting the type of crop which should be 
put on a specific piece of land. 

In India State LU boards were set in 1974 with a number of 
objectives aiming mainly towards meeting food requirements of the region, 
of course, with a concept of development to improve the QoL of the people 
in the region, but did not have any provision to consider the mining 
degraded lands. 

4.2 Land use planning system in India 
Presently in India, the National Bureau of Soil Survey & Land-Use 

Planning (NBSS-LUP) is taking active interest in LUPg and hence is 
playing a leading role in the matter. It follows a two-step system (Sarkar 
1995, Sarkar 2001). 

a) They classify the land as per “soil survey and land capability 
classification” (Dhruba, et.al.,1990) originally suggested by Indian 
Council for Agricultural Research (ICAR) to have an assessment 
about, to which of the eight classes of ICAR classification the land 
under consideration fits. 

b) Thus by knowing the lands capability to support cultivation or any 
other use, they proceed to step 2 if the above activity shows its 
capability for cultivation. Next they apply the classification of Sys. 
et al.(1991) to decide the land’s suitability for any specific type of 
crop. 

4.2.1 The NBSS-LUP system  
The LUPg system being followed by NBSS-LUP (Sarkar, 1995) is 

being detailed next.  

Information on site characteristics, kind and distribution of soils, 
their descriptions are collected from the soil maps and accompanying 
reports prepared out of soil survey and interpretations of those are made for 
further use. The details on the maps however, vary according to: 

• the kind of soil survey 

• intensity of observations 

• the scale of base map 

Soil survey interpretation and land evaluation precede land use 
planning. Standard soil survey information can be interpreted for several 
purposes like analysing the land’s suitability for agriculture through 
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technical classification of soils, forestry, hydrological groupings. Even 
suitability for sewage disposal, trafficability, building construction, etc. are 
also evaluated. 

Soil survey interpretation and land evaluation being made by 
NBSS-LUP uses the following definitions: 

Soil: Soil is a collection of natural bodies occupying the upper most 
portion of the earth’s crust that supports plants and have the properties due 
to interaction of climate and organisms upon the parent material as 
conditioned by relief over a period of time. 

Land: Land is defined geographically as tract of land with a 
specific area on the earth’s surface. It includes atmosphere, soil, geology, 
hydrology, plant and animal populations and the results of past and present 
human activity. It excludes socio-economic attributes of the environment.  

Land use: Land use is a kind of permanent and cyclic human inter-
vention with land to satisfy human needs. It is a geographic concept e.g. 
rainfed agriculture, irrigated agriculture, forestry, recreation. 

Land suitability: It is the fitness of the given tract of land for a 
defined use. Land suitability is of two kinds:  

i) Actual suitability, which relates the suitability of land units 
for a specific use under present condition and,  

ii) potential suitability which relates to the suitability of the 
land units after major improvements. 

Land mapping unit: It is the mapped area of land with specific 
characteristics. These units differ with the level of generalisation. These 
units can be single plot of land, soil family, soil association, a 
physiographic unit or agroclimatic zone. These units form a basis for land 
evaluation.  

Land evaluation 
Land evaluation is the process of estimating the potential of land 

for alternative kinds of use. These uses can be productive such as  

i) arable farming,  

ii) livestock production,  

iii) forestry or other uses such as, a) catchment protection, b) 
recreation, c) tourism, d) wild life conservation.  
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It involves interpretation of the information from soil survey, 
climate, soils, vegetation and other aspects of land with the purpose of 
suggesting alternative land use. Land evaluation is done based on certain 
principles. 

• During land evaluation, land suitability is assessed and 
classified with respect to specified kind of use. 

• Evaluation requires a comparison of the benefits obtained and 
the inputs needed on different types of land. 

• Land evaluation is a multi-disciplinary approach. 

• Evaluation is made in terms of relevance to the physical, 
economic and social context of the area concerned. 

• Land suitability refers to the use of land on a sustained basis 
keeping in view the ecosystem. 

• Evaluation involves comparison for more than a single kind of 
use. 

The land characteristics are measurable properties of physical 
environment that affect the land use while land qualities (both internal and 
external) are practical consequences of land characteristics that affect the 
plant growth. Both land characteristics and land qualities are considered for 
land evaluation.  

Land evaluation involves the assessment of potentials of land and 
soils for different uses. This involves matching the land 
characteristics/qualities and crop requirements for alternative land use.  

There are many qualitative and quantitative evaluation approaches 
in vogue. These are:  

A) Qualitative 

(i) Land capability classification- (Klingebiel & Montgomerry 
1961) 

(ii) Land irrigability classification (USBR, 1953) 

B) Quantitative 

(i) Suitability rating (Storie, 1978) 

(ii) Actual and potential productivity (Requier et al., 1970) 
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C) Land suitability classification (Fao, 1976; Sys, 1985; Sys et al., 

1961) 

A) Qualitative methods 

In these methods relevant parameters or factors that affect the crop 
growth are selected. Level of these factors and their deviation from optimal 
level (constraint) under an agroclimatic condition are compared with crop 
requirements to arrive at suitability classes for each land use.  

i)  Land capability classification 

It is an interpretative grouping of soils based on inherent soil 
characteristics, land features and environmental factors that limit land use 
or impose risk of erosion. Soils are grouped in 8 capability classes on the 
basis of their ability to produce commonly cultivated crops. The risk of soil 
damage progressively increases from class I to class VIII. Arable lands are 
put in class I to IV and the non-arable in class V to VIII. There is a 
provision to assign subclass on the basis of kind of predominant hazard, 
limitation or conservation problem. A sub-class may be further divided into 
capability units according to similarity in potential and response to 
management.  

While land capability classification system is useful for relatively 
broad level planning it needs to be supplemented by more precise 
evaluation for micro level planning.  

• The land capability classification is conservation oriented 
which considers the negative aspects (Beek, 1981; Swindale, 
1981). Yet this system is still widely used because of its 
simplicity and ease of comprehension.  

• The capability classification gives general idea about the 
capability of the soils but does not explain specific crop 
performance unless supplemented by additional information.  

• This method could be followed effectively for highlighting the 
conservation oriented limitations which need immediate 
attention and for broad grouping of soils into agricultural and 
non-agricultural lands.  

Frame of capability classification 
• Classes 

 Groups of land units that have the same degree of 
limitation.  
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 The risk of soil damage or limitation becomes 
progressively greater from class I to class VIII. 

 The classes show the general suitability of a land unit for 
agricultural use.  

Class I to IV      -  Arable 

Class V to VIII  - Non-arable 

• Sub-classes 

These are based on major conservation problems such as:  

 e  - erosion and runoff 

 w  - excess water 

 s  - root zone limitations 

 c  - climatic limitations 

• Capability unit 

Groupings of one or more individual soil mapping units 
having similar potentials and limitations or hazards.  

a) Produce similar crops under similar management. 

b) Require soil conservation or management. 

c) Have comparable potential productivity. 

The definitions of the different classes are given in the “land 
capability class rating table” ICAR (Tejwani, 1976 in Dhruba et al., 
1990).  

B) Quantitative methods 

In these methods each factor is rated on a scale from 0 to 100, the 
actual percentages are multiplied by each other. The resultant index of 
productivity/ suitability is set against a scale placing the soil in one or other 
productivity and suitability classes.  

i) Suitability rating 

Rating of the suitability of soil for specific use can be made from 
soil survey data by estimating some type of index based on soil 
characteristics. Storie Index (Storie, 1978) is one such rating which 
expresses numerically the relative degree of suitability of soil for general 
intensive agriculture. The rating, being based on soil characteristics only, 
may not serve as index of land value. The four important general factors 
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viz. (i) soil profile characteristics, (ii) surface texture, (iii) slope, and (iv) 
other factors like drainage, alkalinity etc. are assigned ratings percentage 
multiplication of which is used as an index for evaluation. A rating of 100 
per cent expresses most favourable condition and lower per cent indicates 
less favourable condition. The rating classes assigned to different rating 
indices are as follows:  

Rating index 80%-100% is assigned Grade 1 i.e. excellent 

Rating index 60%-79% is assigned Grade 2 i.e. good  

Rating index 40%-59% is assigned Grade 3 i.e. fair  

Rating index 20%-39% is assigned Grade 4 i.e. poor;  

Rating index 10%-19% is assigned Grade 5 i.e. very poor and  

Rating index of less than 10 is assigned Grade 6 i.e. not suitable for 
agriculture.  

Storie Index Rating (SIR) system was developed for the purposes of 
an appraisal according to land types. It is based on the product of the 
factors, even one moderate factor reduces the value of index considerably. 
Its use, hence, is limited.  

ii) Actual and potential productivity 

Requier et al., (1970) have evolved a system of soil appraisal in 
terms of actual and potential productivity. It is a modified version of Storie 
Index. Nine factors viz. moisture, drainage, depth, texture, base saturation, 
soluble salts, organic matter, CEC and mineral reserves are rated on a scale 
0-100; and the percentages are cumulatively multiplied to obtain 
productivity index (P). In a similar manner the potentiality index (P′) is 
calculated after effecting the management measures. The ratio P′: P 
indicating the extent to which productivity can be improved is called the 
coefficient of improvement.  

It is considered that soils with rating index 65-100 are excellent, 35-
64 and 20-34 are average 8-19 are poor and below 8 are extremely poor.  

Maps showing productivity and potentiality index can also be 
prepared. 

It is evident that the land evaluation system of Requier et al., 
(op.cit.) does not explain the variability in the yield. 

Like Storie index, this system of land evaluation has the limitation 
in that one limiting factor reduces the index of productivity. Also, assigning 
values to factors like drainage is difficult. Perhaps, factors should be chosen 
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according to the limitations affecting the crop growth within a particular 
region to obtain a more realistic productivity rating.  

C) Land suitability classification 

Land suitability classification refers to the fitness of a given type of 
land for a defined use. 

Suitability classification is arrived at on the basis of: 

 soil survey information,  

 economic and social analysis, 

 kinds of land use 

 need for change. 

Separate classification are made with respect to each kind of land 
use that appears to be relevant for the area (Fao, 1976). The categories 
recognised in land suitability classification are order, classes, sub-classes 
and unit. There are two orders suitable (S) and non-suitable (N).  

The classes distinguished are S1- highly suitable, S2- moderately 
suitable, S3- marginally suitable, N1- presently not suitable but potentially 
suitable and N2- not suitable.  

The sub-classes reflect kinds of limitations as in land capability 
sub-classes.  

The suitability units in a sub-class differ in management 
requirements. Depending upon the purpose, scale and intensity of study 
either all or limited number of categories may be adopted.  

Three methods of suitability evaluation are in vogue. viz.  

i) Simple limitation method 

ii) Limitation method with the criteria, number and intensity 
of limitations and 

iii) Parametric method. 

Soil suitability models Fao (op.cit) and Sys (1985) for specific crop 
are dependent upon the suitability criteria of soil site characters under the 
existing management conditions. Since the suitability of a soil to the crop is 
determined on the limiting characteristic(s), the suitability of a soil with 
respect to a crop might be underestimated.  

An ideal method to decide adoption of a cropping pattern (land use) 
on a particular soil unit is to have prior knowledge of the yield performance 
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or yields. Yields are the integrated end products of interactive processes of 
all factors and inputs and are, therefore, the best indices of productivity 
potentials.  

It is hardly possible to obtain such information for all soil units in 
all the area in view of the cost nor it is necessary. 

Soil survey and classification aid in transfer of technology and are 
therefore the basis for evolving rational land use and management methods. 

Analysis of crop yields obtained by farmers over the years in 
relation to management levels on known soils (soil series) in surveyed area 
or field experimental data should help in deciding cropping pattern and 
transfer of technology to similar areas.  

Land use planning 
Land use planning is a positive systematic way of addressing the 

problems of scarcity of land and of competing influences on land use. Its 
focus is the evaluation of land and the options for land use. The purpose is 
to select and to put into practice those land uses that will best meet the 
needs of the present and at the same time protect for the future.  

Land use planning incorporates the concept of the need for change. 
But this need must be accepted by the people involved to it. In addition, the 
political will and the ability to put the plan into effect must be present. 

Land use planning could be at watershed, farm/village, district and 
state level as per the need, objective and available information of an area.  

Land use planning is the process of evaluation of land and 
alternative patterns of land use and other physical, social and economic 
conditions for the purpose of selecting and adopting the kinds of land use 
and courses of action best calculated to achieve specified objectives.  

Land development process 
 Inventory of land resources: survey, mapping, data 

collection. 

 Land suitability evaluation: classifying land-matching 
suitability to requirements of land use indicates alternative 
use. 

 Land use planning: decision making to be done in 
cooperation with the land user. 

 Implementation: results and dynamic aspects of land use.  
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Steps in land use planning 
Step 1:  Decide what you want to achieve. Establish the present situation; 

find out the needs of the people; agree and specify the goals to be 
worked for: 

Step 2: Plan to plan. Organise the work needed: 

Step 3: Identify and structure the problems and opportunities of the 
planning area: 

Step 4: Devise alternative solutions. Identify or design alternative land 
use types that might achieve the goals: 

Step 5: evaluate land suitability. For each promising land use type, 
establish its land requirements and match these with what the 
land has to offer to establish physical suitability.  

Step 6: Appraise alternatives. For each physically suitable combination 
of land use and land, assess its environmental, economic and 
social impact: 

Step 7: Choose the best achievable land use:  

Step 8: Draw up a land use plan, allocating land use to land and making 
provision for appropriate management: 

Step 9: Put the plan into action. Action by decision-maker sectoral 
agencies and land users: 

Step 10: Learn from the plan. Monitor progress towards the goals: revise 
the plan in the light of experience and to accommodate new 
goals.  

Conditions of land use planning 
The methods for making inventories of land and human resources 

and for evaluating the suitability of land for specific uses, are rather well 
known.  

Physical conditions: like climate, topography, soils, vegetation, 
pests and diseases etc. vary on the macro-scale and with subtler differences 
on the micro-scale. Social conditions which affect land use include such 
factors as whether the land is owned by government or privately, the 
population density, the income distribution, land tenure, credit availability, 
attitudes to development. Obviously, reliable inventory and evaluation of 
these conditions are essential if planned changes are to be relevant and 
successful. However, it is by no means clear that the methods developed for 
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land use planning in one set of circumstances will be valid if applied in 
another environment.  

Sectoral planning is another feature which may be important. Land 
use planning is best carried out by a multidisciplinary team, to make 
possible a holistic approach to use of the land. Such a team may include 
specialists in agriculture, irrigation, forestry, pastoral production, soil 
conservation. Each of these sectors will continue to make their own 
inventories (forest inventories, erosion, hazards etc.) and evaluations, and 
will make sectoral plans for developments in their own speciality.  

Techniques of land use planning 
Land use planning requires the application of the basic principles of 

management. The components of management can be summed up as 
follows.  

1. Have clear objectives. 

2. Define the problems and opportunities and alternatives for 
action. 

3. Use a systematic way to reach decisions. 

4. Good communications: instructing, influencing and 
training; a two way participatory process. 

5. Organize resources necessary to carry out the plan: physical 
resources and the institutional structures. 

6. Implementation: by the land users with guidance by the 
planners. 

7. Monitoring and evaluation of the results.  

4.2.2 Applicability of the existing system in mining areas of India 
The NBSS-LUP system assesses the land’s capability and 

suitability for supporting different uses as well as different crops from all 
scientific view points, yet there is a ground of doubt whether, in formulating 
LUMP for EMPs for mining areas of India (MAs) this system is followed or 
not. Further the limitation of its use for MAs arises mainly from the fact 
detailed next. It does not have any special consideration for MAs, specially 
to consider the serious damages to land quality caused by mining. In this 
reference it is worthy to mention that with respect to land quality the MAs 
are very special in certain points as these suffer from 

 loss of topsoil, biolife in soil and greenery. 
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 damage to topography and water resources 

 change in number and quality of life (QoL) of the users of 
land, and  

 some alteration of local climate. 

If these lands are subjected to normal land capability classification 
of ICAR, may be, rarely any land will qualify as suitable for growing 
greenery. While it is known that mining damages greenery, and 
regeneration of the green cover is very much required to maintain the 
ecologic balance. On the other land, the fact is that, in the system being 
followed by NBSS-LUP, there is limited provision for assessing the lands 
suitability for any LULC other than growing greenery. 

NBSS-LUP follows a system which analyses land capability 
(ICAR), and suitability (Sys. et.al. 1991) based  mainly upon land 
characteristics, or land resources, i.e., climate, vegetation, hydrological 
conditions, land-form characteristics, soil characteristics, availability and 
ability of farmers, fund, etc. Based upon several such features they also 
find-out the limitations (if any) or land requirements for a successful 
operation. The total process finally aims to decide the use of land and also 
attempts to find out crop suitability (if the land is suitable for cropping). 

b) While defining land the NBSS-LUP system excludes socio-
economic attributes of the environment (section 4.2.1).  

The NBSS-LUP process is justified from technical point of view, 
but experiences in MAs indicate that the process may face difficulty in 
implementation due to the facts listed below. 

 It may be practically impossible to put a land into a specific 
use unless it is agreed by the local people i.e., the users of the 
land after development, i.e. for whom the land-use planning is 
being done. 

 A land by its qualities and characteristics, may be suitable for 
a specific use but that specific use may be “misfit” 
(aesthetically) in the regional context. 

 A land through detailed analysis as above may appear to be 
suitable for a specific use but the region (i.e. its surroundings) 
may not actually require that use, technically or considering 
the aspirations of the users of land. 

 The requirement of the region (considering its land-use setup 
and quality of life of the people around) may even change 
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over years. Further the aspirations of the users of land and the 
quality (characteristics) of any land changes through time. 
Thus no LU should be considered as final LU. In any LUPg 
system there should be an inbuilt provision for examining this 
fact, changing the land-use plan, and re-allocating the LUP. 

 There may be certain land-use like mining which takes a long 
period (say 50 years or even more). For such cases there 
should be some provision for intermediate use of the land. 

 Hence arises the importance of certain LUPg considerations. 

4.3 Land use planning considerations for mining areas of India  
Land-use planning should basically be done to achieve planning 

for best use of land. It is required mainly for those lands which some-how 
get the previous land-use completely lost, e.g., mining. However, to make 
such planning properly effective it is very much required to have certain 
considerations as: 

a. why planning 

b. who should plan 

c. on which basis planning should be done 

The basic concept being expressed is that if planners of a mining 
company plan just on their own decisions, may be based on financial 
considerations or any to put the land after mining to certain use, that very 
use may not suit the exact situation, e.g., requirement of the society around 
or the quality of land, soil etc. On the other hand the fact is, whatever is 
done for any purpose, any where, it should ultimately be for betterment of 
the society around. Hence the planning for future use of land done with the 
above considerations only can be an effective land-use planning. These 
required considerations are being detailed below. 

4.3.1 Why planning 
 If a land is put to a use which is not required by the society 

around, it will not be able to support any use required by that 
society and will act like a wasteland to this society.  

 If a land is put to a use which is beyond the lands capability 
(now a days the more applicable term is land suitability, of. 
Sys et al. 1991) it will never be able to support that and will 
stand as a wasteland. The country now can’t afford to grow 
any more wasteland.  
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 Hence is the requirement of land-use planning as per above 
concept.  

 Simple planning to make certain hectares of green land may 
not be an effective LUPg to manage the situation. Thus the 
more suitable term is land-use management plan i.e. LUMP 
(Ghosh 1992). 

4.3.2 Who should plan 
 Planners are decision makers, because planning is a part of 

decision making. Planners are generally the top level 
officials. In mining industry they are generally very 
knowledgeable mining engineers. The plans they can make 
definitely suit best the case specific mining conditions and 
procedures and so the geo-mining conditions also. So they 
are to form the main part in the planners’ group. It is 
expected that they can take care of economic viability of the 
plan. 

 Side by side, when planning is to be done to develop some 
other LU after completion of mining, the plenners group 
should be well equipped with the knowledge required to 
develop the planned LU, to assess whether the land is really 
capable or can be made capable to support the desired LU, 
how to develop it, and also to suggest suitable technology to 
make the land capable to support that LU if required and 
possible. Thus the planners’ group should  contain for 
example, soil scientist, geomorphologist/forestry men/ 
agriculturist/ horticulturist if the desired land-use is to 
develop greenery. Further, if the desired LU requires any 
construction the group should contain civil engineer, 
engineering geologist, geomorphologist, soil scientist, 
structural geologist, hydrogeologist and geophysicist/ 
seismologist to analyse the conditions and suggest. However 
these are quite logical realizations and it is expected that the 
ideas will be acceptable to provide technical feasibility to the 
plan. 

 It happens very often that a techno-economically suitable 
plan can not be executed due to objection of local people. To 
cover this gap the term which appears to be the most suitable 
is its “executability”. A plan becomes executable (above all 
its quality) only if it is accepted by the society around. To 
meet this purpose the planners must know the status of the 
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society around, its quality of life and its requirements. While 
mining engineers may be ready to spend a huge amount of 
money to develop forestry to develop a good environment in 
the mined-out area, the people around may be living in 
hutments and may be feeling their lives endangered by wild 
animals invited by the nicely developed forest. Should this 
society really like such environmental protection? It is quite 
justified that they may more like to get on that land some 
amenities developed for them, which may be some industry 
which will help them to earn their bread and to live in a 
better way; may be better habitation facilities with sanitary 
systems and others, or health care center or a primary school 
or even a market. If the society around is already having all 
these they may like to have a betterment, like better housing 
facility, a hospital, a high school or even a college and a 
better market. The nature of requirements will vary with the 
quality of the society around. If their requirements may be 
fitted in the land for which LUPg is to be done, 
implementation of the plan will be supported and may be 
even helped by them, specially if they are involved in 
planning and its execution. 

The other part of the society is formed by the political parties. No 
plan can be implemented under the objection of the political parties around. 
Probably the best way to get their support is to give them a showy attractive 
position in the planners group. Further, the person of political cader will be 
representative of the state authority. His main responsibility should be to 
see that the activities planned are within the legal framework.  

Thus the planners group should be multidisciplinary in nature including 
mining engineer, civil engineer, geologist, soil scientist, botanist/forestry 
men/agriculturist/horticulturist etc., some persons of political cader in the 
region and the representative(s) of the society around. 

4.3.3 On which basis planning should be done 
Answer to this point follows from the previous discussions. The 

common practice in India till now followed is “planning for desired land-
use” thus the “desire” forms the main basis of planning. To a question about 
who’s desire should form the main basis? The answer is, before mining the 
land was being owned by the people around, also after mining and 
reclamation is over, it should go back to the people around. So desires and 
requirements of the people and hence the society living around should be 
given the prime importance.  
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Next comes its techno-economic-feasibility. Executability/ 
implementation-possibility gets the last position in the priority list. The 
situation becomes more easy to tackle if executability factor is given the top 
priority by giving a weightage to the desire/requirement of the society 
around while selecting the “desired land-use”. Then should be assessed its 
technical feasibility, then its economic viability. The persons of political 
cader in most cases under such conditions will adjust their voice with the 
locals and the industry to grow (at least to get their support). 

 Thus the basis of planning should be: 
a. requirement (and desire) of the society around & legal 

frame work 
b. technical feasibility 
c. economic viability 

The “requirement” and “desire” of the society around may not 
tally with each other in all cases e.g., a society may be rural enough to like 
more a cottage industry to generate liquor than to have a primary school. 
They may not feel any need for a health centre, rather they may feel that 
primitive methods like “Ojha” or “Worshipped water” are sufficient for 
getting rid of physical problems. Under such conditions the NGOs are to be 
involved to make them realize the reality, and to tally their desire with their 
requirement. 

To meet the requirements of above considerations, certain basic 
principles listed below should be followed in any exercise for LUPg for 
mining areas. 

 The aspirations and requirements of the society around 
should be given prime importance. 

 The total exercise should aim towards improving the QoL 
of the society around. 

 Placement of newly planned LU should disturb the 
surrounding ecosystem a minimum. 

 The new land-use should improve the aesthetic beauty of 
the area. 

 Development of this planned land-use should be techno-
economically feasible. 

There are some more points as listed next which follow from the 
above priorities (specially the second one). 

 The set-up should be such that all utility areas will have good 
communication facility. 

 
 

 



 
Chapter 4 
 

 Certain specific LUs e.g. hospital, school etc. should have 
proper access but not much of interaction or disturbance. 

 There should be proper water supply and drainage system as 
required by the new LU. 

4.4 Priorities of land-use planning for mining areas of India 
To combat the above problems it is felt necessary to list the 

following priorities, to take care of which should be inbuilt in the LUPg 
system for MAs. 

 Aspirations and requirements of the local people should be 
given prime importance in deciding the use of a land (of 
course, within the limits of the quality and characteristics of 
the land and legal frameworks) so as to improve the QoL of 
the people around. 

 Placement of newly planned LU should disturb the 
surrounding ecosystem a minimum and improve the aesthetic 
beauty of the area. 

 LUPg should be a continuous process to be reviewed again 
and again considering all the controlling factors i.e. local 
peoples aspirations, land quality and regional requirements. 

 Thus LUPg should be not for any final use rather for 
sequential uses. 

 Water balancing and watershed management should form 
integral parts of LUPg because no plan can be successful 
without balanced availability of water. 

 The total exercise should be techno-economically feasible. 
 Whatever be the plan, hot-spots (Annexure – I) require 

immediate attention and absolute protection. 

4.5. The land-use planning procedure for mining areas of India 
Discussions have been conducted on priorities, objectives and 

basis of LUPg for MAs in Indian context. The suggested LUPg system for 
MAs is given in Fig. 4.2. Following is a list of actual steps to be followed 
and activities to be conducted (in given order) to achieve “land-use 
planning” in MAs in Indian condition. 

i. As soon as it is decided to have mining in an area, form a 
“group of planners” composed of multidisciplinary technical 
persons like mining engineers, geologists, civil engineers, 
ecologists, soil scientists etc., representatives of the society 
around and the state authorities 

 
 



 
Land use planning 

 

ii. Collect site details on geology including lithology and 
structure, hydrogeology, topography, drainage, LU and 
societal status of the people living in the project area and its 
surroundings (i.e. core-zone and buffer-zone). 

iii. Involve local people to know their aspirations on, and 
requirements from the land (at least 4/5 alternatives). Identify 
the problems and hence objectives based on the above. 

iv. Collect further data on climatological and physicochemical 
conditions of the land and hence prepare land-capability maps 
for different uses to which the land was suggested to be put at 
step iii above. 

v. Generate alternative suggestions on mining plan and exact 
sites to be effected by mining directly and indirectly and 
hence prepare consequence maps and consequence charts for 
each of the alternatives. 

vi. Review the alternatives and their consequences and hence 
select at least two alternatives one with minimum and the 
other next to minimum odd consequences. 

vii. Assess the cost of implementing the two and select the lower 
cost one 

viii. Considering the alternative selected through stages, the data 
generated in stage ii & iv, and the views of the local people 
expressed in stage iii, decide the post-mining (and 
intermediate) use of the land.  

ix. Decide strategies to achieve the selected LU based upon the 
data generated in stages ii and iv. 

x. Implement each of the strategies (decided) in-time. 
xi. Distribute the product/benefit(s) of the newly generated LU to 

the society around. 
xii. Analyse the LU condition achieved and go on repeating 

stages ii to xii again and again as and when required to suit 
the new conditions. 

Thus LUPg is a continuous process. Hence it is expected to 
received best acceptance and support from the people around. It will be 
techno-economically feasible also.  

 This will result planning for using the people’s land (i.e. which was 
owned by the people in pre-mining days and which is expected to go back 
to the people in post-mining days) done for the people’s interest and 
conducted by (involvement of) the people.  
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Have a thorough LU and social survey in core zone buffer zone to assess  

a) impacts of mining on LU & economic resources of the society around 
b) requirements & desires of the society around 

Make a priority list of 4/5 LU, with the help of village chiefs/NGO’s which may compensate 
the damages and fulfill the requirements/desires identified above 

The technical personnels will assess through a detailed data collection and analysis the 
technical feasibility of implementing the LU in the list prepared and hence select the more 
feasible ones. 

Select the most economically viable LU from the above 

Develop the selected LU using the practical hand (labour) of locals (on payment) as far as 
possible & technical knowhow from the planners’ group 

Benefit/product(s) of the developed LU should go to locals 

No LU is final as the QoL  and the quality of land goes on changing. The best suitable LU of 
today may not appear so in future. Thus the planners (whoever available) may meet after 
5/10 or more years, may repeat the procedure to have the best suitable LU 

Form the group of planners to develop the LUMP which should include mining engineers, 
economists, technical personnels representatives of the society around & state authorities 

NB : 1. Findings of each and every step should be recorded in the form of reports in 
language(s) understandable to all. 

 2. At the end of each step at least one general body meeting should be held to 
read the newly developed reports for knowledge of everyone and their 
comments are to be considered with due weightage. 

Fig. 4.2 : Land-use planning system for mining areas of India 
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4.5.1 When and for which time to plan 
The very word plan means to chalk out the future activity, same is 

the time to develop a LUMP for a mining project. It is specially because, 
unless it is done prior to the  total activity, the activity may stand out to be 
more expensive. The matter may be illustrated by the simple examples. 

 If the LUPg exercise decides to form a big lake over an 
abandoned quarry to form a surface water resource for the 
community around, and before planning the quarry be 
backfilled by internal dumping, the implementation of LUMP 
will be too expensive uselessly. 

 If the pre-mining LU is damaged before in-depth societal 
survey (i.e., knowing and forming a record about, which 
family was living on what earning, from which land, and 
how), huge number of families, much more than the actual, 
may claim that they were living on the same piece of land, 
working as a labour (on agricultural field) or a fisherman (on 
a water body) etc. Naturally to meet their demands will be too 
expensive. 

Thus the total activity to select the most suitable LU (as in Fig. 4.2) 
should be completed before any of the premining LU is disturbed. 

Next comes the consideration about for which time to plan. So-long 
the matter has been discussed as “what should be the use of the land after 
mining is over”. Obviously the main consideration is about the post-mining 
land-use. But considering the fact that land is a very rare and worthy natural 
resource; and a big mining project may have a very long life, it is to be 
realized that if plans are made to develop only the post-mining LU, the total 
area under a big mining project will not have any use throughout its whole 
life. While the fact is, the actual mining activity at any time will run on only 
a part of it, and the remaining parts acquired, vacated and lying without any 
use will be highly prone to erosion, causing soil loss and many other 
environmental problems. The concept being extended here is, “to plan for 
some intermediate land-use for these parts”. To consider in micro-scale, for 
some of these it will be pre-mining land-use, while for the others, it will be 
post-mining LU. 

Thus while developing the total LUMP the planners should make 
integrated planning for ‘ultimate LU’ and ‘intermediate LU’. 

Mining has started in India in 18th century or still earlier. Some parts 
have already completed a century of mining history on official record. 
These areas have already been mined a lot without any LUPg or LUMP. 
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Many areas in these fields are in serious danger and huge amount of land 
has lost its usability due to subsidence, scarcity of water etc (Ghosh, 1988). 
Question arises how the presently suggested LUPg system/concept can be 
applied under such conditions. Of course, the situation under such 
conditions is to be managed in a round about way. The problems and the 
exact quality of the degraded land may however vary from field to field as 
well as in different parts of the same field. There are even close 
combinations of opencast and underground mining. There is a rare scope to 
study premining land-use and no scope for required in-depth study of social 
conditions, in many areas. 

It is being suggested that for such areas, whatever the existing 
conditions are, those should be studied thoroughly and LUPg should be 
done for future on the basis of the existing conditions only.  

A flowchart showing the logical sequence of activities to be 
followed to achieve LUMP in already quarried areas (which are now 
covered by huge barren over burden dumps and abandoned quarries) is 
given in Fig.4.3 (c.f. Ghosh 2000a). It has been proposed that it may stand 
as a conceptual model for LUMP for other mining areas having alike 
problems. Those with other problems like subsidence, water scarcity will 
have to think otherwise, however following the concept to protect the 
interest of the society around. 

Land reclamation plan should follow from implementation of 
LUMP. 

4.5.2 Applicability of the suggested LUPg system in MAs of India 
The suggested LUPg system considers the aspirations of the local 

people/society around with the top priority. Because of this it may appear to 
be an impossible/impracticable/unimplementable proposition to some 
executing authorities. While in the present volume it is being urgued that 
this is the fact which will make LUMPs generated through such system 
more implementable, justifiability of such consideration has been discussed 
enough, support to it can be obtained from the past experiences. Mention 
may be made of India’s experience obtained during limestone mining in 
Doon Valley, iron-ore mining at Kudremukh, at Gandhamardan and many 
other mining areas. All these help the planners to realise only one fact that 
no activity, whatever good it may be, cannot be conducted without enjoying 
support from the people around.  

The presently suggested planning system makes use of this 
experience. The idea is that, the “representatives of the society around” will 
work as spokes-men of the society. Involvement of these people in the 
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“planners’ group”, by calling them at each and every general body meeting 
hold after each step and by considering their aspirations with top priority 
will help “gaining their confidence” and the plan developed like this will be 
really a plan developed (partially) “by them” and to take care their 
aspirations and hence “for protecting their interest” and thus very minimum 
resistance will be faced in implementation of such LUMP. 

Already it has been gathered through personal communications that 
in some MAs the society is being involved, in some way or other, in 
planning which is producing a better ease of implementation of the plans. 
Mention may be made of the following facts:  

 The Pakhar Bauxite mine of Hindalco is involving the local 
people and land owners in deciding reclamation plan (Kumar, 
2002). 

 The Dalmiya Cement industry is meeting the villagers around 
once in every two months to get comments from them 
(Kartikeyan, 2002). 

 The Grassim Cement Industries Ltd. is having continuous 
interaction with the society around in collecting their ideas on 
aspirations and problems (Rao, K. K. 2002).  

 Vasavadata Cement Company is having regular meeting with 
the local people to have communications (Dixit, 2002). 

 Wadi Cement Works (Limestone mine) are looking after the 
problems of some of the local villages (Mehta, 2002). 

 Sagar Cements (Limestone mine) are working with hand in 
hand with local people (Ramana, 2002). 
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Annexure – I 
 

Definition of Hot-Spots 
From the standpoint of environmental management in mining areas and 

thereby devising their EMPs the definition of the Hot-Spots could be as given 
below. 
The Hot-Spots can be divided into two categories as given below. 
1. Hot-Spots needing absolute protection, e.g., 

 Reserve Forests 
 Games Sanctuaries 
 Areas of Rich bio-diversity 
 Tribal Habitats 
 Areas of Religious and Cultural Interest 
 Areas of Archaeological and Historical Importance  
 Ecologically Fragile Areas 

2. Hot-Spots needing immediate mitigative actions, e.g., 
i. In Land Environment the following conditions should be considered as 

Hot-Spots 
 Mine Fires (all of them) 
 Subsided Areas 
 Land Degraded due to Mining and other Activities  
 Overburden Dumps, (Unreclaimed) 
 Open Excavations, (Unreclaimed) 
 Areas having very high Population Density and very Limited Land 

Availability 
 Areas having Excessive Resource Utilization, etc. 

Land/areas having above features of size more than 200 m X 200 m, should be 
considered Hot-Sponts. 

ii.   In water regime the Hot-Spots are defined as below : 
 If the overall availability of water is less than 225 litre (50 gallon) 

per head per day. 
 Water having the following pollutants in quantities above the 

permissible limits 
 Total suspended solids, Hardness, BOD, COD, Acidity, DO, Oil 

and Grease, and Coliform Bacteria. 
iii.   In Atmosphere 

 Areas having NOx, SO2, CO, SPM and hydrocarbons in excess of 
the permissible limits should be considered as Hot-Spots. 
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