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Abstract: Rivers have always been the people’s sources of livelihood throughout the world in one way or the other. Quarrying in the upper catchment
areas of the rivers is one of the oldest primary economic activities that man has been practicing on the banks and beds of many rivers since long times.
Like the other parts of the world, the livelihoods of the rural people of Assam living in the upper catchment areas of the river valleys, especially of those
located adjacent to the rivers are to a large extent related to quarrying (extraction of sand, gravel, pebbles, riprap, construction aggregates, etc.).
However, with the passage of time, quarrying has turned out to be one of the prominent sources of livelihood for that section of people. Noteworthy that,
they started practicing quarry activities at a larger scale as soon as they started generating income out of it, due to which river bank erosion and several
other problems have popped up meanwhile. This paper is, thus, an attempt to study the status and impacts of quarrying on the lives and livelihoods of
the people of 2 No. Parbatipur village in Lakhimpur district, Assam located along the banks of the river Dikrong. The study has been carried out mostly
using primary data and information collected through household survey using a well-structured questionnaire cum schedule and oral interviews among
the villagers.
Keywords: Quarry activities, foothill region, livelihoods, and river bank erosion.
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1. INTRODUCTION
The people of the Brahmaputra valley in Assam deals with
the natural environment in a number of ways in order to
sustain their livelihoods (Nayak and Panda, 2016). Their
process of livelihoods includes using of water of the river
Brahmaputra, to practice agriculture in the fertile soils of its
valley, fishing and rearing animal on its fertile tracts, etc.
(Deka and Bhagabati, 2010). Thus, the valley people have
been practicing and are accustomed to the primary
activities ever since they settled in the valley. Interestingly,
the significance of the primary activities on the life and
livelihood of the people in the Brahmaputra valley has not
faded away although we are about to step into the third
decade of the 21st century (Deka and Bhagabati, 2010).
Amid the primary activities, agriculture, animal rearing,
lumbering, quarrying, etc. have occupied the most
important place in influencing their life and livelihoods. The
Brahmaputra Valley is largely subjugated by agricultural
activities, which forms the epitome of the people’s economy
(Deka, 2013). Similarly, quarrying has proved to be one of
the most influencing primary activities in the valley,
especially of those living in the upper catchment areas of
the rivers. Such activities along the banks of the tributaries
at the upper catchment areas of the river Brahmaputra is
quite old and plays a very momentous role in the lives of
the people. The north bank tributaries of the river
Brahmaputra transport more sediments compared to the
south bank tributaries as the rivers originate from the
Shivalik range of the mighty Himalayas, which are of recent
origin, i.e. in the tertiary period (Bora, 2001). This significant
characteristic of the north bank tributaries provides the
locals ample scope for carrying out quarry activities in these
rivers. Quarrying in the Brahmaputra valley generally
involves the extraction of sand and gravel from the
riverbanks and their beds. It has been a source of
employment since decades and thus, a few sections of the
people in the concerned areas have been benefitting from
this activity. The extraction of sand and gravel from the
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riverbanks and their beds was hardly a problem unless it
was practiced at a larger scale mainly for gaining profits.
Such extraction has been increasing and is hardly
stoppable because the concerned residents find this
occupation as their only source of livelihood (Asante et. al.,
2004). It is noteworthy that despite having several direct
and indirect contributions to socio-economic development,
quarrying has also far-reaching negative impacts on the
ecological and socio-economic scenario of the respective
area, especially when it is carried out chaotically without
sustainable management practices (Lad and Samant,
2014). Thus, with higher demand for construction
aggregates (sand, gravel, crushed stone, recycled
concrete, etc.), excessive quarrying is practiced which
impose irreparable damages to the living environment
(Maya et. al., 2012). At the present-day situation, the
riverine
environment
has
been
suffering
from
overexploitation of its resources thereby, creating unstable
river banks and frequent changes in river courses, and is,
therefore, in a critical state. Consequently, the major
problems like the loss of agricultural and grazing lands, loss
of fish population in the rivers, flooding in the valley, dust
pollution, road damages, etc. have emerged. This activity
went on to become a serious problem when various
machines, tools, and vehicles were introduced in the
extraction, transportation, and distribution of the quarry
materials. The present paper, therefore, attempts to study
the influence of quarry activities on the people of 2 No.
Parbatipur village located on the left bank of the river
Dikrong and the ecological and the socio-economic
consequences thereof.

2. Background of the Study Area
The present study has been carried out in 2 No. Parbatipur
village located under the jurisdiction of Bihpuria Revenue
Circle of Lakhimpur district (Fig 1). The village is located on
the northern part of the river Brahmaputra along the foothills
of the Arunachal Himalaya and is confined within 27° 06' 5''
N to 27°06' 48'' N latitudes and 93° 49' 25'' E to 93° 50' 21''
E longitudes. The village is surrounded by Harmutty Tea
Estate in the north and north-east, 1 No. Parbatipur village
in both east and south-east, Banderdewa in the south,
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Papum Pare district of Arunachal Pradesh in the entire
west. The river Dikrong flows through the middle of the
village creating suitable conditions for quarrying. It is one of

ISSN 2277-8616

the important north bank feeder tributaries of the river
Brahmaputra which originates from the Arunachal
Himalaya.

Fig 1: Location of 2 No. Parbatipur village
The village has a total area of 1.13 sq. kilometers (113.84
hectares) consisting 2289 population as per 2011 census.
Out of the total population, 998 people are directly or
indirectly engaged in quarrying. The village is mainly
inhabited by the people of various communities and ethnic
groups like Assamese, Mishing, Adivasi, and a few Bodos
and Muslims.

3. Methodology and Database
The study has been carried out on the basis of field
observations
and
surveys
through
well-designed
questionnaire cum schedule, relevant secondary data
collected from various secondary sources, consultation of
maps and relevant books and journals. Stratified random
sampling method has been applied to get the relevant data
on various social and economic aspects of the people,
sources of livelihood; impacts of quarrying on people and
other allied issues by surveying 292 households out of 511.
Again, focus group discussions (FGDs) and oral interviews
were also conducted among the sub-contractors
(thikadars), labourers and drivers of dumpers and trucks
engaged in the quarry operations to get idea on the amount
of quarry materials extracted per day, their income, health
issues and their perception towards quarrying in the village
and its effects on their livelihood as well as the village’s
ecology. Some meaningful cartographic techniques were

included using Microsoft Excel, Google Earth Pro, ArcGIS
10.2.1 both for processing and representing the data so
obtained in the form of tables, maps, and diagrams.

4. Results and Discussions
Nature, Dimensions, and Changes in QuarryingQuarrying in
the river Dikrong has been practicing since decades which
serves as the chief source of income for the majority of the
people in the village. The extraction of quarry materials in
the river primarily depends on the demand for the type of
material. Initially, sand gravel is extracted from the river
banks as well as the river bed and then, depending on the
demand of the material type; other materials are separated
from it. However, the boulders are directly extracted,
especially from the river bed but sometimes they are
available on the river banks as well. It is noteworthy that
after extracting sand gravel from the river, they are
separated using sieves having nets of different sizes and,
based on their sizes (Table 1), they have been differently
named as soling, pea gravel, kharchal, chips (second coat,
first coat) and sand (mota bali also known as coarse sand,
chalni bali known as medium-sized sand and mihi bali also
known as fine sand) (Fig 2).
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Fig 2: Separated Quarry Materials
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Table1: Quarry materials and their sizes
Source: Field Survey, 2017-2018; *Sieves are not used as they can be separated easily
Name of the
Extracted
Quarry
Materials

Grain Size
(in mm)
(Based on
sieve size)

Materials
Extracted per
day (in
Trucks)

Nature of
Demand
**

Utility

100-200*

2-3

Very Low

Building embankments and canal walls

40-60*

90-100

Very High

15-20

70-80

High

5-10

50-55

Moderate

Constructing house floors
Construction of house roofs after
mixing with cement and fine or medium
sand, building posts of houses,
bridges, etc.
Lower coating in construction of pucca
roads

Second Coat

2-3

25-30

Low

First Coat
Mota Bali
(Coarse Sand)
Medium Sized
Sand
Mihi Bali
(Fine Sand)

1-2

25-30

Low

0.5-1

15-20

Very Low

0.2-0.5

25-30

Low

Plastering walls

< 0.2

70-80

High

Plastering walls

Name of the
Separated Quarry
Materials

Boulder

___
Soling

Pea Gravel

Sand

Sand
Gravel

Chips

Kharchal

Mixed with coal tar for constructing the
upper layer of pucca roads
Plastering house’s/buildings’ roofs
Mixed with cement and gravel for
construction purposes

(**Very High- > 80 Trucks per day, High- 60-80 Trucks per day, Moderate- 40-60 Trucks per day, Low- 20-40 Trucks per day
and Very Low- <20 Trucks per day)
The rate and the process of quarry operations have been increasing in the village as it provides much profit to the
villagers. It should be noted that the number of trucks and dumpers are also increasing day-by-day with an increase in quarry
operations. Earlier, people use to excavate the river bed for extracting quarry materials and load them manually to the tractors
and trucks. People also had to unload the quarry materials from the vehicles at their respective destinations. However, at
present, fewer labourers are required as all the activities that were done manually are now done by the machines and vehicles.
After 2009, backhoe diggers are used to excavate and extract sand gravel from the river and backhoe loaders are used to load
them to the vehicles. Again, with the introduction in the use of dumpers for carrying quarry materials, the need of people for
unloading the materials at their respective destination also vanished as they unload the materials themselves. Thus, the
engagement of the number of trucks and dumpers in this activity has increased as more materials can be extracted in a day at
present. However, it should be mentioned here that, though the incorporation of machines and vehicles have decreased the
need and importance of the labourers in the quarry process, yet the machines also have some drawbacks. The backhoe after
digging the river bed extracts the sand gravel and loads it mainly to the dumpers. In such a case, after extracting sand gravel
from the river, if the demand of the people is either for pea gravel or sand or soling, then the backhoes cannot separate them
from the sand gravel. In such a situation, these materials will have to be separated manually from sand gravel owing to its nature
of demand.

Fig 3: Number of vehicles distributing quarry materials per day
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Owing to its good quality, quarry materials are of great
demand not only in the neighboring villages but also in the
nearby urban centers. The quarry materials from the site
are mainly distributed to the centers like Banderdewa,
Harmoti, Laluk, Narayanpur, Pahumara, North Lakhimpur,
Gohpur, etc. The frequency of trucks and dumpers
distributing quarry materials to Gohpur is less because of
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long distance and high cost of carrying charge and
sometimes, no material is distributed to this centre due to
relatively less demand. However, the frequency of
distribution is more in Banderdewa, Laluk, and Narayanpur
because of high demand (Fig. 3).

Table 2: Relationship between distance from the quarry site and carrying charges
From

2 No.
Parbatipur

Price/Carrying charge (in Rs.)

To

Distance

Harmoti
Laluk
Narayanpur
Pahumara
North
Lakhimpur
Gohpur

6.9
14.8
17.1
33

Per Dumper
4200
8400
10200
19800

Per Truck
2800
5600
6800
13200

37.3
45.9

22200
27000

14800
18000

Source: Field survey, 2017-18
It is important to note that, the carrying charge of the quarry
materials depends entirely on the distance from the quarry
site and is thus directly proportional to one another. Again,
the carrying charge also varies with the carrying vehicles,
say dumpers and trucks (Table 2). Therefore, the local
people make maximum use of it as they get it at much
cheaper rates than the other centres. Quarrying and
Livelihood Quarrying has been the most important source of
livelihood for the people of 2 No. Parbatipur village, since
the 1960s. The first quarry activity in the village was
undertaken in 1963 by the villagers themselves for their
use. The villagers at the primary stage mainly extracted
sand gravel for piling up the foundation of their houses and
also for the construction of roads called non-metallic
(kutcha). Therefore this activity no longer remained in the

State
Government

hands of the local people as in 1965 it was undertaken by
the Government of Assam. Thereafter, the government
invited bids for quarrying in the river through the tendering
process. The rich people of the village apply for the tender
and the one who gets the approval runs the whole activity
under his supervision engaging sub-contractors and
labourers (Fig 4). The main contractor is locally called
Mahaldar. Each Mahaldar has 50-60 sub-contractors and
again, each sub-contractor has 20-25 labourers under
him/her supervision. Thus, almost 1300 people are directly
engaged in quarry activities and many others are engaged
indirectly. Out of 1088 population, about 968 people of the
village are directly engaged in quarry activities while 120
people are engaged in other occupations.

Main Contractors

SubContractors

Labourers

(Mahaldar)

(50-60)

(20-25)

Fig 4: People engaged in the quarrying process
The contractor (mahaldar), sub-contractors, labourers and
the owners and drivers of trucks, dumpers and backhoe
diggers and loaders are directly engaged in quarrying.
These people thus, earn their livelihood directly from quarry
activities. While a section of the people like the owners of
shops, restaurants, and garages are indirectly engaged in
quarrying. People generate their maximum income during
on-site quarry practices, i.e., from the last week of

September to the first week of April. On the other hand,
during the months from May to August, the income of the
owners of shops, restaurants, and garages are quite less as
quarry sites remain underwater and thus, remain devoid of
vehicles and their operators and labourers.
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Fig 5: Stages of workers’ engagement in the quarry process.

It should be mentioned here that the whole process of
quarrying involves a large number of people in the village
and thus they are generating their livelihoods from it
through various ways and means (Fig 5). The income of the
labourers, as well as the sub-contractors, depends to a
large extent on the nature of demand of the type of quarry
material. Their income changes with the changes in the
nature of quarry materials (Table 4). It is interesting to note
that, two labourers need a whole day (about 8 hours) to fill
a truck with quarry materials. Each labourer is paid Rs. 350450, Rs. 200, Rs. 100-150 and Rs. 200 for filling a truck
with pea gravel, sand, soling and sand gravel respectively

while the income of the sub-contractor per truck will be Rs.
1200, Rs. 600, Rs. 1200and Rs. 700 respectively for the
same. However, the Mahaldar earns Rs. 1000 per truck and
Rs. 1200 in case of sand gravel carried by dumpers. It is
noteworthy that two labourers need two days to fill a truck
with quarry chips and each labourer earns Rs. 400-600 per
truck while the sub-contractor earns Rs. 4000-6000 per
truck. The Mahaldar only gets income from the sand gravel
and sand because chip products are separated from sand
gravel at an off quarry site, therefore, he does not generate
any income from chip products.

Table 4: Income generated from quarrying activities
Name of the
quarry material

Income of labourer
per truck (in Rs.)

Income of a subcontractor per truck
(in Rs.)

Income of
Mahaldar
(in Rs.)

Pea gravel
Sand
Soling
Sand gravel
Chips

Rs. 350-450
Rs. 200
Rs. 100-150
Rs. 200
Rs. 400-600

Rs. 1200
Rs. 600
Rs. 1200
Rs. 700
Rs. 4000-6000

Rs. 1000 (per
truck)
Rs. 1200 (per
dumper)
______

Source: Field survey, 2017
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Noteworthy that, as quarrying is practiced in the upper catchment of the river Dikrong, so people cannot carry out the quarry
activities with the onset of pre-monsoon season. In the upper catchment area, the intensity of rainfall is more due to dense forest
cover (Kermavnar and Vilhar, 2017; Ellison et al., 2017) which results in an increase in the water level of the river.
Consequently, people had to stop quarry operations in the river and opt for some other seasonal occupations (Table 5). Thus,
the quarry labourers during the months from May to August engage themselves as cultivators, tea estate labourers, factory
workers, daily wage labourers, drivers, salesman, tailors, and other businesses. Even the sub-contractors also work in factories,
off-site quarries (extracting coarse sand, gravel, chips, etc. from pre-deposited sand gravel) and also engage themselves in
farming.
Table 5: Nature and types of occupations and persons involved
Nature of
occupation

Main
occupation

Alternative occupation

Types of
occupations
Quarrying

Number of persons
involved
968

Tea estate labourers

30

Daily wage labourers

25

Services
(Govt. and Private)
Business

30

Farming

55

Tea estate labourers

155

Factory workers

300

Daily wage labourers

215

Business

60

Off-site
quarrying

30

35

Months/periods they
engage in
September-April
(7 months)
Whole year
(12 months)
Whole year
(12 months)
Whole year
(12 months)
Whole year
(12 months)
April-December
(8 months)
October-February
(4 months)
March-Mid-September
(5-6 months)
May-August
(2-3 months)
May-August
(3-4 months)
November-March
(4 months)

Source: Field survey, 2017-18
Impacts of Quarrying on PeopleQuarrying in the village has
been providing employment opportunities to almost 1000
people either directly or indirectly. Thus, quarrying has been
the major source of livelihood of the majority of the people.
The major benefit of this activity is that even the illiterate
people of the village are also getting employed and earning
their daily income. Noteworthy that, the local people can
access the good quality materials available nearby at low
costs without spending much on transportation costs. On
the other hand, as quarry materials need to be exported to
other parts of the district, therefore, the village has been
benefitted with a well network of transport and
communication including infrastructure.On the contrary, the
labourers working in the quarry sites have to suffer from
Environmental and Riverine Impacts of Quarrying Although
sand and gravel mining in the river valley and its bed has
given many benefits to the local people, yet its long term
negative impacts on the riverine environment of the village
cannot be denied. With increasing profit and demand for
construction works, the increasing intensity of quarrying has
created much loss to the aquatic environment. Excessive
removal of sand gravel may significantly distort the natural
equilibrium of a river. ‘. By removing sediment from the
active channel bed, instream mines interrupt the continuity
of sediment transport through the river system, disrupting
the sediment mass balance in the river downstream and
inducing channel adjustments extending considerable
distances beyond the extracted site itself’(MNR and DID,
2009; Chang et al., 2012). ‘The environmental devaluation
that is an aftermath of man’s activities such as sand/gravel
mining on land include disturbance of the landscape, ugly

diseases like fever, cold, cough, pneumonia, skin and other
respiratory diseases very often as they carry out their
activities the whole day long in the river water. Again, the
villagers, especially those settled along the road through
which the dumpers and trucks move also suffer from such
diseases. It is important to mention that the excessive
quarry activities accelerate river bank erosion due to which
people had to lose their homes and hearths including
agricultural fields. Thus, many grazing lands and
agricultural fields have been eroded by the river over time.
On the other hand, the people are not much inclined
towards getting educated rather they concentrate more on
generating income by engaging their children in quarry
activities. Therefore, it is obvious that the literacy rate in the
village is low.
or distorted topography, agriculturally unproductive terrain,
creation of pools of water for breeding pests, deforestation
and general degrading of the ecosystem with air, land and
water pollution’ (Lawal, 2011). One of the major impacts of
quarrying on the riverine landscape is soil erosion which is
mainly caused due to excessive sand and gravel mining
from the river banks and its bed. Noteworthy that, excessive
quarrying on the river banks and bed weakens the soil
structure which accelerates the mechanism of bank and
bed erosion. On the other hand, due to unwise and
unplanned quarrying, the level of the riverbank is ultimately
eroded down to the level of the river bed creating
depressions in the base of the river. When the river water
rises during the peak monsoon season, the water flows
through such depressions resulting in changes in its original
course and occurrence of frequent floods in the village that
is why the river Dikrong has eroded both its right and left
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banks on which quarrying was excessively practiced. As a
consequence, the natural flow of Dikrong has been
restricted and the river was compelled to shift its bank (Fig
7).

Fig 7: Changes in flow direction of Dikrong.
Due to such erratic nature of bank line shifting, agricultural
fields as well as homes and hearths of many people were
eroded by the process and is still continuing (Fig 8). It is
interesting to note that, a few sections of the people whose
earlier occupation was confined only to farming were now
compelled to engage themselves in quarrying as they have
lost their agricultural lands. It is worth mentioning that, more
than 20 families have shifted their homes to the left bank of
the river from the right one.
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Fig 8: Bank line shifting (1984&2017)

After 2009, with the introduction of backhoe diggers,
backhoe loaders and dumpers in the quarry process, the
fish population in the river has decreased drastically. The
backhoes are driven across the river both for digging and
loading the extracted materials. Even the dumpers and the
trucks are driven to the river where sand and gravel are
loaded to these vehicles for unloading them to their
destination of demand. These vehicles have caused noise
pollution while digging, loading and moving across the river
which has disturbed the aquatic ecosystem in the river.
Thus, the fish population in the river has decreased largely.
Another impact of sand and gravel mining on the river is the
loss of charlands (sandbars) which were earlier, used by
the villagers as the grazing lands for cattle. However, at
present, few portions of the chars have been eroded by the
river mainly due to quarrying on the edges of those chars.
Due to excessive demand of quarry materials, the materials
extracted from the banks and beds are deposited on the
chars and therefore, separating the pea gravel, sand and
soling from sand gravel is done. Thus, these extracted
materials are deposited on the grazing lands which occupy
major areas of the chars resulting in a decrease of the areal
extent of the grazing lands. On the other hand, labourers
from distant villages set up temporary tents on the chars
and thus occupy the grazing lands. In the process, the
grazing lands have gradually vanished over time resulting in
a decrease in the number of domesticated animals. Again
with the movement of the vehicles for extracting, loading
and transporting the quarry materials the problem of dust
pollution has emerged in the village causing many diseases
like fever, cold, cough, skin diseases, pneumonia, etc.
Added to it is another problem which is the damages
caused to the roads by the movement of backhoe diggers,
backhoe loaders, dumpers, and trucks, etc Apart from the
changes in the river system, sand and gravel mining also
caused an immense impact on agriculture, groundwater as
well as the downstream water quality. Mining along the

floodplain is done with an open-pit mine or a quarry (Devi
and Rongmei, 2015). These floodplain-mining activities
have severely affected the river system, including changes
to its ecological, geomorphological, and hydrological region
(Mossa and Autin, 1997). Future Prospects and Challenges
AheadThe
present
environmental
and
ecological
imbalances leading to various problems in the village can
be mitigated only when proper planning measures are
undertaken. Quarrying should be practiced with proper
management and planning in the village so that the river
Dikrong flows naturally passing its way without causing
harm and loss to the people, their practices and the riverine
environment. The concerned authorities should not allow
the backhoe diggers, loaders, trucks, and dumpers to drive
on the river for digging, loading and other allied purposes
because such movement of machines and vehicles in the
river causes a threat to the fish and other aquatic
population thereby creating imbalances in the aquatic
ecosystem. Excessive quarrying on both the river banks
has made the bank topography ugly or distorted and, in
some places, the materials from the banks have been
extracted in such a way that it has reached the level of the
river bed. Such excessive quarrying on the river banks
should immediately be stopped as it weakens the soil
structure and makes the soil more prone to erosion. Thus,
putting an end to such bank erosion will also prevent the
village from frequent flooding. On the other hand, quarrying
on the edges of the chars should not be done as it
accelerates the process of erosion in the charlands. Again,
the deposition of the quarry materials on the charlands and
the temporary settlements of labourers should not be set up
in the charlands as they are ultimately destroying the
grazing lands of the cattle thereby disturbing the ecological
settings of the chars. Many diseases that people suffer from
dust pollution, caused due to the movement of vehicles
within the village can be cured to some extent by providing
water to the roads using water tanks, twice or thrice a day.
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Proper programmes and policies need to be implemented
for the sustainable functioning of the riverine and village
ecosystem. For this, strict implementation of laws should be
made for the same. The major challenge in implementing
such laws and policies is that neither the mahaldar nor
thikadars and labourers are interested in sustainable quarry
practices because it is the only and the most profitable
source of income for them. Again, owing to higher demands
for quarry materials, the thikadars are compelled to extract
more materials from the river. Therefore, unless some strict
policies are implemented in the purview of this activity, it will
continue to cause damage and loss to a few sections of
people, village ecology and the river itself.
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5. CONCLUSION
The foregoing study presents a vivid picture of quarrying
and livelihoods in 2 No. Parbatipur village and its effect on
the riverine environment. The village is located in the
foothills of the Arunachal Himalaya and the river Dikrong
flowing through the middle of it has created congenial
conditions for quarry activities. It was found that quarrying
has been the source of income for the majority of the
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