have come from Gujarat, the same nursery of Chhattris from which the Ahban, the Pan war, the
Gahlot, the Gaur, the Bais, and many other Oudh clans, are believed to have emigrated.
The district under British rule had an area of 1,769 sq mi (4,580 km2). In 1856 it came, with the rest of
Oudh, under British rule. During the Sepoy war of 1857-1858 the whole of the Barabanki talukdars joined
the mutineers, but offered no serious resistance after the capture of Lucknow.
It stretches out in a level plain interspersed with numerous jhils or marshes. In the upper part of
the district the soil is sandy, while in the lower part it is clayey and produces finer crops. The district is
well fed by rivers Ghaghra (forming the northern boundary), Gomti (flowing through the middle of the
district) and Kalyani and their tributaries, for the major part of the year. Some rivers dry out in the
summer, and get flooded during the rainy season. The changing course of the river Ghagra changes the
land area in the district, year to year.

Tahsil

Pargana

No. of
Villages

Area (in acres)

Nawabaganj

Nawabganj

77

50,484

Partabganj

54

35,834

Satrikh

43

29,358

Siddhaur

224

90,377

Dariyabad

241

136,931

Surajpur

107

61,645

Rudauli

196

110,553

Mawai

51

45,469

Barsorhi

44

21,958

Daryabad-Rudauli
(later named to Ram Sanehi
Ghat)

11

Ramnagar

Total

Ramnagar

168

71,756

Fatehpur

251

98,532

Muhammadpur

83

39,568

Bado Sarai

56

30,541

1,595

323,011

The principal crops are rice, wheat, pulse and other food grains and sugarcane. Trade in agricultural
produce is active. Both the bordering rivers are navigable; and the district is traversed by two lines of the
Northern Railway and North-Eastern
Eastern Railway, with branches having total length of 131 km. It has good
road connectivity also including National Highways NH 28,, State Highways and various link roads.
road
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According to the 2011 census Barabanki district has a population of 2,673,581, roughly equal to the
nation of Mauritania or the US state of Iowa. This gives it a ranking of 107th in India (out of a total
of 640). The district has a population density of 740 inhabitants per square kilometre (1,900/sq mi)
. Its population growth rate over the decade 2001-2011 was 26.40%.Barabanki has a sex ratio of
887 females for every 1000 males, and a literacy rate of 47.39%.
As per 'Provisional Population Totals Paper 1 of 2011 Uttar Pradesh Series 10' report of Census of India
2011, Barabanki district stood at 28 position out of 71 districts of UP by having 1.63% population of
state, in 2001 census it was at 32 position with 1.61% population; Barabanki District rose to 25 position
with sex ratio of 908 in 2011 from that of 30 with sex ratio of 887 in 2001; density wise the district
maintained its position at 46 although density in 2011 increased to 739 from that of 623 in 2001; the
district was at 56 position in state with overall literacy rate of 63.76%. Indian census, 2011 in its
'Provisional Population Totals' report for Uttar Pradesh gives following stat for the district:

Total
Popul
ation

Male
s

Fema Percen
les
tage
Decad
al
Growt
h
20012011

3,257,
983

1,707, 1,550, 21.86
951
932

Se
x
Ra
tio

Density (p
ersons per
km2.)

Child
Populati
on (0–6
years)

Child Male
Sex Liter
Ratio acy
(0–6
years
)

90
8

740

504,272

930

Fem Tota
ale
l
Liter Liter
acy
acy

63.76 72.49 54.10

Annual Health Survey 2010-11gave following stats for the district:

Crud Crud Natur Infant
e
e
al
Mortali
Birth Deat Growt ty Rate
Rate
h
h Rate
Rate

Total

26.0

7.6

18.4

71

Neonatal
Mortali
ty Rate

Post
Neonatal
Mortali
ty Rate

Under
Five
Mortali
ty Rate

Sex
Rati
o at
Birt
h
♀/♂

Sex
Ratio
(0- 4
Year
s)
♀/♂

Sex
Rati
o
(All
Age
s)
♀/♂

55

16

95

930

922

893
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Urba
n

26.4

7.7

18.7

72

57

15

97

936

933

896

Rura

21.1

6.1

15.0

-

-

-

-

838

780

8

The district's economy is primarily based on agriculture. Agriculture, bio-gas
gas plants, animal husbandry,
small-scale
scale industries provide direct and indirect employment to the people of district.
In Barabanki net irrigated area is 84.2 per cent as compared to U.P. 79.0 per cent. The intensity of
irrigation in Barabanki
banki is 176.9 per cent when it is 140.0 per cent in U.P. In district Barabanki irrigation
facility is above the state average. In Barabanki most of irrigation is done by private Tubewells and
canals, which are 69.0 and 29.9 per cent respectively, whereas in U.P. it is 87.9 and 20.9 per cent
respectively. In Barabanki irrigation by state Tubewells and other sources like pond/river, etc. are
comparatively less than the state average.
In district Barabanki subsistence agriculture is practiced. Farmers rotate up to five crops round the
year.The dominant crops are cereals mainly paddy and wheat covering 34.4 and 31.3 per cent respectively
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lands of gross cropped area, whereas in U.P., it is 23.1 and 40.6 per cent respectively. Overall in
Barabanki, cereal crops occupy 68.4 per cent area when in U.P., it occupies 73.2 per cent area. In
Barabanki overall pulses occupy 10.1 per cent, when in U.P., it is 11.6 per cent. Total foodgrains area in
Barabanki is 78.5 per cent, when in U.P., it is 84.9 per cent. Area under sugarcane is quite less, i.e. 3.6 per
cent, whereas in U.P., it is 9.5 per cent. Barabanki is one of the big potato producing areas in U.P., potato
covers 2.8 per cent of sown area in district which is higher than U.P. average which is less than 2.0 per
cent. Wheat, rice and maize are chief food crops of the district.Opium, menthol oil, sugarcane, fruits
(mango, banana, Mushroom, etc.), vegetables (potato, tomato, etc.) floweres (Gladiolus, etc.), spices, etc.
are chief cash crops of district. District also exports Mangoes and vegetables. Barabanki has been major
hub of opium production since the days of British rule involving thousands of farmers, Barabanki district
opium officer is based at Afeem Kothi is the only one in the state dealing with opium
production.Barabanki district is leading the country in menthol farming. Barabanki’s menthol cultivation
is spread over 20,000 acres (81 km2).
Apart from crop farming, Livestock based farming system, Broiler farming, and Fish cultivation is also
prevalent in the district.Bee keeping is also practiced in the Dewa block of the district.
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1. OVERVIEW OF MINING ACTIVITY OF DISTRICT
The district is for the most part flat to monotony, there is an utter absence of mountains; the most
elevated point is about four hundred and thirty feet above the sea; and there are few points of view
from which any expanse of country can be surveyed. The verdure and beauty of the groves with
which it is studded in every direction redeem the prospect from bare ugliness, and when the spring
crops are green and the jhils yet full of water, the richness of the landscape is very striking. Here and
there patches of uncultivated waste are to be seen, but a high assessment and security of tenure are
rapidly converting them into waving fields of corn. Towards the north, especially along the old bank
of the Ghaghra, the ground is undulating and richly wooded, while to the south there is a gentle slope
down to the Gomti. The monotonous level is broken on the north by an abrupt fall, the ridge running
parallel to the Ghaghra at a distance of from one mile (1.6 km) to three miles (5 km), is said to
indicate what was formerly the right bank of the river. The district is intersected at various parts by
rugged ravines.
Comparative figures of Barabanki and U.P. for 2003-04 are shown in the following table reveals that
the forest cover is only 1.4 per cent in the district, when it is about 7.0 per cent in the state. However,
both district and state lack the forests than the required 33.0 per cent as per Forest/Environment
Policy of India. It is the main reason that the ground water 9 and fertile soil cover is under constant
threat besides overall damage to environment. Already productivity/yield is showing the diminishing
returns and due to extreme poverty among rural masses, people compelled to migrate to only
metropolitan cities as small neighbouring towns are also poor and have no potential to accommodate
them. There is ample scope of mango/guava orchards in Barabanki, which can be planted in open
space where cultivation is not possible, as it would also be effective like forests.

Climate : The climate of the district is characterized by a hot summer and pleasant cold winter. The
year may be divided into four seasons. The cold season from around the end of November to
February is followed by the summer, from March to around middle of June. The period of mid June
to September constitutes the south west monsoon season October and November form the post
monssoon season. On an average there has been a rainfall of 941 mms in 2011. In district normally
maximum and minimum temperature varies between 44.100 C to 50C respectively .The months of
May and June are hottest and December- January are the coldest months of the year.
Natural and Economic Resources Forestry : The forest assets like Banyan, Bhalk, Bamboo,
Shisham, Neem and Mango trees are found in the district. Cutting and felling of trees has taken place
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in the district and retrieved land is being used for agriculture purposes. The wood so obtained from
the trees is used for fuel purposes.
Minerals and Mining : Geologically, the district forms part of the vast Indo-Gangetic alluvial tract.
The origin of the Indo-Gangetic tract as a whole is now attributed to the sag in the earth crust formed
in the upper Eocene times between Gondwana land and the raising of Himalaya belt The economic
minerals found in the district are Kankar, reh and sand.
Kankar : The mineral is found in the usar tract as lenses of moderate to large dimensions associated
with clay and sand intercalation commonly it is nodular type and used as building material. Fair
quality lime is obtained from Kankar by burning it.
Reh : The saline efflorescence, called reh, generally occurs in usar and water logged lands and is of
commercial value as it, provides material for the manufacture of country glass and is also used by
washer men as a substitute for soap. It is used after purification, in the form of Soda ash in soaps and
for the treatment of hard water in the dye industry. Rich in sulphur contents, it is used for extraction
of sulphur.
Sand : It is obtained from the banks of the main rivers and is used extensively for building purposes.
Soil : The whole of low lying area below the old high banks of the Ganga is precarious as it is liable
to inundation which often destroy almost the entire Kharif crop. The soil, particularly of higher lands,
is of a very inferior quality, irrigation is always deficient, the crops are exposed to the ravages of wild
animals, while heavy rains impair the fertility of the Bhur soil. All along the old high bank of the
Ghaghra, the soil is light and sandy.
Land and Land use Pattern : The land level is plain and fertile land of total area available for
cultivation, most of the area is used as double cropped area.The land is cover by the forest area,
cultivable land agriculture barren land, current fallow, other fallow land ,usar and non cultibile
land,land used other than agriculture ,pasture land and vacant land etc.The land is used for orchard
tree,plantation and cane productions.The land holdings are generally small in size.Some land holding
in the district are categorized in medium and large stake holder.
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2. THE LIST OF MINING LEASES IN DISTRICT BARABANKI WITH
LOCATION, AREA AND PERIOD OF VALIDITY
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3. Details of Royalty or Revenue Received in Last Three Year
Minor/Major Minerals

4. Details of Production of Sand or Bajari in last three years
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6. PROCESS OF DEPOSITION OF SEDIMENTS IN THE RIVERS
SEDIMENTATION OF RIVERS IN DISTRICT BARABANKI

Process- Sediment is a naturally occurring material that is broken down by processes of
weathering and erosion, and is subsequently transported by the action of wind, water and/or by
the force of gravity acting on the particles. Sediments are most often transported by water.
Sediment is transported based on the strength of the flow that carries it and its own size, volume,
density, and shape. Stronger flows will increase the lift and drag on the particle, causing it to
rise, while larger or denser particles will be more likely to fall through the flow.
If the upwards velocity approximately equal to the settling velocity, sediment will be transported
downstream entirely as suspended load. If the upwards velocity is much less than the settling
velocity, but still high enough for the sediment to move, it will move along the bed as bed load
by rolling, sliding, and saltating (jumping up into the flow, being transported a short distance
then settling again). If the upwards velocity is higher than the settling velocity, the sediment will
be transported high in the flow as wash load.
As there are generally a range of different particle sizes in the flow, it is common for material of
different sizes to move through all areas of the flow for given stream conditions.
Sand mining is critical to infrastructure development around the globe. Sand is an essential
minor mineral used extensively across the country as a useful construction constituent and
variety of other uses in sports, agriculture, glass making (a form of sand with high silica content)
etc. The rivers are the most important source of Sand. It acts as source of transportation and
deposition of sand and Bajri etc.The various factors governing the occurrence and deposition of
sand is country rock i.e. geological disposition, climate, rainfall, water load physical parameters
of river and velocity of water current.Rivers have a lot of energy and because they have energy,
they do stuff. The obvious things rivers do with their energy is flow but, besides this, they also
transport load, erode load and erode the channel through which they flow. Erosion is the
breaking down of material by an agent. In the case of a river, the agent is water. The water can
erode the river’s channel and the river’s load. A river’s load is bits of eroded material, generally
rocks, which the river transports until it deposits its load. A river’s channel is eroded laterally
and vertically making the channel wider and deeper. The intensity of lateral and vertical erosion
is dictated by the stage in the river’s course, discussed in more detail here but essentially, in the
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upper stage of the river’s course (close to the source of the river) there is little horizontal erosion
and lots of vertical erosion. In the middle and lower stages vertical erosion is reduced and more
horizontal erosion takes place. There are several different ways that a river erodes its bed and
banks. The first is hydraulic action, where the force of the water removes rock particles from the
bed and banks. This type of erosion is strongest at rapids and waterfalls where the water has a
high velocity. The next type of erosion is corrosion. This is where the river’s load acts almost
like sandpaper, removing pieces of rock as the load rubs against the bed & banks. This sort of
erosion is strongest when the river is transporting large chunks of rock or after heavy rainfall
when the river’s flow is turbulent. Corrosion is a special type of erosion that only affects certain
types of rocks. Water, being ever so slightly acidic, will react with certain rocks and dissolve
them. Corrosion is highly effective if the rock type of the channel is chalk or limestone (anything
containing calcium carbonate) otherwise, it doesn’t have much of an effect. Cavitations is an
interesting method of erosion. Air bubbles trapped in the water get compressed into small spaces
like cracks in the river’s banks. These bubbles eventually implode creating a small shockwave
that weakens the rocks. The shockwaves are very weak but over time the rock will be weakened
to the point at which it falls apart. The final type of erosion is attrition. Attrition is a way of
eroding the river’s load, not the bed and banks. Attrition iswhere pieces of rock in the river’s
load knock together, breaking chunks of rock off of one another and gradually rounding and
shrinking the load. Transportation When a river erodes the eroded material becomes the river’s
load and the river will then transport this load through its course until it deposits the load. There
are a few different ways that a river will transport load depending on how much energy the river
has and how big the load is. The largest of particles such as boulders are transported by traction.
These particles are rolled along the bed of the river, eroding the bed and the particles in
theprocess, because the river doesn’t have enough energy to move these large particles in any
other way. Slightly smaller particles, such as pebbles and gravel, are transported by salvation.
This is where the load bounces along the bed of the river because the river has enough energy to
lift the particles off the bed but the particles are too heavy to travel by suspension. Fine particles
like clay and silt are transported in suspension; they are suspended in the water. Most of a river’s
load is transported by suspension. Solution is a special method of transportation. This is where
particles are dissolved into the water so only rocks that are soluble, such as limestone or chalk,
can be transported in solution.
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Capacity & Competence Rivers can only carry so many loads depending on their energy. The
maximum volume of load that a river can carry at a specific point in its course is called the
river’s capacity. The biggest sized particle that a river could carry at a specific point is called the
river’s competence. Deposition To transport load a river needs to have energy so when a river
loses energy it is forced to deposit its load. There’s several reasons why a river could lose
energy. If the river’s discharge is reduced then the river will lose energy because it isn’t flowing
as quickly anymore. This could happen because of a lack of precipitation or an increase in
evaporation. Increased human use (abstraction) of a river could also reduce its discharge forcing
it deposit its load. If the gradient of the river’s course flattens out, the river will deposit its load
because it will be travelling a lot slower. When a river meets the sea a river will deposit its load
because the gradient is generally reduced at sea level and the sea will absorb a lot of energy. As
rivers get nearer to their mouths they flow in increasingly wide, gentle sided valleys. The
channel increases in size to hold the extra water which the river has to receive from its
tributaries. As the river gets bigger it can carry larger amounts of material. This material will be
small in size, as larger rocks will have broken up on their way from the mountains. Much of the
material will be carried in suspension and will erode the river banks by abrasion. When rivers
flow over flatter land, they develop large bends called meanders. As a river goes around a bend
most of the water is pushed towards the outside causing increased erosion. The river is now
eroding sideways into its banks rather than downwards into its bed, a process called lateral
erosion. On the inside of the bend, in contrast, there is much less water. The river will therefore
be shallow and slow-flowing. It cannot carry as much material and so sand and shingle will be
deposited. This is called
a point bar or slip off slope Due to erosion on the outside of a bend and deposition on the inside,
the shape of a meander will change over a period of time. Notice how erosion narrows the neck
of the land within the meander. In time, and usually during a flood, the river will cut right
through the neck. The river will then take the new, shorter route. The fastest current, called the
thalweg, will now tend to be in the centre of the river, and so deposition is likely to occur in
gentler water next to the banks. Eventually deposition will block off the old meander to leave an
oxbow lake. The oxbow lake will slowly dry up , only refilling after heavy rain or during a flood.
Streams lose velocity and make deposits when their gradient decreases, when the volume of
water decreases, when there
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is an increase in cross section, when they encounter obstructions, or when they enter still water.
They deposit alluvial fans, alluvial cones, piedmont alluvial plains, channel fill, bars, flood plains
and deltas.
Running water is the most important agent of erosion on the continents and the stream valleys
are the most common landforms.
• Rivers flowing to the oceans drain about 68 % of the Earth's land surface. The remainder of the
land either is covered by ice or drains to closed basins.
• River gradually moulds the land by eroding away the material in some place and depositing it
in other place.
• A river system consists of a main channel (trunk stream) and all of the tributaries that flow into
it or joining the trunk stream.

• A RIVER SYSTEM CAN BE DIVIDED INTO THREE SUBSYSTEMS:
• Collecting system (branches) -- consisting of a network of tributaries in the headwater region,
collects and funnels water and sediment to the main stream
• Transporting system (trunk) -- the main trunk stream, which functions as a channelway
through which water and sediment move from the collecting area toward the ocean. (Erosion and
deposition also occur in a river's transporting system)
• Dispersing system (roots) -- consists of a network of distributaries at the mouth of a river
(delta), where sediment and water are dispersed into an ocean, a lake, or a dry basin
Parts of River
• Tributary : a stream flowing into or joining a larger stream
• Distributaries : numerous stream branches into which a river divides where it reaches its delta
• Upstream : moves toward headwater (up the regional slope of erosion)
Downstream : moves toward mouth of river (delta)
• Delta : a large, roughly triangular body of sediment deposited at the mouth of a river
• Meander : a broad, looping bend in a river
• Braided: river is divided into multiple channels by alluvial islands. Braided rivers tend to have
steeper gradients
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Minerals and Mining : Geologically, the district forms part of the vast Indo
Indo-Gangetic
Gangetic alluvial
tract. The origin of the IndoGangetic tract as a whole is now attributed to the sag in the earth
crust formed in the upper Eocene times between Gondwana land and the raising of Himalaya belt
The economic minerals found in the district are Kankar, reh and sand.
The Ghaghra and The Gomti the chief rivers of the district have played an important role in fashioning
the topology of the district which may be divided into two main parts - The Lowlands and the Upland.

Lowlands : These tracts comprising about 23.7 % of the total area of the district, lie along the
t Ganga in
the west and along the Sai in the extreme north and east. The lowland of the Ganga also known as
the tarai or khadar , lies between the main channel of the river, and its old high bank. It varies in width
from a km to about 10 km getting wide wherever the Ganga meets its tributaries eg. in the north-west
north
and
in pargana Pariyar. The narrowest section of the tract lies in th
thee pargana Unnao near the railway bridge
over the Ganga. The Lowland is liable to frequent floods and is thinly populated. A considerable area of
the tract is overgrown with grass and babul trees. The characteristic soil is stiff clay except where sand
has been deposited by fluvial action. The lowland produces usually a precarious Kharif harvest and good
Rabi crops in a succession of dry years but it is disappointing in a wet cycle. Along the immediate bank of
the river, there is a narrow strip of alluvial lland,
and, constantly subject to inundations. The Ganga lowlands
comprise 19% of the total area of the district. The lowland of Sai is similar though smaller in extent. It
contains mostly a stiff and moist soil liable to get waterlogged in wet years and produces
produc reh which
considerably reduces its fertility.

Upland : Extending from the old high bank of Ganga to the Sai valley, the upland comprises about 76%
of the area of the district. The course of the high bank, though irregular, is well defined. On top of the
th
high bank, there is a belt of high soil, with a width of 1.5 km to 7 km. In the upland, the surface is gently
undulating, the water table low, and the irrigation facilities scanty. Another belt of similar light soil is met
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with along the banks of the Sai. The soil occasionally rises to bhur and, in parganas Sikandarpur
&Faterpur Chaurasi, there are substantial sandy bluffs projecting into the Tarai. Further inland, the tract
is mainly of fertile stiff loam broken by large usar wastes and shallow rice depressions. At places, ridges
of sandy soil cause large depressions in which clay predominates. The deeper of these depressions form
permanent lakes & tanks. The depths and sizes of these lakes and tanks increases as one proceeds from
north to south. The streams running through the tract are comparatively unimportant, with the exception
of the Basha and Loni streams. The country on either side of of the former, which springs in
the bhur tract in the north west of pargana Jhalotar-Ajgain and runs, like a stream, through parganas
Gorinda-Parsandan, Purwa & Mauranwan and then leaves the district for Rae Bareli, is characterised by
frequent outcrops of bhur. It provides a cheap and easy means of irrigation and excellent crops of rice are,
in many places, grown in its bed.The Loni is shallow at its source, but during the rains, it flows in a wide
bed in which excellent crops of transplanted paddy are grown.

River system and water resources
Ghaghra
Ghaghara River is also known as Gogra, Ghagra, Karnali, Nepali Kauriala or Manchu. This river
starts from the Tibetan plateau which is close to the Mansarover Lake. This river crosses the
Himalayan ranges in Nepal and connects with Sarda River in Brahmaghat, India. They both create a
river that is Ghaghara River. It is a left tributary of River Ganges. This river’s length is 507
kilometers long that is approximately 315 miles and is the largest waterway in Nepal.
The actual meaning of the name Ghaghara River is ‘blessed water from the holy mountain’. Besides,
Karnali River means ‘Turquoise River’ and is a trans-boundary permanent river on the Tibetan
plateau. The total length of Ghaghara River up to its conjunction with the Ganges at Doriganj in Bihar
is 1,080 kilometers which is approx 670 miles. It is the biggest tributary of the Ganges by volume and
the second longest tributary of the Ganges by length after Yamuna.
Nepal Himalaya has 3,252 glacial masses and 2,323 lakes above 3,500 m above ocean level. These
ice sheets spread to an area of around 5,323 km square with a possible ice saves of 481 km3. Out of
this, Karnali River basin has 1,361 masses and 907 lakes with glacial masses blanket a territory of
1,740.22 km square and an expected ice save of 127.72 km cube.
In India, the authoritative regions in the Ghaghara catchment include various regions like Ambedkar
nagar, Peoria, Basti, Azamghar, Barabanki Bahraich, Ballia, Gonda, Faizabad and Gorakhpur
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Districts. Locales like Kheri, Jaunpur, Sant Kabir nagar, Sitapur from UP as well as Siwan area of
Bihar are additionally
lly along with Ghaghara River banks.
The important towns of India along the way through Ghaghara River banks are Ayodhya, Akabarpur,
Faizabad, Bahraich, Gorakhpur, Basti, Siddharthnagar, Barabanki, Deoria, Dohrighat, Gonda,
Khaililabad, Sitapur, Saint Kabi
Kabirr nagar and Tanda in Uttar Pradesh and Chapra, Siwan, Deoria, Saran
and Sonepur in Bihar.

Course
This waterway starts from a height of 3962 meters in the southern slants of the Himalayas in Tibet in
the icy masses of Mapchachungo. The river streams south through Nepal as Karnali River and
courses through a standout amongst the most abandoned and less discovered areas of Nepal. Seti
River is a 202 Km long stream encouraging this waterway and channels the western part of the
catchment and joins Karnali Rive
Riverr in Doti north of Dundras rise. An alternate feeder stream is the
Bheri waterway that is 264 Km long and empties in the eastern part of the Catchment and meets
Karnali River close Kuineghat in Surkhet.
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Thereafter, this river turns diagonally in the Siwalik Hills and after turning, it divides into two
branches which are: Geruva and Koralia. Geruva is on the left side and Koralia is on the right side
and is close to the downstream Chisapani. After that, this river rejoins the border of India located in
the south direction and creates the proper Ghaghara River. The Karnali basin lies in between
Dhaulagiri and Nanda Devi mountain ranges. This basin is situated in the western part of Nepal. In
the north, the tributary lies in the shadow of the Himalayas. The basin structured by the waterway has
a total catchment region of 127,950 sq km of which 45% falls in India. The number of inhabitants in
the Basin regions in Nepal expanded from 1.9 million in 1971 to 4.7 million in 2001 and just about
25% expansion over three decades. The normal populace thickness of the Basin territory has likewise
expanded to 87 km square in 2001 from 53 km square in 1981. There is a huge development of the
dynamic population in the Ghaghara Basin areas.
Tributaries
The Tributaries originating in Nepal are Rapti and Gandak. The most essential branch is Saryu River.
This river starts from the south-east direction and flows through the State of Uttar Pradesh and Bihar
to join the river Ganges in the town of Chapra and covers a distance of 1080 kilometers. This river
has more water as compared to the Ganges before it meets the latter. Some tributaries of the river
Ghaghara are•

Bheri

•

Sarju

•

Kuwana

•

Rapti

•

Gandak

•

Seti

•

Dahawar

•

Sarda

Distance from Delhi to Sitapur catchment area of Ghaghara River is 582 kilometers which is approx
362.00 miles. Jafrapur
Present Scenario
There are a few dams which were built by the government over the Ghaghara River. Numerous
National parks are built along the Ghaghara. The secured zone of the Karnali basin constitutes almost
14% of the total Basin territory. The Basin range includes 4 out of 9 National Parks, 1 out of 3 Wild
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Life Reserves, the main Hunting Reserve and two out of 6 Buffer Zones of Nepal. The Basin and its
impact territory alone constitute around 27% of the Protected Area, 63% of National Park, 25% of
Buffer Zone, 100% of Hunting Reserve and 31% of Wildlife Reserve. The Shey Phoksundo National
Park in Dopa was created in 1984 and is situated in the trans-Himalayan area of the north-western
Nepal. The overflowing woods chiefly made out of blue pine, poplar, spruce, fir, cypress as well as
birch provide the environment for the uncommon snow panther as well as the blue sheep along with
numerous types of winged animals such as the Impeyan bird, blood fowl, cheer bird, red and yellow
charged hack, rave, bush crow and snow partridge. It is recognized as a religious Buddhist site. The
Rara National Park and the Royal Bardia Wildlife Park are two more parks along the banks of this
river.
The principal river in the district is the Ghaghra, at a short distance from Bahramghat; in the Fatehpur
tahsil the rivers Chauka and Sarda meet, and their united stream is called the Ghaghra. Both those
component rivers take their rise in the Himalaya and at their confluence form a stream, which at
Bahramghat is in the rainy season from one and a half to two miles (3 km), and in the dry season half
mile in breadth. The Gogra divides the Bara Banki district from the districts of Bahraich and Gonda.
It flows in a south-easterly direction past Faizabad, and finally empties itself into the Ganges at
Arrah, above Dinapore. This river is navigable for flat-bottomed steamers as far as Bahramghat; but
the traffic is at present confined to country boats which ply in considerable numbers between
Bahramghat and Sarun district. It has been stated that the ancient course of the river is indicated at a
distance of from one to two miles (3 km) from the existing right bank by a ridge about 20 feet (6.1 m)
high. The low lands between the ancient and present channels generally have fine crops of rice, but
the water sometimes lies too long after the rains and rots them, and the spring crops cannot be sown.
The river is not utilized for purposes of irrigation.
The Ghaghraflows for forty-eight miles on the border of the district; the dry weather discharge is
19,000 cubic feet (540 m3). The principal ferries are at Kaithi, Kamiar, and Paska Ghat; there is a
boat-bridge during the cold season at Bahramghat.
Under the study area Ghaghara River covers around 128 km length and Barabanki,Faizabad
districts come under this area. The Ghaghara is notorious for their valley wideningthrough lateral
erosion, shifting of their course and flooding of this region. The valley width ofthe Ghaghara
River ranges between 16 km (near upper part of the Barabanki) to 1.5 km (nearupper part of the
Faizabad). The left bank of the Ghaghara River exhibits a number of palaeochannel.These
channels show the close affinity with the flowing direction of active channel ofGhaghara River.
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The river valley of Ghaghara exhibits a number of braid bar under the interfluves area. Samli
nadi, Bahoriya nala, Jyori nala, Marha nadi influence the hydrology of the area.

Gomti
Next in importance is the Gomti
Gomti,, which runs through the tahsil of Haidargarh and some portion of
the tehsil Ram Sanehi Ghat and separates the Bara Banki district from the districts of Lucknow,
Sultanpur and Faizabad. It run
runs like the Ghagra in a south-easterly
easterly direction, has a well-defined
well
bank and a stream which is fordable in the dry weather, and is about 40 yards broad. There is
considerable traffic on the Gumti by country boats.The Gomti flows for 105 miles (169 km)
through,
ugh, or on the border of the district, but its course is so circuitous that the direct distance from
the point of entrance to that of exit is only forty
forty-two
two miles; it is not therefore so useful for
navigation, and it lies too low for irrigation; its dry we
weather
ather discharge is 500 cubic feet
(14,000 L). Its water is actually at a lowest level than that of the Ghagra. At the junction of the
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Kalyani the former is only 301 feet (92 m) above the sea; at Rudauli, the watershed between it
and the Ghagra the altitude is 340 feet (100 m); and at Kaithi Ghat the Ghagra is 314 feet (96 m).

Kalyani
The Kalyani River rises in the Fatehpur tahsil, and after wandering through the district in a most
tortuous course, empties itself into the Gomti near the village of Dwarkapur. In the rains of 1872,
the river Kalyani presented a vast volume of water 269 feet (82 m) broad, 337 feet (103 m) deep,
rushing along with a velocity of 5.74 miles per hour and with a discharge of 51,540 cubic feet per
second (1,459 m3/s). In ordinary monsoons the highest discharge is about a quarter less than this.
The river is crossed by the railway with a girder bridge with (6) six openings, each of 60 feet
(18 m). Jamuriha and Reth,, both in the Nawabganj tehsil, are the only other streams in this district
worthy of notice. Their general characteristic
characteristicss are the same: steep and rugged banks broken by
innumerable ravines, mere drains in dry weather but becoming angry torrents during the rains;
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they flow into the Gomti. Haidergarh, Deviganj, Choury and Alapur are settlements worth
mentioning on the banks of the river Reth, while Jamuriha passes through Barabanki
city (Barabanki revenue village on one side and Nawabganj Tehsil hq on other).

Tanks, jheels and wetlands
There are numerous tanks and jheels, especially in the tehsils of Daryabad, Ram Sanehi Ghat, and
Nawabganj. Seven per cent, of the area is covered with water; many of the tanks are in course of
being deepened, the earth taken out of them being used to replenish cultivated land, and doubtless
much more would be done in this direction but for the difficulty of adjusting conflicting rights in
the tanks. Some of the jheels are navigable by small boats for purposes of sport or pleasure. The
finest jheel in this district, that named Bhagghar, is situated in the Ramnagar pargana; it does not
cover above two square miles. There is another in Dewa, covering about five square miles with
water and marsh. Parva, Nardahi, and Ganhari Jheel are the wetlands in the district.

The Gomti-Kalyani doab
This doab is a fertile area of about 146,526 ha lies in the district and is bounded by Kalyani river
on the North and the Gomti river and its tributary on the South. On the west, the area extends up
to the Sarda Sahayak feeder channel and on the east up to the confluence of the Gomti and
Kalyani rivers.
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7. General Profile of the District

S.No.

Particulars

1.

General Information

Statistics

Geographical area

4,402.00 km2

Geographical Position

27°19' and 26°30' north latitude, and
80°05' and 81°51’ east longitude;

Administrative Division/Number of Tehsil 6
No. of Panchayat/ Villages

15

Population (As Per Census 2011)

3,260,699

Population Density (As Per Census 2011) 740/km2 (1,900/sq mi)
2.

Geographology
Major physiographic Units

Younger alluvial plain
Older alluvial plain

Major Drainage

The Ghaghra, The Gomti river
& their tributaries

Temperature
3.

4.

4.8 to 44.9

Land Use (Km2)
Forest Area

6298

Major Soil Types

Clayey soil, Loamy soil &
Sandy soil

5.

6.

Number of Ground water monitoring Station of CGWB
Water Level

5.00 to 10.00 mbgl.

No. of major Bridges

1

No. Minor Bridges

NA

Hydrology
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7.

Major Water Bearing Formation

sand, silt, clay &
kankar.

Pre-Monsoon depth of water level During 2015

2.50 – 11.72

Post-Monsoon depth of water level During 2015

1.42 – 10.40mbgl

Mining Scenario
Total No. Mining Leases (Major Minerals)

Nil

Total Area of Mining Leases (Major Minerals)

Nil

Total Number of Quarry Lease (Minor Minerals)

12

Total area of Quarry Lease

423.81 Acre

Total Roylty or Revenue Received from Minor
Minerals in 2015-2016

530.07 lacs

Total No. Notified Sand Lease

12

Total Area of sand Lease

423.81 Acre
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8. Land Utilities Pattern in the district Barabanki
Comparative figures of Barabanki and U.P. for 2003-04 are shown in the following table reveals
that the forest cover is only 1.4 per cent in the district, when it is about 7.0 per cent in the state.
However, both district and state lack the forests than the required 33.0 per cent as per
Forest/Environment Policy of India. It is the main reason that the ground water and fertile soil
cover is under constant threat besides overall damage to environment. Already productivity/yield
is showing the diminishing returns and due to extreme poverty among rural masses, people
compelled to migrate to only metropolitan cities as small neighbouring towns are also poor and
have no potential to accommodate them. There is sample scope of mango/guava orchards in
Barabanki, which can be planted in open space where cultivation is not possible, as it would also
be effective like forests.

In Barabanki the proportion of culturable wasteland is 2.0, current fallow 11.0 andother fallow 4.4
per cent are comparatively higher than the state proportions, which can befully utilised. Land put to
non-agricultural uses is 13.1 per cent which is higher ascompared to U.P., as most of the adjoining
part especially Nawabganj Tehsil is about tomerge with Lucknow Metropolitan City. Urbanization is
unavoidable as it is the engine ofgrowth and development, but we can direct urbanisation towards
barren and uncultivable orat least to unirrigated lands.In Barabanki net area sown is 64.5 per cent
which is less than U.P., i.e., 69.2 percent, but in Barabanki intensity of agriculture is much higher,
i.e., 179.0 per cent than theU.P. 151.8 per cent due to better irrigation facilities. In Barabanki district
there are 1018962land holdings, of various sizes, in which less than 2 hectares land holdings are 97.1
per centas compared to cultivated area, which is 69.5 per cent. There are 2.3 per cent land holdingsof
the size of 2-4 hectares under which 19.7 per cent cultivated land is devoted. Land
holdings of 4 hectares and above are 0.63 per cent which are occupying 10.8 per cent cultivated
land.The land level is plain and fertile land. The total area available for cultivation, most of the

area is used as double cropped area.The land is cover by the forest area, cultivable land
agriculture barren land, current fallow, other fallow land ,usar and non cultibile land,land used
other than agriculture ,pasture land and vacant land etc.The land is used for orchard
tree,plantation and cane productions.The land holdings are generally small in size.Some land
holding in the district are categorised in medium and large stake holder.
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Soil
The soils of the district are alluvial and are neutral to moderately alkaline to sodic. The
pH of the soil ranges from 7.3 to 10.3. The nitrogen content is low to medium,
phosphorous if very low-to-low
low while potash is medium. Most of the soils are deficient in
zinc and sulphur content due to intensive cropping and follow up of continuous Paddy
wheat/Mustard/Potato/Lentil-Mentha
Mentha crop rotation. The soil type is predominantly loam,
clay loam,
oam, sandy loam and sandy with low to medium fertility status.
Agriculture
Wheat and rice are the major crops in Rabi and Kharif respectively. In Rabi about 42% area is
covered under wheat crop and in Kharif paddy is grown in 47% of the area of Kharif. In zaid Urd
was the major crop but due to problem of blue bulls Comprehensive District Agriculture Plan
Barabanki - -46
46 now people are growing MENTHA. Mentha is a cash crop and farmers of this
district are very much desirous to cover most of the area of Zaid. Other major crops of the distt.
are gram/Pea sugarcane, potato, maize, Pig
Pigeon,
eon, Pea (Arhar) which cover 1, 4, 4, 2 and less than
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1% area respectively. The person the productivity of major crop are given table No. 3.5 Fertilizer
Consumption – Fertilizer Consumption of the distt as present is 144 Kg / hact. which is high than
state average per hact. consumption NPK ratio is 8.9 : 3 : 1 (data 2004-05)

The district's economy is primarily based on agriculture.[41] Agriculture, bio-gas plants,
animal husbandry, small-scale industries provide direct and indirect employment to the
people of district.
In Barabanki net irrigated area is 84.2 per cent as compared to U.P. 79.0 per cent. The
intensity of irrigation in Barabanki is 176.9 per cent when it is 140.0 per cent in U.P. In
district Barabanki irrigation facility is above the state average. In Barabanki most of
irrigation is done by private Tubewells and canals, which are 69.0 and 29.9 per cent
respectively, whereas in U.P. it is 87.9 and 20.9 per cent respectively. In Barabanki
irrigation by state Tubewells and other sources like pond/river, etc. are comparatively less
than the state average.
In district Barabanki subsistence agriculture is practiced. Farmers rotate up to five crops
round the year.[44] The dominant crops are cereals mainly paddy and wheat covering 34.4
and 31.3 per cent respectively lands of gross cropped area, whereas in U.P., it is 23.1 and
40.6 per cent respectively. Overall in Barabanki, cereal crops occupy 68.4 per cent area
when in U.P., it occupies 73.2 per cent area. In Barabanki overall pulses occupy 10.1 per
cent, when in U.P., it is 11.6 per cent. Total foodgrains area in Barabanki is 78.5 per cent,
when in U.P., it is 84.9 per cent. Area under sugarcane is quite less, i.e. 3.6 per cent,
whereas in U.P., it is 9.5 per cent. Barabanki is one of the big potato producing areas in
U.P.,[45] potato covers 2.8 per cent of sown area in district which is higher than U.P.
average which is less than 2.0 per cent. Wheat, rice and maize are chief food crops of the
district.[46][47] Opium, menthol oil, sugarcane, fruits (mango, banana, Mushroom, etc.),
vegetables (potato, tomato, etc.) floweres (Gladiolus, etc.), spices, etc. are chief cash
crops of district.District also exports Mangoes and vegetables.[54] Barabanki has been
major hub of opium production since the days of British rule involving thousands of
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farmers, Barabanki district opium officer is based at Afeem Kothi is the only one in the
state dealing with opium production.
Barabanki district is leading the country in menthol farming. Barabanki’s menthol
cultivation is spread over 20,000 acres (81 km2).
Apart from crop farming, Livestock based farming system,Broiler farming, and Fish
cultivation is also prevalent in the district. Bee keeping is also practiced in the Dewa
block of the district.
District has Regional Agriculture Seed Testing & Demonstration Station of
Department of Agriculture of government of India.
In 2004 Indian Council of Agricultural Research's National Academy of Agricultural
Research Management has established a Krishi Vigyan Kendra under Narendra Dev
University of Agriculture and Technology in the district.[60] Institute for Integrated
Society Development has established one Rural Technology Development and
Dissemination

Centre

in

the

year

2002

at

Nindura

Block

of

Barabanki

District.[42] National Fertilizers Limited has established a Soil Testing Lab in the
district.[61] Information and Communication Technologies has a centre in the district.[62]

Cottage industry
•

Handicrafts industry

•

Handloom industry
Weaving products are apparels Scarfs, Shawls and Stoles, which have a good
export market.These products are broadly categorized into two segments:
•

Rayon fiber

•

Cotton yarn

Barabanki has emerged as an handkerchief production hub from where unfinished
product is taken and supplied back after they are finished.[67] Scarves from
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Barabanki were displayed at the national handloom expo - 2013 held
at Kozhikode from 16 February to 7 March 2013, national handloom expo is an
exhibition to showcase diverse range of handloom products from different regions
in the country.[68]
•

Embroidery,

Zardozi-

In

2013

the Geographical

Indication

Registry

(GIR) accorded

the Geographical Indication (GI) registration to the Lucknow Zardozi – the worldrenowned textile embroidery from Lucknow. The Zardozi products manufactured
in

areas

in Lucknow and

six

surrounding

districts

of

Barabanki, Unnao, Sitapur, Rae Bareli, Hardoi and Amethi became a brand and
can carry a registered logo to confirm their authenticity.[69]
•

Kshetriya Shree Gandhi Ashram, Lucknow road, Barabanki

Industry
There are 6 industrial areas in the District Barabanki,[70]
1. UPSIDC Agro Park, Kursi Road, Barabanki
2. Industrial Area, Dewa Road, Barabanki
3. Industrial Area, Rasool Panah, Fatehpur, Barabanki
4. Mini Industrial Area, Ismailpur, Dewa, Barabanki
5. Mini Industrial Area Amarsanda, Barabanki
6. Mini Industrial Area Sohilpur, Harkh, Barabanki
Barabanki has following industries and factories:
•

India PolyFibres Limited

The Company is engaged in manufacturing of polyester staple fibre, polyester, and
tow with technology from Du Pont, USA.
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•

U.P. State Spinning Mill, Barabanki

•

U.P. State Sugar Corp. Ltd., Barabanki

•

DSM Sugar, Rauzagaon, Barabanki, U.P.

•

Hally Industries pvt. Ltd., Barabanki

Company has achieved ISO 9001,9002,9004, ISO9001:2000 QMS Certification
and KVQA Certificate from Netherland for manufacture and supply of all types of
medium and high quality superior Welding Electrodes for supply in the Indian
Railways. It further owns a Wire-drawing unit and a Rice Mill.
•

J.R. Agro Industries Limited

4.4 km Dewa road, Somaiya Nagar, Barananki
Having solvent extraction plant & vegetable oil refinery (Saheli Brand).
•

J.R. Organics Ltd. (formally Somaiya Organics Ltd.)

•

Bharat Rubber Industries

Company has achieved ISO 9001:2000 QMS Certification from SWISO for
manufacture and supply of Rubber to Metal Bonded and Extrusion Rubber
Production and Ribber Moulded Items. The consultancy services were provided
by TQ Vision, New Delhi.
•

Shree Shyam Industries, Tehsil Fatehpur

Horticulture In Barabanki distt. about 50721 hact area is under Horticulture potato, cucurbits,
Chili and mango are the major crops of the distt. potato covers about 13938 hact. Curbits 12375
hact. Chili 5775 hact. and mango 12115 hact. The production productivity and coverage and
different crops is given table No. 3.5. At present Mentha crop is also grown by the farmer in
Zaid. The Banana cultivation is catching up the coverage of the area and most of the farmers are
growing tissue culture plant material for better productivity.
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Animal Husbandry The total population live stock in distt in 1074715 only 10 animal per 100
population are existing at present which is very small number. Per family the number of female
animal is about 0.52 which is less than one. It shows that there is great need of milks animal to
increase the economic status of small and marginal farmers. The number of crossbreed cows are
very less which indicates that there is great need of breed development programme through A.I
9. Physiography of the District Barabanki

PHYSIOGRAPHY
The area is almost flat. General slope of the area is towards south east. The district being a part
of the plains, conforms to the same geological sequence as the plain itself. The soil structure of
the district is composed of alluvial soil, the soil brought in by the rivers. The upper belt is called
'Uparhar' and the soil texture is yellowish clay. The basin land of the rivers is mostly sandy soil,
and the land adjacent to the rivers is sandy loam. The only mineral of any note found in the
district is sand, which is available in sufficient quantity on river banks, and is used in
construction works.
The district Barabanki can be topographically divided in to three main regions, first Tarai region,
and the area in North East towards river Ghaghra, second Gomti par region the wide area from
South West to South East of district and third is called Har region which is situated at some
height to the Gomti par region. The whole tract is gently undulating land with gentle slope from
the North West to South West. The soil structure of the district is composed of alluvial soil, the
soil brought by the rivers. The upper belt soil texture is yellowish clay. The basin land of rivers is
mostly sandy soil and adjacent to the river is sandy loan. The only minerals of budgetary
requirement found in the district is sand which is available is sufficient quantity on river banks
and is used in construction works. Moreover the Barabanki district is also noted for its deposits
of brick earth.
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10. Climate of District Barabanki
Climate in Barabanki district is characterized by a cold winter, a hot summer and general dryness
except during southwest monsoon, when humidity is high. Winter season usually commences
from mid of November and continues till February whereas summer starts from April and
extends up to middle of June. Monsoon season prevail from Mid June to Mid September. The
average annual rainfall is 911.00 mm in the year 2015. Climate is sub humid and is characterized
by hot summer and pleasant monsoon and cold season. About 90% of rainfall takes place from
June to September.

Rainfall
Although normal rainfall in the state is 947.4 mm per year, but it varies from770 mm in Agra
Division (South Western Semi Dry Plains) to 1400 mm in Tarai area.The rainy season is
observed mainly in the months of June, July, August andSeptember which receives maximum
rainfall. The winter rains fall takes place inDecember and January. A detail of rainfall is shown
below:Temperature
Temperature varies in the state from 1.5 to 48°C (Western Plain toBundelkhand). During May
and June temperature rises to 40°C throughout the statewhere as in the month of December and
January it is decline below 6°C in the entirestate.
Relative Humidity
Humidity, in the state, ranges from 30% to 88% (Eastern Plain toBundelkhand). In the month of
July August, humidity level goes upto 80% where itlowers down to 30% or below, in the month
of December and January.
S. No.
1.
2.
3.
4.
5.
Source: CRIS (IMD)

Year
2010
2011
2012
2013
2014

Rainfall (mm)
629.9
778.6
818.7
771.1
386.1
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11. Geology and Mineral Wealth

Geologically the district forms part of the vast Indo-Gangetic alluvial tract, of which the
origin is attributed to a sag in the earth's crust, formed, in the upper eocene times,
between the northwardly drifting Gondwanaland and the rising Himalayan belt, and
gradually filled in by sediments so as to constitute a level plane with a very gentle
seaward slope. The alluvium formation of the district, comprising sand, silt & clay with
occassional gravel, is of the the early quaternary to sub-recent age. The older alluvium
called bhangar, forms slightly elevated terraces usually above the flood levels. It is rather
dark in colour generally rich in concretions and nodules of impure calcium carbonate,
locally known as kankar. The newer alluvium, called khandar, forming the lowlands
between the Ganga and Bhangar, is light coloured, poor in calcarious contain and
composed of lenticular beds of sand, gravel and clays. The economic minerals found in
the district are kankar, reh and sand.
Availability of Minerals
The only minerals of budgetary requirement found in the district is sand which is
available is sufficient quantity on river banks and is used in construction works.
Moreover the Barabanki district is also noted for its deposits of brick earth.
PRODUCTION OF MINERAL 2013-14
S.NO.

NAME OF MINERAL

PRODUCTION in tones 2013-2014(In Lac)

MAJOR MINERAL
1.

Sand-Local Clay

MINOR MINERAL
Nil

Nil
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(a)Details of river or stream and other sand source of the district
Rivers have a lot of energy and because they have energy, they do stuff. The obvious things
rivers do with their energy is flow but, besides this, they also transport load, erode load and erode
the channel through which they flow.
Erosion
Erosion is the breaking down of material by an agent. In the case of a river, the agent is water.
The water can erode the river’s channel and the river’s load. A river’s load is bits of eroded
material, generally rocks, which the river transports until it deposits its load. A river’s channel is
eroded laterally and vertically making the channel wider and deeper. The intensity of lateral and
vertical erosion is dictated by the stage in the river’s course, discussed in more detail here but
essentially, in the upper stage of the river’s course (close to the source of the river) there is little
horizontal erosion and lots of vertical erosion. In the middle and lower stages vertical erosion is
reduced and more horizontal erosion takes place. There are several different ways that a river
erodes its bed and banks. The first is hydraulic action, where the force of the water removes rock
particles from the bed and banks. This type of erosion is strongest at rapids and waterfalls where
the water has a high velocity. The next type of erosion is corrasion. This is where the river’s load
acts almost like sandpaper, removing pieces of rock as the load rubs against the bed & banks.
This sort of erosion is strongest when the river is transporting large chunks of rock or after heavy
rainfall when the river’s flow is turbulent. Corrosion is a special type of erosion that only affects
certain types of rocks. Water, being ever so slightly acidic, will react with certain rocks and
dissolve them. Corrosion is highly effective if the rock type of the channel is chalk or limestone
(anything containing calcium carbonate) otherwise, it doesn’t have much of an effect. Cavitation
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is an interesting method of erosion. Air bubbles trapped in the water get compressed into small
spaces like cracks in the river’s banks. These bubbles eventually implode creating a small
shockwave that weakens the rocks. The shockwaves are very weak but over time the rock will be
weakened to the point at which it falls apart. The final type of erosion is attrition. Attrition is a
way of eroding the river’s load, not the bed and banks. Attrition is where pieces of rock in the
river’s load knock together, breaking chunks of rock off of one another and gradually rounding
and shrinking the load.
Transportation
When a river erodes the eroded material becomes the river’s load and the river will then transport
this load through its course until it deposits the load. There are a few different ways that a river
will transport load depending on how much energy the river has and how big the load is. The
largest of particles such as boulders are transported by traction. These particles are rolled along
the bed of the river, eroding the bed and the particles in the process, because the river doesn’t
have enough energy to move these large particles in any other way. Slightly smaller particles,
such as pebbles and gravel, are transported by saltation. This is where the load bounces along the
bed of the river because the river has enough energy to lift the particles off the bed but the
particles are too heavy to travel by suspension. Fine particles like clay and silt are transported in
suspension; they are suspended in the water. Most of a river’s load is transported by suspension.
Solution is a special method of transportation. This is where particles are dissolved into the water
so only rocks that are soluble, such as limestone or chalk, can be transported in solution.
Capacity & Competence
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Rivers can only carry so much load depending on their energy. The maximum volume of load
that a river can carry at a specific point in its course is called the river’s capacity. The biggest
sized particle that a river could carry at a specific point is called the river’s competence.
Deposition
To transport load a river needs to have energy so when a river loses energy it is forced to deposit
its load. There’s several reasons why a river could lose energy. If the river’s discharge is reduced
then the river will lose energy because it isn’t flowing as quickly anymore. This could happen
because of a lack of precipitation or an increase in evaporation. Increased human use
(abstraction) of a river could also reduce its discharge forcing it deposit its load. If the gradient of
the river’s course flattens out, the river will deposit its load because it will be travelling a lot
slower. When a river meets the sea a river will deposit its load because the gradient is generally
reduced at sea level and the sea will absorb a lot of energy. As rivers get nearer to their mouths
they flow in increasingly wide, gentle sided valleys. The channel increases in size to hold the
extra water which the river has to receive from its tributaries. As the river gets bigger it can carry
larger amounts of material. This material will be small in size, as larger rocks will have broken
up on their way from the mountains. Much of the material will be carried in suspension and will
erode the river banks by abrasion. When rivers flow over flatter land, they develop large bends
called meanders. As a river goes around a bend most of the water is pushed towards the outside
causing increased erosion. The river is now eroding sideways into its banks rather than
downwards into its bed, a process called lateral erosion. On the inside of the bend, in contrast,
there is much less water. The river will therefore be shallow and slow-flowing. It cannot carry as
much material and so sand and shingle will be deposited. This is called a point bar or slip off
slope Due to erosion on the outside of a bend and deposition on the inside, the shape of a
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meander will change over a period of time. Notice how erosion narrows the neck of the land
within the meander. In time, and usually during a flood, the river will cut right through the neck.
The river will then take the new, shorter route. The fastest current, called the thalweg, will now
tend to be in the centre of the river, and so deposition is likely to occur in gentler water next to
the banks. Eventually deposition will block off the old meander to leave an oxbow lake. The
oxbow lake will slowly dry up , only refilling after heavy rain or during a flood. Streams lose
velocity and make deposits when their gradient decreases, when the volume of water decreases,
when there is an increase in cross section, when they encounter obstructions, or when they enter
still water. They deposit alluvial fans, alluvial cones, piedmont alluvial plains, channel fill, bars,
flood plains and deltas.
(b) Availability of sand or gravel or aggregate resources of the district
Sand and gravel have long been used as aggregate for construction of roads and building. Today,
the demand for these materials continues to rise. In India, the main sources of sand are river
flood plain, coastal sand, paleo channel sand, and sand from agricultural fields. River sand
mining is a common practice as habitation concentrates along the rivers and the mining locations
are preferred near the markets or along the transportation route, for reducing the transportation
cost. River sand mining can damage private and public properties as well as aquatic habitats.
Excessive removal of sand may significantly distort the natural equilibrium of a stream channel.

Removing sediment from the active channel bed in river interrupt the continuity of sediment
transport through the river system, disrupting the sediment mass balance in the river downstream
and induces channel adjustments (usually incision) extending considerable distances (commonly
one kilometer or more) beyond the extraction site.

The sand and gravel are one of the most important construction materials. Ensuring their
availability is vital for the development of the infrastructure in the country. There are different
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sources of sand and gravel, the most important among them is the river. As the requirement of
these construction materials is on rise, they also are very vital for the health, physical character
of the river and the different important functions of the river. The extraction of sand and gravel
from the river bodies has to be regulated and done with adoption of required environmental
safeguards. For making available these resources, a mapping of these resources at the district
level, identification of appropriate sites for extraction, appraisal of the extraction process, putting
in place the required environmental safeguards, and rigorous monitoring of the volume of
extracted material is required to ensure sustainability of the entire process.
The district is the unit of administration which is best placed to do the mapping of these
resources, adopt the best environmental practices for extraction of these materials and monitor its
extraction and movement. The large number of leases which are awarded, the scattered
geographical location of the availability of these materials and decentralized requirement and
usage of the sand and aggregates also places districts in a unique position to play a vital role in
adoption of environmental safeguards needed for sustainable extraction of river sand and gravel.
Recommendations for management of sustainable sand extraction are the key objective of the
Guidelines. Emphasis is given to the setting up of monitoring plans that will provide data on
profile changes and sediment transport capacity to enable the authorities to evaluate the longterm effect of the mining activities both upstream and downstream of sand extraction sites.
Special emphasis is given on monitoring of the mined out material, which is key to the success of
environment management plan. So use of IT and IT enabled services for effective monitoring of
the quantity of mined out material and transportation along with process reengineering has been
made a part of the Guideliness. The Guidelines proposes delegation of responsibility and
authority to the cutting edge level i.e. the District Environment Impact Assessment Authority
along with streamlining the process of impact assessment, environment management plan and
environment clearance in cluster situation.

Promotion of manufactured sand
Sand is naturally occurring granular material composed of finely divided rock and mineral
particles between 150 micron to 4.75 mm in diameter (IS 383-1970). Sand is formed due to
weathering of rocks due to mechanical forces. In the process the weathered rocks forms gravel
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and then sand. Sand and gravel together known as aggregate, represent the highest volume of
raw material used on earth after water. The mining of aggregate has been continuing for many
years. Now the mining of aggregates has reached a level threatening the environment and
ecosystem besides also reaching a level of scarcity that would threaten the economy. It is
recommended that sand & aggregate mining, and quarrying should be done only after sound
scientific assessment and adopting best practices to limit the impact on the environment.
Following considerations should be kept in mind for sand / gravel mining:
a) Parts of the river reach that experience deposition or aggradation shall be identified first. The
Lease holder/ Environmental Clearance holder may be allowed to extract the sand and gravel
deposit in these locations to manage aggradation problem.

b) The distance between sites for sand and gravel mining shall depend on the replenishment
rateof the river. Sediment rating curve for the potential sites shall be developed and
checkedagainst the extracted volumes of sand and gravel.

c) Sand and gravel may be extracted across the entire active channel during the dry season.

d) Abandoned stream channels on terrace and inactive floodplains be preferred rather than
activechannels and their deltas and flood plains. Stream should not be diverted to form
inactivechannel.

e) Layers of sand and gravel which could be removed from the river bed shall depend on
thewidth of the river and replenishment rate of the river.

f) Sand and gravel shall not be allowed to be extracted where erosion may occur, such as at
theconcave bank.

g) Segments of braided river system should be used preferably falling within the lateral
migrationarea of the river regime that enhances the feasibility of sediment replenishment.
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h) Sand and gravel shall not be extracted within 200 to 500 meter from any crucial
hydraulicstructure such as pumping station, water intakes, and bridges. The exact distance should
beascertained by the local authorities based on local situation. The cross-section survey
shouldcover a minimum distance of 1.0 km upstream and 1.0 km downstream of the potential
reachfor extraction. The sediment sampling should include the bed material and bed material
loadbefore, during and after extraction period. Develop a sediment rating curve at the
upstreamend of the potential reach using the surveyed cross- section. Using the historical or
gaugedflow rating curve, determine the suitable period of high flow that can replenish the
extractedvolume. Calculate the extraction volume based on the sediment rating curve and high
flow
period after determining the allowable mining depth.
i) Sand and gravel could be extracted from the downstream of the sand bar at river
bends.Retaining the upstream one to two thirds of the bar and riparian vegetation is accepted as
amethod to promote channel stabilityFlood discharge capacity of the river could be maintained in
areas where there are significantflood hazard to existing structures or infrastructure. Sand and
gravel mining may be allowedto maintain the natural flow capacity based on surveyed crosssection history.

k) Alternatively, off-channel or floodplain extraction is recommended to allow rivers to replenish
the quantity taken out during mining.

l) Mining depth should be restricted to 3 meter and distance from the bank should be 3 meter or
10 percent of the river width whichever less.

m) The borrow area should preferably be located on the river side of the proposed embankment,
because they get silted up in course of time. For low embankment less than 6 m in height, borrow
area should not be selected within 25 m from the toe/heel of the embankment. In case of higher
embankment the distance should not be less than 50 m. In order to obviate development of flow
parallel to embankment, cross bars of width eight times the depth of borrow pits spaced 50 to 60
meters centre-to-centre should be left in the borrow pits.
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n)Demarcation of mining area with pillars and geo-referencing should be done prior to start of
mining.
The following points to be considered while selecting the river / stream for mining besides
the
above parameters:
i)

A stable river is able to constantly transport the flow of sediments produced
by watershed such that it's dimensions (width and depth) pattern and vertical
profile are maintained without aggrading (building up) or degrading (scouring
down).

ii)

ii) The amount of boulders, cobbles, pebbles, and sand deposited in river bed
equals to the amount delivered to the river from catchment area and from bank
erosion minus amount transported downstream each year.

iii)

It is compulsive nature of river to meander in their beds and therefore they
will have to be provided with adequate corridor for meandering without
hindrance. Any attempt to diminish the width of the corridor (floodway) and
curb the freedom to meander would prove counterproductive.

iv)

Erosion and deposition is law of nature. The river stream has to complete its
geomorphological cycles from youth, mature to old age.

v)

River capturing is unavoidable.

vi)

Fundamentally the lowest point of any stream is fixed by sea level.

This survey document should be prepared in the district based on direct and indirect benefits of
mining and identification of the potential threats to the river / stream beds in the district. Besides,
calculating the carrying capacity of the river / stream beds / other sources to find out maximum
quantity available to be allowed for removal each year from the sources, it should also provide
various measures to regulate sand and aggregate mining in a systemic way. It has to provide for
environmentally safe depth of mining and safeguards of banks by prescribing safe distance from
banks. It is required that there should be a Sub-Divisional Committee which should visit each
site and make recommendation. The Committee should comprise of Sub-Divisional Magistrate,
Officers from Irrigation department, State Pollution Control Board or Committee, Forest
department, Geology or mining officer shall visit each site for which environmental clearance
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has been applied for and make recommendation on suitability of site for mining or prohibition
thereof.
(c) District wise detail of existing mining leases of sand and aggregates
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12. Conclusion

The process of sand/gravel reclamations is highlydependent upon the rainfall received in the
catchment areas ofrivers and their tributaries and the velocity of river. It is adynamic process.
Thus it is difficult to predict, what quantity ofsand/gravel may be reclaimed/redeposit by river.
Because, incase of less rain, less water in the river, there may be lesserosion and transportation
may also be minimal and as a resultdeposition too will be less. Moreover, in case of floods, the
sudden gush of water may force the change in the river course,thus old sites of sand deposition
may not be relevant. Thus, theabove figures may just be a mere prediction, based on the
production in the preceding years. More so, practically, it is notpossible that in such a short
period, single person can visiteach spot within the district and determine how much quantity
of sand may be replenished every year. The data narrated inthe report, regarding annual
deposition of sand and associatedaggregates and mineable mineral potential is concerned, is
onlyestimation based on the data provided by the district miningoffice. Thus, the figures may
vary from area to area and year onyear basis. Therefore, this document is not static one but has
tobe a dynamic one, the figures of which may vary with respect totime.
During the preparation of the present report prominent rivers/ streams has been studied in detail,
as the rest of the streams/rivers either have very insignificant annual replenishment/
approachability problem or are very narrow at most of the places and as such are not fit for grant
of mineral concession for mineral based industries, however it is also important to mention here
that because of the regular demand of sand, stone and bajri for the developmental activities in the
respective areas, such streams are prone to illegal mining, It is suggested that the auctions of
quarries be done regularly to meet out the local demand subject to the approval from the joint
Inspection Committee as per Punjab Minor Mineral Rules 2013 .These mineral concessions shall
55

also reduce demand load and will be helpful to minimize illegal extraction of minerals, failure of
which may result in to illegal mining at odd hours and shall be haphazard and more detrimental
to the local ecology. Irrespective of it following geo-scientific considerations are also suggested
to be taken into account during the river bed mining in a particular area:
1. Abandoned stream channels or terrace and inactive floodplains may be preferred rather than
active channels and their deltas and floodplains.
2. Stream should not be diverted to form inactive channel.
3. Mining below subterranean water level should be avoided as a safeguard against
environmental contamination and over exploitation of resources.
4. Large rivers and streams whose periodic sediment replenishment capacities are larger, may be
preferred than smaller rivers.
5. Segments of braided river system should be used preferably falling within the lateral migration
area of the river regime that enhances the feasibility of sediment replenishment.
6. Mining at the concave side of the river channel should be avoided to prevent bank erosion.
Similarly meandering segment of a river should be selected for mining in such a way as to avoid
natural eroding banks and to promote mining on naturally building (aggrading) meander
components.
7. Continued riverbed material mining in a given segment of the river will induce seasonal
scouring and intensify the erosion activity within the channel. This will have an adverse effect
not only within the mining area but also both in upstream and downstream of the river course.
Hazardous effects of such scouring and enhanced erosion due to riverbed mining should be
evaluated periodically and avoided for sustainable mining activities.
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8. Mining area should be demarkated on the ground with Pucca pillars so as to avoid illegal
unscientific mining.
9. It is recommended that Sub Divisional Level Committee may take into consideration all its
relevant aspects / data while scrutinizing and recommending the application for EC to the
concerned Authority
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