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The information provided in this report has been prepared from the existing
and latest data collected from the concerned authorities. The data may vary due to
flood, heavy rains and other natural calamities. Although utmost care has been taken
during editing and printing, still there may be some minor corrections for which the
Directorate of Geology & Mining cannot be held responsible. The suggestions,
comments & queries of general public in this regard are most welcome by the
concerned office.
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PREFACE
The Ministry of Environment, Forests & Climate Change (MoEFCC), Government
of India, made Environmental Clearance (EC) for mining of minerals mandatory through its
Notification of 27th January, 1994 under the provisions of Environment Protection Act, 1986.
Keeping in view the experience gained in environmental clearance process over a period of
one decade, the MoEFCC came out with Environmental Impact Notification, SO 1533 (E),
dated 14th September 2006. It has been made mandatory to obtain environmental clearance
for different kinds of development projects as listed in Schedule-1 of the Notification.
Further, In pursuance to the order of Hon’ble Supreme Court dated the 27th February, 2012
in I.A. No.12- 13 of 2011 in Special Leave Petition (C) No.19628-19629 of 2009, in the
matter of Deepak Kumar etc. Vs. State of Haryana and Others etc., prior environmental
clearance has now become mandatory for mining of minor minerals irrespective of the area of
mining lease; And also in view of the Hon’ble National Green Tribunal, order dated the 13th
January, 2015 in the matter regarding sand mining has directed for making a policy on
environmental clearance for mining leases in cluster for minor Minerals, The Ministry of
Environment, Forest and Climate Change in consultation with State governments has
prepared Guidelines on Sustainable Sand Mining detailing the provisions on environmental
clearance for cluster, creation of District Environment Impact Assessment Authority and
proper monitoring of minor mineral mining using information technology and information
technology enabled services to track the mined out material from source to destination.
The DEIAA and DEAC will scrutinize and recommend the prior environmental
clearance of mining of minor minerals on the basis of District Survey Report. This will a
model and guiding document which is a compendium of available mineral resources,
geographical set up, environmental and ecological set up of the district and replenishment of
minerals and is based on data of various departments, published reports, journals and
websites. The District Survey Report will form the basis for application for environmental
clearance, preparation of reports and appraisal of projects. The Report will be updated once
every five years.
The main objective of the preparation of District Survey Report (as per the
Sustainable Sand Mining Guideline) is to ensure the following –
(i) Identification of areas of aggradations or deposition where mining can be allowed; and
(ii) Identification of areas of erosion and proximity to infrastructural structures and
installations where mining should be prohibited and calculation of annual rate of
replenishment and allowing time for replenishment after mining in that area
(iii) Identification of mineral wealth in the district.
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1.

INTRODUCTION

In Compliance to the Notification Issued by the Ministry of Environment, Forest
and Climate change Dated 15.01.2016, the preparation of District survey report of river bed
mining and other minor minerals is in accordance to appendix 10 of the notification. It is also
mentioned here that the procedure of preparation of District Survey Report is as per
notification guidelines. Every effort have been made to cover sand mining locations, areas &
overview of Mining activity in the district with all its relevant features pertaining to geology
& mineral wealth in replenishable and non-replenishable areas of rivers, seasonal stream and
other sand sources. This report will be a model and guiding document which is a
compendium of available mineral resources, geographical set up, environmental and
ecological set up of the District and is based on data of various departments, published
reports, and websites. The data may vary due to flood, heavy rains and other natural
calamities. Therefore, 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 authorities.
With reference to the gazette notification dated 15th January 2016, ministry of
Environment, Forest and Climate Change, the District- Environment Impact Assessment
Authority (DEIAA) and District-Environment Assessment Committee (DEAC) are to be
constituted by the divisional commissioner for prior environmental clearance of quarry for
minor minerals. The DEIAA and DEAC will scrutinize and recommend the prior
environmental clearance of ministry of minor minerals on the basis of district survey report.
The main purpose of preparation of District Survey Report is to identify the mineral resources
and mining activities alongwith other relevant data of district. This report contains details of
Lease, Sand mining and Revenue which comes from minerals in the district. This report is
prepared on the basis of data collected from different concern departments.
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BRIEF HISTORY OF GORAKHPUR.
Brief History of the District Gorakhpur:- The district bears its name and fame from
renowned, ascetic 'Gorakshnath', who was an eminent profounder saint of 'Nath Sampradaya',
a deity of great fame in Nepal. He is said to have founder the city of Gorakhpur. A famous
shrine 'Gorakhnath' was built in his honour on the same spot where he practiced austerities. In
the ancient times the region was ruled by Iksvaku with his capital at Ayodhya. The monarch
founded the star dynasty of Ksatriyas. Subsequently, the district was divided in a number of
republics under the sovereignty of the kingdom of Kosala. The republics which had only a
portion of their territory in the district, were the Sakyas of Kapilvastu (in Basti District) and
the Mallar of Kushinagar and Para (in Deoria District). The state of Sakyas lay in the western
part of the District by the sixth century B.C. These republics become independent entities
with defined territories. They had organized government and wielded more or less sovereign
power. Gautam Buddha of the Sakya class, a great religious teacher, exercised enormous
spiritual influence on these republics and the people had great respect for him.
The size of the district was however, too large to be administered as a single unit.
Therefore, in 1865, a new district of Basti was formed with six Parganas of Gorakhpur along
with the great part of Maghar and pargana of Binayakpur. In 1869 for the administration of
the civil town of Gorakhpur, a municipality was setup. The district faced a severe famine in
1873-74.

Fig:- 1
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The Head Quarter of North Eastern Railways Division was established in the
district on January 15th, 1885. The commissionership of Gorakhpur was, however, revived
on April 1,1891. The non co-operation movement of the congress had taken root in the
district in 1920 and received a great impetus from Gandhi ji’s first visit to the district on 8
February,1921. In year 1923, political meeting and conferences were held in all parts of the
district. Moti Lal Nehru, Jawahar Lal Nehru and Dr. Mahmud visited the district on several
occasions between 1921 & 1926. A Shaheed Smarak , in their memory, stands there which
still today keeps their memory alive. Gorakhpur rose to great eminence due to the historic
'CHAURI CHAURA' incident of 4th Feb., 1922, which was a turning -point in the history of
India's freedom struggle. Enraged at the inhuman barbaric atrocities of the police, the
volunteers burnt down the Chauri-Chaura Police Station, killing nineteen policemen at the
premises. Gorakhpur is also identified with the Gita Press, the world famous publisher of the
Hindu religious books. The most famous publication is 'KALYAN' magazine. All 18 parts of
Shree Bhagwat Gita is written on its marble-walls. Other wall hangings and paintings reveal
the events of life of Lord Ram and Krishna. The Gita Press is fore-front in dissemination of
religious and spiritual consciousness across the country.

Fig:-2
Confluence to Rohin, Rapti took right angle turn and flow south word making the
western boundary of the City is located in the northeast part of trans Saryu plain ( north-east
U.P.) of middle Ganga valley. It is biggest town (population 622701) after Varanasi
(population 1103952) in the east U.P. It is a major center of socio-economic and commercial,
cultural and administrative activities of north eastern U.P.. To the north -east of the city a
large lake named Ram Garh Tal lies and on the east lies a forest tract of kushmi. The roads
radiate from the city to Nautanwa and Sonauli, Maharajganj and Thuthibari ( both up toIndo-
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Nepal border) Kasia (Kushinagar), Gopalganj to Assam in the south-east to Deoria Siwan
Chapra- Kolkatta; Barhalganj –Allahabad/Varanasi in the south and Lucknow, Kanpur ,Delhi
in the west. The city is well connected by road and railway from the major cities of the
country where as Kolkatta, Lucknow, Delhi are connected with air routes. The seat of district
administration is at Gorakhpur.

Fig:-3
To provide efficient administration the district is administratively divided into 07
tahsils namely, Campierganj, Sahjanwa, Gorakhpur, Chauri Chaura, Bansgaon, Khajni and
Gola. For implementation and monitoring of development scheme the district is divided into
19 Development Blocks namely Campierganj, Jangal Kodia, Pali, Sahjanwa, Piprauli,
Chirgawan, Bhathat, Khorabar, Pipraich, Sardarnagar, Brahmpur, Khajani, Uruwa, Belghat,
Bansgaon, Kauri Ram, Gaugaha, Gola and Barhalganj. Total area of the district is 3321.0 Sq.
Km. The rural area covers 3106.4 Sq. Km. and urban recorded 214.6 Sq. Km. There are 1233
Gram Panchayats and 3119 Revenue villages with 2937 inhabited villages and 382
uninhabited villages in the district. In urban area there are 08 statutory Towns and 06 Census
Towns. Statutory Towns comprises of 01 Nagar Nigam (Municipal Corporation), and 07
Nagar Panchayats.

Fig:-4
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Demography: Population Growth: The city has a total population of 622701 in an
area of 136.85km2, yielding an overall density of about 4559 person/km2 which is quite high.
In 1901 the population of the city was 64148 which reached to 57985 in 1921 recording a
decrease of 9.6%. The population became 95127 in 1941 recording 64.05 percent growth
during the period of1921-41. The population has increased by 143 per cent during 1941-71.
But even more faster during last three decades with a record growth during 1981-1991(66.7
percent) and a moderate growth during last decade, 1991- 2001(23.16 per cent). Table 1
shows the growth of the population in the city during last 10 decades.
Population Distribution:
The distribution of population within the city is very uneven. The distribution of
population has been presented in Fig.10. It is evident through the figure that a very dense
population is found in the area of old city which is in central west part of the city. The
population became sparse toward the outer side. Thus, the population decreases according to
the distance from the city centre in all directions from city centre. Along the northern and
eastern boundary of the city the population concentration is least.

Description
Actual Population
Male
Female
Population Growth
Area Sq. Km
Density/km2
Proportion to Uttar Pradesh
Population
Sex Ratio (Per 1000)
Child Sex Ratio (0-6 Age)
Average Literacy
Male Literacy
Female Literacy
Total Child Population (0-6 Age)

2011

2001

4,440,895
2,277,777
2,163,118
17.81%
3,321
1,337
2.22%

3,769,456
1,923,197
1,846,259
22.94%
3,321
1,135
2.27%

950
909
70.83
81.80
59.36
628,442

960
934
58.49
73.57
42.88
694,213

Fig-5
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2. 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 Rapti, the ground is undulating and richly wooded, while to the south there is
a gentle slope down.
Gorakhpur city, (260 41' to 260 50' North latitude and 830 20' to 830 27' East
longitude) is situated in the Terai belt of Eastern Uttar Pradesh, India. Due to pleasant
climate , it was considered a mini hill station by British. In term of population growth , it
is at present the second largest city, after Varanasi, in Eastern Uttar Pradesh.
Geographically the city is situated on the left bank of river Rapti at the confluence of the
river Rapti and Rohin. After the 1970s with the establishment of various institutions and
organization and other infrastructural developments , major changes have taken place in
every sectors. It is a major center of socio-economic commercial, cultural and
administrative activities of north eastern U.P. To the north -east of the city a large lake
named Ramgarh Tal lies and on the east lies a forest tract of kushmi.
Gorakhpur city is situated in Ghaghra- Gandak Doad which is a part of vast
Gangetic Plain. It is made off the alluvial filling in Gorakhpur trough extending to a depth
of about 6000 meters which gradually decrease to 3000 meters in the south near Ghaghra
River1. Khadar (new alluvial) and Bhangar (old alluvial) are dominant lithological
constituents of the area. The city is almost a featureless plain but there are some local
topographic variations due to shifting of the river channels. The ox-bow lakes, tal and
remanents of river channels produce a little heterogeneity in the physical land forms of
the city. The average height of the city is about 80 meters above the sea level. The general
slope of the city is towards the south and south east. A detailed study of the, topography,
slope and Lithology of the area have been presented in the next section.
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The topography of the city is largely plain with a marginal gradient/ slope from north
to south. The slope decreases from the middle of the city to both east and westwards. The
height of the city ranges from 72 meters in south and south west to 95 meters in North
above the mean sea level. In the north newly developed part of the city has elevation
more than 85 mts and decreases toward south. The least elevation is in the southern part
of the city which is along the Ramgarh Tal and Hobert embankment and NH 28. Most of
the area of northern parts has the elevation between 80 to 85 mts. There are numerous
water bodies within the city and the biggest Ramgarh tal is situated in the south eastern
part of the city. It seems that these are the older beds of Rapti in west, Gorghoia Nala in
east and other channel between them. The areas along river Rohin and Gordhoianala
have the height between 75 to 80 mts. The height from eastern bank of Ramgarh Tal to
extreme east, up to city boundary, is continuously increasing. The southern part of the
city has comparatively lesser height which ranges between 75 to 80 mts. It is lowest part
of the city.

Fig:-6
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Hence according to the height, the city can be divided in two parts- firstnorthern half part of the city which has more than 79 meters height while second -half
southern part has the elevation between 74 to 79 mts., except higher patches of area of
civil lines and Dharmshal bazar around railway station. The area along Gordhoian nala to
Ramgarh Tal and extreme southern part between river Rapti to Ramgarh Tal has lowest
elevation.
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 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.
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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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3. THE LIST OF MINING LEASES IN DISTRICT GORAKHPUR WITH
LOCATION, AREA AND PERIOD OF VALIDITY.
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4. DETAILS OF ROYALTY OR REVENUE RECEIVED IN LAST THREE
YEAR FROM MINOR MINERALS
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5. DETAILS OF PRODUCTION OF SAND OR BAJARI IN LAST
THREE YEAR
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6.

PROCESS OF DEPOSITION OF SEDIMENTS IN THE RIVERS
SEDIMENTATION OF RIVERS IN DISTRICT GORAKHPUR

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 upper stage of the river’s
course (close to the source of the river) there is little horizontal erosion and lots of vertical
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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 are 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 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.
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
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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 slowflowing. 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
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.
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• 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

Fig:-7
Minerals and Mining : Geologically, the district forms part of the vast Indo-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 , soil and sand .
RIVER SYSTEM AND WATER RESOURCES
The main system known as the Rapti system is confined to the west side of the
Gorakhpur city. The valleys of the Ghaghra, the Rapti, the Rohini, and the Ami at any rate in
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their lower reaches, are at places broad and sufficiently depressed below the ordinary level of
the district and confine their floods within the limits of the high banks on either side.
The drainage of the entire district, excepting that carried off by the Great Gandak is
discharged into Ghaghra. In many place the drainage is imperfect especially in the basin of
the Rapti and its affluents. The drainage system of the district represents a part of the Ganga
basin and Ghaghra sub basin. The main river system is controlled by the Ghaghra river and
its affluent in the district. There are two direct affluent of Ghaghra viz the Rapti and the
kuwana. Rapti river with its tributaries Tarauna Nadi, Ami river and Gaura Nadi form the
main drainage of the district. The drainage of the entire district is discharged into Ghaghra.
The major sources are Ramgarh Tal, Nandaur Tal, Amir Tal, Bheuri Tal and Taraina Tal.
These are useful as sources for minor Iirrigation & fisheries.

Fig-8
As it has been mentioned earlier that the city’s physiology is a product of process
of changing the course of river Rapti, due to which various ponds, lakes, depressions and
abandoned river channels were found in the city. These depressions are mostly elongated and
extra large in shape and size but their numbers and area are decreasing with a high pace. The
Fig No.22 shows the extant and the location of lakes and tanks in 1916-17. It is obvious from
the map that during the period the city, especially in central part, was full of such type of
depressions. Gordhoia and Bichhia were also present. The total area of all these depressions
was about 12.36 Km2 including Ramgarh Tal (7.79 Km2). Thus about 4.57 Km2 areas was
covered by the other natural depressions excluding Ramgarh. But now a day most of the
tanks and lakes of central part are not in existence and their area has been use for the
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development of the settlements. Even the size and length of Gordhoia Nala and Bichha
Nalahas been decrease . The fig. no.23 presents the location of the water bodies in 2009.
According to this, the total area of natural depressions and tank is about 9.28 Km2 including
Ramgarh tal. Out of which2.28 km2 area is under other natural depressions. Therefore, the
area of water bodies is reducing at an unusual rate which is about 3.08km2 (33.19%) during
the period 1916 -17 to 2009. The Ramgarh Tal has recorded less decrease in the area (7.79
km2 to 7.01 km2) during this period whereas the area of the other depression was 4.57 km2
in 1916-17 and at present it is 2.28 km2. Hence there is about 96.05% decrease in the area of
the other water bodies
Rapti - The Rapti, originally Irawarti and then corrupted as Ravati has its source in the outer
ranges of Nepal. After traversing Bahraich, Gonda and Basti it enters this district between
Talnatwa and Bersar and after forming the boundary for a few kilometers, flows in a south
easterly direction. It again forms the boundary from Rigauli to Juinarayanpur village between
Basti and Gorakhpur districts. Thereafter it moves southwards and traversing about 20 km. it
turn towards east and touches Gorakhpur city and again takes a turn towards south-east. It
then flows in an extremely tortuous course and flowing south-east it district in the extreme
south-east corner of tahsil Bansgaon. The river is constantly carving out new channels for
itself and occasionally shifts whole villages from one bank to another. Occasional floods
leave behind them extensive deposits of silt and sand which are generally beneficial since the
silt is of an exceedingly fertile nature, while even the sand after two or three years' exposure
weathers into a loam capable of bearing good crops..
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Fig:-9
Rohin - The next affluent of the Rapti is the Rohin, a stream of some magnitude which enters
pargana Binayakpur from Nepal and after traversing pargana Haveli in a southerly direction,
falls into the Rapti between Domingarh and the western extremity of Gorakhpur city. At first
its banks are steep and the bed is formed of sand and problems, but on its entry in to pargana
Haveli it loses these characteristics and approximates more closely to the ordinary type of
river in the plains. The Rohin receives about 9 Km south-west of Sakhuani on its left bank,
the Bagela, which is in turn fed by the Madrahi and other streams. The Piyas or Jharain enters
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this district at Thuthibari and is joined by the Malaun river rising near Lohrauli and Nadau
Nala and other small water-courses before falling into the Rohin just above the crossing on
the road between Pharenda and Mahrajganj. The river Balia rises near Mahrajganj and falls
into Rohin near Jarlahia. The river Chillua takes its origin in tappa Katahra of pargana Haveli
and is fed by the Temar and some minor streams before passing into the Chillua Tal and then
into the Rohin near Maniram. On the right bank the only affluent is a water-course called the
Kalan which rises near Lehra and following southwards joins the Rohin in the north-east of
Peppeganj.
Tura and Gaura :- The Tura is a small stream which rises in tappa Unit of pargana Haveli
and flows southward through the Ramgarh forest to the east of Gorakhpur city till at the
village of Jhangaha it joins the Gaura. The latter carries off the overflow from the Ramgarh
and Narhai Tals, and the combined stream continue for a considerable distance parallel to the
Rapti.
Pharend Nala :- Rising in the north of Pipraich flows southward almost parallel to the river
Tura and finally joins Gaura in the south of Rajdhani. The name Pharend is derived from the
thick growth of "Pharend" or wild Jamun trees along its course.
Ami :- The tributaries of the Rapti on its right bank of the Ami and Taraina. The former rises
in the paragana Rasulpur in Basti district and enters this district near Rampur in paragana
Maghar. Then it flows towards south-east falling into the Rapti near Sohgaura in paragana
Bhauapar. It is a narrow and sluggish stream save in rains when its swollen water developed
into the Amiar Tal. The spill from the Rapti during heavy floods enters the Ami valley,
submerging the country as for west as the high right bank, save for two islands of bangar
which always remain above the flood level. One stretches from Kalesar to Newas along the
south side of the Basti road and the other lies on either side of the Azamgarh road from
Hardia to Malaon.
Taraina :- The river takes its rise in the south of pargana Unaula and flowing in a southeasterly direction through Dhuriapar reaches the Bhenri Tal. Emerging from the eastern
extremity of that lake it finds its way into the Rapti by an almost direct rout due east. During
the hard weather it is an insignificant stream but during rains it assumes considerable
dimensions.
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Ghaghra :- The Ghaghra also known as Saryu and Dehwa, an accumulation of combined
water of the Chauka or Sharda and the Kauriyala, which unite near Bahramghat in the
Gorakhpur district. This is mighty river flowing over a wide and sandy bed. The deep stream
forms the boundary between this district on the north and Azamgarh on the south. The river
first touches Gorakhpur at majhdip in pargana Dhuriapar and then flows towards east
touching the market towns of Gola and Barhalganj. The bed of the river is flanked by steep
and well defined banks but occasionally the water rises in heavy floods, inundating the lower
land in the neighbourhood. When the river subsides after the rains, numbers sandbanks and
islands appear in the channel, which becomes tortuous and in places shallow.
Kuwana :- Besides the Rapti the other direct affluent of the Ghaghra in this district is the
Kuwana. This river has its source in the east of Bahraich and it flows through Gonda and
Basti. It separates Gorakhpur district from the Basti district, and then passes through the west
of pargana Dhuriapar to join the Ghaghra near Shahpur. In the portion of its course it has a
sandy bed with fairly steep high banks.
Lakes :- Gorakhpur has a number of perennial lakes, formed in most cases in the abandoned
channels of rivers, which have become blocked by the accumulation of silt, or by the
accumulation of water in deep natural depression. The important ones are being mentioned
here.
Ramgarh Tal :- On the south-east of Gorakhpur city and the south side of the metalled road
to the kasia in Deoria district is the Ramgarh Tal. It was formerly covered, save during the
rains, with a dense growth of reeds, which was a menace to the health of the town and has
since a large part of it been cleared off. An unsuccessful attempt was also made to drain off
the water of this lake through a channel from the southern end into the Rapti. Ramgarh Tal is
rich in fish and affords living to people in several villages on its banks.
Narhai Tal :- A few kilometers south-east of Ramgarh Tal a much smaller sheet of water
living in the Kachhar of the Rapti is known as Narhai Tal. It is connected with the Ramgarh
Tal by the Gaura river which carries off the excess water of both the lakes into the Rapti. This
lake was formerly a channel of the Rapti. During summer it becomes dry and serves as
grazing ground for cattle.
Domingarh and Karmaini Tals :- These lakes in the west of Gorakhpur city are formed by
the overflow of the Rohin just before its confluence with the Rapti. The two lakes are
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separated by a mound which is completely submerged by water during high floods and the
two, for all practical proposes, become one. During rains the water extends northwards from
the railway embankment at Domingarh over a continuous stretch of about 11 Km. After the
close of rains the water rapidly drains off into the Rapti and the lakes shrink to small
dimensions.
Nandaur Tal :- About 9.6 km. south from the Gorakhpur lying close to the east of the
Azamgarh road, is the Nandaur Tal. It is a perennial sheet of water. Its size is little effected
by the rains. The water is clear and it is an inexhaustible source of fish.
Amiar Tal :- A few kilometers south of Nandaur Tal is Amiar Tal, formed by the flood
waters of the Ami river which fill the whole of the Valley between Belipar on the north and
Bansgaon on the south, both situated on ridges. The intervening depression during rains
becomes a lake several kilometers in length terminating at the Tucker bandh. To the east of
the bandh a second lake is formed known as the Bijra Tal. The water recedes quickly after the
rains and the land thus exposed yields goods rabi crops.
Bhenri Tal :- This lake lies between the Rapti and the Ghaghra rivers in pargana Chillupar
and is formed by the excess waters of the Taraina river which passes through the lake. In the
dry weather it shrinks to small dimensions but during rains it becomes a large expanse of
water. This lake is however shrinking permanently owing to increasing accumulation of silt.
A channel from the eastern extremity carries off the surplus water into the Rapti but during
floods, the lake overflows its banks, submerging the entire neighbouring area.
Chillua Tal :- The Chillua Tal is formed by the overflow of the Chillua nala in pargana
Haveli about 11 km. north of Gorakhpur. It is a long and somewhat narrow stretch of water
shrinking into river near Maniram before joining the Rohin.
Other Lakes :- In the eastern part of the district there are many lakes such as Ramabhar Tal,
Kuseshar Tal, Chakahwa Tal and Dumrani Tal.
GEOLOGY
The geology of the district exposes nothing beyond ordinary river borne alluvium
which is not old. The mineral products are few and unimportant. The minerals of commercial
value are the nodular limestone conglomerate known as kankar, brick and saltpetre. The last
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occurs principally in the south and south-east and is manufactured in a crude state in
considerable quantities most of it being exported to markets of Bihar. In the Bansgaon tahsil
kankar is most abundant and quarries are seen at many places. It is also extracted from some
places in Mahrajganj tahsil. Lime is obtained by burning kankar. Brick clay is abundant
everywhere and bricks are made all over the district. The soil in the district is light sandy or
dense clay of yellowish brown colour. The sand found in the rivers is medium to coarse
grained, greyish white to brownish in colour and is suitable for construction purposes.

Fig:-10
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7. GENERAL PROFILE OF THE DISTRICT GORAKHPUR
S.No.

Particulars

1.

General Information
Geographical area
Geographical Position

2.

Administrative Division/Number of Tehsil
No. of Panchayat/ Villages
Population (As Per Census 2011)
Population Density (As Per Census 2011)
Geographology
Major physiographic Units
Major Drainage

Statistics
3483.8 Sq. Km.
26°13′N and 27°29′N
83°05′E and 83°56′E
7
15
4,436,275
4559 person/km2
Younger alluvial plain
Older alluvial plain
Rapti(134 Km.) and Ghaghra(77 Km.)
Ramgarh Tal
4.8 to 44.9

4.

Temperature
Land Use (Km2)
Forest Area
Major Soil Types

5.

Number of Ground water monitoring Station of CGWB

3.

6.

7.

5754
(i) Older alluvium(bangar) and (ii) New alluvium
(khadar)

Water Level

5.00 to 10.00 mbgl.

No. of major Bridges

1

No. Minor Bridges
Hydrology
Major Water Bearing Formation

NA

Pre-Monsoon depth of water level During 2015

2.50 – 11.72

Post-Monsoon depth of water level During 2015

1.42 – 10.40 mbgl

sand, silt, clay & kankar.

Mining Scenario
Total No. Mining Leases (Major Minerals)

Nil

Total Area of Mining Leases (Major Minerals)

Nil

Total Number of Quarry Lease (Minor Minerals)

43

Total area of Quarry Lease

Nil
624-06 yk[k

Total Roylty or Revenue Received from Minor
Minerals in 2015-2016
Total No. Notified Sand Lease

43

Total Area of sand Lease

1016.99 hectre
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8.

LAND UTILITIES PATTERN IN THE DISTRICT GORAKHPUR:
FOREST, AGRICULTURE, MINING
The morphology of city includes the internal and external structure of the city.

Like other city of the country, the growth and development of the city was unplanned. The
city gets its origin in the north and then after southern portion was inhabited. Now the
southern part became the main city. The morphology of the city is the product of relief. As
changing course of river Rapti in the west in south and ramgarh tal in south east and presence
of depressions restrict the growth of the city in respective directions where as in east due to
Cantonment, Aerodrome and forest city growth is not possible. Only in the north along
Nautanwa , Maharajganj and Pipraich road and in south-east along Deoria road beyond
Ramgarh tal, there is the scope of development due to availability of open/agricultural land.
Therefore, the city is expanding in these directions only.
The Fig. no.12 shows the land use of 2007 of the city. The share of the land in
different uses and their ratio is sown in table-3. It is very obvious from the figure and table
that the major share of the land (72.10 % of the total area) is in residential use, where as area
under public and semipublic services and facilities and industrial pursuit were 7.01 and 7.82
respectively and the rest land use has minimum share of the land. Residential areas are
developing very fast along Gorakhpur-Nautanwa upto Chiluatal, along Maharajganj Road up
to medical college, on Pipraich road up to Padri Bazar and on Deoria road up to khorabar.
Big residential colonies came into existence by GDA, Avash Vikash Parishad and private
colonizers between and trade Gorakhpur has its commercial activities on about 173.20 ha.
Land.

Fig:-11
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Government has established GIDA, about 15 km. away from city on NH28 near to
Sahjanwa which has various 30 major industries. Administrative, public and semi public
utility and services and institutional areas are having about 9.84 per cent of total area of the
city which are mostly in Civil lines area except engineering college in the east and medical
college in the north. As like other cities, parks, Playground, greenbelt and open spaces are
very few and they are not even maintained. Only 5.12 percent area of the city open space as
park , play ground and ideal land. Transport services (Railway, Road, Bus Stand and concern
workshops) have 2.07 percent. Thus the city has maximum share of land under residence.
Transport The city is well connected with other parts of the country through road and
railway The major roads radiate from city in all direction. NH28 approaching towards Delhilucknow in west goes to Gopalganj in Bihar and onward to Kolkatta and Assam in east .
Another important road connect the city to Deoria, and Kolkatta through Bihar . Indo- Nepal
border to Varanasi and Allhabad through this city NH29 connect the city to southern part of
the country. Other local rood radiated from the city to maharajganj, Thothibari (Indo- Nepal
Border) and other towards Captainganj and Baghaha in Bihar. North East broad gauge
railway line passes through the city and connects to the other parts of the country. It is the
main line joining the capital of the country to Guwahati and Kolkata. Two Branch lines one
meter gauge which is on the verge of conversion into broad gauge, goes to Nautanwan near
Indo- Nepal International border. Another broad gauge loop line connects Gorakhpur to
Chappra and Siwan as well as Rakhsaul near Indo- Nepal Border. The main route Delhi and
onwards to Assam and West Bengal in the east is the backbone of the transport in the region.
Though the city is not well connected through air ways but a alternate days flight from Delhi
touches the city. Some time this facility remains terminated due to shortage of the passenger.
The sand deposited in the area has different structure, composition and texture
but coarse sand is not found in the area. Clay is found with or without sand. Therefore, in the
area fine to moderate sand and clay are found. Due to capillary action in 47 some parts of the
city Kankar (nodular limestone) is also found in between the layer of sands. The sandstone is
highly restricted layer because of the great incidence of the different types of sands. But at
some places a thin layer of sandstone is also recorded which has been deposited by the river
transporting them from Himalyan region. River Rapti is not expected to bring the such big
load of sandstone from the Himalaya or the Bhabhar area adjacent to Siwalik to gorakhpur
because the distance from the entry point of this river in plain to Gorakhpur, it is about 120
km away. Thus a heavy load of
sandstone can not be bear to transport up to such distance but the Rohin river can transport it
because the distance between gorakhpur and himalaya and the Bhabhar where sandstone is
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found is shorter. During rainy season Rohin can transport it as a heavy load due to the heavy
water discharge. Therefore, most of the sandstone layers are found in the area which is liable
to be deposited by Rohin River. In the north- South Cross section of the city the pattern of
underground deposition are also same as it is west to east but in the southern part the
sandstone deposition is not found. Mostly sand and clay are found as sediment. In the
northern part ( Rapti nagar) a thin layer of sandstone is found at the depth of 25-40 mts from
the surface . The kankar is found in lower strata (Fig 20& 21 ). Thus, the geological structure
of the city area is very favorable for infiltration of surface water to the under ground because
most of the sediments are made of sand and clay through which water can percolate easily to
the permeable strata. Like wise the sub surface water can easily be draft for various uses
because due to soft rock. The hand pumps and tube well can easily be bored.

Fig:- 12

Fig:-13

Soils The soils of the district are mainly transported i.e. alluvial soil, comprising sand, silt
and clay in varying proportions and rich in humus. The alluvial soil of the districts are
subdivided into older alluvial soil and younger alluvial soil. The older alluvial soil occupies
high land and younger alluvial soils are restricted to marginal tract of Rapti and Ghaghra
rivers and both are fertile.

32 | P a g e

AGRICULTURE INCLUDING HORTICULTURE
Land and Soils
While the greater part of the district of Gorakhpur falls in the eastern sector of the
Indo Gangetic plain whose two types of alluvial soils, (i) Older alluvium(bangar) and (ii)
New alluvium (khadar) are generally met, a broad strip in the north forms part of the Tarai
belt which runs parallel to the bhabhar, along the foothills of the Himalayas, from the west
to the east.
In the Central part of district, the soils are highly calcareous or calciorthents. Soils
in the Tarai area have developed under sub-humid climate and high water tabe conditions
and natural vegetation of tall grasses. The parent material is medium to loose textured
alluvium. The soils are characterized by the presence of a dark coloured organic matter
with rich surface horizon. Other tracts in the district possess soils which are neutral to
moderately alkaline and calcareous, and have sometimes, well developed clay accumulation
horizon in the subsoil.
Bangar soils varying from loam to sandy loam, are distinguished by their poor lime content,
and they are generally mildly alkaline to slightly acidic in reaction. A third type of soil
called ''dhuh'' occurs near river banks which are liable to inundation.
The soil survey organisation of the State carried out a soil survey of the district in
1951, and found the soils deficient in nitrogen and phosphorus content. The nutrient index
or potassium was, however, not discouraging. In tarai the main staple crop is late rice, for
which pargana Binayakpur is famous. In the bangar the nature of the crops depends on the
composition of the soil. In the north, where the rainfall is abundant and throughout the clay
areas, rice is chief staple, the early variety being grown on the higher levels and the late in
depressions which hold sufficient water.
Horticulture
In the past the district was well provided with aritificial groves except the forest
tracts of the north, where timber was abundant and cultivation backward. During the second
decade of the present century the total grove area was 68,121 acres or 2.32 per cent of the
entire district. The proportion was highest in Bansgaon where it was 3.8 per cent and lowest
in Maharajganj where it amounted to 1.4 percent. The groves consist mainly of mango trees
though other species are also to be seen, such as guavas, which are widely planted in the
neighbourhood of Gorakhpur. The district abounds also in malua trees which are for the
most part of spontaneous growth. The total area covered by groves of orchards was 14,499
in 1972-73.
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Animal Husbandry
Agriculture and animal husbandry are two inseparable units of agricultural
development. In the Five-year plans development of animal husbandry has been given due
place. The animal husbandry department which looks after development of animal
husbandry is divided into two sections viz. veterinary section and animal husbandry
section. The veterinary section deals with treatment of sick animals and control of cattle
diseases. The animal husbandry section is concerned with the development of cattle,
poultry breeding, sheep breeding and allied schemes.
Agriculture by tractors is not popular in the district as the farmers have small
holdings. The ordinary cattle of the district are small and inferior in strength as compared to
those of the western districts. Animals of the better class are few and are imported mostly
from Kheri and Bahraich. The vast majority of animals are fed on pual or rice straw
probably one of the poorest kinds of fodder on which cattle are enabled to subsist any
where.
Forestry
Forests have a considerable influence on the economy and development of the
district, though they are far less extensive than was formerly the case. The chief produce of
the forest is sal (shorea robusta) in the shape of both timber and fuel besides fodder and
other forest produce. They reduce soil erosion and thereby increase fertility of the soil.
Besides forests have a moderating influence against floods. Forest provide an industrial
base to certain industries besides giving seasonal employment to thousands of people in
cutting and felling of trees and expert operations. In addition, about 3,000 landless families
have got sustained employment as taungya cultivators. In 1970-71 the total area under
forests in the district was 55,628 hectares. The forests are situated in Mahrajganj Pharenda
and Gorakhpur tahsils and large proportion consists of scrub jungle most of which lies in
Pharenda tahsil. This also includes much grass land,which in many places adjoins the
jungle and is of the great value for grazing a great number of cattle. The most important
timber species supported by this is sal. The local names of the common associates of sal
(shorea rubusta) which forms an almost pure crop are Asna, Bahrea,Kara, Karma,Asidh
,Jigna, mahua,Domsal,Jamun,Bijaisal and Ficus.
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9. PHYSIOGRAPHY OF THE DISTRICT GORAKHPUR
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.
Location and Boundaries
The present district of Gorakhpur, 265 Kms east of capital Lucknow, on
National Highway -28 lies between Latitude 26° 46´ N and Longitude 83° 22´ E, covers
the geographical area of 3483.8 Sq. km. It is bounded by districts Mahrajganj in the
north, Ambedkar Nagar, Azamgarh and Mau in the south, Kushinagar and Deoria in the east
and Sant Kabirnagar in the west.
Gorakhpur is an important centre of Eastern U.P. It is the headquarter of NorthEastern Railway. Air Force Station, and the main terminus for Kushinagar, Kapilvastu and
Nepal.

Fig:-14
Roadways : Frequent road-transport is available for all major cities of U.P. The main Busstand is near railway station . Buses are available since early in the morning (3.00 Am)
till late night, from Gorakhpur to Sanauli. Also, frequent service is available for other
routes like Varanasi, Lucknow, Kanpur, Delhi etc. Link service for taking the Sharjah
plane is also available, twice a week i.e. Sunday and Wednesday at 6.00 am.
Air : Air Force Station is 8 Km. from the railway station. On 8th March, 2003 it has
been inaugurated as a commercial airport. Daily flights are available from Gorakhpur to
Delhi and and Calcutta via Lucknow. The timings of the flight available at present are :
Another airstrip of U.P. Civil Aviation is also available in Kasia, 55 km. from
Gorakhpur in Kushinagar district. Nearest other commercial Airports are Lucknow and
Varanasi. For other information regarding flights
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10. CLIMATE OF DISTRICT GORAKHPUR
The district has a climate which is more equable than that of the adjoining districts in
the west and the north. The climate of the northern portions of the district is conditioned to
some extent by the proximity of the hills in the north and the terai swamps. The year may be
divided into four seasons. The cold season from mid November to February is followed by
the summer season from March to mid June. The period from mid June to the end of
September is the south-west monsoon season and the October and the first half of November
constitute the post-monsoon season.
Rainfall :The south-west monsoon usually arrives over the district by about the middle of
June and withdraws by the end of September. The average rainfall of the district is 1393.1
mm. About 87 percent of the annual rainfall is recorded during the period June to September,
July being the rainiest. The monsoon in the district generally advances from the south-west to
the north-east.

Fig:-15
In last few years the days has shown decreasing trend. Mean Maximum
temperature shows significant rising trend in monsoon and post monsoon season during the
last 110 years (1901-2010). The mean minimum temperature too shows significant rising
trend during post monsoon season while during monsoon season it shows the decline trend.
The annual minimum and maximum temperature also shows insignificant increasing trend
0.023o C and 0.008o C per year respectively during the last century. This rising future of
both Maximum and Minimum temperature ultimately increases the mean heating of the
Atmosphere and favours of clouds formation and eventually increases the rainfall activity.
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Fig:-16
Temperature :- The district has two meteorological observatories at Gorakhpur and
Nautanwa. While the meteorological records at Nautanwa extend back to a few year only,
those Gorakhpur are available for a fairly long period. The data of Gorakhpur observatory
may be taken as representative of the meteorological conditions in the district, except that the
northern region of the district have a comparatively milder summer as indicated by the
records at Nautanwa. From mid November there is a rapid fall in tempereature. January is the
coldest month with the mean daily maximum temperature at 22.8º C and the mean daily
minimum temperature at 9.3º C. In association with cold waves in the wake of the western
disturbances passing eastwards in the winter season, temperature tends to go down to a
degree or two above the freezing point. May is the hottest with mean daily maximum
temperature at 38.4 C and the mean daily minimum at 25.1º C.
Humidity :- During the monsoon and the post monsoon seasons the relative humidities are
high ranging between 70 and 85 per cent. In the winter months humidity decreases and in
summer the airs comparatively drier.
Cloudiness :- In the south-west monsoon season skies are heavily clouded or overcast.
During the rest of the year clear or lightly clouded skies prevails, except in winter when the
district is affected by passing western disturbances and the skies become heavily clouded or
overcast for short spells of two or three days at a time.
Winds :- Winds are generally light, slightly sharpening in the late summer and south-west
monsoon months. Winds are mainly from the west in cold season. During the early part of the
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hot season easterlies begin to blow, but the westerlies predominate. Easterlies and northeasterlies prevail in late summer and monsoon season. In October, winds are light with large
proportion of calms and the directions are mainly west, north-east or east.
Special Weather Phenomena :- Occasional thunderstorms occur in late summer and
monsoon months. In association with spells of bad weather due to the passage of western
disturbances, specially in the latter part of the winter season, some thunderstroms
accompained with hail occasionlly occur. In the northern parts of the district fogs occur
occasionally during the cold season.
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11. GEOLOGY AND MINERAL WEALTH
The district geology is primarily river born alluvium. Few mineral products are
mined in Gorakhpur, with the most common being a nodular limestone conglomerate known
as kankar, brick, and saltpetre. The last occurs principally in the south and south-east and is
manufactured in a crude state in considerable quantities most of it being exported to markets
of Bihar. In the Bansgaon tahsil kankar is most abundant and quarries are seen at many
places. It is also extracted from some places in Mahrajganj tahsil. Lime is obtained by
burning kankar. Brick clay is abundant everywhere and bricks are made all over the district.
The soil in the district is light sandy or dense clay of yellowish brown colour. The sand
found in the rivers is medium to coarse grained, greyish white to brownish in colour and is
suitable for construction.

Fig:17
The geology of the district exposes nothing beyond Ordinary River borne
alluvium which is not old. The mineral products are few and unimportant. The minerals of
commercial value are the nodular limestone conglomerate known as kankar, brick and
saltpetre. The last occurs principally in the south and south-east and is manufactured in a
crude state in considerable quantities most of it being exported to markets of Bihar. In the
Bansgaon tahsil kankar is most abundant and quarries are seen at many places. It is also
extracted from some places in Mahrajganj tahsil. Lime is obtained by burning kankar. Brick
clay is abundant everywhere and bricks are made all over the district. The soil in the district
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is light sandy or dense clay of yellowish brown colour. The sand found in the rivers is
medium to coarse grained, greyish white to brownish in colour and is suitable for
construction purposes.
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 Gorakhpur 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
ordinary clay-2017-18 up 434.63 ( in lac)
to Aug 2017

(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
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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 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 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.
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(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 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
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authorities to evaluate the long-term 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 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
rate of the river. Sediment rating curve for the potential sites shall be developed and checked
against 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
active channels and their deltas and flood plains. Stream should not be diverted to form
inactive channel.
e) Layers of sand and gravel which could be removed from the river bed shall depend on the
width of the river and replenishment rate of the river.
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f) Sand and gravel shall not be allowed to be extracted where erosion may occur, such as at
the concave bank.
g) 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.
h) Sand and gravel shall not be extracted within 200 to 500 meter from any crucial hydraulic
structure such as pumping station, water intakes, and bridges. The exact distance should be
ascertained by the local authorities based on local situation. The cross-section survey should
cover a minimum distance of 1.0 km upstream and 1.0 km downstream of the potential reach
for extraction. The sediment sampling should include the bed material and bed material load
before, during and after extraction period. Develop a sediment rating curve at the upstream
end of the potential reach using the surveyed cross- section. Using the historical or gauged
flow rating curve, determine the suitable period of high flow that can replenish the extracted
volume. Calculate the extraction volume based on the sediment rating curve and high
flowperiod 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 a
method to promote channel stability Flood discharge capacity of the river could be
maintained in areas where there are significant flood hazard to existing structures or
infrastructure. Sand and gravel mining may be allowed to maintain the natural flow capacity
based on surveyed cross- section 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 SubDivisional 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 has been applied for
and make recommendation on suitability of site for mining or prohibition thereof.
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12. CONCLUSION

The process of sand/gravel reclamations is highly dependent upon the rainfall
received in the catchment areas of rivers and their tributaries and the velocity of river. It is a
dynamic process. Thus it is difficult to predict, what quantity of sand/gravel may be
reclaimed/redeposit by river. Because, in case of less rain, less water in the river, there may
be less erosion and transportation may also be minimal and as a result deposition 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, the above figures may
just be a mere prediction, based on the production in the preceding years. More so,
practically, it is not possible that in such a short period, single person can visit each spot
within the district and determine how much quantity of sand may be replenished every year.
The data narrated in the report, regarding annual deposition of sand and associated aggregates
and mineable mineral potential is concerned, is only estimation based on the data provided by
the district mining office. Thus, the figures may vary from area to area and year on year basis.
Therefore, this document is not static one but has to be a dynamic one, the figures of which
may vary with respect to time.
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 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.
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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.
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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