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1.0 Introduction

1.1 Munger District (25.2110311° North 86.5066274° East) is one of the thiriight
administrative Distt.s of Bihar state. Theistrict, having an average elevation of 53
metres above MSL, is divided into three subdivisions and nine develdpirt@ocks.
Mungerwas spelt as o0MonghyrnmmengaturecantifiugdtoBr i t i s |
be used till the 1971 Census. Before 1832, it formed a part of the Bhagdhmirict.
Munger, a very large district, has been apportioned irftee other districts from its
territory viz. Begusarai (1976), Khagaria (1988), Jamui (1991) and in 1994
Lakhisarai district and Sheikhpura.

1.2 With a total geographical area of over1419.8q.km.the Distt. is bounded on the
north by Khagaria, on the west by Lakhisarai aBeégusarai Distt.s, in the east by
Bhagalpur, while in the south it is bounded by Banka and Jamui DistReferMap
No.01]. The important rivers flowing through the Distt. are Ganga, Kiul, Harohar and
Mohane.The Ganga Rivdtows a total distance of appximately 62.9 km. in Munger
Distt.

1.3 The landscape of thBistt. comprises of hill tract, pediplain and alluvial plain. The
Kharagpur Hill tract is formed of dominantly elevated and craggy landmasses.
Pediplain is characterized by rolling topography andneprises of residual soil
superimposed by mixture of shegtash deposits. The older Alluvial Plain constitutes
the major part of Tarapur, Asarganj and part of Sangrampur blocks and it is composed
of sediments derived from the erosion of the Chota NagpateRu and Kharagpur
Hills. The northern part of the distt. is constituted by the younger alluvial plain,
confined to a few km from the river Ganga, locally known as t&ra or Diyara
(CGwWB, 2013; Oo6oMahblley & James, 1926

1.4 The major part of the MungeDistt. consists of red sandy soil especially in the central
areas of theDistt. It has poor fertility and is suitable for the highland crOlder
alluvial soils of slightly acidic nature are developed mainly in the marginal area along
the northern border ohard rock terrain while the younger alluvial soils are restricted
on northern and southern Ganga plain. It is deficient in phosphoric acid, nitrogen and
humus. (CGWB,2013)

1 District Census Handbook, Mung§2011]
https.//censusindia.gov.in/2011census/dchb/1024 PART_B_DCHB MUNGER.pdf
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1.5 The climate of Mungemistt. represents a transition between the dry and extreme
climate of northern India and the warm and humidimate of Bengal. In the summer,
temperaturesrise to 42°C, while in wintetthey dip downto 2°C. TheDistt. receives an
average annual rainfall of 1231 mmannually of which 80% of the rainfall is received
during June to Septembeahrough south-west monsoon. (CGWB,2018)6 Mal | ey &
James, 1926

16The District has a rich past with many sup
Mahabharat mentions this place as Mudagiri, also known as Maudagalayagiri after
Maudagalya, a famous Buddhist monk. However, a widely dominant tradition credits
the name to the sage Mudalya Rishi, the grandfather of the epical Ahilya. In course of
ti me Mudgal giri, so named after Mudgal a R
over an aea of around 222 acres, the Munger fort has been occupied by many
regimes viz., Khiljis, Tughlags, Lodis, Mughals, Nawabs of Bengal and later the British.
(O6Mal l ey & James, 1926)

Munger is one of the historic towns of Bihar, known to be ruled by Kaidt&ruler Mir
Kasim fought one of the last battles before East India Company captured eastern India.
(CGWB, 2013)

Stuated on the bank oGanga RiverChandika Asthan is one of the Shakti Peeth in India.
Being a Siddlireeth, it is considered to be onetbé most sacred and sanctified temples.

KastaharaniGhat is a holy place situated in Munger Distt. which means "The bathing
place which expels all pains”. It is believed that on his return journey from Mithila to
Ayodhya after marrying Sita, Lord Rama koa dip in this water to find relieffrom
fatigue (Distt. Gazetteer of Monghyr,1926)

Munger Distt. has a scenic landscape and is situated ardrivér Ganga and Kharagpur
hills. Located in the lap of the nature, the Bihar school of Yoga, at Ganga Darshan
Ashram is internationally acclaimed and frequently visited by people from all over the
globe.

2 District Profile, Munger [Udyog Mitra]
http.//www.udyogmitrabihar.in/docs/dp/munger.pdf
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2.0 Ganga River In Munger Distt.

2.1 Ganga River flows through the Distt. from west to edsfiding it into two portions of
unequal size and different characters. The northern and smaller portion is a flat alluvial
plain traversed by Burhi Gandak which flows through it from nortlest to southeast.

On the other hand, the southern portion of the Disth general, has a higher elevation
with more or less undulating surface. Ganga River enters Munger Distt. from Begusarai
distt. little before KiulGanga confluence near Rasulpur and covers a total distance of
about 62.9km before exiting the distt. neaBultanganj.

2.2 After entering the Distt., the river flows nortleastwards forming a sharp bend upon
reaching the high land near Munger town. It then turns southwards for some distance
before again moving eastwards towards Bhagalpur Distt. Throughoutotgse in the
Distt., the river is both wide and deep having shifted course several times both to the east
and the west alternatively forming and washing away large areag/@ara lands. The
diarasare extensive in some areas such as above Munger town evtier width of the
river course stretches from-@ km. MapNo. 2 shows theGanga Rivestretch in Munger

Distt. along with the buffer region constituting the study area
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3.0 Methodology

3.1 For carrying out survey,a 7 km buffer[study areaJof Ganga Rivem Munger
Distt. was marked having a total area 40D40.45 sg. km. covering ight bank
and let bank of River Gangal he study area was divided into gridé5 x 5 km
for field survey.Before carrying out surveys, the study area was analysed with
the help of secondary literature, mythological records, available maps [Google
Earth historical satelle data, SOI old toposheets, SO6M sheets]. Based on
that, key features were marked in Google Earth Pro and Kml files were
generated. The Kml files were further transported to mobile based QGIS field
survey application. Key features were marked takingigideration of Natural
Heritage documentation format.

3.2 The field survey inKaushambiDistt. was carried out in November, 2021
Various sites were visited within the study area wherein field data was collected
along with interactions with stakeholdersh& ccordinates of all localities were
taken by Garmin handheld GPS eTrex3@8nd the representative images of
various parameters were taken with the help®ény Digital Camera Cybeshot
DSCGHX300 with 50X optical zoom. Prenar ked Googl e daart hds K
Google Maps were used for navigaticdBcanned maps of the topographic map
series of Army Map ®@ces, U.SArmy [Map NG15-10], Survey of India [SOI]
Open Series Maps [OSM] and Google Earth Historical Imagery were obtained
and analysed for preparatioof Maps.

3.3 Field guides were used for flora and fauna identificatidhe diversity of avian
species was recorded using binoculars and identified using field gyifiabm
Ali, 2012; Grimmett et al., 201p The conservation status of the species was
listed by using IUCN Red Data Listnformation regarding groundwater,
agriculture, forest and wetland were obtained through informal/formal
interviews and discussion with Govt. officials of Forest Department, and
farmers, fishermen, boatmen and other sthkélers.



4.0 Tributaries of Ganga River in Munger Distt.

4.1 Two major rivers along with a few small streams and nalas connect @iéimga
Riverin Munger Distt. Map No. 3provides the details of the minor and major
tributaries some of which are also disesed in this section.

4.2 Burhi Gandak River: This river originates from ChautarwaChaur near
Bisambharpur in the district of West Champaran in Bihar and is one of the
important tributaries of Ganga Rivgpining on the left bank of Ganga_ocally
known as Sikrahana in its upper reaches, the river is then augmented by
contribution from some rivers rising from the foothills of the Himalayas. Near
Basantpur, River Masan joins this river on its left bank and after a distance of 56
km, it is joined byTilawe and Tiur on its left bank. After its confluence with Tiur
river near Gularia, this river is known as Burleandak. From this point, the
river takes soutkeasterly direction flowing through Muzaffarpur, Samastipur
Begusaraand KhagariaDistt.s before enteng Munger Distt. of Bihar.

The River enters the Khagaria Distt. near Bela Villag®°31'27.31"N
86°18'59.32"g and flowseastward to a distance of approximately 37 Km and
enters the Munger Distt. at Latitud#s°29'38.06"Nand LongitudeB6°34'156"E
The Riverjoins a channel of Ganga River Ne@tkarampur Diaraand finally
empties to the main channel of Ganga Rivexar Jhahwabahiyar.Tikarampur
Diara or Kachharformed due to thedual fluvial action of Ganga and Burhi
Gandak RiverThe confluene of the GangéBurhi Gandak wasonce located
near Bishnupurand Muradpur Village atlatitude 25°19'22.19"Nand longitude
86°38'7.86"E The old confluence is located 7m eastward to the current
confluenceof Burhi GandakGanga [Main Channel] confluencgRefer Image
No. 2 & 3] The paleechannel of the Burhi Gandak is still present near
Bishnupurdistrict [Refer Image No. 5]The satellite imagery of theonfluences
[old and new]is presented inmageNo. 3.
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Image3 Old And Current Confluence of Gangdurhi Gandak
[Source : Google Earth Imagery, January 2022]

Image4 : Burhi Gandak River Near Tikarampur Diara



Image5 : PaleeChannel Of Burhi Gandak River As Seen From Nabe Village Bridge

[The Paleachannel of Burhi Gandak River believed to be originated near
Karimandantola anagin the Ganga Rivemear Bishnupur Village (at old Ganga
Burhi Gandak confluence).
The Nabe Village Bridge is only bridge in the region which connects rest of the
region to the Ganga Ghats. Earlier boatere only means of transportation]

4.3 Kiul River. Originating from the hills of Giridih district in Jharkhand state, this is
one of the most important rivers of south Bihar. After its origination, it enters
JamuiDistt. where it is joined byBarnar, Alai (a mountain stream) andAnjan
river near Jamui rdway station. It then flows northeast into Lakhisarai Distt.
where it is joined byHarohar or Halahar river near Rohua villageat latitude
25°13'56.11"Nandlongitude86° 7'29.41"E[Refer Image N®&]. In recent years,
the confluence of KidHarohar hasshifted from Rohua Village to Surji Chak
[Refer Image No7 & 8]. This is because of the breaking of narrow meander neck
during monsoon.After Kiul-Harohar confluence the Kiul Riveenters Munger
Distt. and flows for a short distance before meeting Rivem@a at latitude
25°18'10.68"Nand longitude86°21'43.06"Eon the right bank A small stream
namedGarkhe Nadioriginates near Bherha Village Munger Distt. joins Kiul
river near Nista Village just before its confluence with Ganga River.
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TheDistrict gazetteer of Monghyr Mungef]describes th&iul and its tributaries as

0 fie Kul has a broad sandy bed, amisome places is as much as half a mile wide,
though it contains very little water in the hot weather. It is spanneda large
railway bridgebetween Kiul and Lakhisarai

oThe Anyjan rises in the Anjan Hill to the north of the Anjaiflage of Barhat in the
Mallepur taluk, and after passinthrough that taluk falls into the Kil near
Bariarpur. It hasbeen dammed up in Barhat, and its watedisertedinto an
irrigation channel known as the Belia Nali, which irrigatssveral villages. The river
recelves several tributary streawiz.the Jamkhar, the Bajan, and the Chhuria,

which hasa subtributary, the Kairwao.

Image6 : Kiul River As Seen From Bridge Near Garhi Bishanpur Vil|[Bgéore Kiul
Harohar Conflunce]

[A small water fall has been developed due to river bed mining. lllegal sand mining
/s a major issue throughout the stretch of the river.]

sOoMalley L.S.S. and James J.F. W. (19.26vemmmesti har and
Printing, Bihar and Orissa, Gulzarbagh P.O.
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Image7 : Satellite Imagery of 2007 Showing The Kiul Harohar Cornluence

Lakhisarai Distt.
[Source : Google Earth Imagery, Janua®p?]
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Image8
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Image9 : Satellite Imagery Showing River Bed Mining_hkraiDistt. ‘
[Source : Google Earth ImageApril 2018]

Imagel0 : Harohar River ASeen Near Bahadur Village
[At 25°12'48.81"N, 86° 4'12.43"E
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4.4 Dakra Nala The Dakra Nala pump project was initiated in 1982 with the
purpose of providing irrigation by drawing water fronGanga Rivewith the
help of high electricity power pumps. Hower, since its inauguration it has
been unable to provide water to any of the farmers owing to the fautation
of its pumping station [Pandey, 2009]n recent years, this empty canal carries
waste water and garbage during rainy season dumping it itite Ganga River

from the right bank ReferimageNo. 11].

Imagell: Dakra NalaNearConfluenceWith Ganga River

4.5 Man River.TheRiveroriginates near Jamuniyatari village in the Kharagpur Hills.
Flowing southeasterly for éw kilometresin Bhimbandh protected foresg Nala
joins it from the south at 25° 3'51.86"N, 86°26'56.14"E. HeRier turns to the
north and flows for fewkilometres two small streams namelky Narokol Nadi
and Dudhpaniya Nalgoins it from the west a5° 5'15.65"N, 86°27'2.22"E and
25° 8'17.96"N, 86°30'34.22"E respectivelyNearby the confluence of Man
Dudhpaniya Nala a huge reservoir named Kharagpur Jhil has been constructed
for irrigation purposesMoving downwards, the River leaves the Kharagpuishi
and turns eastward and again northward and flows for fdwometres A river
named Mahani Nadi joins it from its right bank near Majhgaon Village at
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25°12'24.16"N, 86°36'47.96"E. Another river nameldharra Nadijoins it at
25°14'13.36"N, 86°37'36.50"E.Just before the Gangslan confluence a
chanrel of BaduaRiverwhich originates near Manlan Village joins Man River.
Man Riverdebouchesn the Ganges near Ghorghathe confluence of the river
is a Major fishing siteAlso,confluence serveas feeding gound to the Gangetic
Dolphin [Platanista gangetita

Thedistrict gazetteer of Monghyf1926] describes théan Riveras:

OThe Man river rises in the Kharagpur Hills, not far from the Bhimbandh

springs, and pursues a winding nortbasterly course to theast of those hills till

it debounches in the Ganges near Ghorgh&be lower reaches, however,

contain but little water, for a great dam has been built about two miles south of
Kharagpur, where the man runs through a narrow gorge. To the south the

george widens out into a valley, hemmed in by low but abrupt hills, which the

dam has converted i nto a | arge reservoiro

Francis Buchanan a British scientific explorer mentioned the Mohane [Mahani]
river in his report named- An Account of the Districts of Bigalpur [1810
1811] as:

oThe Mohane river rises on the frontier
towards the north side of the Ganda cluster of hills about 25 miles south from
its junction with the Man, runs for abee ten miles through a very wd
country, and passes at some distrance to the East of the temple named
Ungchanth, where it is very inconsiderableower down it receives two torrents
from the concavity of the long hill named Biram or Khoranda. The uppermost
torrent, named Khutiya haa very short course. The lower named Auraha, joins

it at the road between Tarapur and Kharakpur, where both in March are small
streams, containing a little dirty water in narrow channels. The Auraha rises by
three channels called Bamura, Galghata, aqdbarhi, the first farthest North

the Last farthest Soudh.
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4

Imagel2 : Man River Near Kalyanpur Village [After Joining Kharra River]

4.6 There are ten minor streams reported within the study area. Out of which two
streams are copletely faded four are partially fadedand four are flowing
within the study areaThe lengths ofhese streams range between &1kto12.8
Km. Documentation of these small streams are importhatause most of them
carries water from hilly areas emptie® River Ganga and serve as migratory
route for fish species and helps in flood managemeitihe Detailsof flowing
streams are provided ifablel and partially faded and faded streams in section
6 of thisreport.

Tablel : Stream&Vithin The Study Area

Stream Origin Confluence Length and Potential
Threat
Naa At Empties to | Stream Length

25°16'44.25"N Ganga rear | approximately3.5Km.
86°24'3.47"E Singhia Village | Potential Threat :
[25°18'17.93"N Siltation, encroacment
86°24'19.46"8 for construction and
brick kiln
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Naa

At
25°15'46.14"N
86°26'43.74"E

Empties to
Dumardah Nadi
at
25°17'21.95"N
86°26'55.39"E

Stream Length
approximately4.1 Km.
Potential Threat :
Siltation, encroachment
for construction

Dumardah | At Kusumia | Empties to | Stream Length
Nadi Pahar Dakra nala at | approximatelyl2.8 Km.
[25°12'12.77"N | 25°17'28.84"N Potential Threat :
86°28'35.51" 86°26'49.45"E Siltation, encroachment
for construction.
Forms a waterfall called
Barmasiya Waterfall
Naa Near Rishikmd | Joins Dakra | Stream Length
[Hot Spring Nala at | approximately9.48 Km.

[25°15'31.11"N
86°31'22.43"5

25°16'59.68"N
86°34'55.95"E

Potential Threat :
Siltation, encroachment
for construction and
brick kiln.
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5.0 Land Usd.and Cove[LULC]

5.1 Land Use Land Cover [LULC] map of the study area has been prepared from Landsat
imagery for the yar 2020 [Refer Table No.2 & Map No. 4. Using supervised
classification system, 6 different classes were generatedricultural land, forest,
shrubland, water body, built up and riverbed/open landRefer Map No4]. Sudy
area constituted.040.45 9. km. coveringright bank and left bankof River Ganga
for which the following observations were drawn:

x Agriculture is the dominant class, covers 78.30% of the study aFemest area
constitutes4.94% and is mainly found at Amjhol Pahar, Raunakabad reskrve
forest, riverine island with vegetatigrplantation area andgtone quarry sites at Peer
Pahar [along Ganga Rivefgulalpur and Kaithan.

x Water body constitute9.18 % and coverslentic and lotic system of the study area.
The lentic system includd®ainarea, flood affected area and Taal area.

x The builtup land constitutes2.36% of the total study areaThis class covers the
urbanised areaat Munger City and Jamalpuand villages and settlements [mainly
along national highway]

x The stonequarry activities dong Amjhol Pahar and Peer Pahar, near Gulalpur and
Kaithan havebeen closed for last 30 years [based on interaction with local
communities]. The vegetation at these places is in journey of revival. Thus, these
sites have been covered under forest area.

Table2 : Land Use Land Cover of Study AreaMuanger distt.[2020]
Munger (Ganga 7 Km Buffer)

Class Area(In Sq. Km) Area (%)
Agricultural Land 814.6700 78.2998
Fores{ScrubForest) 51.3909 4.9393
Shrubland 0.0877 0.0084
Water Body 95.4689 9.1757
Built up 24.5500 2.3596
Riverbed/ Open Land 54.2827 5.2172

Total 1040.4501 100
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6.0 Paleochannels of Ganga River

6.1 Palaeochannels are the remnants or olchenels of once active rivers or streams,
some of which are lie buried under the cover of younger sediments. They are
formed when the river or stream migrate their courses and form new ones.
Paleochannels are important to understand area geology, old rmaties, sediment
deposition and are considered suitable areas for ground water rechémgdunger
Distt. factors such as stone quarrying, mining, encroachment, extensive
agricultural practices, brick kilns and loss of vegetation act as a catalyst for the
fading of river channels and wetlanddVithin these factorsstone quarry, brick kiln
and loss of vegetation are the main reason behind tading of streamsLoss of
vegetation allows the soil to erode easily, which finally ends up in fillsfgthe
wetlandsand acceleratehe rate of migration of river

6.2 In order to identify paleechannelsand threatened river channels in the study
region, US Army Map [NG45L0, compiled 19531955] based orSurvey of India
(SOI) maps 19361937, SOI (OSM) 2005-2006 and Google Imagery upto
Decembey 2021 were analysed[Refer Map 5 & 6] Further, ground truthing
carried out inJanuary 2022. Based on that, it has been found that :

x River channel of Ganga iMunger Distt. has migrated betweef©936-1937 to
2005 - 2006 [Ref. Map No6].

x Major migration was recorded neaBansgarh[25°17'6.73"N 86°18'34.94"E
(Right bank], Tikarampur (Rangwar) [25°23'29.09"N 86°32'26.16"E (Left
Bank)],Jhalwabahiyar Villaged5°20'22.46"N 86°36'9.47"E(Left Bank)]

x Between 20052006 and 2019-2020, a channel of Ganga River has completely
faded near Bishnupur village and the main channel of the river has shifted
southward Near Bishnupur Village there was confluence of Ganga and Burhi
Gandak, now it has shifted eastward [details providedsection 4 of this report].
The paleechannel of Ganga River is shown in Image No.15 & 16.

x In recent years it has been observed thathannel of Ganga Rivenas started
fading betweenNurpur [Right Bankand Kala TolgRight bank].Fading channel is
navigable in fewmonthsof the year.
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x The study of SDmap series, Google Imagery (in time series) and ground survey
highlighted there arefour small streams whose courskas partially faded and two
streams whose course has contplg faded or disappeared altogether. The
disappearing channels are small and seasonal but are equally important because
they drain to River Gangé&treams have faded maybe dueektensiveagricultural
practices encroachment and high silt loadDetails ¢ faded streams provided in
table No. 03 and images-81.

Table3 : Faded Streams Within The Study Area

Stream Origin Confluence Reason for the fading of the
stream
Naa Jamalpur At 25°19'9.02"N | High silt load and
[25°15'56.75"N | 86°27'49.25"E encroachment
82°14'51.75"B Completely faded
Naa Near Benigir | Near Hasannagar | High silt load encroachment
[25°22'31.12"N | [25°23'15.75"N for construction, dumping
86°30'29.70"8 86°30'31.62"B of waste Partiallyfaded
Dakra Near Hapur Near Nurpur Nala flows parallel to
Naa [25°20'43.50"N | [25°16'17.52"N Ganga Patrtially fadeddue
86°30'4.33"B 86°35'30.98"B to Brick kilns and erosion.
*As per SOloposheetshere
are two Nala with name
Dakra exists in the distt.
Naa At At High silt load and
25°18'56.54"N 25°19'7.66"N encroachment
86°31'5.65"E 86°33'54.81"E Completely faded
Naa At Amjhol Pahar | At Stone qarry
[25°16'3.80"N 25°16'54.47"N Partiallyfaded
86°31'17.34"8 86°33'3.99"E
Naa At Amjhol Pahar | Near Stone garry
[25°17'22.06"N | Brahihasthan Partiallyfaded
86°31'9.36"H 25°18'12.70"N
86°33'38.53"E
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