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Chapter 1 

Introduction 

The vagaries of rainfall, inherent heterogeneity, over exploitation of once copious aquifers, 

lack of regulation mechanism etc has a detrimental effect on ground water scenario of the 

Country in last decade or so. Thus, prompting the paradigm shift from “Traditional 

Groundwater Development concept” to “Modern Groundwater Management concept”. 

Varied and diverse hydrogeological settings demand precise and comprehensive mapping of 

aquifers down to the optimum possible depth at appropriate scale to arrive at the robust and 

implementable ground water management plans. This leads to concept of Aquifer Mapping 

and Ground Water Management Plan. Aquifer mapping is a process wherein a combination 

of geologic, geophysical, hydrologic and chemical analyses is applied to characterize the 

quantity, quality and sustainability of ground water in aquifers. The proposed management 

plans will provide the “Road Map” for ensuring sustainable management and equitable 

distribution of ground water resources, thereby primarily improving drinking water security 

and irrigation coverage. Thus the crux of NAQUIM is not merely mapping, but reaching the 

goal-that of ground water management through community participation.  

During XII five year plan (2012-17) National Aquifer Mapping (NAQUIM) study was 

initiated by CGWB to carry out detailed hydrogeological investigation. The Aquifer Mapping 

programme will be continued till 2023 to cover whole country. During 2020-2021  under 

National Aquifer Mapping programme, all the 07 blocks of Kishanganj  district covering an 

area of 1911 Sq km have been taken up for detailed hydrogeological survey and preparation 

of Aquifer maps and Management plan.  

1.1 Objective and scope of the study 

The major objectives of aquifer mapping are 

 Delineation of lateral and vertical disposition of aquifers and their characterization  

 Quantification of ground water availability and assessment of its quality to formulate 

aquifer management plans to facilitate sustainable management of ground water 

resources at appropriate scales through participatory management approach with 

active involvement of stakeholders. 

The groundwater management plan includes Ground Water recharge, conservation, 

harvesting, development options and other protocols of managing groundwater. These  
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protocols will be the real derivatives of the aquifer mapping exercise and will find a place in 

the output i.e, the aquifer map and management plan.  

The main activities under NAQUIM are as follows:  

a) Identifying the aquifer geometry 

b) Aquifer characteristics and their yield potential  

c) Quality of water occurring at various depths 

d) Aquifer wise assessment of ground water resources  

e) Preparation of aquifer maps and  

f) Formulate ground water management plan.  

The demarcation of aquifers and their potential will help the agencies involved in water 

supply in ascertaining, how much volume of water is under their control. The robust and 

implementable ground water management plan will provide a “Road Map” to systematically 

manage the ground water resources for equitable distribution across the spectrum. 

1.2 Approach and Methodology 

The ongoing activities of NAQUIM include hydrogeological data acquisition supported by 

geophysical and hydro-chemical investigations supplemented with ground water exploration 

down to the depths of 300 meters.  

Considering the objectives of the NAQUIM, the data on various components was segregated, 

collected and brought on GIS platform by geo-referencing the available information for its 

utilization for preparation of various thematic maps. The approach and methodology followed 

for Aquifer mapping is as given below: 

 
 

Compilation of existing data (Central & State Government) 
 

Generation of different thematic layers 
 
 

Identification of Primary Aquifer 
 
 

Identification of data gaps 
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Data generation (water level, exploration, geophysical,  
hydrochemical, hydrogeological etc. 

 
 

 Aquifer Maps with 3D disposition 
 

Preparation of Aquifer Management Plan 
 

Capacity building in all aspects of ground water through IEC Activties 
 

1.3 Area Details 

Kishanganj district, acquired the status of an independent district on 14th January, 1990. 

Earlier it was part of the Purnea District. It has a rich heritage and close linkage with the 

district of Purnia. It consists of 07 community development blocks, viz., Bahadurganj, 

Dighalbank, Kishanganj, Kochadhaman, Pothia, Terhagachh and Thakurganj. It is Chicken 

Neck of the Indian Sub-continent. 

Kishanganj district is situated in the northeastern corner of Bihar state having its international 

boundary with Nepal in the north. The district is located between 250 20’ and 260 30’ North 

Latitude & 870 7’ and 880 19’ East Longitude. Kishanganj district occupies an area of 1911 

Sq.Km.  Kishanganj district is surrounded by Araria district in the west, Purnea district in the 

south-west, Uttar Dinajpur district of West Bengal on the east, and Darjeeling district of West 

Bengal and Nepal on the north.. 

1.4 Administrative Divisions and Demographic Details 

Total area of the district is 1911 Square kilometers, which is spread over seven community 

development blocks under one sub-division, Kishanganj. The district has 126 Gram 

Panchayats and 771 census villages. 

Table 1: Administrative Divisions of Araria District 

Sub-division No. of Blocks Name of Blocks 

Kishanganj 07 Bahadurganj, Dighalbank, Kishanganj, Kochadhaman, 

Pothia, Terhagachh and Thakurganj 
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As per Census 2011, Kishanganj had population of 16,90,400 of which male and female were 

8,66,970 and 8,23,430 respectively. Out of total population, 15,29,277 (90.47%) are in rural 

area and 1,61,123 (9.53%) are in urban area. There are three urban areas viz. Kishanganj 

(NP), Bahadurganj (NP) and Thakurganj (NP). Kishanganj is the 29th largest district in term 

of population and 28th largest district in terms of area. The block wise demographic details 

are given in table 2. Its population growth rate over the decade 2001-2011 was 30.40%. The 

sex ratio is 950 females per 1000 of males.  The district has a population density is 897 

persons/ sq.km and the literacy rate is around 55.46%. 

 

Figure 1: Administrative Map of Kishanganj District 

Table 2: Block wise Demographic details of Araria District 

Block Name  Geographical 
Area (HaM) 

Total 
Population 

Male 
Population 

Female 
Population 

Bahadurganj 24787 253582 125771 127811 

Dighalbank 25532 208356 106454 101902 

Kishanganj 18103 241134 124694 116440 

Kochadhaman 28691 292124 151357 140767 

Pothia 35445 262494 135774 126720 
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Block Name  Geographical 
Area (HaM) 

Total 
Population 

Male 
Population 

Female 
Population 

Terhagachh 19347 141039 72740 68299 

Thakurganj 39238 291671 150180 141491 

Total 191143 1690400 866970 823430 

1.5 Climate and Rainfall 

The district is characterised by moist humid climate. The winter season commences in 
November and lasts till February. January is the coldest month with mean daily temperature 
in the range of 5-10oC and mean daily maximum temperature in the range of 20-25oC. 
Summer season starts from March and lasts up to June. It is followed by the monsoon season 
and lasts till September. October is transitional period. The district is known as “Cherapunji 
of Bihar”, as it experiences maximum rainfall than any other districts in the state of Bihar. 

The average annual rainfall in the district is 2250 mm. The district receives about 85% of the 

total rainfall from south-west monsoon. The south west monsoon extends from the middle of 

June to end of September. The five year (2017to 2021) rainfall statistics are given in table 3. 

Table 3: Rainfall during five years  

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 

2017 0.0 0.0 66.3 6.3 200.2 170.8 623.0 1000.9 242.8 74.0 0.0 0.0 

2018 0.0 0.0 10.4 211.8 112.2 304.3 535.7 436.0 211.3 4.7 0.0 5.7 

2019 0.0 28.6 4.7 173.3 134.1 250.7 915.1 187.1 385.3 28.4 0.0 0.3 

2020 0.7 23.6 22.0 156.6 217.3 644.8 684.4 254.7 780.6 36.2 0.0 0.0 

2021 0.0 0.0 14.8 6.4 387.6 325.1 496.1 631.7 148.4 328.5 0.0 2.0 
  Source: IMD 

Araria district along with Kishanganj and Purnea districts receive highest rainfall in Bihar 
during southwest monsoon season. 

Table 4: Departure monthly average rainfall from normal rainfall in last five years 

YEAR 
JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 

R/F %DEP R/F %DEP R/F %DEP R/F 
%DE
P R/F %DEP R/F %DEP R/F %DEP R/F %DEP R/F %DEP R/F %DEP R/F %DEP R/F %DEP 

2017 
0.0 

-100 0.0 -100 66.3 279 6.3 -88 200.2 29 170.8 -54 623.0 8 
1000.

9 116 242.8 -30 74.0 -8 0.0 -100 0.0 -100 

2018 0.0 -100 0.0 -100 10.4 -41 211.8 310 112.2 -28 304.3 -17 535.7 -7 436.0 -6 211.3 -39 4.7 -9 0.0 -100 5.7 23 

2019 0.0 -100 28.6 334 4.7 -67 173.3 230 134.1 -16 250.7 -29 915.1 49 187.1 -60 385.3 11 28.4 -69 0.0 -100 0.3 -93 

2020 0.7 -91 23.6 258 22.0 56 156.6 198 217.3 36 644.8 83 684.4 12 254.7 -46 780.6 124 36.2 -61 0.0 -100 0.0 -100 

2021 0.0 -100 0.0 -100 14.8 5 6.4 -88 387.6 143 325.1 -8 496.1 -19 631.7 33 148.4 -57 328.5 256 0.0 -100 2.0 -52 
Note: (1) The District Rainfall in millimeters (R/F) shown below are the arithmetic averages of Rainfall of Stations under the District. 

 (2) % Dep. are the Departures of rainfall from the long period averages of rainfall for the District. 
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1.6 Physiographic set up 

Physiographically, it represents flat monotonous land with general slope in the south-east and 

south direction. Flood plain is the major physiography of the district.  

Flood plain (68.50%) is the major physiography of the district followed by alluvial plains 

(7.82%), stream bank (4.25%), muddy land (2.13%), paleo channel (1.10%), pointbar 

complex (0.71%) & Levees (0.49%) (Soil and Land Use Survey of India). 

Digital Elevation Model of the district is given as figure 2. 

 

 
 

Figure 2: Digital elevation model of Kishanganj District  
 

1.7 Geomorphology:  

Kishanganj district lies in the Gangetic Plains falling in the Mahananda sub-basin.  The 

district is broadly flat plain. 

The area is characterized by fertile flat land which is highly prone to floods during the 

monsoon season. 
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Figure 3: Geomophological Map of Kishanganj district 

1.8 Land Use Land Cover:  

The land use data (2020-21) of Kishanganj District has been obtained from the website of 

‘Web Based Land Use Statistics System’ and presented in table 5. A pie chart has been 

prepared on the basis of land use data and presented in figure 4. Net Area Sown is 54%. 

Fallow land is 17% and Area under non-agriculture use is 19%. 

Land Use and Land Cover Map of the district is taken from District Irrigation Plan and 

presented in figure 5. 

Table 5: Land use pattern of Kishanganj District 
Reporting Area for LUS 189080 

Cl
as

si
fic

at
io

n 
of

 R
ep

or
tin

g 
Ar

ea
 Forests   354 

Not Available 
for Cultivation 

Area Under Non Agricultural Uses 35994 
Barren and Unculturable Land 11198 
Total 47192 

Other 
Uncultivated 
Land Excluding 
Fallow Land 

Permanent Pasture and Other Grazing Land 397 
Land Under Misc. Tree Crops and Groves not Included in Net Area Sown 5235 
Culturable Waste Land 1155 
Total 6787 

Fallow Land 
Fallow Lands Other Than Current Fallows 3329 

Current Fallow 28859 

Total 32188 
Net Area Sown     102559 
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Cropped Area     143694 
Area Sown More Than Once 41135 

Source: Web Based Land Use Statistics System 
 
 

 
 

Figure 4:  Land Use Pattern of Kishanganj District 

 
1.9 Soil 

The soils can be broadly sandy Loam. The soil consists chiefly of loam with a small 

proportion of sand and clay (kewal). In general soil of the area are marked by very thin 

humus presence which decreases soil moisture regime. The soils of this tract are rich in 

nitrogen and calcium and thus are fertile.  

Soils of the district are highly suitable for variety of crops and horticulture crops like Rice, 

Wheat, Maize, Pulses, oilseeds, Sugarcane, Potato, Jute, Banana. 

Soils of the area are taxonomically classified into three orders i.e. Alfisols, Entisols and 

Inceptisols. All the identified 33 soils series in the area are further classified into 9 sub-

orders, 11 great groups, 19 subgroups and 27 families. 
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                                                                              Source: NBSS&LUP 

Figure 5:  Soil Map of Kishanganj District 

 

1.10 Hydrology & Drainage 

There are two sub basins namely Kosi river basin and Mahananda river basin in the district.  

The Major rivers flowing through the district are Mahananda, Kankai, Mechi, Donk, Ratua 

and Ramzan Sudhani. 

Kishanganj district falls in agro-climatic Sub-Zone II. The average annual rainfall in the 

Kishanganj district is 2250 mm. This is just sufficient for the type of agriculture practiced 

traditionally in this district. Approximately 60-70 per cent of the total precipitation received 

during the monsoon goes to main streams as runoff due to poor runoff management practices. 

The natural system of drainage of the district is characterised by two oddities against human 

settlements. High runoff rate and absence of humus in soil create difficulties in agronomical 

practices and second, occurrence of splash floods in some parts of the district. Traditionally 

runoff management structures like Ahars (storage), Pynes (waterways) have been constructed 

to conserve the surface runoff, but these are very less in numbers. These structures have low 

storage capacities due to siltation and lack of proper maintenance. 
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Figure 6:  Drainage Map of Kishanganj District 

 

1.11 General Geology 

The entire district is underlain by a thick pile of unconsolidated sediments of Quaternary period. 

Geological Survey of India (GSI) has given following classification of Quaternary alluvium 

based on topography, drainage and nature of alluvial deposits. 

Table 6: General Geology of Kishanganj District 

Geological Time Formation Lithology 

Present day to upper 
Holocene 

Diara Formations Alternation of grey, fine silt 
and clay 

Unclassified Holocene Kosi Formations Grey silt and clay alternation 
with fine to medium sand 

---- Purnea Formations Pale yellow and grey silt and 
silty clay, fine sand, Grey 
medium to coarse sand. 
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1.12 Sub-Surface Geology 

Sub surface lithilogical correlation made on the basis of data collected from exploratory wells 

drilled by CGWB and geophysical survey reveals that the thickness of alluvial deposits are 

massive down to drilled depth of 150 mbgl and further continuing. There is thick pile of 

sediments of Quaternary Alluvial deposit consisting of various grades of sand, and gravel, 

which form prolific aquifer system. The clay layers at shallow depth are not regionally 

extensive as such the entire sequence behaves as unconfined aquifer system. The piezometric 

head has been found to rest within 7.0 mbgl. A high discharge of 200 m3 /hr may be obtained 

from a well drilled to 300 m tapping sufficient thickness of confined aquifer. 

1.13 Agriculture 

Kishanganj district's economy is primarily based on agricultural production. There are three 

agricultural seasons in the district viz., Rabi, Kharif and Zaid.  

Major crops grown here are rice, maize, wheat, moong, mustard, till and jawar. Besides these 

cash crops like ginger, turmeric, garlic, tobacco and jute are also grown. Kishanganj is 

famous for the cultivation of pineapple which is grown mainly in the blocks namely 

Thakurganj, Pothia and Bahaduganj. The climatic condition and maximum precipitation gives 

favorable conditions for plantation of tea. Kishanganj is the only district in Bihar known for 

tea production. Jute, bamboo, timbers and its products are having major share in the trade 

activities of the district. 

Rabi season starts in October or November and harvesting is done in March and April. The 

important rabi crops are wheat, barley, gram, peas, mustard, linseed, potato etc. 

Kharif season starts in July and the harvesting is done in October or November. The millets, 

maize, arhar, rice and sugarcane etc. are the main crops of Kharif season.  

Zaid crops which are of relatively little importance, occupy the fields from April to July. 

These crops are synchronized with the winter, rainy and summer seasons respectively. 

Rice and wheat together claim nearly 80 per cent of the gross cropped area of the district. The 

five cereals (rice, wheat, maize, barley and other cereals) occupied 71.16 per cent and have 

little area for pulses (21.14 per cent) an important group of food grains crops. Oilseeds (3.11 

per cent) have a minor presence and so as non-food crops. 
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Table 7: Area under Major Crops 

Seasons Crops (ha) 
Cereals Coarse 

Cereals 
Pulses Oil 

Seeds 
Fibre 

Crops 
Any 

Other 
Crops 

Total 
Area 

Kharif 83000 3500 1250 700 0 811 89595 
Rabi 49523 16147 2714 6033 0 1330 75961 
Summer/ 
Garma 

0 
1622 

11995 878 36004 0 50499 

Horticulture & 
Plantation 
Crops 

0 

0 

0 0 0 10762 10762 

Total 132523 21269 15959 7611 36004 12903 226817 
 

1.14 Irrigation 

Irrigation from both surfaces and ground water is being practiced in the district. The irrigation 

from ground water is mainly through diesel operated pumps.  

In addition to this various irrigation facilities have been provided in the district through a number 

of medium and minor irrigation schemes, surface percolation wells, open borings with strainer, 

rahat pumps, low lift pumps and hand pumps. 

Table 8: Block wise source of Irrigation details 

S. No. Name of Block Irrigated Area (ha) Gross Rainfed Area (ha)  

Gross 
Irrigated 
Area 

Net 
Irrigated 
Area 

Partially 
Irrigated / 
Protective 
Irrigation 

Un-
Irrigated 
or Totally 
Rainfed 

Total  

1 Bahadurganj 25300.66  14944.49  1619.26  11724.56  13343.82  

2 Dighalbank 24645.68  13105.66  784.8  11646.23  12431.03  

3 Kishanganj 22876.38  19616.99  1569.28  10078.56  11647.84  

4 Kochadhaman 27500.86  13773.75  929.29  13047.38  13976.67  

5 Pothia 25790.58  18619.08  1945.26  12895.27  14840.53  

6 Terhagachh 25285.78  12605.79  1450.2  12000.69  13450.89  

7 Thakurganj 25309.79  13507.68  1893.3  11610.39  13503.69  

Total 176709.73  106173.44  10191.39  83003.08  93194.47  
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Agricultural activity in the district is by and large confined to the traditional kharif cultivation 

depending primarily on monsoon rainfall and rabi cultivation in localized patches where 

irrigation facilities are available. The major kharif crops grown are paddy, maize while 

among the rabi crops wheat, pulses and mustard are important. As per available statistics, out 

of the gross cropped area of 188682.5 hectares, 179858 hectares are irrigated by different 

sources of irrigation e.g. tubewells, dugwells, canals and tanks.  (Source : DIP). 

 

Figure 7: Irrigation based classification 

Area irrigated by different sources is given in table. 

Table 9: Area irrigated by different sources 

S. No. Name of 
Block 

Source of 
Irrigation 

Surface Irrigation Ground water 

Canal 
based 

Tank/Ponds/Res
evoirs 

Tubewell 

Govt. 
Canals 

Govt. Resevoirs Govt. Private 

1 Bahadurganj Number 2 10 26 3581 

Command 
Area (ha) 

6160 2580 425 7162 

2 Dighalbank Number 7 6 71 4107 

Command 
Area (ha) 

17906 2790 1285 8214 

3 Kishanganj Number 2 6 50 3204 

Command 
Area (ha) 

5058 2920 885 6408 
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4 Kochadhaman Number 1 9 9 2838 

Command 
Area (ha) 

800 3506 135 5676 

5 Pothia Number 2 4 23 1568 

Command 
Area (ha) 

4575 1040 355 3136 

6 Terhagachh Number 6 5 10 752 

Command 
Area (ha) 

8375 2265 150 1504 

7 Thakurganj Number 3 5 13 1171 

Command 
Area (ha) 

7255 1716 195 2342 

Source : DIP 
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Chapter-2 

Data Collection and Generation 

The primary Data such as water level, quality, geophysical data and exploration details 

available with CGWB has been collected and utilised as baseline data. The Central Ground 

Water Board has established a network of observation wells under National Hydrograph 

Network programme to study the behavior of ground water level and quality of ground water 

in the district. To understand the sub–surface geology, identify the various water bearing 

horizons including their depth, thickness and compute the hydraulic characteristics such as 

transmissivity and storativity of the aquifers, exploratory drilling programme was carried out 

by Central Ground Water Board. For other inputs such as hydrometeorological, Landuse, 

cropping pattern etc. were collected from concerned state and central govt departments and 

compiled. 

2.1 Hydrogeological Data  
Hydrogeological data of the district was collected from CGWB reports, BDRs and 

unpublished reports. 

2.1.1 Water Level  

Water level data collected from the National Hydrograph Network Stations (NHNS) of 

CGWB in the Araria District. Data of 09 monitoring wells were collected and historical water 

level trend compiled representing phreatic aquifer.  

2.2 Hydrochemical Data 

Groundwater quality of an area is a function of physical and chemical parameters that are 

greatly influenced by geological formations and anthropogenic activities. Quality of ground 

water is as much demanding as its quantity. Suitability of ground water for drinking and 

irrigational purpose is important for its safe and effective use. The concentration of the major  

ions and other dissolved ions in ground water are function of the availability of the 

constituents in the aquifer matrices and their solubility. Rocks, through which water circulate,  

are composed of minerals and amorphous solids, which in turn are composed of chemical 

elements that greatly affect the ground water quality. Ground water samples of 09 NHNS have 

been analysed in the Chemical lab of CGWB. 
 

. 
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2.3 Exploratory Drilling 

Quaternary unconsolidated sediments consisting of sand with varying degree, constitute potential 

ground water repository.  Shallow aquifer is about 40-70 meters within a depth of 80 meters. 

Though lateral facies changes have been observed, the aquifer system behaves as single 

continuous one. The aquifers are highly potential. Exploratory wells were drilled in the district 

through inhouse drilling under NAQUIM in two locations. Maximum depth of drilling is 150 

mbgl.  The details of exploratory wells constructed by CGWB through outsourcing are given in 

Annexure II. 
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Chapter-3 

Data Interpretation, Integration and Aquifer Mapping 

The data collected and generated on various parameters viz., water levels, water quality, 

exploration, aquifer parameters, geophysical, hydrology, hydrometeorology, irrigation, 

thematic layers was interpreted and integrated. Based on this the various aquifer characteristic 

maps on hydrogeology, aquifer wise water level scenario both current and long term 

scenarios, aquifer wise ground water quality, 2-D and 3-D sub-surface disposition of aquifers 

by drawing fence and lithological sections, aquifer wise yield potential, aquifer wise 

resources, aquifer maps were generated and as discussed in details.  

3.1 Geology 

The entire district is underlain by a thick pile of unconsolidated sediments of Quaternary period. 

Geological Survey of India (GSI) has given classification of Quaternary alluvium based on 

topography, drainage and nature of alluvial deposits. 

3.1.1 Startigraphic Succession 

The general stratigraphic succession found in Araria district is given below. 

Geological Time Formation Lithology 

Present day to upper 

Holocene 

Diara Formations Alternation of grey, fine silt 

and clay 

 

Unclassified Holocene 

 

Kosi Formations 

 

Grey silt and clay alternation 

with fine to medium sand 

---- Purnea Formations Pale yellow and grey silt and 

silty clay, fine sand, Grey 

medium to coarse sand. 

The Purnea Formation is the oldest formation exposed in the district. It occurs as detached 

blocks of varying aerial extent. It consists of pale brown to mottled silty or sandy loam 

underlain by fine to medium sand. The Kosi formation consists of oxidized alluvial fill 

varying in thickness from 6 to 18 m. It consists of sand and silt with lenses of fine to very 

fine micaceous sand. The Diara Formation occurs as the narrow linear tracts of swampy low 

grounds along the present day river channels. It consists of alternating fine to medium 

grained sand and silt. 



 
 
 

18 | P a g e  
 

 
 

Figure 8: Geological map of Kishanganj district 

3.2 Hydrogeology 

Kishanganj district is a part of North Ganga Plains falling in the Mahananda sub-basin. The 

entire district is occupied by thick quaternary alluvial deposits. These alluvial deposits are 

carried by the rivers originating from the Himalayas. The alluvial deposit ranges from clay, 

silt to sand of various sizes. Quaternary sediments in the area constitute the potential aquifer. 

The frequent lateral facies change in the area is common phenomenon. So the nature of the 

granular material may change within short distance. However due to dominance of granular 

material over fine clastics in alluvial sediments, the aquifer are continuous and regionally 

extensive. It is found to occur continuously down to the explored depth of 105m bgl, at places 

capped by thin  clay capping. 

 

The various grades of sand, gravel and pebble beds occurring in the alluvial sediments form 

excellent and prolific aquifers. At places, granular materials occur from ground level downward 

with a little or no clay capping. Due to this, ground water occurs under water table to 

semiconfined condition in the district.  This aquifer is commonly tapped by dug-wells of depth 

ranges from 5 to 10 m bgl and shallow tube well (depth between 20 to 60 m.). The ground water 
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in the phreatic aquifer occurs under water table conditions. The hydrogeological map of the 

district along with EC contour is shown in Figure 9 and the generalised lithological log of of the 

district is shown in Figure 10. 

The gradient of water table is in the south east direction and is in conformity with 

topographic gradient. 

 

250

300

300

250

450

550

550
450

250

250

250

250

200
200

350

450

AGE GROUP LITHOLOGY HYDROGEOLOGY YIELD

Quaternary
Recent alluvium,
Clay, Silt & Sand

Fairly thick regionally extensive unconfined to 
semi confined condition Ground water rests within 
5 m bgl ground water fluctuation is within 2 m

Suitable for deep and shallow tube wells, discharge
prospects above 150 m³/hour with nominal draw down
in deep tube well and 50 m³/hour in shallow tube well

LEGEND

RIVEREC CONTOUR 300

HYDROGEOLOGICAL MAP 
KISHANGANJ DISTRICT, BIHAR

N

E P

A

W    
   E

    
   S

    
   T

B    
  E

    
  N

     
 G     

 A     
 L

MAHANAN
DA  R

.

KISHANGANJ

K
 a

 n
 k

 a
 i 

 N
.

K 
a 

n 
k 

a 
i  

N
.

K
 a

 n
 k

 a
 i 

 N
.

K 
a 

n 
k 

a 
i  

N
.

MAH
AN

AN
DA 

 R
.

M
EC

HI
  R

.

10 2 3 Km.

Scale

A    R
    A    R    I    A

N

L

P    U    R    N    I    A

Dighalbank

Terhagachh

Bahadurganj

Kochadham

Thakurganj

Potiah

 
Figure 9: Hydrogeological Map of Kishanganj District 
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(Sand zones show local aquifer) 
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Figure 10: Generalised Litholog of Kishanganj District 

3.2.1 Ground Water Dynamics 

NAQUIM study of Araria district has been taken during Annual Actin Plan 2020-21.   Due to 

Covid -19 pandemic, ground water monitoring of pre-monsoon was affected. Hence, water 

level data for the year 2019 of NHNS have been taken to assess the temporal and spatial 

behaviour of ground water during pre and post monsoon periods (Annexure I). 

 3.2.1.1 Water Level behavior  

Pre and post monsoon depth to water level varies from 1.98 – 9.19 m bgl and 1.47 – 8.32 m 

bgl respectively. From the study of the pre-monsoon (2019) depth to water level map (Figure 

11), it is evident that ground water level during pre-monsoon period mainly varies between 2 

- 5 m below ground level in the major part of the district. Ground water levels (>5 m) were 

observed in north-eastern part of the district (Thakurganj block). From the study of the post-

monsoon (2019) depth to water map (Figure 12), it is conspicuous that ground water level 

during post-monsoon period mainly varies between 2 - 5 m below ground level in the major 
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part of the district. Deeper ground water levels more than 5 mbgl is observed in Thakurganj 

and Bahadurganj blocks in the district. 

 

Figure 11: Pre-Monsoon Depth to Water Level (2019) Map of Kishanganj District 

 

Figure 12: Post-Monsoon Depth to Water Level (2019) Map of Kishanganj District 
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3.2.1.2 Water Level Fluctuation 

Seasonal water level fluctuation have been analysed from the data of May 2019 and 

November 2019. All the wells monitored are showing rise in ground water levels. The rise in 

water level is in the range of 0 – 2 m (Figure 13).  

 

Figure 13: Pre to Post-Monsoon Water Level Fluctuation (2019) Map of Kishanganj District 

3.2.1.3 Water Table and Ground Water Movement 

The movement of water in the aquifer and the gradient of movement are of utmost 

significance for better understanding the nature of aquifer system in the area. The pre and 

post monsoon water level data from the shallow aquifer has been utilised to estimate the 

water table or the head with respect to the reduced level (Figure 14 and 15). In general 

groundwater flows in a N-S and NE-SW. 
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Figure 14: Water Table Contour (pre-monsoon, 2019) Map and Ground Water Flow of 

Kishanganj District 

 

Figure 15: Water Table Contour ( Post-monsoon, 2019) Map and Ground Water Flow of 

Kishanganj District 
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3.3 Ground Water Exploration 

The exploratory data particularly includes the information on sub–surface geology, 

hydrogeological information and geometry of aquifer. Based on exploration data, composite 

litholog of Exploratory wells and Observation wells have been prepared.  Inhouse exploration 

is carried out in two locations in the districts. Location of the exploratory wells is given in 

figure 16 and details are presented in Annexure II. 

Results of exploratory wells drilled in the district, salient findings are summarized as follows:  

i. Exploratory drillings down to depth range of 150 mbgl by CGWB at BSF Camp 

Khagra, Kishanganj and Motihara confirm presence of highly potential and thick sand 

& gravel layers.  

ii. The zones tapped ranges from 67 to 124 mbgl (Motihara) and from 46 to 94 mbgl and 

102 to 138 mbgl (Khagra BSF Camp, Kishanganj).  

iii. Tube wells drilled by CGWB in the district are observed to have yield of 150 m3/hr to 

200 m3/hr. This indicates that aquifers are highly potential. 

iv. Due to absence of clay layers, the aquifer system may be considered as single 

conitnuous one. 

v. The piezometric head of all the wells drilled is within 7.0 mbgl, which indicates the 

hydrostatic presuure of the aquifer and prolific nature. 

 
Figure 16: Location of Exploratory Well, Kishanganj District 
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ONGC drilled a borehole (Figure 17) up to 2857.35 m depth at Purnea (Lat. 26˚ 02’30”, 

Long. 87˚ 43’40”), located close to Kankai River towards western boundary of the present 

survey area. The borehole lithology reveals the bottom of Upper Siwalik underlying the 

alluvium at 1223 m depth. The Upper Siwaliks rest on the Gondwana sediments. In this 

borehole in the depth range 85-450 m a total of 215 m thick aquifer zone is identified. There 

is no aquifer in the depth range 292-425 m. The general resistivity range for the aquifer zones 

is 42 to 59 ohmm. Further deep, in the depth range 525-835 m, the total aquifer thickness is 

150 m with resistivity ranging from 21 to 29 ohm.m, It indicates the presence of finer 

sediments at depth, possibly in the Upper Siwaliks. Overall the information from borehole on 

the presence of thick aquifers up to 450 m depth could form a base for groundwater 

exploration in the area. 

 

 

Fig. 9. Section shows the lithofacies variation in the Araria district, Bihar. 

 

 
 

 

 

 

 

 

 

 

Figure 17: ONGC Drilling Location 

3.4 Ground Water Quality  

Groundwater quality of an area is a function of physical and chemical parameters that are 

greatly influenced by geological formations and anthropogenic activities. Quality of ground 

water is as much demanding as its quantity. Suitability of ground water for drinking and 

irrigational purpose is important for its safe and effective use. The concentration of the major 

KOSI RIVER 

MAHANANDA  
RIVER 

Kankai River 

ONGC Purnea  
Borehole 
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35 ions and other dissolved ions in ground water are function of the availability of the 

constituents in the aquifer matrices and their solubility. Rocks, through which water circulate, 

are composed of minerals and amorphous solids, which in turn are composed of chemical 

elements that greatly affect the ground water quality. 

These water samples were analysed in chemical laboratory of CGWB MER-Patna. 

Overall, results reveal that pH values of the collected water samples vary between 8.02 and 

8.50. The groundwater samples are slightly alkaline in nature. EC values range between 264 

and 1719 μs/cm. Large variations in EC values are primarily attributed to geochemical 

processes that prevail in the region. Similarly, TDS values range from 158 to 1031 mg/L. 

This suggests that the study area is characterized by fresh water, with TDS values less than 

1000 mg/L. Value of TDS more than 1000 mg/L of Dug Well indicates the stagnation of 

water in a well. Range of chemical constituents has been given in table 12 and details are 

given in Annexure IV. 

Total Hardness: 

It is expressed in terms CaCO3 and it is equal to Calcium + Magnesium equivalent per litre. 

The degree of hardness in water is commonly based on the classification given by Sawyer 

and Mc Carty, 1967. 

 

 

 

 

  

In the study area, the total hardness value ranges from 75 to 415 mg/l. 

Table 10: Ranges of chemical constituents of NHNS Wells 

Chemical Constituents and quality parameters Dug well samples 

pH 8.02 – 8.50 

EC (micro siemens/cm at 250c) 264 - 1719 

TDS (ppm) 158 – 1031 

TH as CaCo3 (ppm) 75 - 415 

Ca (ppm) 18 – 78 

Mg (ppm) 5 - 53 

Hardness 
(mg/l) as caco3 

Water Class 

 0-75 Soft 
 75-150 Moderate 
 150-300 Hard 
 300-600 Very hard 
>600 Extremely hard 
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Na (ppm) 0.7 – 3.7 

K (ppm) 0.08 – 5.06 

HCO3 (ppm) 49 - 549 

Cl (ppm) 11 - 160 

SO4 (ppm) 0.1 – 0.9 

NO3 (ppm) 0.3 – 2.77 

F (ppm) 0.0 – 0.06 

The above table indicates that ground water in the district is potable. In order to understand 

the chemical characteristics of the groundwater in the study area, analytical results were 

plotted in Modified Piper diagram, Wilcox and USSL plots (Figure 18, 19 & 20).  

Plot on Modified Piper diagram (Figure 18) show that groundwater of the area may be 

classified in two chemical types. The dominant water types are of calcium bicarbonate type. 

The Ca -HCO3 water is primarily a result of dissolution of carbonate minerals, and the origin 

of water is mainly due to rainfall-derived recharge, whereby surface water charged with 

atmospheric and biogenic CO2 infiltrates into the subsurface. The other type is calcium – 

magnesium chloride. 

The plot of analytical data on the Wilcox (1955) diagram (Figure 19) relating EC and sodium 

percent shows that in the region groundwater are excellent to good quality and may be used 

for irrigation purposes. 

The United States Soil Laboratory Staff’s (USSLS’s) diagram classifies the water quality into 

16 zones to assess the degree of suitability of water for irrigation (Figure 20) in which waters 

have been divided into C1, C2 C3 and C4 types on the basis of salinity hazard and S1, S2, S3, 

S4 types on the basis of sodium hazard. The classification of irrigation waters with respect to 

SAR is primarily based on the soil. The Figure 20 shows that all the samples have fall in low 

sodium hazard class and medium salinity hazard. Ground water of the district is suitable for 

irrigation purposes. 
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Figure 18: Distribution of water samples of various hydrochemical facies in Modified Piper 
Diagram 

 

Figure 19: Plot of sodium percent versus electrical conductivity (after Wilcox 1955) 
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Figure 20: USSL Diagram for classification of irrigation water 

3.5 Aquifer Disposition 

To study the aquifer disposition in detail, hydrogeological cross sections indicating aquifer 

geometry have been prepared viz. A - A’ (Southern part). The aquifer disposition prepared is 

a regional picture based on data of available exploratory wells drilled by CGWB. 

3.5.1 Hydrogeological Cross Section 

Hydrogeological cross section of A-A’ (EW at Khagra BSF Camp to EW at Motihara) shown 

in figure- 22 has been prepared based on exploratory well data of CGWB. The alluvial 

deposits are represented by alternating, regionally extensive, layers of sands of various grade, 

forming prolific aquifer system. The aquifers comprising sands are almost continuous from 

the ground level to the depth of well (Figure 22).  
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Figure 21: Location Map showing Section Lines, Kishanganj District 

 

 

Figure 22: Hydrogeological Cross Section along A-A’ 
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Chapter 4 

Ground Water Resources 

Ground Water Resource of the area has been estimated block wise based on for base year as 

on 2020. In the present report GEC 2015 methodology has been used and based on the 

assessment has been made using appropriate assumptions. This methodology recommends 

aquifer wise ground water resource assessment of both the Ground water resources 

components, i.e., Replenishable ground water resources or Dynamic Ground Water 

Resources and In-storage Resources or Static Resources. The assessment of ground water 

includes assessment of dynamic and in-storage ground water resources, but the development 

planning should mainly depend on dynamic resource only as it gets replenished every year. 

Changes in static or in-storage resources reflect impacts of ground water mining. Such 

resources may not be replenishable annually and may be allowed to be extracted only during 

exigencies with proper recharge planning in the succeeding excess rainfall years. 

4.1 Assessment of Annually Replenishable or Dynamic Ground Water Resources   

(Unconfined Aquifer i. e Aquifer-I) 

The methodology for ground water resources estimation is based on the principle of water 

balance as given below – 

Inflow – Outflow = Change in Storage (of an aquifer) 

The equation can be further elaborated as  

∆S= RRF+RSTR+RC+RSWI+RGWI+RTP+RWCS±VF ± LF -GE-T-E-B  

Where,  

∆S – Change is storage, RRF – Rainfall recharge, RSTR- Recharge from stream channels 

RC – Recharge from canals, RSWI – Recharge from surface water irrigation 

RGWI- Recharge from ground water irrigation, RTP- Recharge from Tanks & Ponds 

RWCS – Recharge from water conservation structures, VF – Vertical flow across the aquifer 

system, LF- Lateral flow along the aquifer system (through flow), GE-Ground Water 

Extraction, T- Transpiration, E- Evaporation, B-Base flow 

The dynamic Ground Water Resources has been assessed by CGWB, MER, Patna in 

association with Minor Water Resources Deoartment, Government of Bihar based on GEC, 

Methodology 2015. The salient features of Dynamic Ground Water Resources of Araria 
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district (as on 31st March, 2020) are given in table 13. Other details information regarding 

Dynamic Ground Water Resources of Araria district is provided in Annexure-IV. 

Table 11: Salient Features of Dynamic Groundwater Resources of Araria District (as on 31is March, 
2020) 

Type of Assessment Unit Community Development Blocks 
(07 blocks) 

Annual Ground Water Recharge (MCM) 713.94  

Provision for Natural Discharge (MCM) 65.50  

Annual Extractable Ground Water Resources (MCM) 648.44  

Existing Gross Ground Water Draft for All Uses (MCM) 191.71 

Irrigation Use (MCM)                  149.30 

Industrial Use (MCM)                      7.74 

Domestic Use (MCM)                  34.67 

Annual GW Allocation for domestic use as on 2025 (MCM) 38.95 

Net Annual GW Availability for ‘Future Use’ (MCM) 452.44 

Stage of Ground Water Extraction (%) 29.57% 
 

Overall stage of ground water extraction in the area is 29.57% and all the blocks have been 

categorised under safe category on the basis of the status of ground water utilisation. The 

SOD in the area varies between 17.58% (Bahadurganj block) and 46.37% (Pothia block). 

This indicates that in most of the area groundwater use is low and significant scope of further 

development exists in the areas. 

The total annual extractable ground water resources 648.44 MCM. The gross annual 

extrcation of ground water in the district is 191.71 MCM under irrigation, industrial and 

domestic uses. Net ground water availabilty for future uses is 452.44 MCM. 
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Figure 23: Block wise Stage of Ground Water Extraction 

 

 
Figure 24: Block wise Net Resources vis-a-vis Gross Draft 
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Chapter-5 

Ground Water Related Issues 

Prevailing agricultural/Irrigation practices, increase in groundwater demand, geogenic reason for 

variation in groundwater quality are some of the major reasons for ground water related issues in 

the district. Followings are the major ground water related issues in the area. 

5.1 Identification of Issues 

There is thick pile of sediments, as revaled from the litholg of the tube wells drilled in the 

district. In the southern parts of the district, there is no significant clay layer down to the depth of 

150 mbgl, as reported from the CGWB drilling data. The aquifer is continuous one and may be 

called unconfined. The aquifers are highly potential and prolofic in nature. In other parts of the 

district, although clay layers are present, as revaled from the data of constructed wells, the 

aquifers are highly potential. Dynamic Ground Water Resources (as on 2020) also indicates that 

all the 07 blocks are in safe category. The stage of ground water extraction varies between 

17.58% and 46.37%. There is ample scope for ground water development in the district. 04 

blocks namely Bahadurganj, Dighlabank, Terhagachh and Thakurganj have stage of ground 

water development less than the district averge of 29.57%. Quantitavely, the district has no such 

ground water issues. 

Available groundwater resources indicate that the block falling in the canal command area have 

high ground water resource and low draft, resulting in shallow water level in pre-monsoon period 

and become water logged during post monsoon period. 

Qualitatively, the iron content is more than its permissible limit in all the blocks of the district as 

reported by PHED, Government of Bihar. 

5.2 Major Ground Water Related Issues 

i. Water Logging and flooding: the block falling in the canal command area have high 

ground water resource and low draft, resulting in shallow water level in pre-monsoon 

period and become water logged during post monsoon period. 
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ii. Iron content in the ground water : Iron content is more than permissible limit is in all the 

blocks of the district, in shallower zone. Local people reported that after flooding, the iron 

concentration is increased in the shallower wells. 
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Chapter-6 

Management Strategies 

The district is rich in ground as well as surface water resources. The conjunctive use of surface and 

ground water will provide better ground water management strategy.  

6.1 Ground Water Development 

Development of groundwater potential in the area has to be viewed against the backdrop of a 

predominant agrarian economy. The aquifer system present in the district is highly potential. As per 

Ground Water Resources Assessment 2020, the stage of ground water extrcation in the district is 

only 29.57%. There is a lot of scope for further development of ground water.  

A shallow tube well within the depth range of 20-40 m, tapping granular zone of 10-15 mbgl and 25-

30 mbgl respectively can yield as high as 75 m3/hr. A well assembly of 76 mm diameter or 102 mm 

diameter with 6 to 12 m of slotted pipes can be used for construction of tube wells. Medium tube 

wells can be constructed by tapping potential aquifer present in the depth range of 50-100 m bgl. A 

well down to a depth of 70-100 meters tapping the aquifer of 50-80 m bgl can yield on an average of 

180 m3/hr discharge for nominal drawdown. The slot size should be recommended as per the grain 

size. For medium to coarse-grained sand the slot opening may be 1/16”. CGWB explorations have 

revealed the presence of deeper potential aquifer down to drilled depth of 150 mbgl. 

Conjunctive use of surface and ground water is the best possible way for optimum use of the 
resource. 

Possibility of construction of additional shallow tube wells 

On the basis of Dynamic Ground Water Resources Assessment - 2020, additional number of shallow 

tube well for alluvium area for each block has been calculated within the safe limit of the Stage of 

extrcation upto 70% by considering unit draft for each tube well 0.95 ha m. As per the calculation, a 

total of 16377 number of tube wells can be constructed to fulfil the future demand of ground water. 

The block wise additional number of tube well is given in table. 
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Table 12: Additional Nos. of STW feasible based on GW availability 

Assessment 
Unit  Name 

Total 
Annual  
Ground 
Water 
(Ham) 

Recharge 

Annual 
Extractabl
e Ground 

Water 
Resource  

(Ham) 

Total 
Extractio
n  (Ham) 

Annual 
GW 

Allocation 
for  for 

Domestic 
Use  as on 

2025  
(Ham) 

Stage 
of 

Ground 
Water  
Extract
ion (%) 

Categ
ory 

Proje
cted 
SOD 
(%) 

GW 
draft at 
Projecte
d SOD 

Addition
al 
Resourc
e 
Availabl
e 

Unit 
Draft 
of 
STW 

Additiona
l Nos. of 
STW 
feasible 
based on 
GW 
availabilit
y 

Bahadurganj 
11784.37 11195.16 1968.33 633.92 17.58 

safe 70 
7836.61 2724.63 0.95 2868 

Dighalbank 
8771.65 7894.49 1529.45 403.22 19.37 

safe 70 
5526.14 1965.13 0.95 2069 

Kishanganj 
6583.71 5925.34 2628.91 876.08 44.37 

safe 70 
4147.74 901.52 0.95 949 

Kochadhaman 
10387.81 9349.03 3239.27 565.33 34.65 

safe 70 
6544.32 2239.38 0.95 2357 

Pothia 
13480.85 12132.76 5625.73 507.99 46.37 

safe 70 
8492.93 3131.84 0.95 3297 

Terhagachh 
6775.14 6097.63 1466.98 272.94 24.06 

safe 70 
4268.34 1556.35 0.95 1638 

Thakurganj 
13609.99 12248.99 2712.71 635.47 22.15 

safe 70 
8574.29 3039.23 0.95 3199 

 

 6.2 Water Conservation and Artificial Recharge      

All the blocks of the district fall under the safe category. The need for water conservation and 

artificial recharge need not be over emphasized in canal command area. Available groundwater 

resources indicate that the block falling in the canal command area have high ground water resource 

and low draft, resulting in shallow water level in pre-monsoon period and become water logged 

during post monsoon period. Exploitation of ground water in these blocks would push the water level 

to desirable depth.   
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Chapter 7 

Block Wise Aquifer Information and Management Plan 
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1. BLOCK : BAHADURGANJ 

1.0 General Information 
1. Total area  : 271.68 sq km 
2. Total number of Panchayat  : 20 
3. Total number of villages  : 106 
4. Population (Census 2011) Total : 266287 

  Rural : 216589 
  Urban : 49698 

5. Normal annual rainfall 
 

 : 2141.8 mm 

6. Basin / Sub-basin 
 

 : Kosi riverbasin, 
Mahananda river basin 

7. Location   
 
 

 Latitude  : 26.264252 to 26.351642 
     
 Longitude  : 87.828278 to 87.931232 

     

Bahadurganj is a block in Kishanganj district of Bihar State, India. Bahadurganj block head 

quarter is in Bahadurganj town. It belongs to Purnia division. Bahadurganj block is located 

between 26.264252 to 26.351642 latitude and 87.828278 to 87.931232 longitude. The block is 

surroundedin the north by Dighalbank block of Kishanganj district, in the south by 

Kochadhaman block and in the west by Palasi block of Araria district and in the east by 

Kishanganj and Thakurganj block of Kishanganj district (Figure 1).  
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Figure 1: Administrative Map of Bahadurganj Block, Kishanganj District 

1.1 Basic demographic detail of Bahadurganj block (Census 2011) 

As per census 2011 the total population of Bahadurganj block is 266287 among which 49698 

people live in urban area that is 18.66% of total population (Table 1A). Therefore, the block is a 

rural one. 

Table 1A: Population of Bahadurganj block 

          Block Rural Population Urban Population Total 

Bahadurganj 216589 49698 266287 

The block consists of 20 Gram Panchayats, 106 villages and 94512 households (Table 1B). 

Table 1B: Total number of panchayats, villages & household of Bahadurganj block 

          Block Total Panchayat Total villages Total Household 

 Bahadurganj 20 106 266287 

 

1.2 Rainfall and Temperature 

Normal annual rainfall of Bahadurganj block is 2148.8 mm of which 82.74% occurs during the 

monsoon season. The normal rainfall during monsoon season is 1772.3 mm and during non-
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monsoon season is 369.5 mm. The variation of rainfall in this zone is from 2148.8 mm to 2486.2 

mm and the temperature varies from 40˚C to 7˚C. 

1.3 Distribution of persons engaged in agriculture and other workers/ non workers in the 

block 

In Bahadurganj block, 71% of total population is non workers. It is evident from below diagram 

that 17% of the total population in the block is engaged in agriculture, 7% are  cultivator, 1% 

comprises household industrial workers and 4% comprises other worker (Figure 2). 

 

 

      Figure 2: Distribution of persons engaged in Bahadurganj blockSource- Census 2011 

Table 1C: Distribution of persons engaged in Bahadurganj block 

Block

Total 
workers 
(main + 

marginal 
workers

Cultivators Agricultural 
labourers

Household industry 
workers

Other 
workers

Non-
workers

Bahadurganj 63367 14388 37865 1602 9512 153222  

1.4 Soil 

Soils of district can be called alluvial or sandy loam. This soil is partly derived from the older 

alluvium and partly from the newer alluvium. The soil is light, sandy loam to loam. The nutrients 

status in soil is low to medium, with deficiency of zinc and phosphorus pentoxide. The flood 
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plains of the Mahananda Parmar contain clayey loams which are very fertile.pH in the range of 

5.8 – 8.0. 

1.5 Physiographic, Basin/sub-basin, and Drainage: 

There are two sub basins namely Kosi River basin and Mahananda river basin in the district. The 

Major rivers flowing through the district are Mahananda, Kankai, Mechi, Donk, Ratua and 

Ramzan Sudhani.The block having average elevation of 50 meters. Parallel to sub-parallel 

drainage pattern followed to this block. 

1.6 Geomorphology 

Bahadurganj block underlain by mostly younger alluvial deposits and it is lies in the Gangetic 

Plains falling in the Mahananda, Kosi sub-basin.  The block is broadly flat plain. The elevation 

varies from 55 to 60 m above mean sea level (Figure 3).  

 
Figure 3: Geomorphology Map of Bahadurganj block 

1.7 Land use pattern 

Total geographic area of the Bahadurganj block is 27168.5  ha among which net sown area 

21963.4 ha and gross cropped area is 29360.5 ha. Area under other uses is 5040.67 ha and164.49 

ha area is under waste land. It is evident that net sown area comprises 80.84% of total 



 
 
 

43 | P a g e  
 

geographical area in the block and 18.55% area under other uses. A considerable part of the 

block, 0.60% of total area, is under waste land. The cropping intensity of the block is 133.7% 

(Table 1C). 

Table 1 D:   Details of Land use pattern of Bahadurganj block (area in ha) 

Name of the 
block 

Total 
Geogra
phical 
area 

Gross 
cropped 
area 

Net 
sown 
area 

Area 
sown 
more 
than 
once 

Cropping 
intensity  
 

Area 
under 
forest 

Area 
under 
wasteland 

Area under 
other uses 

Bahadurganj 27168.5 29360.5 21963.4 7397.08 133.7% 0 164.49 5040.67 
 

1.8 Agriculture and Irrigation 

Bahadurganj block falls in the Agro-climatic Zone II (ICAR notification). The cropping 

sequence followed in this zone is Paddy – Maize, Jute, Moong, Paddy –Wheat, Maize, 

Vegetables, Paddy–Maize, Millet. 

The irrigation from the ground water is mainly through the shallow tube wells.The irrigation in 

the district is provided mainly by ground water.  Ground water is easily exploitable with the help 

of Bamboo boring and shallow tube wells fitted mostly with diesel pumps. Shallow tube wells 

are restricted to a depth of 30 – 40 m. These wells are mostly privately owned. The numbers of 

irrigation structure as per 5thMI Census are presented in figure 4. 

Table 1E: No. of MI structure in Bahadurganj block 

Block DW STW MTW DTW Total 

Bahadurganj 01 21 461 0 483 
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Figure 4: No. of MI structure in Bahadurganj block 

2.0 Geology 

The entire part of block is covered by younger alluvium deposit of Quaternary period which 

comes under middle to late Holocene age. It is overlain by Purnea formation, made up of sand 

with occasional clay partings. The nature and characteristics of these formations is semi 

unconsolidated and consist of fine sand feebly oxidized. Kosi- Mahananda formations is 

represented by unoxidized, alternating sequence of sand, silt and clay, both Purnea and kosi-

Mahananda formation are of middle to late Holocene age. It is underlain by Precambrian 

formation. The average thickness of this alluvium in this block is about 69 m (Figure 5). 
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Figure 5: Geology Map of Bahadurganj block, District Kishanganj Bihar 
 

3.0 Hydrogeology 
Bahadurganj block is a part of North Ganga Plains falling in the Mahananda sub-basin. The entire block 

is occupied by thick quaternary alluvial deposits. These alluvial deposits are carried by the rivers 

originating from the Himalayas. The alluvial deposit ranges from clay, silt to sand of various sizes. 

Quaternary sediments in the area constitute the potential aquifer. Generally, aquifers in this block are 

under unconfined to semi-confined conditions.  Yield ranging from 100 to150 m3/hr. Average discharge 

of STW/MDTW and DTW may safely be assumed as 100m3/hr. and150 m3/hr. respectively. 

3.1 Aquifer Disposition 

Aquifer disposition of the area has been studied from the surrounding block of Araria. Major 

part of the block is represented by single aquifer system, which is prolific in nature. 
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3.2 Water Level Behaviour 

The Ground water regime of the block has been monitored from the existing network monitoring 

wells and observation wells. Observation wells are NHS wells and piezometer of Minor Water 

Resources Department, Government of Bihar. 

In existing network monitoring wells depth to water level varies from 3.7 to 8.72 mbgl during 

pre-monsoon season. In post monsoon season, the depth to water level varies from 2.13 to 2.50 

mbgl. 

The water level fluctuation between pre-monsoon and post-monsoon range from 1.57 m to 6.22 

m in this block. 

Table 3A- Water level in Bahadurganj block 

Block Type of well Latitude Longitude RL Pre-monsoon 
(SWL/mbgl)

Post-monsoon 
(SWL/mbgl) Flauctuation (m) Pre WT 

(m amsl)
Post WT 
(m amsl)

Bahadurganj DW 26.263 87.838 59 8.72 2.5 6.22 50.28 56.87

Bahadurganj B DW 26.299 87.81 61.9 3.7 2.13 1.57 58.2 59.9  
 

 
Figure 6 : Pre-monsoon (2019) water level Map of Bahadurganj Block 
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Figure 7 : Post-monsoon (2019) water level Map of Bahadurganj Block 

 
                    Figure 8 : Water level Fluctuation Map (pre-monsoon- post monsoon 2019)  
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4.0 Ground Water Resource Availability and Extraction 

As per dynamic ground water resource of Bihar 2020 total ground water extraction is 1968.33 ham total annual ground water recharge is 

11784.37. Net ground water availability for future use is 9157.25 ham. Stage of ground water extraction is 17.58% and the block is 

categorized as safe. 

Table 4A: Dynamic Ground Water Resource (as on 2020) 

BLOCK

Total Area 
of 

Assessment 
Unit (Ha)

Recharge 
Worthy 

Area(Ha)

Total 
Annual  
Ground 
Water 
(Ham) 

Recharge

Total 
Natural 

Discharges 
(Ham)

Annual 
Extractable 

Ground 
Water 

Resource  
(Ham)

Ground 
Water 

Extraction 
for 

Irrigation 
Use  

(Ham)

 Ground 
Water 

Extraction 
for 

Industrial 
Use (Ham)

 Ground 
Water 

Extractio
n for 

Domestic 
Use 

(Ham)

Total 
Extraction  

(Ham)

Annual 
GW 

Allocatio
n for  for 
Domestic 

Use  as 
on 2025  
(Ham)

Net 
Ground 
Water 

Availabilit
y for 

future  
use  

(Ham)

Stage of 
Ground 
Water  

Extractio
n (%)

Categori
zation 
(Over-

Exploite
d/Critical
/Semicrit
ical/Safe/
Saline)

BAHADURGANJ 24787 24787 11784.37 589.21 11195.16 1305 99.00 564.34 1968.33 633.92 9157.25 17.58 safe  
 

5.0 Chemical Analysis  

Result of chemical analysis of ground water of shallow aquifer is given in the table below (Table 5B). In general, chemical quality of shallow aquifer is 

potable. 

Table 4B-   Result of Chemical Analysis of Ground Water Samples 
Sl.No. District Block Location Latitude Longitude pH EC TDS TH Ca Mg Na K CO3/SO4 HCO3/NO3 Cl 

1 Kishanganj Bahadurganj Bahadurganj 26.26 87.84 8.02 1719 1031 415 78 53 3.7 5.06 0/0.9 549/2.77 160 

2 Kishanganj Bahadurganj Bahadurganj 

-B 
26.30 87.81 8.50 296 178 100 28 7 0.7 0.17 0/0.1 146/0.04 11 
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6.0 Management Plan 

The dynamic ground water resource reports stage of development is 17.58% which indicates 

there is further scope of ground water development in the block both for agriculture and 

drinking/domestic purposes.    

7.0 Management intervention through Artificial Recharge and rain water 

harvesting 

As per the proposed ARMP of Bihar state, considering the post monsoon water level and long 

term water level trend, no such area has been delineated for implementation of AR structures in 

the block. However, based on the local hydrological situation and site specific development 

scenario artificial recharge and water harvesting techniques may be practiced for efficient and 

sustainable management of ground water resources in the block. 
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2. BLOCK: DIGHALBANK  
1.0 General Information 

1. Total area  : 252.35 sq km 
2. Total number of Panchayat  : 16 
3. Total number of villages  : 81 
4. Population (Census 2011) Total : 208356 

  Rural : 208356 
  Urban : 0 

5. Normal annual rainfall 
 

 : 2141.8 mm 

6. Basin / Sub-basin 
 

 : Kosiriver basin, 
Mahananda river basin 

7. Location   
 

 
 

 Latitude  : 26.4267 to 
    26.5154 
 Longitude  : 87.9062 to 
    87.9842 

 
 

Dighalbank is a block in Kishanganj district of Bihar State, India. Dighalbank block head quarter 

is in Dighalbank town. It belongs to Purnia division. Dighalbank block is located between 

26.4267, 26.5154   latitude and 87.9062 to 87.9842 longitude. The block is surroundedin the 

north by Nepal, in the south by Bahadurganj block of Kishanganj district and in the west by 

Terhagachh block of Kishanganj district and in the east by Thakurganj block of Kishanganj 

district (Figure 1).  
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Figure1: Administrative Map of Dighalbank Block, Kishanganj District 

1.1 Basic demographic details of Dighalbank block (Census 2011) 

As per census 2011 the total population of Dighalbank block is 208356,all the population live in 

rural area (Table 1A). Therefore, the block is a rural one. 

Table 1A- Population of Dighalbank block 

          Block Rural Population Urban Population Total 

          Dighalbank 208356 0 208356 

 

The block consists of 16 Gram Panchayats, 81 villages and 189024 households (Table 1B). 

Table 1B- List of Total number of panchayats, villages & Household of Dighalbank block 

          Block Total Panchayat Total villages Total Household 

          Dighalbank 16 81 189024 

 

1.2 Rainfall and Temperature 

Normal annual rainfall of Dighalbank block is 2148.8 mm of which 82.74% occurs during the 

monsoon season. The normal rainfall during monsoon season is 1772.3 mm and during non-

monsoon season is 369.5 mm. The variation of rainfall in this zone is from 2148.8 mm to 2486.2 

mm and the temperature varies from 40˚C to 7˚C. 
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1.3 Distribution of persons engaged in agriculture and other workers/ non workers in the 

block 

In Dighalbank block, 68% of total population is non workers. It is evident from below diagram 

that 22% of the total population in the block is engaged in agriculture, 7% are  cultivator, 1% 

comprises household industrial workers and 2% comprises other worker (Figure 2)(Table-1C). 

 

 
      Figure 2: Distribution of persons engaged in Dighalbank blockSource- Census 2011 

 

Table 1C- Distribution of worker in Dighalbank block 

Block Total Population

Total 
workers 
(main + 

marginal 
workers

Cultivators Agricultural 
labourers

Household 
industry 
workers

Other 
workers

Non-
workers

Dighalbank 208356 66751 14991 45694 1173 4893 141605  
1.4 Soil 

Soils of this block can be called alluvial or sandy loam. This soil is partly derived from the older 

alluvium and partly from the newer alluvium. The soil is light, sandy loam to loam. The nutrients 

status in soil is low to medium, with deficiency of zinc and phosphorus pentoxide. The flood 

plains of the Mahananda Parmar contain clayey loams which are very fertile.pH in the range of 

5.8 – 8.0. 

1.5 Physiographic, Basin/sub-basin, and Drainage: 
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There are two sub basins namely Kosi River basin and Mahananda river basin in the district.  

The Major rivers flowing through the district are Mahananda, Kankai, Mechi, Donk, Ratua and 

Ramzan Sudhani.The block having average elevation of 60-70 meters. Parallel to sub-parallel 

drainage pattern followed to this block. 

1.6 Geomorphology 

Dighalbank block underlain by mostly younger alluvial deposits and it is lies in the Gangetic 

Plains falling in the Mahananda, Kosi sub-basin.  The block is broadly flat plain. The elevation 

varies from 55 to 60 m above mean sea level (Figure 3).  

 
Figure 3: Geomorphology Map of Dighalbank block 

1.7 Land use pattern 

Total geographic area of the Dighalbank block is 25235 ha among which net sown area 17419 ha 

and gross cropped area is 22420 ha. Area under other uses is 7348.21 ha and 468.5 ha area is 

under waste land. It is evident that net sown area comprises 69.02% of total geographical area in 

the block and 29.11% area under other uses. A considerable part of the block, 1.85% of total 

area, is under waste land. The cropping intensity of the block is 128.7% (Table 1C). 
Table 1 D-   Details of Land use pattern of Dighalbank block (area in ha) 
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Name of 

the block 

Total 

Geograph

ical area 

Gross 

cropped 

area 

Net 

sown 

area 

Area sown 

more than 

once 

Cropping 

intensity 

 

Area 

under 

forest 

Area under 

wasteland 

Area 

under 

other 

uses 

Dighalbank 25235 22420 17419 5001 128.7% 0 468.5 7348.21 

 

 

 

1.8 Agriculture and Irrigation 

Dighalbank block falls in the Agro-climatic Zone II (ICAR notification). The cropping sequence 

followed in this zone is Paddy – Maize, Jute, Moong, Paddy –Wheat, Maize, Vegetables, Paddy–

Maize, Millet. 

The irrigation from the ground water is mainly through the shallow tube wells.The irrigation in 

the district is provided mainly by ground water.  Ground water is easily exploitable with the help 

of Bamboo boring and shallow tube wells fitted mostly with diesel pumps. Shallow tube wells 

are restricted to a depth of 30- 40m. These wells are mostly privately owned. The numbers of 

irrigation structure as per 5thMI Census are presented in (Figure-4). 

 
Figure 4: No. of MI structure in Dighalbank block 

2.0 Geology 

The entire part of block is covered by younger alluvium deposit of Quaternary period which 

comes under middle to late Holocene age. It is overlain by Purnea formation, made up of sand 

with occasional clay partings.   The nature and characteristics of these formations is semi 
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unconsolidated and consist of fine sand feebly oxidized. Kosi- Mahananda formations is 

represented by unoxidized, alternating sequence of sand, silt and clay, both Purnea and kosi-

Mahananda formation are of middle to late Holocene age. It is underlain by Precambrian 

formation. The average thickness of this alluvium in this block is about 69m (Figure 5). 

 
Figure 5: Geology Map of Dighalbank block, District Kishanganj Bihar 

 

3.0 Hydrogeology 

Dighalbank block is a part of North Ganga Plains falling in the Mahananda sub-basin. The entire 

block is occupied by thick quaternary alluvial deposits. These alluvial deposits are carried by the 

rivers originating from the Himalayas. The alluvial deposit ranges from clay, silt to sand of 

various sizes. Quaternary sediments in the area constitute the potential aquifer. Generally, 

aquifers in this block are under unconfined to semi-confined conditions.  Yield ranging from 100 

to150 m3/hr. Average discharge of STW/MDTW and DTW may safely be assumed as 100m3/hr. 

and150 m3/hr. respectively. 

 

2.1 Aquifer Disposition 
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Aquifer disposition of the area has been studied from the surrounding blocks. Major part of the 

block is represented by single aquifer system, which is prolific in nature. 

3.2 Water Level Behaviour 

The Ground water regime of the block has been monitored from the existing network monitoring 

wells and observation wells. Observation wells are NHS wells and piezometer of Minor Water 

Resources Department, Government of Bihar. 

. 

In absence of NHS well data in the block, Water level data of  the adjacent blocks have been 

used to prepared water level map.In existing network monitoring wells at Bahadurganj block 

depth to water level varies from 3.60 to 4.64 mbgl during pre-monsoon season. In post monsoon 

season, the depth to water level varies from 2.76 to 4.25 mbgl. The water level fluctuation 

between pre-monsoon and post-monsoon ranges from 0.90m to 1.19m in this block. 

 

 

 
Figure 6 : Pre-monsoon water level Map of Dighalbank Block 
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Figure 7 : Post-monsoon water level Map of Dighalbank Block 

 

 
                    Figure 8 : Water level Fluctuation Map (pre-monsoon- post monsoon 2019)  
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4.0 Ground Water Resource Availability and Extraction 

As per dynamic ground water resource of Bihar 2020 total ground water extraction of Dighalbank block is 1529.45 ham total annual ground 

water recharge is 8771.65, Net ground water availability for future use is 6320.78 ham. Stage of ground water extraction is 19.37% and the 

block is categorized as safe.  

Table 4A: Dynamic Ground Water Resource (as on 2020) 

BLOCK

Total Area 
of 

Assessment 
Unit (Ha)

Recharge 
Worthy 

Area(Ha)

Total 
Annual  
Ground 
Water 
(Ham) 

Recharge

Total 
Natural 

Discharges 
(Ham)

Annual 
Extractable 

Ground 
Water 

Resource  
(Ham)

Ground 
Water 

Extraction 
for 

Irrigation 
Use  

(Ham)

 Ground 
Water 

Extraction 
for 

Industrial 
Use (Ham)

 Ground 
Water 

Extractio
n for 

Domestic 
Use 

(Ham)

Total 
Extraction  

(Ham)

Annual 
GW 

Allocatio
n for  for 
Domestic 

Use  as 
on 2025  
(Ham)

Net 
Ground 
Water 

Availabilit
y for 

future  
use  

(Ham)

Stage of 
Ground 
Water  

Extractio
n (%)

Categori
zation 
(Over-

Exploite
d/Critical
/Semicrit
ical/Safe/
Saline)

DIGHALBANK 25532 25532 8771.65 877.16 7894.49 1107.5 63.00 358.96 1529.45 403.22 6320.78 19.37 safe  
 

5.0 Chemical Analysis  

There is no NHS well in the block. Hence chemical data of nearby block has been given. Result of chemical analysis of ground water of shallow aquifer is 

given in the table below (Table 5B). In general, chemical quality of shallow aquifer is potable. 

Table 4B-   Result of Chemical Analysis of Ground Water Samples 
Sl.No. District Block Location Latitude Longitude pH EC TDS TH Ca Mg Na K CO3/SO4 HCO3/NO3 Cl 

1 Kishanganj Bahadurganj Bahadurganj 26.26 87.84 8.02 1719 1031 415 78 53 3.7 5.06 0/0.9 549/2.77 160 

2 Kishanganj Bahadurganj Bahadurganj 

-B 
26.30 87.81 8.50 296 178 100 28 7 0.7 0.17 0/0.1 146/0.04 11 
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6.0 Management Plan 

The dynamic ground water resource reports stage of development is 19.37% which indicates there is 

further scope of ground water development in the block both for agriculture and drinking/domestic 

purposes.    

7.0 Management intervention through Artificial Recharge and rain water harvesting 

As per the proposed ARMP of Bihar state, considering the post monsoon water level and long term 

water level trend, no such area has been delineated for implementation of AR structures in the block. 

However, based on the local hydrological situation and site specific development scenario artificial 

recharge and water harvesting techniques may be practiced for efficient and sustainable management 

of ground water resources in the block. 

 



 
 
 

60 | P a g e  
 

3. BLOCK: KISHANGANJ  
1.0 General Information 

1. Total area  : 149.81 sq km 
2. Total number of Panchayat  : 10 
3. Total number of villages  : 72 
4. Population (Census 2011) Total : 273482 

  Rural : 135352 
  Urban : 138130 

5. Normal annual rainfall 
 

 : 2141.8 mm 

6. Basin / Sub-basin 
 

 : Kosi river basin, 
Mahananda river basin 

7. Location   
 
 

 
 Latitude  : 26.3077 to 
    26.4138 
 Longitude  : 87.7763 to 
    87.8656 

 
 

Kishanganj is a block in Kishanganj district of Bihar State, India. Kishanganj block head quarter 

is in Kishanganj town. It belongs to Purnia division.Kishanganj block is located between 

 26.3077, 26.4138 latitude and   87.7763, 87.8656 longitude. The block is surroundedin the north 

by Bahadurganj and Thakurganj block, in the south by West bengal and in the west by 

Kochadhamin block and in the east by Pothia block of Kishanganj district and west bangal state 

(Figure 1).  
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Figure1: Administrative Map of Kishanganj Block, Kishanganj District 

1.1 Basic demographic details of Kishanganj block (Census 2011) 

As per census 2011 the total population of Kishanganj block is 273482 among which 138130 

people live in urban area that is 50.50% of total population (Table 1A). Hence, the block is 

equally distributed in rural and urban area. 

Table 1A- Population of Kishanganj block 

          Block Rural Population Urban Population Total 

 Kishanganj 135352 138130 273482 

 

The block consists of 10 Gram Panchayats, 72 villages and 47256 households (Table 1B). 

Table 1B- List of Total number of Panchayat, villages& Household of Kishanganj block 

          Block Total Panchayat Total villages Total Household 

 Kishanganj 10 72 47256 

 

 

1.2 Rainfall and Temperature 

Normal annual rainfall of Kishanganj block is 2148.8 mm of which 82.74% occurs during the 

monsoon season. The normal rainfall during monsoon season is 1772.3 mm and during non-

monsoon season is 369.5 mm. The variation of rainfall in this zone is from 2148.8 mm to 2486.2 

mm and the temperature varies from 40˚C to 7˚C. 
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1.3Distribution of persons engaged in agriculture and other workers/ non workers in the 

block 

In Kishanganj block, 71% of total population is non workers. It is evident from below diagram 

that 19% of the total population in the block is engaged in agriculture, 6% are  cultivator, less 

than 1% comprises household industrial workers and 4% comprises with other worker (Fig-2) 

(Table 1C).  

 
      Figure 2: Distribution of persons engaged in Kishanganj blockSource- Census 2011 

 

Table 1C- Distribution of workers in Kishanganj block 

Block

Total 
workers 
(main + 
marginal 
workers

Cultivators Agricultural 
labourers

Household 
industry 
workers

Other 
workers

Non-
workers

kishanganj 38596 7474 25612 546 4964 96756  
 

1.4 Soil 

Soils of district can be called alluvial or sandy loam. This soil is partly derived from the older 

alluvium and partly from the newer alluvium. The soil is light, sandy loam to loam. The nutrients 

status in soil is low to medium, with deficiency of zinc and phosphorus pentoxide. The flood 

plains of the Mahananda Parmar contain clayey loams which are very fertile.pH in the range of 

5.8 – 8.0. 
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1.5 Physiographic, Basin/sub-basin, and Drainage: 

There are two sub basins namely Kosi River basin and Mahananda river basin in the district.  

The Major rivers flowing through the district are Mahananda, Kankai, Mechi, Donk, Ratua and 

Ramzan Sudhani.The block having average elevation of 50 meters.Parallel to sub-parallel 

drainage pattern followed to this block. 
1.6 Geomorphology 
Kishanganj block underlain by mostly younger alluvial deposits and it is lies in the Gangetic 

Plains falling in the Mahananda, Kosi sub-basin.  The block is broadly flat plain. The elevation 

varies from 55 to 60 m above mean sea level (Fig-3).  

 
Figure 3: Geomorphology Map of Kishanganj block 

1.7 Land use pattern 

Total geographic area of the Kishanganj block is 14981.4 ha among which net sown area 

10188.4 ha and gross cropped area is 17665.9 ha. Area under other uses is 4450.47 ha and 

340.54 ha area is under waste land. It is evident that net sown area comprises 68% of total 

geographical area in the block and 29.70% area under other uses. A considerable part of the 

block, 2.27% of total area, is under waste land. The cropping intensity of the block is 173.4% 

(Table 1C). 
 
Table 1 C-   Details of Land use pattern of block (area in ha) 
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Name of 

the block 

Total 

Geogra

phical 

area 

Gross 

croppe

d area 

Net 

sown 

area 

Area 

sown 

more 

than 

once 

Croppin

g 

intensity 

Area 

under 

forest 

Area 

under 

wasteland 

Area 

under 

other 

uses 

Kishanganj 14981.4 17665.9 10188.4 7477.42 173.4 % 2 340.54 4450.47 

 

1.8 Agriculture and Irrigation 

Kishanganj block falls in the Agro-climatic Zone II (ICAR notification). The cropping sequence 

followed in this zone is Paddy – Maize, Jute, Moong, Paddy –Wheat, Maize, Vegetables, Paddy–

Maize, Millet. 

The irrigation from the ground water is mainly through the shallow tube wells.The irrigation in 

the district is provided mainly by ground water.  Ground water is easily exploitable with the help 

of Bamboo boring and shallow tube wells fitted mostly with diesel pumps. Shallow tube wells 

are restricted to a depth of 30- 40m. These wells are mostly privately owned. The numbers of 

irrigation structure as per 5thMI Census are presented in (Figure-6). 

 

 

 

 
Figure 4: No. of MI structure in Kishanganj block 

Block DW STW MTW DTW Total 

Kishanganj 0 332 214 0 546 
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2.0 Geology 

The entire part of block is covered by younger alluvium deposit of Quaternary period which 

comes under middle to late Holocene age. It is overlain by Purnea formation, made up of sand 

with occasional clay partings.   The nature and characteristics of these formations is semi 

unconsolidated and consist of fine sand feebly oxidized. Kosi- Mahananda formations is 

represented by unoxidized, alternating sequence of sand, silt and clay, both Purnea and kosi-

Mahananda formation are of middle to late Holocene age. It is underlain by Precambrian 

formation. The average thickness of this alluvium in this block is about 69m (Fig -5). 

 
Figure 5: Geology Map of Kishanganj block, District Kishanganj Bihar 

3.0 Hydrogeology 
Kishanganj block is a part of North Ganga Plains falling in the Mahananda sub-basin. The entire block is occupied 

by thick quaternary alluvial deposits. These alluvial deposits are carried by the rivers originating from the 

Himalayas. The alluvial deposit ranges from clay, silt to sand of various sizes. Quaternary sediments in the area 

constitute the potential aquifer. Generally, aquifers in this block are under unconfined to semi-confined 

conditions.  Yield ranging from 100 to150 m3/hr. Average discharge of STW/MDTW and DTW may safely be 

assumed as 100m3/hr and150 m3/hr respectively. 

3.1 Aquifer Disposition 
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Aquifer disposition of the area has been studied from the exploratory drilling carried out in the 

block. There is single aquifer system down to drilled depth (150 m). The sand zones are of 

varying grades, forming prolofic aquifers. 

 
 

 

 
Figure 6: Location of the borehole 
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Figure 7:   Diagram showing Aquifer disposition  

3.2 Water Level Behaviour 

The Ground water regime of the block has been monitored from the existing network monitoring 

wells and observation wells. Observation wells are NHS wells and piezometer of Minor Water 

Resources Department, Government of Bihar. 

In existing network monitoring wells depth to water level 4.16 mbgl during pre-monsoon season. In post 

monsoon season, the depth to water level 2.18 mbgl.The water level fluctuation between pre-monsoon 

and post-monsoon 1.98 m in this block. 

Table 3A- Water level in Kishanganj block 

Block Type of well Latitude Longitude RL Pre-monsoon 
(SWL/mbgl)

Post-monsoon 
(SWL/mbgl)

Flauctuation (m) Pre WT 
(m amsl)

Post WT 
(m amsl)

Kishanganj DW 26.096 87.938 50 4.16 2.18 1.98 45.84 47.33  
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Figure 8 : Pre-monsoon (2019) water level Map of Kishanganj Block 
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Figure 8 : Post-monsoon (2019) water level Map of Kishanganj Block 

 
                    Figure 9 : Water level Fluctuation Map (pre-monsoon- post monsoon 2019)  
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4.0 Ground Water Resource Availability and Extraction 

As per dynamic ground water resource of Bihar 2020 total ground water extraction is 2628.91 ham total annual ground water recharge is 

6583.71, Net ground water availability for future use is 3200.26 ham. Stage of ground water extraction is 44.37% and the block is 

categorized as safe.  

 

Table 4A: Dynamic Ground Water Resource (2020) 

BLOCK

Total Area 
of 

Assessment 
Unit (Ha)

Recharge 
Worthy 

Area(Ha)

Total 
Annual  
Ground 
Water 
(Ham) 

Recharge

Total 
Natural 

Discharges 
(Ham)

Annual 
Extractable 

Ground 
Water 

Resource  
(Ham)

Ground 
Water 

Extraction 
for 

Irrigation 
Use  

(Ham)

 Ground 
Water 

Extraction 
for 

Industrial 
Use (Ham)

 Ground 
Water 

Extractio
n for 

Domestic 
Use 

(Ham)

Total 
Extraction  

(Ham)

Annual 
GW 

Allocatio
n for  for 
Domestic 

Use  as 
on 2025  
(Ham)

Net 
Ground 
Water 

Availabilit
y for 

future  
use  

(Ham)

Stage of 
Ground 
Water  

Extractio
n (%)

Categori
zation 
(Over-

Exploite
d/Critical
/Semicrit
ical/Safe/
Saline)

KISHANGANJ 18103 18103 6583.71 658.37 5925.34 1750 99.00 779.91 2628.91 876.08 3200.26 44.37 safe  
 

5.0 Chemical Analysis  

Result of chemical analysis of ground water of shallow aquifer is given in the table below (Table 5B). In general, chemical quality of shallow aquifer is 

potable. 

Table 4B-   Result of Chemical Analysis of Ground Water Samples 
Sl.No. District Block Location Latitude Longitude pH EC TDS TH Ca Mg Na K CO3/SO4 HCO3/NO3 Cl 

    1 Kishanganj Kishanganj Kishanganj 26.10 87.94 8.21 684 410 170 40 17 3.2 0.23 0/0.9 250/0.19 57 
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6.0 Management Plan 

The dynamic ground water resource reports stage of development is 44.37% which indicates 

there is further scope of ground water development in the block both for agriculture and 

drinking/domestic purposes.    

7.0 Management intervention through Artificial Recharge and rain water 

harvesting 

As per the proposed ARMP of Bihar state, considering the post monsoon water level and long 

term water level trend, no such area has been delineated for implementation of AR structures in 

the block. However, based on the local hydrological situation and site specific development 

scenario artificial recharge and water harvesting techniques may be practiced for efficient and 

sustainable management of ground water resources in the block. 
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4. BLOCK: KOCHADHAMAN 

1.0 General Information 
1. Total area  : 283.57 sq km 
2. Total number of Panchayat  : 24 
3. Total number of villages  : 150 
4. Population (Census 2011) Total : 292124 

  Rural : 292124 
  Urban : 0 

5. Normal annual rainfall 
 

 : 2141.8 mm 

6. Basin / Sub-basin 
 

 : Kosi river basin, 
Mahananda river basin 

7. Location   
 
 

 
 Latitude  : 26.1052 to  
    26.1167 
 Longitude  : 87.9541 to 
    87.9916 

 
 

Kochadhaman is a block in Kishanganj district of Bihar State, India. Kochadhaman block head 

quarter is in Kochadhaman town. It belongs to Purnia division.Kochadhaman block is located 

between  26.1052, 26.1167 latitude and 87.9541, 87.9916 longitude. The block is surroundedin 

the north by Bahadurganj block, in the south by Purnia district and in the west by Araria district 

and in the east by Kishanganj block. (Fig-1).  
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Figure 1: Administrative Map of Kochadhaman Block, Kishanganj District 

1.1 Basic demographic detail of Kochadhaman block (Census 2011) 

As per census 2011 the total population of Kochadhaman block is 292124, all the population of 

this block live in rural area (Table 1A). Hence, the block is completely rural one. 

Table 1A- Population of Kochadhaman block 

          Block Rural Population Urban Population Total 

Kochadhaman 292124 0 292124 

 

The block consists of 24 Gram Panchayats, 150 villages and 57037 households (Table 1B). 

Table 1B- List of Total numberPanchayat, villages&Houisehold of Kochadhaman block 

          Block Total Panchayat Total villages Total Household 

Kochadhaman 24 150 57037 

 

 

1.2 Rainfall and Temperature 

Normal annual rainfall of Kochadhaman block is 2148.8 mm of which 82.74% occurs during the 

monsoon season. The normal rainfall during monsoon season is 1772.3 mm and during non-

monsoon season is 369.5 mm. The variation of rainfall in this zone is from 2148.8 mm to 2486.2 

mm and the temperature varies from 40˚C to 7˚C. 
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1.3 Distribution of persons engaged in agriculture and other workers/ non workers in the 

block 

In Kochadhaman block, 71% of total population is non workers. It is evident from below 

diagram that 19% of the total population in the block is engaged in agriculture, 6% are  

cultivator, 1% comprises household industrial workers and 3% comprises other worker (Fig-2) 

(Table 1C).  

 
      Figure 2: Distribution of persons engaged in Kochadhaman blockSource- Census 2011 

Table 1C- Distribution of workers in Kochadhaman block 

Block Total population

Total 
workers 
(main + 
marginal 
workers

Cultivators Agricultural 
labourers

Household 
industry 
workers

Other 
workers

Non-
workers

Kochadhaman 292124 85446 17843 56436 1484 9683 206678  
 

1.4 Soil 

Soils of district can be called alluvial or sandy loam. This soil is partly derived from the older 

alluvium and partly from the newer alluvium. The soil is light, sandy loam to loam. The nutrients 

status in soil is low to medium, with deficiency of zinc and phosphorus pentoxide. The flood 

plains of the Mahananda Parmar contain clayey loams which are very fertile.pH in the range of 

5.8 – 8.0. 
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1.5 Physiographic, Basin/sub-basin, and Drainage: 

There are two sub basins namely Kosi river basin and Mahananda river basin in the 

district.  The Major rivers flowing through the district are Mahananda, Kankai, Mechi, Donk, 

Ratua and Ramzan Sudhani.The block having average elevation of 50 meters. Parallel to sub-

parallel drainage pattern followed to this block. 

1.6 Geomorphology 

Kochadhaman block underlain by mostly younger alluvial deposits and it is lies in the Gangetic 

Plains falling in the Mahananda, Kosi sub-basin.  The block is broadly flat plain. The elevation 

varies from 55 to 60 m above mean sea level (Fig-3).  

 
Figure 3: Geomorphology Map of Kochadhaman block 

1.7 Land use pattern 

Total geographic area of the Kochadhaman block is 28357.8 ha among which net sown area 

16906.4 ha and gross cropped area is 16957.1 ha. Area under other uses is 11147.2 ha and 

116.87 ha area is under waste land. It is evident that net sown area comprises 59.61% of total 

geographical area in the block and 39.30% area under other uses. A considerable part of the 

block, 0.41% of total area, is under waste land. The cropping intensity of the block is 100.3% 

(Table 1C). 
 

Table 1 C-   Details of Land use pattern of block (area in ha) 
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Name of the 

block 

Total 

Geogra

phical 

area 

Gross 

croppe

d area 

Net 

sown 

area 

Area sown 

more than 

once 

Cropping 

intensity 

Area 

under 

forest 

Area 

under 

wasteland 

Area 

under 

other 

uses 

Kochadhaman 28357.8 16957.1 16906.4 50.76 100.3 % 187.42 116.87 11147.2 

 

 

1.8 Agriculture and Irrigation 

Kochadhaman block falls in the Agro-climatic Zone II (ICAR notification). The cropping 

sequence followed in this zone is Paddy – Maize, Jute, Moong, Paddy –Wheat, Maize, 

Vegetables, Paddy–Maize, Millet. 

The irrigation from the ground water is mainly through the shallow tube wells.The irrigation in 

the district is provided mainly by ground water.  Ground water is easily exploitable with the help 

of Bamboo boring and shallow tube wells fitted mostly with diesel pumps. Shallow tube wells 

are restricted to a depth of 30- 40m. These wells are mostly privately owned. The numbers of 

irrigation structure as per 5thMI Census are presented in (Figure-4). 

 

 

Block DW STW MTW DTW Total 

Kochadhaman 5 495 468 49 1017 
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Figure 4: No. of MI structure in Kochadhaman block 

2.0 Geology 

The entire part of block is covered by younger alluvium deposit of Quaternary period which 

comes under middle to late Holocene age. It is overlain by Purnea formation, made up of 

sand with occasional clay partings.  The nature and characteristics of these formations is semi 

unconsolidated and consist of fine sand feebly oxidized. Kosi- Mahananda formations is 

represented by unoxidized, alternating sequence of sand, silt and clay, both Purnea and kosi-

Mahananda formation are of middle to late Holocene age. It is underlain by Precambrian 

formation. The average thickness of this alluvium in this block is about 69m (Fig -5). 
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Figure 5: Geology Map of Kochadhaman block, District Kishanganj Bihar 

3.0 Hydrogeology 

Kochadhaman block is a part of North Ganga Plains falling in the Mahananda sub-basin. The 

entire block is occupied by thick quaternary alluvial deposits. These alluvial deposits are carried 

by the rivers originating from the Himalayas. The alluvial deposit ranges from clay, silt to sand 

of various sizes. Quaternary sediments in the area constitute the potential aquifer. Generally, 

aquifers in this block are under unconfined to semi-confined conditions.  Yield ranging from 100 

to150 m3/hr. Average discharge of STW/MDTW and DTW may safely be assumed as 100m3/hr. 

and150 m3/hr. respectively 
3.1 Aquifer Disposition 

In absence of exploratory well data in the block, lithologs of the adjacent blocks have been used 

to decipher aquifer disposition. Major part of the block is represented by single aquifer system, 

which is prolific in nature. 
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3.2 Water Level Behaviour 

The Ground water regime of the block has been monitored from the existing network monitoring 

wells and observation wells. Observation wells are NHS wells and piezometer of Minor Water 

Resources Department, Government of Bihar. 

In existing network monitoring wells depth to water level 2.31mbgl during pre-monsoon season. 

In post monsoon season, the depth to water level 1.85mbgl.The water level fluctuation between 

pre-monsoon and post-monsoon ranges from 0.46m in this block. 

 

Table 3A- Water level in Kochadhaman block 

Block Type of well Latitude Longitude RL Pre-monsoon 
(SWL/mbgl)

Post-monsoon 
(SWL/mbgl) Flauctuation (m) Pre WT 

(m amsl)
Post WT 
(m amsl)

Kochadhamin DW 26.152 87.767 51.7 2.31 1.85 0.46 49.39 50.23  
 

 
Figure 6 : Pre-monsoon (2019) water level Map of Kochadhaman Block 
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Figure 7 : Post-monsoon (2019) water level Map of Kochadhaman Block 

 
                    Figure 8 : Water level Fluctuation Map (pre-monsoon- post monsoon 2019)  
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4.0 Ground Water Resource Availability and Extraction 

As per dynamic ground water resource of Bihar 2020 total ground water extraction is 3239.27 ham total annual ground water recharge is 

10387.81, Net ground water availability for future use is 6047.7 ham. Stage of ground water extraction is 34.65% and the block is 

categorized as safe.  

 

Table 4A: Dynamic Ground Water Resource (as on 2020) 

BLOCK

Total Area 
of 

Assessment 
Unit (Ha)

Recharge 
Worthy 

Area(Ha)

Total 
Annual  
Ground 
Water 
(Ham) 

Recharge

Total 
Natural 

Discharges 
(Ham)

Annual 
Extractable 

Ground 
Water 

Resource  
(Ham)

Ground 
Water 

Extraction 
for 

Irrigation 
Use  

(Ham)

 Ground 
Water 

Extraction 
for 

Industrial 
Use (Ham)

 Ground 
Water 

Extractio
n for 

Domestic 
Use 

(Ham)

Total 
Extraction  

(Ham)

Annual 
GW 

Allocatio
n for  for 
Domestic 

Use  as 
on 2025  
(Ham)

Net 
Ground 
Water 

Availabilit
y for 

future  
use  

(Ham)

Stage of 
Ground 
Water  

Extractio
n (%)

Categori
zation 
(Over-

Exploite
d/Critical
/Semicrit
ical/Safe/
Saline)

KOCHADHIMAN 28691 28691 10387.81 1038.78 9349.03 2610 126.00 503.27 3239.27 565.33 6047.7 34.65 safe  
 

5.0 Chemical Analysis  

Result of chemical analysis of ground water of shallow aquifer is given in the table below (Table 5B). In general, chemical quality of shallow 

aquifer is potable. 

Table 4B-   Result of Chemical Analysis of Ground Water Samples 
Sl.No. District Block Location Latitude Longitude pH EC TDS TH Ca Mg Na K CO3/SO4 HCO3/NO3 Cl 

1 Kishanganj Kochadhaman Kochadhaman 26.15 87.77 8.35 317 190 105 18 15 1.0 0.14 0/0.5 128/0.03 18 
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6.0 Management Plan 

The dynamic ground water resource reports stage of development is 34.65% which indicates 

there is further scope of ground water development in the block both for agriculture and 

drinking/domestic purposes.    

7.0 Management intervention through Artificial Recharge and rain water 

harvesting 

As per the proposed ARMP of Bihar state, considering the post monsoon water level and long 

term water level trend, no such area has been delineated for implementation of AR structures in 

the block. However, based on the local hydrological situation and site specific development 

scenario artificial recharge and water harvesting techniques may be practiced for efficient and 

sustainable management of ground water resources in the block. 
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5. BLOCK: POTHIA 

1.0 General Information 
1. Total area  : 350.33 sq km 
2. Total number of Panchayat  : 22 
3. Total number of villages  : 148 
4. Population (Census 2011) Total : 262494 

  Rural : 262494 
  Urban : 0 

5. Normal annual rainfall 
 

 : 2141.8 mm 

6. Basin / Sub-basin 
 

 : Kosi river basin, 
Mahananda river basin 

7. Location   
 
 

 
 Latitude  : 26.314888 to 
    26.4038821 
 Longitude  : 88.176699 to 
    88.275523 

 
 

Pothia is a block in Kishanganj district of Bihar State, India. Pothia block head quarter is in 

Pothia town. It belongs to Purnia division.  block is located between  26.31488, 26.40388 latitude 

and 88.17669, 88.2755 longitude. The block is surroundedin the north by Thakurganj block, in 

the south by West Bengal and in the west by Thakurganj & Kishanganj block and in the east by 

West Bengal (Fig-1).  
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Figure1: Administrative Map of Pothia Block, Kishanganj District 

1.1 Basic demographic detail of Pothia block (Census 2011) 

As per census 2011 the total population of Pothia block is 262494 all the population of this block 

live in rural area (Table 1A). Hence, the block is completely rural one. 

Table 1A- Population of Pothia block 

          Block Rural Population Urban Population Total 

Pothia 262494 0 262494 

 

The block consists of 22 Gram Panchayats, 148 villages and 756096 households (Table 1B). 

Table 1B- List of Total number Gram panchayat, villages & Household of Pothia block 

          Block Total Panchayat Total villages Total Household 

Pothia 22 148 756096 

 

1.2 Rainfall and Temperature 

Normal annual rainfall of Pothia block is 2148.8 mm of which 82.74% occurs during the 

monsoon season. The normal rainfall during monsoon season is 1772.3 mm and during non-

monsoon season is 369.5 mm. The variation of rainfall in this zone is from 2148.8 mm to 2486.2 

mm and the temperature varies from 40˚C to 7˚C. 
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1.3 Distribution of persons engaged in agriculture and other workers/ non workers in the 

block 

In Pothia block, 67% of total population is non workers. It is evident from below diagram that 

21% of the total population in the block is engaged in agriculture, 7% are cultivator, 1% 

comprises household industrial workers and 4% comprises other worker (Fig-2)(Table 1C).  

 
      Figure 2: Distribution of persons engaged in Pothia blockSource- Census 2011 

Table 1- Distribution of workers in Pothia block 

Block Total population

Total 
workers 
(main + 

marginal 
workers

Cultivators Agricultural 
labourers

Household 
industry 
workers

Other 
workers

Non-
workers

Pothia 262494 85722 17488 55432 1915 10887 176772  
1.4 Soil 

Soils of district can be called alluvial or sandy loam. This soil is partly derived from the older 

alluvium and partly from the newer alluvium. The soil is light, sandy loam to loam. The nutrients 

status in soil is low to medium, with deficiency of zinc and phosphorus pentoxide. The flood 

plains of the Mahananda Parmar contain clayey loams which are very fertile.pH in the range of 

5.8 – 8.0. 
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1.5 Physiographic, Basin/sub-basin, and Drainage: 

There are two sub basins namely Kosi river basin and Mahananda river basin in the district.  The 

Major rivers flowing through the district are Mahananda, Kankai, Mechi, Donk, Ratua and 

Ramzan Sudhani. Parallel to sub-parallel drainage pattern followed to this block. 

1.6 Geomorphology 

Pothia block underlain by mostly younger alluvial deposits and it is lies in the Gangetic Plains 

falling in the Mahananda, Kosi sub-basin.  The block is broadly flat plain. The elevation varies 

from 55 to 60 m above mean sea level(Fig-3).  

 
Figure 3: Geomorphology Map of Pothia block 

1.7 Land use pattern 

Total geographic area of the block is 35033.4 ha among which net sown area 24639.9 ha and 

gross cropped area is 24744.9 ha. Therefore, area under multiple cultivation is 104.94 ha and 

150.84 ha area is under waste land. It is evident that net sown area comprises 70.33% of total 

geographical area in the block. A considerable part of the block, 0.43% of total area, is under 

waste land. The cropping intensity of the block is 100.4% (Table 1C). 
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Table 1 C-   Details of Land use pattern of block (area in ha) 

Name of 

the block 

Total 

Geogra

phical 

area 

Gross 

cropped 

area 

Net 

sown 

area 

Area 

sown 

more 

than 

once 

Cropping 

intensity 

Area 

under 

forest 

Area under 

wasteland 

Area 

under 

other 

uses 

Pothia 35033.4 24744.9 24639.9 104.94 100.4 % 0 150.84 10242.7 

 

1.8 Agriculture and Irrigation 
Pothia block falls in the Agro-climatic Zone II (ICAR notification). The cropping sequence followed in 

this zone is Paddy – Maize, Jute, Moong, Paddy –Wheat, Maize, Vegetables, Paddy–Maize, Millet. 

The irrigation from the ground water is mainly through the shallow tube wells.The irrigation in the district 

is provided mainly by ground water.  Ground water is easily exploitable with the help of Bamboo boring 

and shallow tube wells fitted mostly with diesel pumps. Shallow tube wells are restricted to a depth of 30- 

40m. These wells are mostly privately owned. The numbers of irrigation structure as per 5thMI Census are 

presented in (Figure-4). 

 

 

Figure 4: No. of MI structure in Pothia block 

2.0 Geology 

The major part of block is covered by younger alluvium deposit of Quaternary period which 

comes under middle to late Holocene age. North part of block covered by older alluvium.It is 

Block DW STW MTW DTW Total 

Pothia 4 667 1163 3 1837 
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overlain by Purnea formation, made up of sand with occasional clay partings.   The nature and 

characteristics of these formations is semi unconsolidated and consist of fine sand feebly 

oxidized. Kosi- Mahananda formations is represented by unoxidized, alternating sequence of 

sand, silt and clay, both Purnea and kosi-Mahananda formation are of middle to late Holocene 

age. It is underlain by Precambrian formation. The average thickness of this alluvium in this 

block is about 69m (Fig -5). 

 
Figure 5: Geology Map of Pothia block, District Kishanganj Bihar 

3.0 Hydrogeology 

The block is a part of North Ganga Plains falling in the Mahananda sub-basin. The entire block is 

occupied by thick quaternary alluvial deposits. These alluvial deposits are carried by the rivers 

originating from the Himalayas. The alluvial deposit ranges from clay, silt to sand of various 

sizes. Quaternary sediments in the area constitute the potential aquifer. Generally, aquifers in this 

block are under unconfined to semi-confined conditions.  Yield ranging from 100 to150 m3/hr. 

Average discharge of STW/MDTW and DTW may safely be assumed as 100m3/hr. and150 

m3/hr. respectively 
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3.1 Aquifer Disposition 

Aquifer disposition of the area has been studied from the surrounding block of Araria. Major 

part of the block is represented by single aquifer system, which is prolific in nature. 

3.2 Water Level Behaviour 

The Ground water regime of the block has been monitored from the existing network monitoring 

wells and observation wells. Observation wells are NHS wells and piezometer of Minor Water 

Resources Department, Government of Bihar. 

In existing network monitoring wells depth to water level varies from 3.60 to 4.64 mbgl during 

pre-monsoon season. In post monsoon season, the depth to water level varies from 2.76 to 4.25 

mbgl.The water level fluctuation between pre-monsoon and post-monsoon ranges from 0.90m to 

1.19m in this block. 

 
Figure 6 : Pre-monsoon (2019) water level Map of Pothia Block 
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Figure 7 : Post-monsoon (2019) water level Map of Pothia Block 

 
Figure 8 : Water level Fluctuation Map (pre-monsoon- post monsoon 2019)  
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4.0 Ground Water Resource Availability and Extraction 

As per dynamic ground water resource of Bihar 2020 total ground water extraction of Pothia block is 5625.73 ham total annual ground 

water recharge is 13480.85, Net ground water availability for future use is 6451.26 ham. Stage of ground water extraction is 46.37% 

and the block is categorized as safe.  

Table 4A: Dynamic Ground Water Resource (as on 2020) 

BLOCK

Total Area 
of 

Assessment 
Unit (Ha)

Recharge 
Worthy 

Area(Ha)

Total 
Annual  
Ground 
Water 
(Ham) 

Recharge

Total 
Natural 

Discharges 
(Ham)

Annual 
Extractable 

Ground 
Water 

Resource  
(Ham)

Ground 
Water 

Extraction 
for 

Irrigation 
Use  

(Ham)

 Ground 
Water 

Extraction 
for 

Industrial 
Use (Ham)

 Ground 
Water 

Extractio
n for 

Domestic 
Use 

(Ham)

Total 
Extraction  

(Ham)

Annual 
GW 

Allocatio
n for  for 
Domestic 

Use  as 
on 2025  
(Ham)

Net 
Ground 
Water 

Availabilit
y for 

future  
use  

(Ham)

Stage of 
Ground 
Water  

Extractio
n (%)

Categori
zation 
(Over-

Exploite
d/Critical
/Semicrit
ical/Safe/
Saline)

POTHIA 35445 35445 13480.85 1348.09 12132.76 4957.5 216.00 452.22 5625.73 507.99 6451.26 46.37 safe  
 

5.0 Chemical Analysis  

Result of chemical analysis of ground water of shallow aquifer is given in the table below (Table 5B). In general, chemical quality of shallow 

aquifer is potable.  

Table 4B-   Result of Chemical Analysis of Ground Water Samples 

Sl.No. District Block Location Latitude Longitude pH EC TDS TH Ca Mg Na K CO3/NO3 HCO3/SO4 Cl 

    1 Kishanganj Pothia KaswaKaliganj 26.35 88.14 8.17 544 326 180 48 15 1.5 0.28 0/2.06 116/0.8 21 



 
 
 

92 | P a g e  
 

6.0 Management Plan 

The dynamic ground water resource reports stage of development is 46.37% which indicates 

there is further scope of ground water development in the block both for agriculture and 

drinking/domestic purposes.    

7.0 Management intervention through Artificial Recharge and rain water 

harvesting 

As per the proposed ARMP of Bihar state, considering the post monsoon water level and long 

term water level trend, no such area has been delineated for implementation of AR structures in 

the block. However, based on the local hydrological situation and site specific development 

scenario artificial recharge and water harvesting techniques may be practiced for efficient and 

sustainable management of ground water resources in the block. 
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6. BLOCK: TERHAGACHH  
1.0 General Information 

1. Total area  : 191.22 sq km 
2. Total number of Panchayat  : 12 
3. Total number of villages  : 82 
4. Population (Census 2011) Total : 141039 

  Rural : 141039 
  Urban : 0 

5. Normal annual rainfall 
 

 : 2141.8 mm 

6. Basin / Sub-basin 
 

 : Kosiriver basin, 
Mahananda river basin 

7. Location   
 
 

 
 Latitude  : 26.3824 to 
    26.4632 
 Longitude  : 87.6872 to 
    87.7341 

 
 

Terhagachh is a block in Kishanganj district of Bihar State, India. Terhagachhblock head quarter 

is in Terhagachh town. It belongs to Purnia division.Terhagachh block is located between 

 26.3824, 26.4632 latitude and   87.6872, 87.7341 longitude. The block is surroundedin the north 

by Nepal, in the south by Bahadurganj block of Kishanganj district and in the west by Araira 

district and in the east by Dighalbank block of Kishanganj district (Fig-1).  
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Figure 1: Administrative Map of Terhagachh Block, Kishanganj District 

1.1 Basic demographic detail of Terhagachhblock (Census 2011) 

As per census 2011 the total population of Terhagachh block is 141039, all the population of this 

block live in rural area (Table 1A). Hence, the block is a rural one. 

Table 1A- Population of Terhagachh block 

Block Rural Population Urban Population Total 

Terhagachh 141039 0 141039 

 

The block consists of 12 Gram Panchayats, 82 villages and 1512193 households (Table 1B). 

Table 1B- List of panchayat wise villages of Terhagachh block 

Block Total Panchayat Total villages Total Household 

Terhagachh 12 82 1512193 

 

1.2 Rainfall and Temperature 

Normal annual rainfall of Teragachh block is 2148.8 mm of which 82.74% occurs during the 

monsoon season. The normal rainfall during monsoon season is 1772.3 mm and during non-

monsoon season is 369.5 mm. The variation of rainfall in this zone is from 2148.8 mm to 2486.2 

mm and the temperature varies from 40˚C to 7˚C. 
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1.3 Distribution of persons engaged in agriculture and other workers/ non workers in the 

block 

In Teragachh block, 70% of total population is non workers. It is evident from below diagram 

that 19% of the total population in the block is engaged in agriculture, 8% are  cultivator, 1% 

comprises household industrial workers and 2% comprises other worker (Fig-2).  

 

 
      Figure 2: Distribution of persons engaged in Teragachh blockSource- Census 2011 

Table 1C- Distribution of persons engaged in Teragachh block 

Block Total population

Total 
workers 
(main + 

marginal 
workers

Cultivators
Agricultural 

labourers

Household 
industry 
workers

Other 
workers

Non-
workers

Teragachh 141039 42631 10683 27252 1163 3533 98408  
 

1.4 Soil 

Soils of district can be called alluvial or sandy loam. This soil is partly derived from the older 

alluvium and partly from the newer alluvium. The soil is light, sandy loam to loam. The nutrients 

status in soil is low to medium, with deficiency of zinc and phosphorus pentoxide. The flood 

plains of the Mahananda Parmar contain clayey loams which are very fertile.pH in the range of 

5.8 – 8.0. 



 

96 | P a g e   

1.5 Physiographic, Basin/sub-basin, and Drainage: 

There are two sub basins namely Kosi River basin and Mahananda river basin in the district.  

The Major rivers flowing through the district are Mahananda, Kankai, Mechi, Donk, Ratua and 

Ramzan Sudhani.The block having average elevation of 50 meters. Parallel to sub-parallel 

drainage pattern followed to this block. 

1.6 Geomorphology 

Teragachh block underlain by mostly younger alluvial deposits and it is lies in the Gangetic 

Plains falling in the Mahananda, Kosi sub-basin.  The block is broadly flat plain. The elevation 

varies from 55 to 60 m above mean sea level (Fig-3).  

 
Figure 3: Geomorphology Map of Teragachh block 

1.7 Land use pattern 

Total geographic area of the Teragachh block is 19122.9 ha among which net sown area 10703.5 

ha and gross cropped area is 12649.7 ha. Area under other uses is 8374.73 ha and 304.62 ha area 

is under waste land. It is evident that net sown area comprises 55.97% of total geographical area 

in the block and 43.79% area under other uses. A considerable part of the block, 1.59% of total 

area, is under waste land. The cropping intensity of the block is 118.2% (Table 1C). 
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Table 1 C-   Details of Land use pattern of block (area in ha) 

Name of 

the block 

Total 

Geograp

hical 

area 

Gross 

croppe

d area 

Net 

sown 

area 

Area sown 

more than 

once 

Cropping 

intensity 

Area 

under 

forest 

Area 

under 

wasteland 

Area 

under 

other 

uses 

Teragachh 19122.9 12649.7 10703.5 1946.15 118.2% 41.22 304.62 8374.73 

 

1.8 Agriculture and Irrigation 

The block falls in the Agro-climatic Zone II (ICAR notification). The cropping sequence 

followed in this zone is Paddy – Maize, Jute, Moong, Paddy –Wheat, Maize, Vegetables, Paddy–

Maize, Millet. 

The irrigation from the ground water is mainly through the shallow tube wells.The irrigation in 

the district is provided mainly by ground water.  Ground water is easily exploitable with the help 

of Bamboo boring and shallow tube wells fitted mostly with diesel pumps. Shallow tube wells 

are restricted to a depth of 30- 40m. These wells are mostly privately owned. The numbers of 

irrigation structure as per 5thMI Census are presented in (Figure-4). 

 

 

Figure 4: No. of MI structure in Teragachh block 
 

Block DW STW MTW DTW Total 

Teragachh 0 355 77 0 432 
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2.0 Geology 

The major part of block is covered by younger alluvium deposit of Quaternary period which 

comes under middle to late Holocene age. North part of block covered by older alluvium.It is 

overlain by Purnea formation, made up of sand with occasional clay partings.The nature and 

characteristics of these formations is semi unconsolidated and consist of fine sand feebly 

oxidized. Kosi- Mahananda formations is represented by unoxidized, alternating sequence of 

sand, silt and clay, both Purnea and kosi-Mahananda formation are of middle to late Holocene 

age. It is underlain by Precambrian formation. The average thickness of this alluvium in this 

block is about 69m (Fig -5). 

 
Figure 5: Geology Map of Teragachh block, District Kishanganj Bihar 

3.0 Hydrogeology 

The block is a part of North Ganga Plains falling in the Mahananda sub-basin. The entire block is 

occupied by thick quaternary alluvial deposits. These alluvial deposits are carried by the rivers 

originating from the Himalayas. The alluvial deposit ranges from clay, silt to sand of various sizes. 

Quaternary sediments in the area constitute the potential aquifer. Generally, aquifers in this block are 
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under unconfined to semi-confined conditions.Yield ranging from 100 to150 m3/hr. Average discharge 

of STW/MDTW and DTW may safely be assumed as 100m3/hr. and150 m3/hr. respectively 
 

3.1 Aquifer Disposition 

Aquifer disposition of the area has been studied from the surrounding block. Major part of the 

block is represented by single aquifer system, which is prolific in nature. 

 

(Sand zones show local aquifer) 

Bahadurganj D ighalbank Kishanganj Thakurgang Poth ia

C lay

Coarse sand

Fine sand

Fine sand w ith 
kankars

0 m

15

30

45

60

75

90

105 m  bgl

GENERALISED LITHOLOGICAL LOGS
SHO W ING AQ UIFER DISPOSITIO N

KISHANG ANJ DISTRICT, BIHAR

 
Figure 6:   Diagram showing Aquifer disposition  

 

3.2 Water Level Behaviour 

The Ground water regime of the block has been monitored from the existing network monitoring 

wells and observation wells. Observation wells are NHS wells and piezometer of Minor Water 

Resources Department, Government of Bihar. 

In existing network monitoring wells depth to water level is 3.39 mbgl during pre-monsoon 

season. In post monsoon season, the depth to water level is 1.36 mbgl. 
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Figure 7 : Pre-monsoon (2019) water level Map of Terhagachh Block 

 

 
Figure 8 : Post-monsoon (2019) water level Map of Terhagachh Block 
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                    Figure 9 : Water level Fluctuation Map (pre-monsoon- post monsoon 2019)  
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4.0 Ground Water Resource Availability and Extraction 

As per dynamic ground water resource of Bihar 2020 total ground water extraction of Terhagachh block is 1466.98 ham total annual 

ground water recharge is 6775.14, Net ground water availability for future use is 4600.69 ham. Stage of ground water extraction is 

24.06% and the block is categorized as safe.  

Table 4A: Dynamic Ground Water Resource (as on 2020) 

BLOCK

Total Area 
of 

Assessment 
Unit (Ha)

Recharge 
Worthy 

Area(Ha)

Total 
Annual  
Ground 
Water 
(Ham) 

Recharge

Total 
Natural 

Discharges 
(Ham)

Annual 
Extractable 

Ground 
Water 

Resource  
(Ham)

Ground 
Water 

Extraction 
for 

Irrigation 
Use  

(Ham)

 Ground 
Water 

Extraction 
for 

Industrial 
Use (Ham)

 Ground 
Water 

Extractio
n for 

Domestic 
Use 

(Ham)

Total 
Extraction  

(Ham)

Annual 
GW 

Allocatio
n for  for 
Domestic 

Use  as 
on 2025  
(Ham)

Net 
Ground 
Water 

Availabilit
y for 

future  
use  

(Ham)

Stage of 
Ground 
Water  

Extractio
n (%)

Categori
zation 
(Over-

Exploite
d/Critical
/Semicrit
ical/Safe/
Saline)

TERAGACHHI 19347 19347 6775.14 677.51 6097.63 1170 54.00 242.98 1466.98 272.94 4600.69 24.06 safe  
 

5.0 Chemical Analysis  

Result of chemical analysis of ground water of shallow aquifer is given in the table below (Table 5B). In general, chemical quality of 

shallow aquifer is potable.  

Table 4B-   Result of Chemical Analysis of Ground Water Samples 
Sl.No. District Block Location Latitude Longitude pH EC TDS TH Ca Mg Na K CO3/NO3 HCO3/SO4 Cl 

    1 Kishanganj Teragachhi Teragachhi 26.37 87.68 8.14 731 439 250 46 33 2.2 0.11 0/0.17 299/1.4 28 
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6.0 Management Plan 

The dynamic ground water resource reports stage of development is 24.06% which indicates 

there is further scope of ground water development in the block both for agriculture and 

drinking/domestic purposes.    

7.0 Management intervention through Artificial Recharge and rain water 

harvesting 

As per the proposed ARMP of Bihar state, considering the post monsoon water level and long 

term water level trend, no such area has been delineated for implementation of AR structures in 

the block. However, based on the local hydrological situation and site specific development 

scenario artificial recharge and water harvesting techniques may be practiced for efficient and 

sustainable management of ground water resources in the block. 
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7. BLOCK: THAKURGANJ 
 

1.0 General Information 

1. Total area  : 387.82 sq km 
2. Total number of Panchayat  : 22 
3. Total number of villages  : 133 
4. Population (Census 2011) Total : 297772 

  Rural : 273323 
  Urban : 24449 

5. Normal annual rainfall 
 

 : 2141.8 mm 

6. Basin / Sub-basin 
 

 : Kosi river basin, 
Mahananda river basin 

7. Location   
 
 

 
 Latitude  : 26.426638 to 
    26.505432 
 Longitude  : 88.13078 to 
    88.22558 

 
 

Thakurganj is a block in Kishanganj district of Bihar State, India. Thakurganj block head quarter 

is in Thakurganj town. It belongs to Purnia division.Thakurganj block is located between 

26.426638, 26.505432  latitude and   88.13078, 88.22558 longitude. The block is surroundedin 

the north by Nepal, in the south by Pothia block of Kishanganj district and in the west by 

Dighalbank and Thakurganj block and in the east by West Bengal (Fig-1).  
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Figure 1: Administrative Map of Thakurganj Block, Kishanganj District 

1.1 Basic demographic detail of Thakurganj block (Census 2011) 

As per census 2011 the total population of Thakurganj block is 297772 among which 24449 

people live in urban area that is 8.21% of total population (Table 1A). Therefore, the block is a 

rural one. 

Table 1A- Population of Thakurganj block 

Block Rural Population Urban Population Total 

Thakurganj 273323 24449 297772 

 

The block consists of 22 Gram Panchayats, 133 villages and 378048 households (Table 1B). 

Table 1B- List of Total Gram panchayat, villages & Household of Thakurganj block 

Block Gram Panchayat Villages Total Household 

Thakurganj 22 133 378048 

 

1.2 Rainfall and Temperature 

Normal annual rainfall of Thakurganj block is 2148.8 mm of which 82.74% occurs during the 

monsoon season. The normal rainfall during monsoon season is 1772.3 mm and during non-

monsoon season is 369.5 mm. The variation of rainfall in this zone is from 2148.8 mm to 2486.2 

mm and the temperature varies from 40˚C to 7˚C. 
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1.3 Distribution of persons engaged in agriculture and other workers/ non workers in the 

block 

In Thakurganj block, 65% of total population is non workers. It is evident from below diagram 

that 23% of the total population in the block is engaged in agriculture, 8% are  cultivator, 1% 

comprises household industrial workers and 3% comprises other worker (Fig-2)(Table-1C).  

 
      Figure 2: Distribution of persons engaged in Thakurganj blockSource- Census 2011 

Table 1C- Distribution of persons engaged in Thakurganj block 

Block

Total 
workers 
(main + 
marginal 
workers

Cultivators Agricultural 
labourers

Household 
industry 
workers

Other 
workers

Non-
workers

Thakurganj 95397 21799 63227 1996 8375 177926  
 

1.4 Soil 

Soils of district can be called alluvial or sandy loam. This soil is partly derived from the older 

alluvium and partly from the newer alluvium. The soil is light, sandy loam to loam. The nutrients 

status in soil is low to medium, with deficiency of zinc and phosphorus pentoxide. The flood 

plains of the Mahananda Parmar contain clayey loams which are very fertile.pH in the range of 

5.8 – 8.0. 
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1.5 Physiographic, Basin/sub-basin, and Drainage: 

There are two sub basins namely Kosi River basin and Mahananda river basin in the district.The 

Major rivers flowing through the district are Mahananda, Kankai, Mechi, Donk, Ratua and 

Ramzan Sudhani.The block having average elevation of 50 meters. Parallel to sub-parallel 

drainage pattern followed to this block. 

1.6 Geomorphology 

Thakurganj block underlain by mostly younger alluvial deposits and it is lies in the Gangetic 

Plains falling in the Mahananda, Kosi sub-basin.  The block is broadly flat plain. The elevation 

varies from 55 to 60 m above mean sea level(Fig-3).  

 
Figure 3: Geomorphology Map of Thakurganj block 

1.7 Land use pattern 

Total geographic area of the Thakurganj block is 38782.8 ha among which net sown area 

21071.9 ha and gross cropped area is 23671.8 ha. Area under other uses is 17393 ha and 274.06 

ha area is under waste land. It is evident that net sown area comprises 54.33% of total 

geographical area in the block and 44.84% area under other uses. A considerable part of the 

block, 0.70% of total area, is under waste land. The cropping intensity of the block is 112.3% 

(Table 1C). 
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Table 1 C-   Details of Land use pattern of block (area in ha) 

Name of 

the block 

Total 

Geogra

phical 

area 

Gross 

croppe

d area 

Net 

sown 

area 

Area sown 

more than 

once 

Cropping 

intensity 

Area under 

forest 

Area under 

wasteland 

Area 

under 

other uses 

Thakurganj 38782.8 23671.8 21071.9 2599.85 112.3 43.84 274.06 17393 

 

1.8 Agriculture and Irrigation 

Thakurganj block falls in the Agro-climaticZone II (ICAR notification). The cropping sequence 

followed in this zone is Paddy – Maize, Jute, Moong, Paddy –Wheat, Maize, Vegetables, Paddy–

Maize, Millet. 

The irrigation from the ground water is mainly through the shallow tube wells.The irrigation in 

the district is provided mainly by ground water.  Ground water is easily exploitable with the help 

of Bamboo boring and shallow tube wells fitted mostly with diesel pumps. Shallow tube wells 

are restricted to a depth of 30- 40m. These wells are mostly privately owned. The numbers of 

irrigation structure as per 5thMI Census are presented in (Figure-4). 

 

 

 

Figure 4: No. of MI structure in Thakurganj block 

Block DW STW MTW DTW Total 

Thakurganj 1 535 215 7 758 
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2.0 Geology 

The major part of block is covered by younger alluvium deposit of Quaternary period which 

comes under middle to late Holocene age. North part of block covered by older alluvium.It is 

overlain by Purnea formation, made up of sand with occasional clay partings.The nature and 

characteristics of these formations is semi unconsolidated and consist of fine sand feebly 

oxidized. Kosi- Mahananda formations is represented by unoxidized, alternating sequence of 

sand, silt and clay, both Purnea and kosi-Mahananda formation are of middle to late Holocene 

age. It is underlain by Precambrian formation. The average thickness of this alluvium in this 

block is about 69m (Fig -5). 

 
Figure 5: Geology Map of Thakurganj block, District Kishanganj Bihar 

3.0 Hydrogeology 

The block is a part of North Ganga Plains falling in the Mahananda sub-basin. The entire block is 

occupied by thick quaternary alluvial deposits. These alluvial deposits are carried by the rivers 

originating from the Himalayas. The alluvial deposit ranges from clay, silt to sand of various sizes. 

Quaternary sediments in the area constitute the potential aquifer. Generally, aquifers in this block are 
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under unconfined to semi-confined conditions.  Yield ranging from 100 to150 m3/hr. Average discharge 

of STW/MDTW and DTW may safely be assumed as 100m3/hr. and150 m3/hr. respectively. 

3.1 Aquifer Disposition 

Aquifer disposition of the area has been studied from the surrounding block. Major part of the 

block is represented by single aquifer system, which is prolific in nature. 

 

(Sand zones show local aquifer) 
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Figure 6:   Diagram showing Aquifer disposition  

3.2 Water Level Behaviour 

The Ground water regime of the block has been monitored from the existing network monitoring 

wells and observation wells. Observation wells are NHS wells and piezometer of Minor Water 

Resources Department, Government of Bihar. 

In existing network monitoring wells depth to water level is 9.19 mbgl during pre-monsoon 

season. In post monsoon season, the depth to water level is 8.32 mbgl. 

The water level fluctuation between pre-monsoon and post-monsoon is 0.87 m. 
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Figure 7 : Pre-monsoon (2019) water level Map of Thakurganj Block 

 
Figure 8 : Post-monsoon (2019) water level Map of Thakurganj Block 
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                    Figure 9 : Water level Fluctuation Map (pre-monsoon- post monsoon 2019)  
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4.0 Ground Water Resource Availability and Extraction 

As per dynamic ground water resource of Bihar 2020 total ground water extraction of Thakurganj block is 2712.71 ham total annual 

ground water recharge is 13609.99, Net ground water availability for future use is 9466.52 ham. Stage of ground water extraction is 

22.15% and the block is categorized as safe.  

Table 4A: Dynamic Ground Water Resource (as on 22nd March, 2021) 

BLOCK

Total Area 
of 

Assessment 
Unit (Ha)

Recharge 
Worthy 

Area(Ha)

Total 
Annual  
Ground 
Water 
(Ham) 

Recharge

Total 
Natural 

Discharges 
(Ham)

Annual 
Extractable 

Ground 
Water 

Resource  
(Ham)

Ground 
Water 

Extraction 
for 

Irrigation 
Use  

(Ham)

 Ground 
Water 

Extraction 
for 

Industrial 
Use (Ham)

 Ground 
Water 

Extractio
n for 

Domestic 
Use 

(Ham)

Total 
Extraction  

(Ham)

Annual 
GW 

Allocatio
n for  for 
Domestic 

Use  as 
on 2025  
(Ham)

Net 
Ground 
Water 

Availabilit
y for 

future  
use  

(Ham)

Stage of 
Ground 
Water  

Extractio
n (%)

Categori
zation 
(Over-

Exploite
d/Critical
/Semicrit
ical/Safe/
Saline)

THAKURGANJ 39238 39238 13609.99 1361 12248.99 2030 117.00 565.71 2712.71 635.47 9466.52 22.15 safe
 

 

5.0 Chemical Analysis  

Result of chemical analysis of ground water of shallow aquifer is given in the table below (Table 5B). In general, chemical quality of 

shallow aquifer is potable.  

Table 4B-   Result of Chemical Analysis of Ground Water Samples 
Sl.No. District Block Location Latitude Longitude pH EC TDS TH Ca Mg Na K CO3/NO3 HCO3/SO4 Cl 

    1 Kishanganj Thakurganj Thakurganj 26.43 88.15 8.1 448  170 32 33 1.0 0.08 0/0.04 189/0.5 28 

 

 

 



 

114 | P a g e   

6.0 Management Plan 

The dynamic ground water resource reports stage of development is 22.15% which indicates 

there is further scope of ground water development in the block both for agriculture and 

drinking/domestic purposes.    

7.0 Management intervention through Artificial Recharge and rain water 

harvesting 

As per the proposed ARMP of Bihar state, considering the post monsoon water level and long 

term water level trend, no such area has been delineated for implementation of AR structures in 

the block. However, based on the local hydrological situation and site specific development 

scenario artificial recharge and water harvesting techniques may be practiced for efficient and 

sustainable management of ground water resources in the block. 

***************** 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

115 | P a g e   

Annexure I 

Water Level Data of Araria District during Pre-monsoon and Post-monsoon of NHNS 

Location Block Latitude Longitude Type of 
Well 

Elevation 
(m) 

Water 
Level 
(Pre-

Monsoon) 
(mbgl) 

Water 
Level 
(Post-

Monsoon) 
(mbgl) 

Water 
Level 

Fluctuation 
(m) 

Water 
Table 
(Pre-

Monsoon) 

Water Table 
(Post-

Monsoon) 

Bahadurganj  Bahadurganj 26.263 87.838 DW 59 8.72 2.5 6.22 50.28 56.87 
Bahadurganj B  Bahadurganj 26.299 87.81 DW 61.9 3.7 2.13 1.57 58.2 59.9 
Gunsagar  Bahadurganj 26.285 87.843 DW 61 2.56 2 0.56 58.44 58.82 
Kishanganj  Kishanganj 26.096 87.938 DW 50 4.16 2.18 1.98 45.84 47.33 
Bhagalbari  Bahadurganj 26.126 87.86 DW 49.3 3.41 2.67 0.74 45.89 47.45 
Kochadhamin  Kochadhaman 26.152 87.767 DW 51.7 2.31 1.85 0.46 49.39 50.23 
Kaswa Kaliganj  Pothia 26.349 88.135 DW 64.4 1.98 1.47 0.51 62.42 62.37 
Teragachhi  Terhagachh 26.369 87.684 DW 64.7 3.39 2.03 1.36 61.31 56.38 
Thakurganj  Thakurganj 26.431 88.15 DW 72.3 9.19 8.32 0.87 63.11 72.3 
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Annexure II 

Details of Exploratory Wells and Observation Wells constructed in Kishanganj District 

Block Location Type of 
Well Latitude Longitude Depth Drilled 

(mbgl) 

Depth 
Constructed 
(mbgl) 

Zones Tapped (m) 

Kishanganj Khagra BSF Camp EW I 26.08233 87.93458 102.00 97.00 46-52, 58-64, 76-82, 91-94 

Kishanganj Khagra BSF Camp EW II 26.08233 87.93468 150.50 141.00 102-114, 120-126, 132-138 

Kishanganj Motihara EW 26.2169 87.9778 140.00 127.00 64-70, 88-94, 100-106, 118-124 

Kishanganj Motihara OW 26.2169 87.9778 131.00 127.00 67-70, 91-94, 103-106, 121-124 
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Annexure III 
Block wise Ground Water Resources availability, utilization and stage of ground water extraction (March, 2020) 

 

Assessment 
Unit  Name 

Rechar
ge from 
Rainfall

-
Monso

on 
Season 

Recharg
e from 
Other 

Sources
- 

Monsoo
n 

Season 

Recharg
e from 

Rainfall-
Non 

Monsoo
n 

Season 

Recharg
e from 
Other 

Sources
- Non 

Monsoo
n 

Season 

Total 
Annual  
Ground 
Water 
(Ham) 

Rechar
ge 

Total 
Natural 

Discharg
es (Ham) 

Annual 
Extracta

ble 
Ground 
Water 

Resourc
e  (Ham) 

Ground 
Water 

Extracti
on for 
Irrigati
on Use  
(Ham) 

 
Ground 
Water 

Extracti
on for 

Industri
al Use 
(Ham) 

 Ground 
Water 

Extracti
on for 

Domesti
c Use 
(Ham) 

Total 
Extracti

on  
(Ham) 

Annual 
GW 

Allocatio
n for  for 
Domesti

c Use  
as on 
2025  

(Ham) 

Net 
Ground 
Water 

Availabil
ity for 
future  
use  

(Ham) 

Stage 
of 

Groun
d 

Water  
Extrac

tion 
(%) 

Categoriza
tion (Over-
Exploited/
Critical/Se
micritical/S
afe/Saline) 

Bahadurganj 10536.82 251.48 749.26 246.81 11784.37 589.21 11195.16 1305 99.00 564.34 1968.33 633.92 9157.25 17.58 safe 

Dighalbank 7580.92 211.6 771.78 207.35 8771.65 877.16 7894.49 1107.5 63.00 358.96 1529.45 403.22 6320.78 19.37 safe 

Kishangank 5375.11 334.07 547.22 327.31 6583.71 658.37 5925.34 1750 99.00 779.91 2628.91 876.08 3200.26 44.37 safe 

Kochadhaman 8518.89 505.3 867.27 496.35 10387.81 1038.78 9349.03 2610 126.00 503.27 3239.27 565.33 6047.7 34.65 safe 

Pothia 10524.27 951.71 1071.43 933.44 13480.85 1348.09 12132.76 4957.5 216.00 452.22 5625.73 507.99 6451.26 46.37 safe 

Terhagachh 5744.48 225.04 584.82 220.8 6775.14 677.51 6097.63 1170 54.00 242.98 1466.98 272.94 4600.69 24.06 safe 

Thakurganj 11650.48 390.4 1186.09 383.02 13609.99 1361 12248.99 2030 117.00 565.71 2712.71 635.47 9466.52 22.15 safe 
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Annexure IV 
Details of Chemical Analysis of Ground Water Samples of NHNS wells (2019) 

 
S. 
No. Location Block pH EC(µs/cm) 

at 25⁰C TDS TH Ca2+ Mg2+ Na+ K+ CO32- HCO3- Cl SO4 NO3 F 

1 Bahadurganj  Bahadurganj 8.02 1719 1031 415 78 53 3.7 5.06 0 549 160 0.9 2.77 0.00 

2 
Bahadurganj 
B 

Bahadurganj 
8.5 296 

178 
100 28 7 0.7 0.17 0 146 11 0.1 0.04 0.05 

3 Bhagalbari Bahadurganj 8.34 408 245 145 40 11 1.1 0.11 0 49 21 0.5 2.18 0.01 

4 Gunsagar  Bahadurganj 8.4 264 158 75 22 5 1.1 0.08 0 116 11 0.3 0.11 0.02 

5 
Kaswa 
Kaliganj 

Pothia 
8.17 

544 326 180 48 15 1.5 0.28 0 116 21 0.8 2.06 0.04 

6 Kishanganj Kishanganj 8.21 684 410 170 40 17 3.2 0.23 0 250 57 0.9 0.19 0.03 

7 Kochadhamin Kochadhamin 8.35 317 190 105 18 15 1.0 0.14 0 128 18 0.5 0.03 0.05 

8 Teragachhi Teragachhi 8.14 731 439 250 46 33 2.2 0.11 0 299 28 1.4 0.17 0.01 

9 Thakurganj Thakurganj 8.1 448 269 170 32 22 1.0 0.08 0 189 28 0.5 0.04 0.06 

 
 
 
 
 
 
 
 


