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FOREWORD 

To understand the nature and occurrences of groundwater, Aquifer geometry, dispositions & 
characteristics and management of groundwater resource, National Aquifer Mapping & Management 
Programme (NAQUIM) has been taken up by CGWB under XIIth Plan. During the Annual Action Plan 2018-
2019, Aquifer Mapping studies & Management plan was taken up in parts of South 24 Paraganas and 
North 24 Paraganas district. 
 
The study under the aegis of NAQUIM includes four major components namely; Data gap analysis, Data 
generation, Data collection & compilation and preparation of Aquifer maps and Aquifer Management 
Plan. 
 
This report is presented in three parts, where Part-I embodies general report for the study area, Part-II 
include Block Management Plans and Part-III comprises Data Gap Analysis done for the study area. 
Relevant data in respect of the said subjects have been collected from different departments and their 
publications, viz. Public Health Engineering Dept., State Water Investigation Dept., Agri.-Irrigation Dept., 
Bureau of Economics & Statistics, Land & Land Reforms Dept., Data of Indian Meteorological Dept., 
National Bureau of Soil Survey & Land Use Planning, etc. of Govt. of India have also been used. Hydro-
geological data is sourced from the scientific studies of CGWB pertaining to groundwater explorations, 
hydrogeological surveys, chemical analysis and outsourcing explorations being taken up for data 
generation. 

Compilation of this report, evaluation of data and preparation of relevant maps, 2D cross-sections & 3D 
models of aquifers and their reproduction in the form of present report is outcome of the efforts given 
by Miss Monisha Baruah, Scientist-B under the supervision of Mrs Sandhya Yadav, Scientist-D 
(OIC/NAQUIM).  The section pertaining to Hydrochemistry has been prepared by Dr.Suparna Dutta, 
Assistant Chemist and her effort is thankfully acknowledged. 

Effective method of dissemination of the existing technical information to different user agencies is an 
important aspect of NAQUIM which plays a very vital role in the safe and optimal development of 
groundwater resources in our country. In this regard, Central Ground Water Board has taken up a great 
initiative in incorporating NAQUIM project since 2012 to fulfill this directive. It is much anticipated that, 
this report will become an important tool not only for various user agencies, Engineers, Scientists, 
Administrators, Planners and others involved in groundwater planning, development and management 
but also to the common people to make them aware of local groundwater issues and its sustainable 
management. 

 

                                                                                                                   (Dr. Santanu Kumar Samanta) 
                                                                                                            Regional Director, CGWB, ER, Kolkata 

  



EXECUTIVE SUMMARY 

The study area comprises of 20 blocks of South 24 Paraganas and 2 blocks of North 24 
Paraganas district in West Bengal. The total geographical area encompassed under the project 
is 4535 sq. km. It is bounded by the north latitudes of latitudes 22˚38’27” and 21˚29’56” and 
east longitudes of 87˚56’52” & 89˚12’18” in Survey of India degree sheet nos. 79B/2, 79B/3, 
79B/4, 79B/6, 79B/7, 79B/8, 79B/10, 79B/11, 79B/12, 79B/14, 79B/15, 79B/16, 79C/1, 79C/2, 
79C/3, 79C/5, 79C/6, 79C/9, 79C/10, 79C/13 and 79C/14. The district headquarter of South 24 
Paraganas is Alipore and for North 24 Paraganas is Barasat. All the blocks fall under 6 
subdivisions namely: Alipore, Baruipur, Canning, Kulpi, Kakdwip and Basirhat. The total 
population of the study area is 5540085 as per 2011 Census with rural population accounting 
for almost 81% and the rest 19% as urban population. 

The average annual rainfall for the study area is 1750 mm. The main source of rainfall in the 
study area is south-west monsoon which contributes 80% of the total annual rainfall.  

The study area forms a part of the Gangetic Delta and is generally flat in nature. It occupies the 
mature tract of the delta proper and is traversed by the distributaries and redistributaries of 
the Ganga river. The land surface with its mean elevation of 3-5 m above mean sea level slopes 
gradually towards the south, while some portions are still below the mean sea level covered by 
mangrove forest known as the Sundarbans. Geomorphologically, the district may be subdivided 
into the following sub units i) the natural leeves, ii) the flood plains iii) the marshes and swamps 
iv) the islands of Sunderbans. The river Hugli in the west and the river Matla in the east 
constitute the principal drainage of the study area apart from other rivers namely Bidhyadhari, 
Raimangal and Thakuran. The Sundarban area is tranversed by a network of wide tidal creeks. 
They are Bartala, Saptamukhi, Thakuran, Matla, Gosaba and Raimangal creeks.  Three principal 
types of soils are present in the study area. They are entisol, aridisol and alfisol. 

Paddy is the predominant crop in the study area. Three types of Paddy are grown, viz. Aus 
Paddy in Bhadui season followed by Aman Paddy in Winter season and Boro Paddy in summer 
season. Among pulses, Musur is the most predominant crop  followed by Maskalai, Khesari and 
Gram. Apart from these potato, mustard, til, wheat , and jute are also grown. Irrigation on a 
large scale is surface water dependent due to the non-availability of adequate ground water 
owing to its discrete hydrogeological settings.  

The study area is characterized by Quaternary alluvial deposit and forms a part of the Ganga-
Bhagirathi sub-basin. The stratigraphic succession of the area is composed of Younger alluvium 
of Holocene age followed by Older alluvium of Pleistocene age.  



The water bearing formations are present within the Quaternary and Tertiary sediments. They 
are Older Alluvium (Aquifer code: AL03) and Younger Alluvium (Aquifer code: AL01). The aquifer 
materials consist of sand of varying grades, gravels and clay. The study area is categorized into 
three aquifer systems on the basis of their depth of occurrence-(a) Shallow aquifer or Aquifer-I 
within 0-50 mbgl (b) Intermediate or Aquifer-II within 50-150 mbgl and (c) Deeper aquifer or 
Aquifer-III within a depth of 150-300 mbgl. The exploration data of CGWB, ER reveals that 
Aquifer-I and Aquifer-II is saline in most of the blocks and hence their potentiality has not been 
assessed. The yield prospect of Aquifer-III is in the range of 6.26 lps to 41.64 lps with a 
drawdown of 8.3 to 17.42 meters. Pumping test conducted in deep tubewells indicates the 
transmissivity range of 345 to 2960 m2/day.  

Pre-monsoon water level for Aquifer-III mostly occurs within the depth range of 2.6-18.39 mbgl 
and for post-monsoon it ranges between 2.27 to 20.54 mbgl. In general water levels show a 
falling trend of feeble magnitude (0.049 to 2.15 m/yr) in both pre-monsoon and post-monsoon 
period for almost all the blocks for the past 10 years. The long-term change in water level in the 
study area is insignificant suggesting a stable groundwater regime over the years. 

Both aquifer I and aquifer II with a depth range of 0-150 mbgl in the study area are saline to 
brackish in nature. The chemical analyses of the groundwater samples from these aquifers 
show that, chloride ranges from 1854 to 13581 mg/lit and Electrical Conductivity ranges from 
5960 to 41,350 us/cm at 25°C. Iron concentration beyond the permissible limit is found in many 
blocks of the study area. The value ranges from 0.2 mg/L to as high as 3.196 mg/L.  Minakhan 
and Sandeshkhali-I blocks have been declared as arsenic affected by Public Engineering Health 
Department, Govt. of West Bengal. 

In the study area the urban and rural population is covered by spot sources and piped water 
supply schemes executed by Public Health Engineering Department and local municipalities, 
Govt. of West Bengal. Groundwater in the study area is mainly used for irrigational purposes. 
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CHAPTER-1 

INTRODUCTION 

Groundwater is one of the prime sources of fresh water contributing significantly for the 
survival of mankind. However, overexploitation, surface runoff, subsurface groundwater 
discharge has depleted the fresh groundwater availability considerably. Assessing the 
groundwater potential zone is extremely important for the protection of water quantity & 
quality, and the management of groundwater system. In this context, the National Aquifer 
Mapping & Management Programme (NAQUIM) has been taken up by CGWB under XIIth Plan. 
As per the revised annual action plan groundwater management studies in 22 blocks of North 
24 Paraganas and South 24 Paraganas was taken up by CGWB, ER, Kolkata. In this report the 
salient features of aquifer geometry, characteristics; ground water occurrences, availability, 
resource vis-a-vis quality, development & management, scope of ground water etc. of 22 blocks 
have been covered. 

1.1 OBJECTIVE: 

The broad objective of the study is to establish the geometry of the underlying aquifer systems 
in horizontal and vertical domain, its resource potential in respect of quality & quantity, aquifer 
characterization, scope for development potential and prepare aquifer-wise management 
plans. 

1.2 SCOPE OF STUDY: 

The scope of the present study is broadly within the framework of National Aquifer Mapping & 
Management Programme (NAQUIM) being implemented by CGWB. There are four major 
components of this activity viz.: (i) Data gap analysis (ii) Data generation (iii) data collection / 
compilation and (iv) Preparation of aquifer maps and management plan to achieve the primary 
objective. Data compilation included collection, and wherever required procurement, of all 
maps from concerned agencies, such as the Survey of India, Geological Survey of India of the 
Union Govt. and offices of the Govt. of West Bengal (W.B.), computerization and analyses of all 
acquired data, and preparation of data bases of different themes. Identification of Data Gap 
included ascertaining requirement for further data generation in respect of hydro-geological, 
geophysical, chemical, hydrological, hydro-meteorological studies, etc. Relevant data in respect 
of the said subjects have been collected from different authorities, viz. Public Health 
Engineering Dept., State Water Investigation Dept., Agri.-Irrigation Dept., Bureau of economics 
& Statistics, Land & Land Reforms Dept., Data of Indian Meteorological Dept., National Bureau 
of Soil Survey & Land Use Planning, etc. of Govt. of India have also been used. The existing data 
of hydro-geological data including those of exploratory wells, piezometers, slim holes, etc. by 



erstwhile E.T.O., CGWB as well as chemical quality data including trace elements in ground 
water, either by in-situ or out-sourcing, lying in the Central Ground Water Board, Eastern 
Region have been thoroughly studied. Besides, data have been generated by hydro-geological 
surveys and collection of water samples, followed by their laboratory analyses for all major 
parameters including arsenic. Additional data pertaining to sub-surface lithology and aquifer 
parameters were obtained through in-situ drilling of exploratory wells, pumping tests, etc. 

1.3 APPROACH & METHODOLOGY: 

An approach and methodology adopted to achieve the major objective have been shown below 
step-wise. 

i)     Compilation of existing data  

ii)     Identification of data gaps  

iii)    Data generation based on data gaps 

iv)     Preparation of thematic maps on GIS platform 

v)      Preparation of 2D/3D aquifer disposition maps 

vi)     Compilation of Block-wise Aquifer Maps and Management Plan 

 

1.4 LOCATION, EXTENT AND THE ACCESSIBILITY: 

The study area comprises 22 of two districts namely South 24 Paraganas and North 24 
Paraganas in West Bengal. The present study area covers a total of 4534.63 sq. km. 
geographical area. 

The study area is located in the southern part of the State and mainly located in the lower 
deltaic region of Bengal Basin. It is bounded by the north latitudes of 22˚38’27” and 21˚29’56” 
and east longitudes 87˚56’52” & 89˚12’18” in Survey of India degree sheet nos 79B/2, 79B/3, 
79B/4, 79B/6, 79B/7, 79B/8, 79B/10, 79B/11, 79B/12, 79B/14, 79B/15, 79B/16, 79C/1, 79C/2, 
79C/3, 79C/5, 79C/6, 79C/9, 79C/10, 79C/13 and 79C/14. It shares international boundary with 
Bangladesh in the east, Hugli river in the west, North 24 Paraganas District in the north and the 
Bay of Bengal in the south. The district headquarter of South 24 Paraganas is Alipore and for 
North 24 Paraganas is Barasat. The study area is adjacent to the state capital, Kolkata and is 
well connected by a network of both roadways and railways. A network of all weather- 
metalled roads and waterways connect almost all the block headquarters. The administrative 
map of the study area is shown in Plate 1.1. 



   

 
Plate 1.4.1: Administrative map of the study area 

 

 

1.5 ADMINISTRATIVE DIVISION AND POPULATION: 

The study area covers a total of 22 panchayat samity, 218  gram panchayat, 3454 gram sansad, 
1432 inhibited village, 1081120 households, 57 census towns and 1518 mouzas. 

The administrative divisions and population of the study area has been furnished in Table 1.5 
(a) and Table 1.5 (b). 

 



Table 1.5(a): Major administrative division 
DISTRICTS SUBDIVISION BLOCK Mappable area 

South 24 Paraganas Alipore Thakurpukur Maheshtala  
Budge Budge I  

Baruipur Jaynagar II  
Kultali  

Canning Canning I  
Canning II  

Basanti  
Gosaba  

Kulpi Falta  
Diamond Harbour I  
Diamond Harbour II  

Magrahat I  
Mathurapur I  
Mathurapur II  
Mandir Bazar  

Kulpi  
Kakdwip Kakdwip  

Sagar  
Namkhana  

Pathar Pratima  
North 24 Paraganas Basirhat Minakhan  

Sandeshkhali I  
                                         

Table 1.5(b): Major administrative division 
Block Geographical 

area in Sq. km 
No. of 

Panchayat 
Samity 

No. of 
Gram 

Panchayat 

Gram 
Samsad 

Mouzas Inhibited 
Village 

Households Census 
Town 

Thakurpukur 
Mahestala 

63.08 1 4 80 39 33 41956 9 

Budge Budge I 26.55 1 6 83 16 13 26333 7 
Jaynagar II 186.25 1 10 167 49 47 50413 2 

Kultali 306.18 1 9 154 46 43 45099 - 
Canning I 187.86 1 10 196 61 53 64041 8 
Canning II 214.93 1 9 146 62 61 49711 1 

Basanti 404.21 1 13 231 67 64 70818 1 
Gosaba 296.73 1 14 187 51 50 58197 - 

Falta 130.68 1 13 186 133 129 57153 4 
Diamond 
Harbour I 

68.43 1 8 110 71 67 33206 4 

Diamond    
HarbourII 

95.59 1 8 136 92 89 42522 1 

Magrahat I 119.04 1 11 186 90 78 55002 9 
Mathurapur I 147.3 1 10 137 99 91 40602 4 
Mathurapur II 227.45 1 11 167 27 27 45888 - 

Mandir 
Bazaar 

118.07 1 10 159 112 110 45010 3 

Kulpi 210.83 1 14 195 182 172 59078 2 
Kakdwip 252.74 1 11 177 39 39 60201 - 

Sagar 282.11 1 9 147 47 42 43716 - 
Namkhana 370.61 1 7 131 39 34 41433 - 



Pathar 
Pratima 

484.87 1 15 237 92 87 69641 - 

Minakhan 158.82 1 8 127 74 73 43756 2 
Sandeshkhali I 182.3 1 8 115 30 30 37344 - 
    Total 4534.63 22 218 3454 1518 1432 1081120 57 

       *Source- District Statistical Handbook,2014 (S 24 Paraganas) &2013(N 24 Paraganas).  

 

Distribution of population of the study area is furnished in Table 1.5(c): 

 
Table 1.5(c): Distribution of population in administrative units of the study area: 

BLOCK RURAL POPULATION URBAN POPULATION TOTAL POPULATION 
Male Female Total Male Female Total Male Female Total 

Thakurpukur 
Maheshtala 

45717 44463 90180 43435 42588 86023 89152 87051 176203 

Budge Budge I 15040 14533 29573 42622 40713 83335 57662 55246 112908 
Budge Budge (M) - - - 41165 34366 75531 41165 34366 75531 

Pujali(M) - - - 202304 182962 385266 202304 182962 385266 
Maheshtala(M) - - - 17665 16193 33858 17665 16193 33858 

Jaynagar II 122545 117239 239784 6313 6067 12380 128858 123306 252164 
Kultali 117562 111491 229053 - - - 117562 111491 229053 

Canning I 92684 88824 181508 62442 60774 123216 155126 149598 304724 
Canning II 122787 118544 241331 5651 5541 11192 128438 124085 252523 

Basanti 167832 162260 330092 3447 3178 6625 171279 165438 336717 
Gosaba 125910 120688 246598 - - - 125910 120688 246598 

Falta 115725 110437 226162 11940 11459 23399 127665 121896 249561 
Diamond Harbour I 69031 66129 135160 10785 10221 21006 79816 76350 156166 
Diamond Harbour II 95134 90674 185808 2552 2441 4993 97686 93115 190801 

Diamond Harbour (M) - - - 19209 18025 37234 19209 18025 37234 
Magrahat I 104329 99508 203837 33823 31834 65657 138152 131342 269494 

Mathurapur I 86713 82550 169263 13380 12461 25841 100093 95011 195104 
Mathurapur II 113831 107008 220839 - - - 113831 107008 220839 
Mandir Bazaar 97208 91787 188995 12897 12158 25055 110105 103945 214050 

Kulpi 136359 130286 266645 8414 8138 16552 144773 138424 283197 
Kakdwip 144120 137843 281963 - - - 144120 137843 281963 

Sagar 109468 102569 212037 - - - 109468 102569 212037 
Namkhana 93351 89479 182830 - - - 93351 89479 182830 

Pathar Pratima 169422 162401 331823 - - - 169422 162401 331823 
Minakhan 87199 81766 168965 - - - 87199 81766 168965 

Sandeshkhali I 71961 68515 140476 - - - 71961 68515 140476 
Total 2303928 2198994 4502922 538044 499119 1037163 2841972 2698113 5540085 

   *Source- District Statistical Handbook,2014 (S 24 Paraganas) &2013(N 24 Paraganas). 

 

 

 

 



1.6 LANDUSE, CROPPING PATTERN AND IRRIGATION: 

Landuse: The details of the landuse pattern for each block is shown in the Table 1.6 (a). 

                    Table 1.6(a): Blockwise details of landuse pattern (hactares) 

 R.A*-Reporting Area, Source-Directorate of Agriculture, Govt. of W.B.                

Cropping pattern: 

Agriculture is one of the principal sources of livelihood in the area. Cultivators and agricultural 
labours constitute a major portion of the workers. Paddy is the predominant crop in the study 
area. Three types of Paddy are grown, viz. Aus Paddy in Bhadui season followed by Aman Paddy 
in Winter season and Boro Paddy in summer season. Among pulses, Musur is the most 
predominant crop followed by Maskalai, Khesari and Gram. Apart from these potato, mustard, 
til, wheat, and jute are also grown.  

Block R.A* Area Under 
Non- 

Agricultural 
Waste 

Barren 
and Un-

culturable 
land 

Permanent 
pastures 

and 
grazing 
lands 

Land 
under 
misc 
tree 

crops 

Culturable 
wastes 

Fallow 
land 

Other 
than 

current 
fallow 

Current 
fallow 

Net 
area 
sown 

Thakurpukur 
Mahestala 

5479 - - - - - - - 5479 

Budge Budge-I 4940 2803 - - 5 - - 185 1947 
Jaynagar -II 18028 2578 - - - - - - 15450 
Kultali 26409 6157 95 50 277 - - 503 19327 
Canning - I 19280 3863 - - - - - - 15417 
Canning - II 21704 4850 - - - - 5 1100 15749 
Basanti 32109 9373 - - 45 - - 2302 20389 
Gosaba 33653 6668 - - 1700 - - 33 25252 
Falta 4940 2803 - - 5 - - 185 1947 
Diamond 
Harbour I 

7846 2411 - - 115 - - 34 5286 

Diamond 
Harbour II 

9423 2017 3 - 502 - - 22 6879 

Magrahat-I 11796 2272 - - - - - - 9524 
Mathurapur -I 15447 2351 - - - - - 120 12976 
Mathurapur-II 20548 4723 - - 132 - - 1007 14686 
Pathar Pratima 43423 10356 - - 227 - - - 32840 
Kakdwip 22957 6212 - - - - - - 16745 
Namkhana 22357 5281 - 8 54 - - 502 16512 
Sagar 28594 8103 14 10 - - - 15 20452 
Falta 13066 3023 193 - 118 - 184 200 9348 
Mandir Bazar 12772 1849 - - 104 - - 360 10459 
Kulpi 20900 5275 - - 126 - - 58 15441 
Minakhan 16261 6433 - - 101 - - 681 9046 
Sandeshkhali-

I 
18028 10136 - - 16 35 - 3681 4160 



Table 1.6 (b): Block wise distribution of crops grown 

                                                                                                                                                                                                                       Table  Cont. 
 
Prod* - In thousand bales of 180 kgs each. Yield*- In bales per hactare. 
** Area is in hactare, Production is in thousand million tonnes and yield is in Kg/hect. 
***Source- District Statistical Handbook, 2014 (S 24 Paraganas) &2013(N 24 Paraganas). 
 

Block AUS AMAN BORO WHEAT JUTE MUSUR 
Area Prod. Yield Area Prod. Yield Area Prod. Yield Area Prod Yield Area Prod* Yield* Area Prod Yield 

Thakurpukur 
Mahestala 

- - - 624 1.018 1632 376 1.179 3135 - - - - - - - - - 

Budge Budge I - - - 1493 3.020 2023 233 1.044 4480 - - - - - - - - - 
Jaynagar II - - - 12354 27.359 2064 148 0.461 3114 - - - - - - - - - 

Kultali - - - 2749 4.366 1588 752 2.014 2678 - - - - - - - - - 
Canning I 253 0.654 2584 2224 3.325 1495 3514 11.90 3386 - - - - - - - - - 

Canning II 183 0.473 2584 1941 2.552 1315 3566 14.465 4056 - - - 23 0.486 21.15 - - - 
Basanti - - - 34705 80.644 2324 533 1.907 3578 148 0.437 2955 7 0.148 21.15 27 0.029 1068 

Gosaba - - - 40433 113.26 2801 6440 19.475 3024 - - - - - - - - - 

Magrahat I 53 0.137 2584 6996 14.241 2036 3246 11.272 3472 - - - - - - 20 0.011 542 

Mandirbazar - - - 9149 18.679 2042 747 2.084 2789 - - - - - - 47 0.018 387 

Kulpi - - - 1561 2.845 1823 2059 8.031 3901 - - - - - - - - - 

Falta - - - 1342 1.532 1142 3852 13.93 3616 - - - - - - - - - 

D. Harbour-I 541 1.398 2584 3141 6.819 2171 2414 7.562 3133 - - - - - - 50 0.017 338 

D. Harbour-II - - - 1418 2.241 1580 1440 4.655 3233 - - - - - - 12 0.007 592 

Mathurapur-I - - - 1068 1.374 1287 3864 10.659 2758 25 0.074 2955 - - - 2 0.001 387 

Mathurapur-II 113 0.292 2584 15500 34.98 2257 5461 15.02 2750 637 1.882 2955 - - - 22 0.009 387 

Kakdwip - - - 16905 35.304 2088 24 0.083 3477 - - - - - - 20 0.008 385 

Namkhana - - - 32237 77.582 2407 54 0.158 2932 247 0.730 2955 - - - 8 0.003 378 

Sagar - - - 29616 80.605 2722 199 0.614 3084 - - - - - - - - - 

Patharpratima - - - 33272 77.077 2317 1223 3.772 3084 1426 4.214 2955 - - - - - - 

Sandeshkhali I - - - 3868 7.404 1914 816 1.96 2402 - - - - - - - - - 

Minakhan 41 0.106 2588 6014 14.482 2408 1522 4.364 2867 2658 6.973 2623 - - - - - - 

      TOTAL 1184 3.06 15508 258610 610.71 43436 42483 136.61 70949 5141 14.31 17398 30 0.634 42.3 208 0.103 4464 



 

** Area is in hactare, Production is in thousand million tonnes and yield is in Kg/hect. 
***Source- District Statistical Handbook, 2014 (S 24 Paraganas) &2013(N 24 Paraganas

Block MASKALAI KHESARI GRAM MUSTARD TIL POTATO 
Area Prod. Yield Area Prod. Yield Area Prod Yield Area Prod Yield Area Prod Yield Area Prod Yield 

Thakurpukur 
Mahestala 

- - - - - - - - - - - - - - - - - - 

Budge Budge I - - - - - - - - - - - - - - - - - - 
Jaynagar II - - - - - - - - - - - - - - - - - - 

Kultali - - - 455 0.528 1161 - - - 235 0.328 1396 616 0.778 1263 168 3.176 18903 
Canning I - - - 91 0.106 1161 - - - - - - - - - 23 0.759 33000 
Canning II - - - 325 0.377 1161 - - - 79 0.039 500 - - - 644 17.167 26657 
Basanti 144 0.116 804 11 0.013 1161 - - - 35 0.018 500 - - - - - 25136 
Gosaba - - - 56 0.065 1161 - - - 73 0.034 460 107 0.135 1263 92 2.653 28836 
Magrahat I 2 0.002 804 104 0.108 1035 - - - 5 0.003 630 1 0.001 1263 24 0.804 33500 
Mandirbazar - - - 573 0.647 1129 - - - - - - - - - 73 2.446 33500 
Kulpi - - - 180 0.203 1129 - - - 62 0.039 630 1 0.001 1263 - - 23039 
Falta - - - 84 0.095 1129 - - - - - - - - - - - - 
D.Harbour-I - - - 984 1.110 1128 2 0.002 1113 36 0.023 630 2 0.003 1263 41 0.796 19403 
D.Harbour-II - - - 408 0.451 1105 - - - - - - - - - - - - 
Mathurapur-I - - - 196 0.221 1129 - - - 20 0.013 630 - - - 33 1.122 34000 
Mathurapur-II - - - 164 0.177 1080 447 0.49 1113 23 0.016 676 3 0.004 1263 1 0.034 34439 
Kakdwip - - - 997 1.218 1222 - - -      - - - - - 22613 
Namkhana - - - 589 0.717 1216 - - - 16 0.022 1368 - - - 31 0.992 32000 

Sagar - - - 249 0.303 1216 - - - 35 0.048 1368 119 0.150 1263 42 1.365 32500 

Patharpratima - - - 29 0.028 972 - - - 23 0.030 1309 - - - 38 1.276 33570 
Sandeshkhali I - - - - - - - - - 2 0.003 1267 - - - 3 0.070 23460 
Minakhan - - - - - - - - - 576 0.505 877 43 0.046 1067 57 1.242 21786 
      TOTAL 146 0.118 1608 5495 6.367 19295 449 0.5 2226 1220 1.121 12241 892 1.118 9908 1270 33.902 476342 



1.7. URBAN AREA, INDUSTRIES & MINING ACTIVITIES: 

There are four municipalities in the study area viz. Budge-Budge, Maheshtala, Pujali and 
Diamond Harbour. Several large-scale industries are present in the study area. The main 
industrial centres are Falta, Budge Budge and Diamond Harbour. The principal industries 
situated in these areas are textile and hosiery, steel pipes, alumina grains, refineries, leather 
etc. Several small-scale industries are present in the study area such as handicrafts, Brick/tile 
kiln, Mustard oil and rice mill etc. Mining activity is absent in the area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                           CHAPTER-2 

                                                             CLIMATE 

The climate of the study area is predominantly influenced by northeast and southwest 
monsoons, which control the temperature, wind direction and precipitation. The climate is 
characterized by oppressive hot summer, high humidity nearly all the year round and well 
distributed rainfall during the monsoon season. The cold season about the middle of November 
to the end of February is followed by the summer from March to May. The south-west 
monsoon season is from June to September. October and the first half of November constitute 
the post-monsoon season. 

2.1 RAINFALL: 

The main source of rainfall in the study area is south-west monsoon which contributes 80% of 
the total annual rainfall. The monsoon normally breaks in the middle of June which continues 
still September. Month wise average rainfall for the year 2013-2017 in the study area have 
been tabulated and presented in table 2.1.1 and table 2.1.2 below.  

Table 2.1.1: Month-wise rainfall data for a period of 5 years in South 24 Paraganas. 
District Year Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

 
SOUTH 24 

PARAGANAS 
 
 
 
 

2013 4.3 10.1 18.2 57.6 214.9 350.3 282.5 373.7 178.8 337.4 0 0 

2014 0 25.3 19.9 0 112.6 237.9 343.4 262.6 222.8 42.7 0 2.5 

2015 26.3 1.8 36.7 131.2 33.2 261.9 662.1 324.1 180.2 42.5 0 15 

2016 0.7 84.4 37.8 2.5 146 225.8 427.1 473.4 135 111.3 30.7 0 

2017 26.61 13.57 0.53 73.23 64.87 272.24 288.09 397.52 272.41 74.87 20.48 0.09 
Average 5   

yrs 
 11.58 27.03 22.63 52.91 114.31 269.63 400.64 366.26 197.84 121.75 10.24 3.52 

              

Table 2.1.2: Month-wise rainfall data for a period of 5 years in North 24 Paraganas. 
District Year Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

NORTH 24 
PARAGANAS 

 
 
  

2013 2.8 6.8 3.1 46.7 202.7 354.1 363.3 619.6 312.2 388.7 0.1 0 

2014 0 49.8 20.2 0 190.3 214.2 323.2 352.6 317.9 109.7 0.5 1 

2015 10.9 5.7 15.5 69.1 35.9 264.3 754.6 351.5 196.4 23.5 2.8 7.6 

2016 7.2 63.3 1.6 7.6 100.4 181.9 472.4 534.5 221.6 93.9 54 0 

2017 31.47 13.06 3.09 86.02 77.77 331.89 347.22 428.83 293.66 79.74 20.33 0.11 
Average 5 

yrs 
 10.47 27.73 8.70 41.88 121.41 269.28 452.14 457.41 268.35 139.11 15.55 1.74 

 

2.2 TEMPERATURE: 



Late December and early part of January are marked as the coolest period in the study area. 
Sometimes the minimum temperature goes down to 8˚ C. The proximity of the sea makes the 
climate pleasant especially in the winter period. Generally, the temperature rises from the 
beginning of March and the day temperature goes upto 40˚C in the months of April and May. 
Summer period is hot and oppressive.  

2.3 HUMIDITY: 

High temperatures are recorded in the months of April, May and June. Though the air is highly 
humid throughout the year, the relative humidity remains as high as about 85%. During 
summer the afternoon humidity is comparatively less. 

2.4 WIND: 

Winds are generally light to moderate with a slight increase in force in the summer and 
monsoon season, but in the Sundarbans region particularly near the coast winds are generally 
stronger. Winds blow mostly from directions south-east and south-west during the period from 
May to September. In October winds are variable in direction. In the cold season, winds are 
mainly from directions between west and north. In March and April they are predominantly 
from the south to south-west. Thunderstorms are common, particularly in the summer 
afternoons. In association with these thunderstorms severe squalls and occasional hail occur. 
These thunderstorms are called Norwesters due to the fact that the associated squalls, often 
violent, usually come from the northwest and are locally known as "Kalbaisakhi". In general, 
wind velocity ranges from 50 to 100 km/hr. 

 

 

 

 

 

 

 

 

 

 



CHAPTER-3 

PHYSIOGRAPHY 

3.1 GEOMORPHOLOGY: 

The study area forms a part of the Gangetic Delta and is generally flat in nature. It occupies the 
mature tract of the delta proper and is traversed by the distributaries and redistributaries of 
the Ganga since the birth of the delta. The area has been formed by continuous deposition of 
alluvium carried down by the river Hugli and its distributaries. The land surface with its mean 
elevation of 3-5 m above mean sea level slopes gradually towards the south, while some 
portions are still below the mean sea level covered by mangrove forest known as the 
Sundarbans. 

The northern part of the study area is almost flat having dead rivers with swamps and marshes. 
This strip of land surface is similar to that of central Bengal with a general slope towards the 
southeast. The dead rivers were active in the earlier stages of the delta building process when 
the principal outlet of the Ganga was Bhagirathi-Hugli. The area has now reached a balance 
stage where both aggradation and deposition are not taking place on a local stage.  

The southern part is topographically quite distinct from the northern part and is traversed by a 
network of transverse channels and tidal creeks. The land surface is lower than that of the 
northern part and is often inundated by the rising sea water. Deltoid river islands and bars are 
very common near the mouth. The area is characterized by tidal flats. This delta is tide digitate 
type. The present day channels are influenced by the tidal currents on this plain. The surface is 
less than 3 metres in elevation above mean sea level and the tidal flat is covered by dense 
mixed trees with shrubs. 

Morphologically, the district may be subdivided into the following sub units i) the natural 
leeves, ii) the flood plains iii) the marshes and swamps iv) the islands of Sunderbans. 

i) The Natural Levees: The Hugli river is bounded on the eastern side by a strip of higher ground 
about 2.5-3 km wide extending from the north to Kakdwip in the south. The higher ground 
having an altitude of above 8 m above m.s.l. is known as Hugli Levee which runs parallel to the 
meandering river. The area is better drained and provides excellent sites for settlements.  

ii) The Flood plains: To the immediate east of the Hugli levee and on both sides of the levee of 
Matla and Bidyadhari lie in the low-lying flood plains. They are extremely fertile lands. The 
average elevation of these plains is 3-5 m above msl. 



iii) The marshes and swamps: The levee areas are bordered on both sides by a number of low 
lying marshes and swamps. These areas are characterized by low lands which hold stagnant 
water locally are called bils. 

iv) The islands of Sunderbans: The numerous islands have been formed by a network of 
transverse channels of the distributaries and re-distributaries of the river Hugli. They are of 
various shapes and sizes generally tapering inwards and blunt towards the sea front. The 
important islands are the Sagar island, the Frederic island, the Henri island and the Fraserganj 
island.  These islands are in most cases covered by mangrove forest. They are often inundated 
by rising sea water during the tidal storms. The Sagar island is densely populated while all other 
islands except a part of of Fraserganj are unmanned. 

The geomorphological map of the study area is shown in Plate 3.1. 

 
Plate 3.1: Geomorphological map of the study area. 

 

 



3.2 DRAINAGE: 

The river Hugli in the west and the river Matla in the east constitute the principal drainage of 
the study area apart from other rivers namely Bidhyadhari, Raimangal, Thakuran etc.  

The southern part of the study area is better drained. This is achieved both by artificial and 
natural drainage lines. The Sundarban area is tranversed by a network of wide tidal creeks. 
They are the Bartala, the Saptamukhi, the Thakuran, the Matla, the Gosabaand the Raimangal 
creeks.  These tidal creeks are best developed towards the Bay head due to daily flushing by the 
tidal bores. The drainage map of the study area is shown in Plate 3.2. 

 
Plate 3.2: Drainage map of the study area. 

 

 

 



3.3 SOIL CHARCTERISTICS: 

Soils of the study area may be divided into three principal types of soils which are as follows: 

       a) Entisol: comprising mainly younger alluvial soil 

       b) Alfisol: comprising older alluvial soil and red soils. 

       c) Aridisol: comprising coastal saline soil. 

The entisols are mainly alluvial soils composed mostly of sandy loam. The alfisols are typically 
deltaic alluvial soils. The aridisols are saline and alkaline saline soils. 

The study area may be subdivided into two agro-climatic zones which may be grouped as 
under: 

             Group                                         Agroclimatic zone                                       Soil Types 

                  I                                               Gangetic Alluvium                                       Alluvium 

                 II                                               Coastal soils                                             Coastal saline 

Soils belonging to Group I are rich in calcium, have medium phosphate and potash. Free 
calcium carbonate occurs either in surface soil or down the profile. These are composed mainly 
of sandy loam having 50% sand, 20-40% clay and 4% organic matters. These are fertile soils and 
used extensive cultivation of paddy, jute, vegetables, oil seeds etc. 

The soils belonging to Group II are enriched in Na, Ca, Mg and do not exhibit any profile 
characteristic. These are mainly loams and silty loams, productive, dark in appearance and 
composed of 50% silt, 20% clay and 15-20% sand. Organic matters vary in the range of 3.5-
9.5%. These soils are also fertile and support paddy, jute, cereal cultivation. The soils of the 
Sundarbans are light grey to pale olive or olive grey in colour and alkaline in nature. The organic 
matters are low in content vary in the range of 0.75-2%. Texturally the soil is either silty loam or 
clayey loam. 

 

 

 

 

 



CHAPTER 5 

GEOPHYSICAL PROSPECTING 

A surface resistivity survey was carried out within the study area to locate the maximum fresh 
water aquifer thickness in the area in connection with the National Aquifer Mapping program. 
For this purpose, a total 27 Nos. of VES (Vertical Electrical Sounding) were carried out in 
different blocks of the study area. The field data were interpreted with the help of empirical 
curves and computer. The maximum potential zones were delineated with the help of analysis 
of these field curves. 

Surface Geophysical Study 

Instrument used: During the surface resistivity investigation a CRM 500, auto-c, resistivity 
meter, (Anvic, Pune) was used. The instrument measures resistances between two potential 
electrodes when current is sent to the ground through two current electrodes and there by 
apparent resistivity is computed from V/I values for each current electrode separation 
multiplying with respective geoelectrical constants. A GPS (Global Positioning System) was used 
to locate the VES points in the site plan.  

Methodology Adopted  

Total 33 Nos. of VES were conducted in the investigated area using Schlumberger configuration. 
The maximum current electrode separation was kept (AB) 450 meter to get the maximum 
depth of investigation. 

The apparent resistivities are plotted in the double log graph paper and the types of the field 
curves are obtained as QH, KQH, KH, HK, HKH, HAA, HA, QHA, KHAA etc. All the curves are 
interpreted with the help of partial curve matching technique and also by the computer 
programme ‘IPI2Win’. 

A correlation of the interpreted data with the available local information and the following 
resistivity range with respect to lithology is given as follows :- 

Resistivity Range (ohm-m) Lithology 
3 – 48 Top soil 
3 –12 Clay 

1-3 Saline Aquifer 
4-13 Brackish Aquifer 
15-8 Brackish to fresh aquifer 

20-136 Fresh aquifer 
 



All the interpreted results are tabulated in the table 5.1. Final conclusion is also attempted 
based on the discussion on all the VES points. 

              Table 5.1: Interpreted VES results (layer resistivities, depths and expected lithology)  
Sl.No. VES No./ 

Location/Block/ 
Co ordinate 

         Layer Resistivity and Depth   
Expected Lithology Layer No. 

 
Resistivity 
(ohm-m) 

Depth(mgl) 
 

1 VES-1 
Bakultala/Falta 
 22˚18’11.41” N; 88˚07’43” E 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

5 
4 
2 

21.2 

0 – 5.18 
5.18 – 20.5 
20.5 – 138 

138 – contd. 

Top soil 
Brackish aquifer 

Saline aquifer 
Fresh aquifer 

2 VES-2 
Sultanpur/Diamond Harbour-I 
22°10ʹ20ʺN; 88°12ʹ19ʺE 

1st Layer 
2nd Layer 
3rd Layer 

4 
2 
8 

0 –1.75 
1.75 – 39.64 

39.64 – contd. 

Top soil 
Saline Aquifer 

Brackish aquifer 

3 VES-3 
Heliagachhi/ Kulpi 
22°9ʹ39ʺN; 88°15ʹ11ʺE 

1st Layer 
2nd Layer 
3rdLayer 
4th Layer 

26 
4 
2 
9 

0 – 1.5 
1.5 – 12.2 

12.2 – 40.6 
40.6 – contd. 

Top soil 
Brackish aquifer 

Saline aquifer 
Brackish aquifer 

4 VES-4 
Kachuberia/Kulpi 
22°7ʹ03ʺ N; 88°14ʹ53ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 
5th Layer 

10 
2 

10 
1.5 
24 

0 –1.74 
1.74 – 3.68 
3.68–7.335 

7.335 – 79.96 
79.96 - contd. 

Top soil 
Saline aquifer 

Brackish aquifer 
Saline aquifer 
Fresh aquifer 

5 VES-5 
Raghunathpur/ Mandirbazar 
22°05ʹ53ʺN; 88°17ʹ37ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

7 
26 
2 

11 

0 – 3.92 
3.92 – 5.88 

5.88 – 57.72 
57.72 - contd. 

Top soil 
Fresh aquifer 
Saline aquifer 

Brackish aquifer 
 
6 

VES-6 
Harisankarpur/ Mandirbazar 
22° 9ʹ47.8ʺN; 88°18ʹ39.7ʺE 

1st Layer 
2nd Layer 
3rd Layer 

4 
2 

23 

0 – 8.47 
8.47 – 209.4 

209.4 – contd. 

Top soil 
Saline aquifer 
Fresh aquifer 

7 VES-7 
Sidheswar/Mathurapur – I 
22°08ʹ20.7ʺN; 88°23ʹ50.4ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 
5th Layer 

36 
1 

56 
0.32 

4 

0 – 1.52 
1.52 – 1.57 

1.57–4.3 
4.3 – 13.6 

13.6 - contd. 

             Topsoil 
Saline aquifer 
Fresh aquifer 
Saline aquifer 

Brackish aquifer 
8 
 

VES- 8 
SingherChak/Mathurapur-II 
22°04ʹ 42.9ʺN; 88° 04ʹ 28.5ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 
5th Layer 

37 
2 

76 
2 

48 

0 – 1.53 
1.53 – 3.4 
3.4 – 7.38 
7.38 – 131 

131 - contd. 

Top soil 
Saline aquifer 
Fresh aquifer 
Saline aquifer 
Fresh aquifer 

9 VES – 9 
Kharapara/Mathurapur-II 
22°04ʹ32.5ʺN; 88°25ʹ48.6ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

12 
4 
2 

10 

0 – 1.75 
1.75 – 7.0 
7.0 – 78.0 

78.0 – contd. 

Top soil 
Brackish aquifer 

Saline aquifer 
Brackishaquifer 

10 VES – 10 
Raypur/Mathurapur-II 
21°59ʹ6.9ʺN; 88°22ʹ38ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

29 
11 
2 

17 

0 – 2.05 
2.05 – 8.91 
8.91 – 39.5 

39.5 - contd. 

Top soil 
Clay 

Saline aquifer 
Brackish to fresh aquifer 

11 VES – 11 
Raypur/Patharpratima 
21°57ʹ53.9ʺN; 88°22ʹ14.5ʺE 

1st Layer 
2nd Layer 
3rd Layer 

9 
1.3 
28 

0 – 1.99 
1.99– 3.46 
3.46 – 8.05 

Top soil 
Saline aquifer 
Fresh aquifer 



4th Layer 
5th Layer 

1 
13 

8.05 – 31.5 
31.5 - contd. 

Saline aquifer 
Brackish aquifer 

12 VES – 12 
Pakhirala/Kakdwip 
21°57ʹ47.4ʺN; 88°15ʹ41.5ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

2 
1.22 

3 
17 

0 – 3.1 
3.1 – 13.64 

13.64 – 45.14 
201.54 – 

contd. 

Top soil 
Saline aquifer 

Brackish aquifer 
Brackish to Fresh aquifer 

13 VES – 13 
8 no. Kalinagar/Kakdwip 
21°53ʹ47.2ʺN; 88°10ʹ26.9ʺE 

1st Layer 
2nd Layer 
3rd Layer 

18 
8 
2 

11 

0 – 2.7 
2.7 – 11.3 
11.3 - 59 

59 - contd. 

Top soil 
Clay 

Saline aquifer 
Brackish aquifer 

14 VES – 14 
Kachuberia/Sagar 
22°51ʹ 7.3ʺN; 88° 08ʹ 10.4ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 
5th Layer 

13 
3 

18 
1 

11 

0 – 1.8 
1.8 – 3.96 

3.962 – 6.7 
6.7 - 51.44 

51.44 - contd. 

Top soil 
Clay 

Brackish to fresh aquifer 
Saline aquifer 

Brackish aquifer 
15 VES – 15 

Kamalpur/Sagar 
21°42ʹ25.8ʺN; 88°06ʹ36ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 
5th Layer 

3 
11 
1 

1.5 
18 

0 – 1.5 
1.5 – 2.7 

2.7 – 5.62 
5.62 – 72.7 

72.7 - contd. 

Top soil 
Clay 

Saline aquifer 
Saline aquifer 

Brackish to fresh aquifer 
16 VES – 16 

Kamalpur/Sagar 
21°36ʹ0.7ʺN; 88°15ʹ47.3ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

73 
3 

1.2 
85 

0 – 1.5 
1.5 - 7.39 
7.39 – 77 

77 – contd. 

Top soil 
Saline aquifer 
Saline aquifer 
Fresh aquifer 

17 VES – 17 
Ganesh nagar/ Namkhana 
21°46ʹ48.2ʺN; 88°14ʹ2.5ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

27 
2 
1 
8 

0 – 1.5 
1.5 – 9.82 

9.82 – 56.4 
56.4 – contd. 

Top soil 
Saline aquifer 
Saline aquifer 

Brackish aquifer 
18 VES – 18  

Palerchak/ Kultali  
22°07ʹ37.6ʺN; 88°34ʹ54.5ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 
5th Layer 

17 
1 
4 
1 

18 

0 – 1.5 
1.5 – 1.55 

1.55 – 5.47 
5.47 – 17.83 

17.83 - contd. 

Top soil 
Saline aquifer 

Brackish aquifer 
Saline aquifer 

Brackish to Fresh aquifer 
19 VES – 19 

Saratpalli/ Canning-I 
23°43ʹ8.4ʺN; 87°32ʹ44.4ʺE 
 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 
5th Layer 

4 
16 
4 
1 

136 

0 – 1.8 
1.8 – 3.67 

3.67 – 15.6 
15.6 – 64 

64 - contd. 

Top soil 
Sandy clay 

Brackish aquifer 
Saline aquifer 
Fresh aquifer 

 
20 VES – 20 

Tangrakhali/ Canning-I 
22°17ʹ43.7ʺN; 88°38ʹ16.7ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 
5th Layer 

13 
7 

22 
1 

18 

0 – 2.4 
2.4 – 5.04 

5.04 – 14.8 
14.8 – 30.2 

30.2 - contd. 

Top soil 
Clay 

Fresh aquifer 
Saline aquifer 

Brackish to fresh aquifer 
21 VES – 21 

Nagartola/ Canning –II 
22°22ʹ0.1ʺN; 88°36ʹ58ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

3 
1.16 

4 
10 

0 – 8.4 
8.4 – 11.87 

11.87 – 75.78 
75.78 - contd. 

Top soil 
Saline aquifer 

Brackish aquifer 
Brackish aquifer 



22 VES – 22 
Jharkhali/ Basanti 
22°02ʹ35.7ʺN; 88°40ʹ41.7ʺE 
 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

23 
3 
1 

10 

0 – 1.5 
1.5 – 6.77 

6.77 – 36.4 
36.4 – contd. 

Top soil 
Brackish to saline 

Saline aquifer 
Brackish aquifer 

23 VES – 23 
Bharatgarh/Basanti  
22°08ʹ22.7ʺN; 88°41ʹ25.5ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 
5th Layer 

14 
1 

12 
1.3 
8 

0 – 1.5 
1.5 – 2.08 

2.08 – 4.77 
4.77 – 100 

100 - contd. 

Top soil 
Saline aquifer 

Brackish aquifer 
Saline aquifer 

Brackish aquifer 
24 VES – 24  

Pakhiralay I/ Gosaba 
22°08ʹ00.8ʺN; 88°49ʹ17.5ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

6 
4 
1 
8 

0 – 1.5 
1.5 – 18.7 

18.7 – 52.9 
52.9 – contd. 

Top soil 
Clay 

Saline aquifer 
Brackish aquifer 

25 VES – 25 
Pakhiralay II/ Gosaba 
22° 8ʹ27.8ʺN; 88°49ʹ44.4ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

5 
3 
2 
9 

0 – 1.5 
1.5 – 8.6 

8.6 – 76.15 
76.15 – contd. 

Top soil 
Brackish aquifer 

Saline aquifer 
Brackish aquifer 

26 VES – 26 
Dulki/ Gosaba 
22° 8ʹ52.0ʺN; 88°49ʹ6.4ʺE 

1st Layer 
2nd Layer 
3rd Layer 

7 
1 
4 

0 – 3.78 
3.78 – 46.2 

46.2 – contd. 

Top soil 
Saline aquifer 

Brackish aquifer 
33 VES – 27 

Pakhiralay/ Gosaba  
22° 8ʹ38.9ʺN; 88°49ʹ14.7ʺE 

1st Layer 
2nd Layer 
3rd Layer 
4th Layer 

4 
22 
1 
6 

0 – 3.67 
3.67 – 6.74 
6.74 – 14.7 

14.7 – contd. 

Top soil 
Sandy clay 

Saline water 
Brackish aquifer 

 

Conclusion 

Based on the resistivity sounding studies, the following are the observations 

a) Subsurface formations are variable in nature. Generally, three to six nos. of layers are 
present in the subsurface, viz., top soil, clay, sandy clay, saline aquifer, saline to brackish 
aquifer, brackish aquifer and fresh aquifer. 

b) On the basis of resistivity sounding (VES), good ground water zones have been identified 
generally at varying depths. The fresh water zones are generally available at greater depths 
within 70 to 300 meters (approx.) At some places in Gosaba the ground water is found below 
300 mbgl. 

c) The study clearly shows that that the first aquifer in the entire study area within a depth 
range of 0-50 mbgl is saline to brackish in nature.  

d) The water bearing zones are available at all the locations within the given sites as mentioned 
in Table 5.1, however, the zones which are available at deeper depths should be tapped.  



d) The estimated potential discharge at the suggested locations is around 10500 Gallons per 
hour based on the resistivity sounding, Field verification and experience, however for more 
conclusive estimation, pump tests may be conducted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER-6 

HYDROGEOLOGY 

In the study area, the water bearing formations are present within the Quaternary and Tertiary 
sediments. The aquifer materials consist of sand of varying grades and a very few gravels. The 
nature of aquifer changes both horizontally and vertically from place to place. Groundwater 
occurs under unconfined condition in the levees deposit and confined condition in deeper 
aquifers. 

6.1 Water bearing formations of the study area. 

From the drilling data of CGWB three aquifers have been found in the study area. These 
aquifers are regionally extensive but their thickness varies from one place to another. 

There exists a local shallow aquifer down to a depth of 50 mbgl. The second aquifer system 
starts from below 50 mbgl and continues down to the depth of 150 mbgl and the third aquifer 
system occurs below the depth of 150 mbgl and extends down to the explored depth of 400 
mbgl. Each aquifer system consists of one or several interconnected aquifers.  

The first shallow aquifer (Aq-I) ranges from 3m to 30m from place to place. This aquifer is not 
regionally extensive. The aquifer material is fine to very grained sand in the upper part and 
medium grained in the lower part. This aquifer is mainly restricted within the levee deposits. 

The second aquifer system within the depth range of 50-150 mbgl is separated from the upper 
shallow aquifer system by a thick clay layer mainly 10 to 30 m thick. This aquifer system consists 
mainly of one to two aquifers (Aq-II & Aq-IIA) in which thickness of individual aquifers are 
separated by clay layers. The aquifer material is medium to coarse grained sand and is of 
Pleistocene age. The aquifer system is regionally extensive in nature. The potentialities of this 
aquifer are yet to be assessed in detail. 

The third aquifer system within depth of 150 to 400 mbgl is separated from the overlying 
aquifer system by a thick clay layer mainly 10-30m thick. This aquifer system consists several 
aquifers (Aq-III, Aq-IIIA, Aq-IIIB, Aq-IIIC) in which individual layers, 5 -30m thick varies from 
place to place. The aquifer material is medium to coarse grained sand at places, enriched with 
gravel and is of Pleistocene to Tertiary age.   

The 3D disposition of aquifers and 2D sections in the study area are shown in diagrams below: 

 

                       



     
Fig 6.1.1: Location map for 2Dimensional section(A) 

 

 
Fig 6.1.2: 2-Dimensional section along A-B-C 



 
Fig 6.1.3: 2-Dimensional section along A-B 

 
 

 
Fig 6.1.4: 2Dimensional section along B-C 

 
                                                      
6.2 Aquifer wise groundwater regime (Depth to water level): 

During aquifer mapping and detailed hydro-geological survey of 22 blocks of North 24 
Paraganas and South 24 Paraganas, a total of 95 numbers of key wells have been established in 
the study area for aquifer wise water level monitoring and sampling. These are mostly tube 
wells, tube wells fitted with submersible pumps and a very few are dug wells. Out of these, 14 
key wells are tube wells and dug wells tapping the 1st aquifer system; 7 keywells are tubewells 



tapping the second aquifer system and 74 keywells are tubewells tapping the third aquifer 
system.   

The pre monsoon depth to water level of first aquifer in the study area shows depth to water 
level ranging from 0.33 mbgl to 3.11 mbgl. The minimum depth to water level has been 
encountered in the blocks of Budge-Budge II, Thakurpukur Maheshtala and in Diamond Harbour 
II ranging within 0.33 to 0.8 mbgl. The maximum depth to water level has been encountered in 
Canning II where the deepest water level goes upto 5.6 mbgl. The aquifer I is saline in nature 
and mostly used for domestic purpose. The post monsoon depth to water level of first aquifer 
in the study area is showing depth to water level ranging from 0.2 mbgl to 2.75 mbgl. The 
minimum depth to water level has been encountered in the blocks of Budge-Budge II, 
Thakurpukur Maheshtala and in Diamond Harbour I & II ranging within 0.2 mbgl to 0.6 mbgl. 
The maximum depth to water level has been encountered in Canning II where the deepest 
waterlevel goes upto 4.5 mbgl.  

The aquifer II is saline and in nature and ranges between 50-150 mbgl. This aquifer is not 
exploited for domestic or agricultural purposes and also the number the monitoring wells is 
very less. Due to lack of sufficient data for this aquifer the depth to water level and depth to 
water table/piezometric surface could not be assessed. 
 

 The pre monsoon depth to water level of the third aquifer in the study area is represented in 
Fig 6.2.1, showing depth to water level ranging from 2.6 mbgl to 18.39 mbgl. Deeper water level 
(13.44 mbgl-18.39 mbgl) is seen to be encountered in the western portion of the study area, 
mostly the the blocks of Thakurpukur Mahestala, Budge Budge I, Falta, Diamond Harbour I & II 
and Jayanagar II.  This might be due to heavy withdrawal of ground water for irrigation as well 
as domestic purpose for the requirement of huge population inhabiting in these areas. The 
minimum depth to water level is seen to encounter in the Sundarban areas ranging between 
2.6 mbgl to 3.95 mbgl.            

 

 

 

 

 

 

 



 

 
Fig: 6.2.1: Pre monsoon depth to water level map for Aquifer III 

 
The post monsoon depth to water level of the third aquifer in the study area is represented in 
Fig 6.2.2, showing depth to water level ranging from 2.27 mbgl to 20.54 mbgl. Deeper water 
level (16 mbgl- 20.54 mbgl) is seen to be encountered in the western portion of the study area, 
mostly the the blocks of Thakurpukur Mahestala, Budge Budge I, Falta, Diamond Harbour I & II 
and Jayanagar II. The minimum depth to water level is seen to encounter in the Sundarban 
areas ranging between 2.27 mbgl to 3.91 mbgl. As the aquifer is under confined condition, not 
much of recharge takes place and hence not a significant rise in the water level in the area. 

 

 



 

 
Fig: 6.2.2: Post monsoon depth to water level map for Aquifer III 

 

6.3 Aquifer wise occurrence and movement of groundwater: 

The pre-monsoon piezometric surface for aquifer III ranges from -13.39 m to 4.83 m above msl. 
The regional ground water flow is towards southeast. A significant trough is formed in the north 
eastern part of the map in the areas of Canning I & II, Sandeshkhali-I and Minakhan. A 
significant groundwater mound is seen the eastern part of the map covering areas of Kulpi and 
Magrahat-I.  The piezometric surface map for premonsoon is shown in Fig 6.3.1. 

 



 

 
Fig 6.3.3: Pre-monsoon piezometric surface map for aquifer III 

 

The post-monsoon piezometric surface for aquifer III ranges from -15.54 m to 4.2 m above msl. 
The regional ground water flow is towards southeast. The pre-monsoon and the post-monsoon 
piezometric surface remain almost similar for the study area. The piezometric surface map for 
post-monsoon is shown in Fig 6.3.2.  

 

 

 



 

 
Fig 6.3.2: Post-monsoon potentiometric surface map for aquifer III 

 

6.4 Pre-monsoon & Post-monsoon long term trend analysis: 

The long term trend analysis of depth to water level for last 10 years (from 2009-2018) based 
on data of National Hydrograph Network Station (NHNS) has been analyzed. This data reveals 
an overall falling trend in both pre-monsoon and post-monsoon in maximum blocks of study 
area. However, a few wells also show rising water level trend, mostly for Aquifer I. 



 Very few monitoring wells represent the first aquifer system. No monitoring wells are present 
to analyze the second aquifer system while the third aquifer system is very well represented by 
numerous monitoring wells.  

For Aquifer I Budge-Budge I, Falta and Kulpi show falling water level trend both in pre-monsoon 
and post-monsoon while Thakurpukur Mahestala and Diamond Harbour I & II show rising water 
level in both pre-monsoon and post-monsoon. Details of pre-monsoon and post-monsoon 
water level trend for Aquifer I in m/year for individual block is given in table 6.4.1. 

Table 6.4.1: Block-wise Pre- and Post-monsoon long term water level trend for Aquifer I 
Sl. 

No. 
Block Aquifer Type Pre-monsoon Post-Monsoon 

Rise Fall Rise Fall 
m/yr m/yr m/yr m/yr 

1 Thakurpukur Mahestala Aq-I 0.016 - 0.059 - 
2 Budge Budge I Aq-I - 0.038 - 0.039 
3 Falta Aq-I - 0.076 - 0.012 
4 Diamond Harbour I& II Aq-I 0.059 - 0.075 - 
5 Kulpi Aq-I - 0.02 - 0.054 

 

The long term trend of water level for Aquifer III shows falling trend for all the blocks. The Pre-
monsoon falling trend of water level varies from 0.049 m/year (in Thakurpukur Mahestala) to 
2.153 m/year (in Budge Budge I block).  The same during post-monsoon varies from 0.031 
m/year (in Canning II block) to 1.598 m/year (in Budge Budge I block).  Details of pre-monsoon 
and post-monsoon water level trend for Aquifer III in m/year for individual block is given in 
table 6.4.2 

Table 6.4.2: Block-wise Pre- and Post-monsoon long term water level trend for Aquifer III 
Sl. 

No. 
Block Aquifer Type Pre-monsoon Post-Monsoon 

Rise Fall Rise Fall 
m/yr m/yr m/yr m/yr 

1 Thakurpukur Mahestala Aq-III - 0.049 - 0.589 
2 Budge Budge I Aq-III - 2.153 - 1.598 
3 Jaynagar II Aq-III - 0.369 - 0.307 
4 Kultali Aq-III - 0.659 - 0.518 
5 Kakdwip Aq-III - 1.179 - 0.746 
6 Mandir Bazaar Aq-III - 0.37 - 0.473 
7 Canning I Aq-III - 0.391 - 0.432 
8 Canning II Aq-III - 0.293 - 0.031 
9 PatharPratima Aq-III - - - 0.381 

10 Basanti Aq-III - 0.334 - 0.936 
11 Sagar Aq-III - - - 0.579 
12 Kulpi Aq-III - 0.428 - 0.66 
13 Mathurapur I Aq-III - 0.886 - 0.621 



14 Mathurapur II Aq-III - 0.295 - 0.575 
15 Namkhana Aq-III - 0.633 - 0.413 
16 Minakhan Aq-III - 0.222 - 0.119 
17 Sandeshkhali I Aq-III - 0.057 - 0.326 

   

6.5 Aquifer characteritics and their potentialities: 

From the study of exploration data of CGWB, ER Kolkata, mainly three aquifer groups have 
been delineated down to a maximum depth of 600 mbgl. Aquifer I is encountered locally and 
sporadically in parts of Budge-Budge- I, Falta, Kulpi and Diamond Harbour I & II. This aquifer is 
mostly tapped by dug wells and shallow wells. The first aquifer group within a depth of 0-50 
mbgl and the second aquifer group within a depth of 50-150 mbgl is saline in most of the study 
area, hence their potentiality has not been assessed.  The third aquifer group exists in the 
depth span of 150-300 mbgl. The transmissivity of this aquifer system varies from 464.6-1466.4 
m2/day. Aquifer wise parameters in the study area are given in the following Table 6.5.1. 

Table 6.5.1: Aquifer characteristics and their potentialities 

 
 

 

 

Block Location Aquifer II Aquifer III 
Depth 
Range 
(mbgl) 

Discharge 
(lps) with 
Drawdown 
(m) 

T 
m2/

day 

Sy/S Depth 
Range 
(mbgl
) 

Discharge 
(lps) with 
Drawdow
n 
(m) 

T 
m2/d
ay 

Sy/S 

Mathurapu
r I 

Tengrabich
i 

- - - - 290-
347 

39.87 lps 
17.42 DD 

345.0
9 

 

Maturapur 
II 

Chapla 118-
181 

10.87 lps 
3.6 DD 

981 7.6x10
-4 

- - - - 

Pathar 
Pratima 

Dakshin 
Durgapur 

- - - - 201-
275 

22.36 lps 
8.3 DD 

2960  

Kultali Jalaberia - - - - 271- 
332 

6.26 lps 
11.75 DD 

464.6  

Mandir 
bazar 

Acchna - - - - 261- 
335 

18.37 lps 
16.52 DD 

1106 2x10-4 

Kakdwip Kakdwip - - - - 203- 
268 

41.64 lps 
15.07 DD 

1466.
4 

 

Sagar Gangasaga
r 

- - - - 207- 
306 

37.78 lps 
11.58 DD 

541.3 1.16x10-4 

Sagar Rudranaga
r 

- - - - 210- 
284 

23.93 lps 
11.79 DD 

397  



CHAPTER 7 

HYDROCHEMISTRY 

Major Ion Chemistry and Hydrogeochemical Facies of the Study Area 

For demarcating the hydrochemical facies existing in the phreatic and confined aquifer systems 
Piper (1953) and the modified Piper diagram by Chadha (1999) were used. The sample plotting 
falls in different areas are: 

• The Piper’s trilinear diagram {Plate 9.1(A)} shows that 80% of groundwater samples 
fall into the Sodium. Whereas 18% of the remaining samples fall into the No 
Dominant Type in the cation facies. Hence, the plotting on the Piper diagram for the 
samples from the study area shows Sodium as the dominant cation. 

• Regarding anions, 24.2% of samples fall into HCO3– type, 68.4% Cl- type and 7.4% 
samples fall into no dominant type of anion facies. 

• The plot of chemical data on diamond shaped trilinear diagram reveals that 82% of 
the groundwater samples fall in the fields of alkalies exceed alkaline earth and 
remaining 17.8% fall in the fields of alkaline earth exceed alkalies. 60% of 
groundwater sample fall in the strong acids exceeds weak acids, 40% fall in Weak 
acids (CO3 + HCO3) exceed strong acids (SO4 + Cl).  

• Groundwater samples falling in Ca-Mg-HCO3 type is 10.5%, whereas 6.3% fall into 
Ca-Mg-Cl type, 36.8% fall into Na-HCO3type and remaining 46.4% Na-Cl type. 
Therefore, facies classification indicates that maximum groundwater samples belong 
to Na-Cl type {Plate 9 (B)}. 

 
Plate 9.1. (A) Groundwater samples from Phreatic aquifers of the Study Area plotted on modified Piper 

diagram (Chadha,1999) (B) Piper trilinear diagram for hydrogeochemical facies. 
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The above analysis indicates that the hydrochemical characteristics of groundwater in the 
phreatic aquifers show considerable variations, which could be attributed to various factors 
such as the composition of the litho-units, soil type and even water contamination. The Na-Cl 
type water indicates interaction of brackish surface waterbodies with the groundwater system 
at water mixing zones. 

Table 9.1: Characteristics of groundwater samples in different zones derived from Chadha’s diagram. 
Chemical facies Characteristics 

Ca-Mg-HCO3 type of recharge waters Water type with temporary hardness 
Ca-Mg-Cl Type of reverse ion-exchange waters Water type with temporary hardness 
Na-Cl type of end-member waters (seawater Water type with permanent hardness 
Na-HCO3 type of base ion-exchange waters Water type which causes foaming 

 
Rock-water interaction 

Rock-water interaction has been assessed by using Gibbs Diagram (Gibbs, 1970), which is a 
widely used method to establish the relationship of water composition and source 
conditions/characteristics. Three distinct fields such as precipitation dominance, evaporation 
dominance and rock-water interaction dominance areas are shown in the Gibbs diagram (Plate 
9.2). The distribution of samples in the rock dominance region of the plot in the Gibbs diagram 
suggests that the major ion chemistry of groundwater is controlled by chemical weathering of 
rock forming minerals.  

Fig 9.2: Gibbs diagram for controlling factor of groundwater quality 

Water Quality Assessment 

Since groundwater is intensively used for irrigation and drinking purposes, an effort has been 
made to evaluate the suitability of groundwater for drinking and irrigation uses. 

A B



A) Suitability for Drinking Uses 

To check the suitability of groundwater, hydrochemical parameters of groundwater samples of 
the Study area were assessed with respect to prescribed limits of Bureau of Indian Standard 
(BIS, 2012) for drinking water. The details of the samples exceeding the prescribed limit are 
mentioned in the Table 9.2. 

Table 9.2: Spatial Variation of Ionic Concentration in Study Area 
Constituents (mg/L) Desirable 

Limit 
Permissible 

Limit 
Sample 

Exceeding 
Desirable 
Limit (%) 

Sample 
Exceeding 

Permissible 
Limit (%) 

Max Min 

pH 6.5-8.5 No Relaxation 12.6 - 8.64 6.8 

Electrical 
Conductivity 

(µS/cm) 

- - - - 18,300 716 

Total Dissolved 
Solid (mg/L) 

500 2000 98.9 22.1 11712 458.7 

Total Alkalinity (as 
CaCO3) (mg/L) 

200 600 98.9 5.3 805 185 

Chloride (mg/L) 250 1000 47.4 5.3 5884.7 35.6 
Nitrate (mg/L) 45 No Relaxation 0.0 - 42 BDL 
Sulfate (mg/L) 200 400 2.1 - 234.0 0.5 

Fluoride (mg/L) 1 1.5 13.7 7.4 2.4 BDL 
Sodium (mg/L) - - 0.0 - 4359.2 56.7 

Potassium (mg/L) - - 0.0 - 155.0 2.1 
Calcium 

(as Ca) (mg/L) 
75 200 10.5 - 186.0 12 

Magnesium 
(as Mg) (mg/L) 

30 100 62.1 5.3 320.4 1.2 

Total Hardness (as 
CaCO3) (mg/L) 

200 600 76.8 7.4 1715.0 115 

Iron (Fe) (mg/L) 1 No Relaxation 18.9 22.1 3.2 0.1 

NOTE — It is recommended that the acceptable limit is to be implemented. Values in excess of those 
mentioned under ‘acceptable’ render the water not suitable, but still may be tolerated in the absence of an 
alternative source but up to the limits indicated under ‘permissible limit in the absence of alternate source’ in 
col 4, above which the sources will have to be rejected. 

To check the suitability of groundwater, hydrochemical parameters of groundwater samples of 
the study area were assessed with respect to prescribed limits of World Health Bureau of Indian 
Standard (BIS, 2012) for drinking water. The data in Table 9.2 shows that most of the 
physiochemical parameters were exceeding the desirable limits in a number of water samples, 
though they are falling within the maximum permissible limits.  



• All the sample locations were found to have the TDS concentration was more than the 
BIS’s (2012) desirable limit of 500 mgL-1. The higher concentration of EC and TDS in 
groundwater samples may cause gastrointestinal irritation to the consumers.  

• The total hardness (TH)varies from 115-1715 mgL-1 indicating soft to very hard water 
types. Hardness of the water is attributable to the presence of alkaline earths elements, 
i.e., Ca2+ andMg2+. 7.4% water sample has TH beyond the BIS (2012) safe limit of 600 
mgL-1 for drinking water.  

• The average NO3- values for all the locations show its concentration is well within the BIS 
(2012) permissible limit (45 mgL-1). 

• The consumption of water containing higher Na+ ion concentration may cause 
hypertension, congenial heart diseases and kidney problems. Ca2+concentrations are 
also found within the highest permissible limits (BIS 2012) with the values ranging from 
12-186 mgL-1 but 5.3% of the samples have Mg2+ concentration more than maximum 
permissible limits. 

 

 
Plate 9.3. Box and Whisker Plot sowing Spatial Distribution of Major Cations and Anions in the study 

area 
 

Distribution of Iron and Arsenic in the study area 

Iron concentrations in the water samples of the study area were presented in Fig in the form of 
a Rader graph that displays values relative to the centre point. The lesser values were near the 
centre of the graph and the higher values were near the periphery of the Rader. As per BIS, 
2012 the permissible limit of iron is 1.0 mgL-1 beyond which water is not considered as suitable 
for drinking purposes without prior treatment. In the study area the Iron concentration varied 



from 0.1-3.2 mgL-1 and 18.9% samples were detected with Iron concentration more than 
permissible limit. 

Besides the major cations and anions, Arsenic analysis has also been conducted in the study 
area and found in the range of BDL to 19.59 µg/L. In the location Jotirampur Ferryghat of 
Gosaba Block, South 24 Pgs., Arsenic concentration has been detected beyond the permissible 
Limit of 10 µg/L (BIS, 2012).  

 
Plate 9.4: Rader Diagram for Distribution of Iron in the study area 

 

B) Suitability for Irrigation Uses 

In the present study the suitability of the groundwater for irrigation is assessed by considering 
the irrigation indexes like Conductivity (EC), Soluble Sodium Percentage (SSP), Sodium 
Adsorption Ratio (SAR), Residual Sodium Carbonate (RSC), Magnesium Hazard (MH) and 
Permeability Index (PI) along with the USSL salinity and Wilcox diagrams and the result has 
been summarized in Table 9.3. 

USSL diagram has been used to study the quality of groundwater suitability for irrigation 
purpose. The SAR and EC values of water samples of the study area were plotted in the 
graphical representation Plate 9.5 (A) and found that all the samples fall in the high to very high 
salinity hazard group and low to high sodium hazard group. Hence, in most of the study area 
the ground water is not suitable for the irrigation purpose. 

Similar results found when the Wilcox diagram is plotted for classification of water for irrigation 
suitability. In this diagram, the EC was plotted against the percentage of Na. According to 
Wilcox classification, only 13.7% of the water samples from the study area belonged to the 
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good to permissible category. Remaining 42% groundwater samples falls in the permissible to 
doubtful category Plate 9.6(B), 35.9% doubtful to unsuitable and 8.4% unsuitable category.  

Tab 9.3: Summarized result to assess the suitability of the groundwater for irrigation 

Parameter Range Water Class 
Irrigation Suitability Assessment for the study area 

No of Samples  Percentage of Samples (%) 

SAR 

< 10 Excellent 80 84.2  
10 to 18 Good 12 12.6 
18 to 26 Moderate 1 1 
> 26 Unsuitable 2 2.1 

SSP 
< 50 Good 18 18.9 
> 50 Unsuitable 77 81 

RSC 
< 1.25 Good 58 61 
1.25 to 2.50 Moderate 12 12.6 
> 2.50 Unsuitable 25 26.3 

MH 
< 50 Good 24 25.3 
> 50 Unsuitable 71 74.7 

PI 
> 75 Good 60 63.1 
25 to 75 Moderate 35 36.8 
< 25 Unsuitable - - 

 

 
Fig.9.5 (A) Wilcox Diagram and (B) United States Salinity Laboratory (USSL) Diagram for assessing the 

Irrigation water quality of the study area 
 

 

A B



Major findings in Water Quality Assessment of the study area 

• The reflections from the overall survey carried out in the study area revealed that the 
ground water quality in the is questionable particularly in respect to EC, TDS, Chloride, 
Hardness, alkalinity and Iron Concentration.  

• Almost all of the locations (98.9%) of the study area depicts the TDS concentration more 
than the desirable limit of 500 mgL-1 and 22.1% samples were beyond the permissible 
limit (as per BIS, 2012). 

• Higher concentration of Iron exceeding the permissible limit of 1.0 mg/L with alarmingly 
high concentrations of Iron were found in few pockets.  

• In respect of suitability assessment for Irrigation water, the ground water of majority of 
the study area were in unsuitable to doubtful category.  

• Facies classification of the area indicates that maximum groundwater samples belong to 
Na-Cl type (as high as 46.4% locations), which indicates, interaction of brackish surface 
water bodies with the groundwater system at water mixing zones. 

 
Plate 9.6:  Distribution of Electrical Conductivity (µS/cm) in the study area 

 



 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

Plate 9.7: Distribution of Total Dissolved Solid (mg/L) in the study area 
           

 
Plate 9.8: Spot map of Iron (mg/L) distribution in the study area 

 



CHAPTER 8 

                               GROUNDWATER RELATED ISSUES AND PROBLEMS  
 
The salient groundwater issues in the study area are as follow: 
 

a) Brackish/saline water in the shallow and intermediate aquifers: The shallow aquifers 
(Aquifer I & Aquifer II) with a depth range of 0-150 mbgl are saline to brackish in nature. 
Almost all blocks under the study area face this issue. The chemical analyses of the 
groundwater samples from these shallow aquifers show that, chloride ranges from 1854 to 
13581 mg/lit and Electrical Conductivity ranges from 5960 to 41,350 us/cm at 25°C. The 
problem arises due to occurrence of entrapped water and coastal salinity adjacent to Bay 
of Bengal. At places, pisciculture activities contribute salinity through application of 
brackish/saline water (high tide river water is mostly saline) into the agricultural fields. 

 
b) Arsenic contamination: PHED, Govt. of West Bengal has declared Sandeshkhali-I and 

Minakhan of North 24 Paraganas district as arsenic affected. 
 
c)  Iron Contamination: Iron concentration beyond the permissible limit is found in many 

blocks of the study area. The value ranges from 0.2 mg/L to as high as 3.196 mg/L. These 
causes rusting and blockage of screens, pumps and pipes of the tubewells.  

 
d) Salt water intrusion: Salt water intrusion occurs when saline water is drawn into a fresh 

aquifer. It can occur due to natural processes such as flooding due to cyclones, coastal 
erosion, sea level rise or tsunamis or due to human activities such as over extraction/over-
pumping of water from fresh aquifers located near the coast.  

 

 

 

 

 

 

 

 

 



CHAPTER 9 

GROUNDWATER DEVELOPMENT AND MANAGEMENT 

At present groundwater development in the area is mainly related to (a) domestic and drinking 
water supply and (b) irrigation uses. 

9.1 Groundwater for urban and rural drinking purpose 

In the study area the urban and rural population is covered by spot sources and piped water 
supply schemes executed by Public Health Engineering Department and local municipalities, 
Govt. of West Bengal.  

The summary of block-wise rural water supply schemes, coverage of population to provide 
arsenic free drinking water in the study area is discussed in detail in Part III of the report. 

Groundwater from the deeper aquifers (150-300mbgl) is potable, hence tube wells tapping the 
deeper aquifers should constructed. Cement sealing techniques should be adopted to avoid 
mixing of saline/brackish water from the shallow aquifers. Rainwater storage ponds are also 
feasible for meeting drinking water demand, after proper treatment. Arsenic removal plants 
can be constructed to provide arsenic free drinking water. 

9.2 Groundwater for irrigation 

Groundwater in the study area is mainly used for irrigational purposes. The block-wise number 
of existing groundwater structures used for irrigation and irrigation potential is presented in 
Table 8.1 and Table 8.2.  

Medium duty tube wells tapping the deeper aquifers are by far the best feasible structures 
keeping in view the brackish shallow aquifer. During construction of tube wells proper care 
should be taken to avoid mixing of saline/brackish water from the shallow aquifers. In this 
regard cement sealing techniques must be adopted. 

Conjunctive use groundwater and surface water methods must be adopted for irrigation 
purposes. Aman paddy is mainly rain-fed while Boro paddy solely depends upon irrigation from 
deeper aquifers. To reduce exploitation of groundwater for irrigation, crop diversification and 
modification of cropping pattern can also be initiative. 

 

 

 



9.3 Rainwater Harvesting and Artificial Recharge 

The area receives plenty of rainfall but due to lack of proper rainwater harvesting structures 
and un-distributed rainfall causes huge amount of rainwater to drain into the sea. On the other 
hand, the area being predominantly underlain by clay, direct rainfall infiltration is very less, 
resulting high volume of runoff. The non-committed runoff, thus produced, may be diverted for 
water harvesting either for conservation or for artificial recharge to the depleted aquifer in the 
area. 

The water level throughout the area is deeper and experiences significant long-term falling 
trend of water level. Therefore, the deeper aquifers in the entire area is suitable for artificial 
recharge. This can be possible by constructing injection wells in the respective aquifers. 

A major part of the non-committed runoff may be harnessed through conservation structures. 
To increase the irrigation potential from harvested rain water storage /conservation/ irrigation 
tanks may be constructed in the rural area. The surface runoff and, the structures feasible and 
their cost of construction is presented in Table 8.3 for each block. 
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N24 Paragana Sandeshkhali-I 41.21 20.61 8.243 12.36 41 82 41 328 328 123 779 
S24 Paragana Basanti 52.42 26.21 10.49 15.73 52 105 52 416 420 156 992 
S24 Paragana Budge Budge-I 6.81 3.41 1.36 2.04 7 14 7 56 56 21 133 
S24 Paragana Canning-I 1.89 0.95 0.38 0.57 2 4 2 16 16 6 38 
S24 Paragana Canning-II 5.81 2.90 1.16 1.74 6 12 6 48 48 18 114 
S24 Paragana Diamond 

Harbour-I 8.55 4.27 1.71 2.56 9 17 9 72 68 27 167 
S24 Paragana Falta 44.95 22.4 8.99 13.4 45 90 45 360 360 135 855 
S24 Paragana Gosaba 65.82 32.9 13.1 19.7 66 132 66 528 528 198 1254 
S24 Paragana Jaynagar-II 75.92 37.96 15.18 22.7 76 152 76 608 608 228 1444 
S24 Paragana Kakdwip 123.7 61.86 24.74 37.1 124 247 124 992 988 372 2352 
S24 Paragana Kultali 116.7 58.37 23.35 35.0 117 233 117 936 932 351 2219 
S24 Paragana Magrahat-I 39.2 19.6 7.84 11.76 39 78 39 312 312 117 741 
S24 Paragana Mandirbazar 44.14 22.07 8.83 13.24 44 88 44 352 352 132 836 
S24 Paragana Mathurapur-I 47.91 23.96 9.58 14.37 48 96 48 384 384 144 912 
S24 Paragana Mathurapur-II 110.0 55.02 22.01 33.01 110 220 110 880 880 330 2090 
S24 Paragana 

Patharpratima 187.3 93.66 37.46 56.19 187 375 187 
149

6 
150

0 561 3557 
S24 Paragana Thakurpukur 

Mahestola 6.161 3.081 1.232 1.848 6 12 6 48 48 18 114 



 

 

 

 

 

 

 

 

 

 

 

 

 

PART-II 

BLOCK-WISE AQUIFER MANAGEMENT PLAN FOR SOUTH 24 AND NORTH 24 PARAGANAS 
DISTRICT 

WEST BENGAL 
 

 

 

 

 

 

 

 



 

 

 

1.BUDGE BUDGE-I BLOCK 

1.1 Salient Information:                                                

Block Name                     :Budge Budge I 

Area (in sq. Km)              :43 

District                              :South 24 Parganas 

 
Fig 1.1: Location map of Budge Budge-I Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 1.1: Rainfall details of Budge-Budge I block 
Block District 

Normal 
District Actual (Annual) 

2013 2014 2015 2016 2017 

     Budge Budge-I 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

Agriculture & Irrigation (area in Ha): 

Table 1.2: Salient Land-use features of Budge-Budge-I block 



Name 
of the Block 

Geographic 
Area 

Cultivable 
Area 

Land under 
misc tree crops 

Culturable 
wastes 

Fallow 
land 

Other 
than 

current 
fallow 

Current 
fallow 

Net area 
sown 

Budge 
Budge-I 4300 2163 5 - - 

185 1947 

1.2 Disposition of Aquifers: 

The prinicipal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are two aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 15 mbgl to 45 mbgl. This aquifer is 
completely saline in nature.  

 Aquifer III system is encountered between 157 mbgl to 280 mbgl. Several layers of this 
aquifer have been encountered which are separated by clay layers. The layers between 157-
190 mbgl is found to be saline in nature. From a depth of 196-280 mbgl the aquifer bears 
fresh groundwater. 

Table 1.3: Details of aquifer disposition in Budge-Budge-I block 
Block 

 
 

Depth range of Aquifer in mbgl 
Aquifer I Aquifer II Aquifer III 

Budge Budge-I 
 

15-45 ABSENT 
 

157-190 (Saline) 
196-280 (Fresh) 

 



 
Fig 1.2: 3D aquifer disposition in Budge Budge-I block 

 
Fig 1.3: NW-SE section in Budge Budge I block 

 
Table 1.4: Aquifer wise (maximum) thickness in Budge-Budge-I block 

Block Geographical 
Area (sq km) 

Thickness of the 
Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 
aquifer systems (m) 

Thickness of the 
Granular Zones in 
3rd aquifer 
systems(m) 

Budge 
Budge I 

43 30 Nil 157-190 =33 
196-280 = 84 

 

As aquifer I is saline in nature, much of exploration is not carried out in this aquifer and hence 
the parameters have also not been assessed. Parameters for aquifer III has been presented 
below in tabular form. 



Table 1.5: Aquifer-wise depth range and parameters in Budge-Budge-I block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge (lps) Drawdown 
(m) 

T (m2/day) S 

Budge Budge I  196-280 47 - - - 

 

1.3  Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2013 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed. 

1.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the average data of 
chemical parameter is given below.  

                                
Table 1.6: Aquifer wise concentration of chemical parameters in Budge-Budge-I block 

Block Aquifer 
Type 

pH EC 
(µs/cm) 

Na 
(mg/l) 

Cl 
(mg/l) 

F 
(mg/l) 

NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Budge 
Budge I 

III 8.22 1868 105.8 180.8 0.34 2.2 245 

 

1.5 Ground Water Resource Enhancement& Management Plan: 

Issue: Dominance of brackish-saline water in aquifer I and aquifer II. 



 
Fig 1.4: Map showing distribution of electrical conductivity in Budge Budge I block 

 

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 196-280 mbgl) should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against 
the saline aquifer zones. 

c) Surface water can be used after proper treatment. 
d) Rainwater harvesting is highly recommended to meet the drinking and domestic 

water demand. Proper purification is needed after rainwater harvesting for domestic 
usage and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly available through surface flow and surface lift projects. The data of 
4th MI census for Cultivable Command Area in the block is given in Table 1.7. 

                                             
Table 1.7: Nos. of sources and corresponding CCAs in Budge-Budge-I block 

Block Name Surface Flow Surface Lift CCA (ha) Total CCA 
(ha) 

No. CCA (ha) No. CCA (ha) Ground 
Water 

Surface 
Water 

Budge Budge I 51 1049.15 5 412 0 1461.5 1461.15 

 

a) Groundwater tapping the deep aquifer (aquifer III) must not be utilized for irrigation but 
only for drinking and domestic purposes. 



b) Irrigation by surface water may be increased. In addition to surface flows and surface lift 
from canal & ponds, rain water harvesting may also be considered. 

c) 701.85 hectares of cultivable land is not covered by any irrigation schemes. To utilize 
the available resource to irrigate this remaining land, the following steps can be taken: 

• Implementing modern irrigation practices like drip water irrigation system, 
sprinklers, to avoid excess water loss 

• Cultivation of low water requiring crops. 
• Rainwater harvesting may be considered for catering the need of water for 

irrigation in the remaining cultivable area. 
• Salinity resistant crops can be cultivated.  

 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated, that the utilizable surface runoff produced in the block is 6.813 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 2.044 MCM water is required to fill the deeper 
aquifers in block. Therefore, 7 injection wells with roof top rain water harvesting structures are 
recommended in the block. 

The remaining utilizable runoff, 4.77 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 21 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

 
Table 1.8:  Area suitable for recharge in Budge-Budge-I block 

District Block name Area 
(ha) 

Area suitable for recharge considering 
(ha) 

South 24 Paraganas Budge Budge I 4300 1398.8 
 



 
Fig 1.5: Area under artificial recharge in Budge Budge-I block 

 

Table 1.9: Table for allocation of utilizable resource, structures feasible and cost of feasible structures 
in Budge-Budge-I block 
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6.813 3.407 1.363 2.044 7 14 7 56 56 21 133 



2. THAKURPUKUR MAHESHTALA BLOCK 

2.1 Salient Information:                                                

Block Name:               Thakurpukur Maheshtala 

Area (in sq. Km):        114 (Geographical area) 

District:                        South 24 Paraganas 

 
Fig 2.1: Location map of Thakurpukur Maheshtala block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 

 
Table 2.1: Rainfall details of Thakurpukur Maheshtala block 

Block District 
Normal 

District Actual (Annual) 

2013 2014 2015 2016 2017 

     Thakurpukur Maheshtala 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

Agriculture & Irrigation (area in Ha): 

Table 2.2: Salient Land-use features of Thakurpukur Maheshtala block 
Name 

of the Block 
Geographic 

Area 
Cultivable 

Area 
Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current fallow 

Current 
fallow 

Net 
area 
sown 

Thakurpukur 
Maheshtala 11400 5479 

- - - - 5479 

 



2.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 15 mbgl to 60 mbgl. Aquifer I is fresh in 
nature. 

 Aquifer II system is encountered between 85 mbgl to 175 mbgl. Aquifer II is saline in 
nature.   

 Aquifer III system is encountered between 195 mbgl to 285 mbgl. This aquifer system 
bears fresh groundwater. 

                                         
Table 2.3: Details of aquifer disposition in Thakurpukur Maheshtala block 

Block 
 
 

Depth range of Aquifer in mbgl 
 

Aquifer I Aquifer II Aquifer III 

Thakurpukur Mahestala 15-65 85-175 195- 285 

 

 
Fig 2.2: 3D aquifer disposition in Thakurpukur Mahestala block 

 
 



 
Fig 2.3: Cross-section along three boreholes in Thakurpukur Maheshtala block 

                                                              

Table 2.4: Aquifer wise (maximum) thickness in Thakurpukur Maheshtala block 
Block Geographical 

Area (sq km) 
Thickness of the 
Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 
aquifer systems (m) 

Thickness of the 
Granular Zones in 
3rd aquifer 
systems(m) 

Thakurpukur 
Maheshtala 

114 50 90 90 

 
Based on the drilling data of CGWB, the aquifer properties of aquifer III are presented in tabular 
form below:     
                                        

Table 2.5: Aquifer-wise depth range and parameters in Thakurpukur Maheshtala block 
Name of Block Aquifer III 

Depth Range 
(mbgl) 

Discharge 
(lpm) 

Drawdown 
(m) 

T 
(m2/day) 

S 

Thakurpukur Maheshtala 195- 285 1170 -- 2064 33x10-4 

 
2.3 Ground Water Resource and Extraction: 
 
The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both pre-
monsoon and post monsoon piezometric surfaces are below mean sea level, therefore the 
resource for dynamic parts of the confined aquifers is not assessed.  
 

2.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  



Table 2.6: Aquifer wise concentration of chemical parameter in Thakurpukur Maheshtala block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Thakurpukur 
Maheshtala 

I 7.47- 
7.58 

537- 
1080 

41- 
146 

35- 199 0.06- 
0.13 

2-3 220- 235 0.09- 0.74 

 

2.5  Ground Water Resource Enhancement & Management Plan: 

Issue: a) Dominance of brackish to saline water in aquifer II 

               
Fig 2.4: Map showing distribution of electrical conductivity in Thakurpukur Maheshtala block 
 
Ground Water Management Plan for drinking purposes: 
a) As aquifer II is saline in nature, hence aquifer III should be tapped for drinking and 

domestic water supply. 
b) Aquifer I can be used for domestic purpose. It can also be used for drinking purpose 

after proper treatment. 
c) For construction of tube wells proper cement sealing must be constructed against 

the saline aquifer zones. 
d) Surface water can be used after proper treatment. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic 

water demand. Proper purification is needed after rainwater harvesting for domestic 
usage and consumption. 

 

 



Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly through surface lifts. The data of 5th MI census for Culturable 
Command Area in the block is given in Table 2.7. 

Table 2.7: Nos. of sources & corresponding CCA in Thakurpukur Maheshtala block 
Block Name Surface Lift CCA (ha) Total CCA 

(ha) 
No. CCA (ha) Ground Water Surface Water 

Thakurpukur Maheshtala 34 742 0 742 742 

 

a) Irrigation by tapping aquifer III is not recommended as it is the only freshwater aquifer 
in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal, 
surface flows and rain water harvesting may also be considered. 

c) Dilution of saline water from aquifer II with fresh water can be utilized for irrigation. 
d) Implementing modern irrigation practices like drip water irrigation system, sprinklers, to 

avoid excess water loss 
e)  An area of 4737 ha cultivable land is not covered by any irrigation schemes. Rainwater 

harvesting can be considered for solving this problem partially or fully (depending on 
the rainfall and other factors). The approximate surface runoff has been calculated 
taking into consideration all the factors. After calculation it has been found that 
annually 6.161 MCM will be available approximately which can be used for 
throughout the year in conservation structures and for artificial recharge. 

 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 6.161 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 1.848 MCM water is required to fill the deeper 
aquifers in block. Therefore, 6 injection wells with roof top rain water harvesting structures are 
recommended in the block. 

The remaining surface runoff, 4.313 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 18 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

 



Table 2.8: Area suitable for recharge in Thakurpukur Maheshtala block 
District Block name Area (in ha) Area suitable for recharge 

(ha) 
South 24 Paraganas Thakurpukur Maheshtala 11400 1265.07 

 

 
Fig 2.5:  Area under artificial recharge in Thakurpukur Mahestala block 

 
 

Table 2.9: Table for allocation of utilizable resource, structures feasible and cost of feasible structures 
in Thakurpukur Mahestala block 
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6.161 3.081 1.232 1.848 6 12 6 48 48 18 3.081 



3. FALTA BLOCK 

3.1 Salient Information:                                                

Block Name                         :Falta 

Area (in sq. Km)                  :139 (Geographical area) 

District                                  :South 24 Paraganas 

 
Fig 3.1: Location map of Falta block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        
                                                                   Table 3.1: Rainfall details of Falta block 

Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

        Falta 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

 Agriculture & Irrigation (area in Ha): 

Table 3.2: Salient Land-use features of Falta block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land 
under 

misc tree 
crops 

Culturable 
wastes 

Fallow land 
Other than 

current 
fallow 

Current 
fallow 

Net area 
sown 

Falta 13900 9850 118 - 184 200 9348 

 

 



3.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 35 mbgl to 65 mbgl. Aquifer I is saline 
in nature. 

 Aquifer II system is encountered between 120 mbgl to 175 mbgl. Aquifer II is saline in 
nature.   

 Aquifer III system is encountered between 215 mbgl to 275 mbgl. This aquifer system 
bears fresh groundwater. 
 

Table 3.3: Details of aquifer disposition in Falta block 
Block 

 
 

Depth range of Aquifer in mbgl 
 

Aquifer I Aquifer II Aquifer III 

Falta 35-65 120-175 215- 275 

 

 
Fig 3.2: 3D aquifer disposition in Falta block 



 
Fig 3.3: Cross-section along three boreholes in Falta block 

                                                               

Table 3.4: Aquifer wise (maximum) thickness in Falta block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Falta 139                   30           55      60 
 

Based on the drilling data of CGWB, the aquifer properties of aquifer III are presented in tabular 
form below:                                            

Table 3.5: Aquifer-wise depth range and parameters in Falta block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge (lpm) Drawdown 
(m) 

T  
(m2/day) 

S 

Falta 215- 275 - - - -- 
 

3.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both pre-
monsoon and post monsoon piezometric surfaces are below mean sea level, therefore the 
resource for dynamic parts of the confined aquifers is not assessed.  

3.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  



Table 3.6: Aquifer wise concentration of chemical parameter in Falta block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl  

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Falta I 8.03- 
8.33 

1824-
5598 

106- 
353.5 

138.3- 
772.8 

0.16- 
0.46 

BDL – 6.7 215- 710 0.49- 
1.2 

 

3.5 Ground Water Resource Enhancement & Management Plan: 

Issue:  

a) Predominance of saline to brackish water in aquifer II. 
b) Sporadic occurrence of iron. 

 

 
Fig 3.4: Map showing distribution of electrical conductivity in Falta block 

Ground Water Management Plan for drinking purposes: 

a) As aquifer I and aquifer II are saline in nature, hence aquifer III should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones.  

c) Iron is not prevalent in the area however it is reported from few tube wells. In such case 
filtration is required. Further sampling is also necessary to determine if the iron is 
geogenic and present in the aquifer itself or a resultant of rusting of pipes in the tube 
wells. 

d) Surface water can be used after proper treatment. 



e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 
demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly through surface flow and surface lifts. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 3.7. 

Table 3.7: Nos. of sources & corresponding CCA in Falta block 
Block 
Name 

Shallow 
Tubewell 

Medium 
Tubewell 

Deep 
Tubewell 

Surface 
Flow 

Surface Lift CCA (ha) Total 
CCA  
(ha) No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
Groun

d 
Water 

Surface 
Water 

Falta 2 15 3 60 4 102.2 12
8 

2264.51 16
8 

1381.88 177.2 3646.39 3823.
59 

 

a) Irrigation by tapping aquifer III is not recommended as it is the only freshwater aquifer 
in the area and it must be used for drinking and domestic purpose. Pumping from deep 
aquifer must be regulated and pumping hours must be bought to a minimum. 

b) Dilution of saline water I with fresh water can be utilized for irrigation. 
c) Implementing modern irrigation practices like drip water irrigation system, sprinklers, to 

avoid excess water loss 
d) Irrigation by surface water may be increased. In addition to surface lift from canal & 

surface flows, rain water harvesting may also be considered. 
e)  An area of 6026.41 ha cultivable land is not covered by any irrigation schemes. 

Rainwater harvesting can be considered for solving this problem partially or fully 
(depending on the rainfall and other factors). The approximate surface runoff has been 
calculated taking into consideration all the factors. After calculation it has been found 
that annually 44.949 MCM will be available approximately which can be used for 
throughout the year in conservation structures and for artificial recharge. 

 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 44.949 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 13.485 MCM water is required to fill the deeper 
aquifers in block. Therefore, 45 injection wells with roof top rain water harvesting structures 
are recommended in the block. 



The remaining surface runoff, 31.47 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 135 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

                                                Table 3.8: Area suitable for recharge in Falta block 
District Block name Area (in ha) Area suitable for recharge 

(ha) 
South 24 Paraganas Falta 13900 9229.33 

 

 
Fig 3.5: Map of area suitable for artificial recharge in Falta block 

 
Table 3.9: Table for allocation of utilizable resource, structures feasible and cost of feasible structures 

in Falta block  
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44.949 22.475 8.99 13.485 45 90 45 360 360 135 855 



4. DIAMOND HARBOUR I 

4.1 Salient Information:                                                

Block Name:              Diamond Harbour I 

Area (in sq. Km):       94 (Geographical area) 

District:                       South 24 Parganas 

 
Fig 4.1: Location map of Diamond Harbour I Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 4.1: Rainfall details in Diamond Harbour I block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

Diamond Harbour I 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

Agriculture & Irrigation (area in Ha): 

Table 4.2: Salient Land-use features in Diamond Harbour I block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current fallow 

Current 
fallow 

Net 
area 
sown 

Diamond 
Harbour I 9400 5435 115 - - 34 5286 

 



4.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) ranges from 6 mbgl to 39 mbgl. This aquifer is saline in nature. 
 Aquifer II system is encountered between 50 mbgl to 114 mbgl. This aquifer system is fresh 

in nature. 
 Aquifer III system is encountered between 160 mbgl to 292 mbgl. This aquifer bears fresh 

groundwater. 
Table 4.3: Details of aquifer disposition in Diamond Harbour I block 

Block 
 
 

Depth range of Aquifer in mbgl 
Aquifer I Aquifer II Aquifer III 

Diamond    
Harbour I 

6-39 50-114 160-292 

 

 
Fig 4.2: 3D aquifer disposition in Diamond Harbour I block 



 
Fig 4.3: NW-SE section in Diamond Harbour I block 

 

Table 4.4: Aquifer wise (maximum) thickness in Diamond Harbour I block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 3rd 

aquifer systems(m) 
Diamond 
Harbour I 

94 33 64 132 

 
As aquifer I is saline in nature, much of exploration is not carried out in this aquifer and hence 
the parameters have not been assessed. Parameters for aquifer II & aquifer III has been 
presented below in tabular form. 

Table 4.5: Aquifer-wise depth range and parameters in Diamond Harbour I block 
Block Aquifer Type Depth Range (mbgl) Discharge 

(lpm) 
Drawdown 

(m) 
T 

(m2/day) 
S 

Diamond 
Harbour I 

Aquifer II 50-114 848-1988 - - - 

Diamond 
Harbour I 

Aquifer III 160-292 554-783 - - - 

 

4.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed.  

4.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  



Table 4.6: Aquifer wise concentration of chemical parameter in Diamond Harbour I block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 
(mg/l) 

Cl 
(mg/l) 

F 
(mg/l) 

NO3 

(mg/l) 
Total 
Hardness 
(mg/l) 

Fe 
(mg/l) 

Diamond 
Harbour I 

III 8.37- 
8.55 

1591- 
3245 

129.8- 
252.8 

131.2- 
443.1 

0.18- 
0.59 

BDL- 1.5 210- 380 0.494- 
0.917 

 

4.5 Ground Water Resource Enhancement & Management Plan: 

Issue: a) Predominance of saline to brackish water in aquifer I. 

 
Fig 4.4: Map showing distribution of electrical conductivity in Diamond Harbour I block 

 

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifers (Aquifer-II and aquifer-III ranging from 50-114 mbgl and 160-292 
mbgl) should be tapped for drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against 
the shallow saline aquifer zones. 

c) Surface water can be used after proper treatment. 
d) Rainwater harvesting is highly recommended to meet the drinking and domestic 

water demand. Proper purification is needed after rainwater harvesting for domestic 
usage and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly available through surface flow and surface lift projects. The data of 
5th MI census for Culturable Command Area in the block is given in Table 4.7. 



Table 4.7: Nos. of sources & corresponding CCA in Diamond Harbour I block 
Block 
Name 

Dug well Deep 
Tubewell 

Surface Flow Surface Lift CCA (ha) Total 
CCA  
(ha) No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA (ha) No. CCA 

(ha) 
Ground 
Water 

Surface 
Water 

Diamond 
Harbour I 

1 10 1 40 84 2118.41 89 1567.03 50 3685.44 3735.44 

 

a) Irrigation by tapping the deeper aquifer (aquifer II and aquifer III) is not recommended 
as these are the only freshwater aquifer in the area and it must be used for drinking and 
domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal & 
surface flows, rain water harvesting may also be considered. 

c) Dilution of saline water from the shallow aquifers with fresh water can be utilized for 
irrigation. 

d) 1699.56 hectares of cultivable land is not covered by any irrigation schemes. To utilize 
the available resource to irrigate this remaining land, the following steps can be taken: 

• Implementing modern irrigation practices like drip water irrigation system, 
sprinklers, to avoid excess water loss 

• Cultivation of low water requiring crops. 
• Rainwater harvesting may be considered for catering the need of water for 

irrigation in the remaining cultivable area.  
 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 8.545 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 2.564 MCM water is required to fill the deeper 
aquifers in block. Therefore, 9 injection wells with roof top rain water harvesting structures are 
recommended in the block. 

The remaining runoff, 5.982 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 26 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

Table 4.8: Area suitable for recharge in Diamond Harbour I block 
District Block name Area (in ha) Area suitable for recharge (ha) 

South 24 Paraganas Diamond Harbour I 9400 1754.60 



 

 
Fig 4.5: Area under artificial recharge in Diamond Harbour I block 

 
 

Table 4.9: Table for allocation of utilizable resource, structures feasible and cost of feasible structures 
 in Diamond Harbour I block
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5. DIAMOND HARBOUR II BLOCK 

5.1 Salient Information:                                                

Block Name                            : Diamond Harbour II 

Area (in sq. Km)                     : 120 (Geographical area) 

District                                     : South 24 Parganas 

 
Fig 5.1: Location map of Diamond Harbour II Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 5.1: Rainfall details in Diamond Harbour II block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

Diamond Harbour II 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

  Agriculture and landuse pattern (ha):                                                          

Table 5.2: Salient Land-use features in Diamond Harbour II block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current fallow 

Current 
fallow 

Net area 
sown 

Diamond 
Harbour II 12000 7403 502 - - 

22 6879 

 



5.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) ranges from 6 mbgl to 36 mbgl. This aquifer is saline in nature. 
 Aquifer II system is encountered between 54 mbgl to 126 mbgl. This aquifer system is fresh 

in nature. 
 Aquifer III system is encountered between 150 mbgl to 250 mbgl. This aquifer bears fresh 

groundwater. 
Table 5.3: Details of aquifer disposition in Diamond Harbour II block 

Block 
 
 

Depth range of Aquifer in mbgl 
 

Aquifer I Aquifer II Aquifer III 

Diamond    
Harbour II 

6-36 54-126 150-250 

 

 
Fig 5.2: 3D aquifer disposition in Diamond Harbour II block 

 



 
Fig 5.3: NW-SE section in Diamond Harbour II block 

 

Table 5.4: Aquifer wise (maximum) thickness in Diamond Harbour II block 
Block Geographical 

Area (sq km) 
Thickness of the 
Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 
aquifer systems (m) 

Thickness of the 
Granular Zones in 
3rd aquifer 
systems(m) 

Diamond 
Harbour II 

120 30 72 100 

 

As aquifer I is saline in nature, much of exploration is not carried out in this aquifer and hence 
the parameters have not been assessed. Parameters for aquifer II & aquifer III has been 
presented below in tabular form. 

Table 5.5: Aquifer-wise depth range and parameters in Diamond Harbour II block 
Block Aquifer 

Type 
Depth Range 

(mbgl) 
Discharge 

(lpm) 
Drawdown 

(m) 
T 

(m2/day) 
S 

Diamond Harbor II Aquifer II 54-126 783-1987.8 - - - 

Diamond Harbor II Aquifer III 155-250 554.4- 847.8 - - - 

 

5.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed. The resource by storage in confined 
aquifer is considered as the total available resource in the area. 

5.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  



Table 5.6: Aquifer wise concentration of chemical parameter in Diamond Harbour II block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Diamond 
Harbour 

II 

II 7.52-
7.62 

1599- 
1660 

165-
219 

267-
316 

0.37-
0.49 

2.5- 3.2 345-425 1.31- 3.01 

         
 

Diamond 
Harbour 

II 

III 7.32 1523 210 302 0.35 0 310 1.9 

 

5.5 Ground Water Resource Enhancement & Management Plan: 

Issues:      a) Aquifer I is saline in nature. 

                  b) Sporadic occurrence of iron. 

 
Fig 5.4: Map showing distribution of electrical conductivity in Diamond Harbour II block 

 

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifers (Aquifer-II and aquifer-III ranging from 54-126 mbgl and 150-250 mbgl) 
should be tapped for drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
shallow saline aquifer zones. 

c) Iron is not prevalent in the area however it is reported from few tube wells. In such case 
filtration is required. Further sampling is also necessary to determine if the iron is 



geogenic and present in the aquifer itself or a resultant of rusting of pipes in the tube 
wells. 

d) Surface water can be used after proper treatment. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly available through surface flow and surface lift projects. The data of 
5th MI census for Culturable Command Area in the block is given in Table 5.7      

Table 5.7: Nos. of sources & corresponding CCA in Diamond Harbour II block 
Block Name Medium 

Tubewell 
Surface 

Flow 
Surface Lift CCA (ha) Total 

CCA (ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
Ground 
Water 

Surface 
Water 

Diamond Harbour II 3 60 9 206 162 4081.69 60 4287.69 4347.69 

 

a) Irrigation by tapping the deeper aquifer (aquifer II and aquifer III) is not recommended 
as these are the only freshwater aquifer in the area and it must be used for drinking and 
domestic purpose.  

b) Irrigation by medium tube well must be regulated. 
c) Irrigation by surface water may be increased. In addition to surface lift from canal & 

surface flows, rain water harvesting may also be considered. 
d) Dilution of saline water from the shallow aquifers with fresh water can be utilized for 

irrigation. 
e) 3055.31 hectares of cultivable land is not covered by any irrigation schemes. To utilize 

the available resource to irrigate this remaining land, the following steps can be taken: 
• Implementing modern irrigation practices like drip water irrigation system, 

sprinklers, to avoid excess water loss 
• Cultivation of low water requiring crops. 
• Rainwater harvesting may be considered for catering the need of water for 

irrigation in the remaining cultivable area.  
 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

In this block, no area is identified for artificial recharge and hence no structures have been 
recommended.                                



6. MAGRAHAT I BLOCK 

6.1 Salient Information:                                                

Block Name                     : Magrahat-I 

Area (in sq. Km)              : 119 (Geographical area) 

District                              : South 24 Paraganas 

 
Fig 6.1: Location map of Magrahat I block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 6.1: Rainfall details in Magrahat I block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

       Magrahat-I 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

Agriculture & Irrigation (area in Ha): 

Table 6.2: Salient Land-use features in Magrahat I block 
Name 

of the Block 
Geographic 

Area 
Cultivable 

Area 
Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow 
land Other 

than 
current 
fallow 

Current 
fallow 

Net 
area 
sown 

 
Magrahat-I 11900 9524 

- - - - 9524 



6.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is absent in this block. 
 Aquifer II system is encountered between 70 mbgl to 132 mbgl. Aquifer II is saline in 

nature.   
 Aquifer III system is encountered between 144 mbgl to 265 mbgl. This aquifer system 

bears fresh groundwater. 
 

Table 6.3: Details of aquifer disposition in Magrahat-I block 
Block 

 
 

Depth range of Aquifer in mbgl 
Aquifer I Aquifer II Aquifer III 

Magrahat-I -- 70- 132 144- 265 
 

 
Fig 6.2: 3D aquifer disposition in Magrahat-I block 

 



 
Fig 6.3: N-S cross-section in Magrahat-I block 

Table 6.4: Aquifer wise (maximum) thickness in Magrahat I block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Magrahat-I 119 -- 62 121 

 

As aquifer II is saline in nature, hence its parameters have not been assessed. Based on the 
drilling data of CGWB, the aquifer properties of aquifer III are presented in tabular form below:                                            

Table 6.5: Aquifer-wise depth range and parameters in Magrahat-I block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge (lpm) Drawdown 
(m) 

T 
(m2/day) 

S 

Magrahat-I 144- 265 554.4 -- -- -- 
 

6.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both pre-
monsoon and post monsoon piezometric surfaces are below mean sea level, therefore the 
resource for dynamic parts of the confined aquifers is not assessed.  

6.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  



Table 6.6: Aquifer wise concentration of chemical parameter in Magrahat-I block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Magrahat-I III 8.46 1801 147.1 109.9 0.29 4 295 0.648 

 

6.5  Ground Water Resource Enhancement & Management Plan: 

Issues: a) Predominance of saline to brackish water in aquifer II. 

a) Long term declining water level trend. 

 
Fig 6.4: Map showing distribution of electrical conductivity in Magrahat-I block 

 

Ground Water Management Plan for drinking purposes: 

a) As aquifer II is saline in nature, hence aquifer III should be tapped for drinking and 
domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones. 

c) Surface water can be used after proper treatment. 
d) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

 

 



Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly through surface lifts. The data of 5th MI census for Culturable 
Command Area in the block is given in Table 6.7. 

Table 6.7: Nos. of sources & corresponding CCA in Magrahat-I block 
Block Name Medium Tubewell Surface Lift CCA (ha) Total CCA 

(ha) No. CCA (ha) No. CCA (ha) Ground 
Water 

Surface 
Water 

Magrahat-I 1 20 267 1026.85 20 1026.85 1046.85 
 

a) Irrigation by tapping aquifer III is not recommended as it is the only freshwater aquifer 
in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal, 
surface flows and rain water harvesting may also be considered. 

c) Dilution of saline water with fresh water can be utilized for irrigation. 
d) Implementing modern irrigation practices like drip water irrigation system, sprinklers, to 

avoid excess water loss 
e)  An area of 8477.15 ha cultivable land is not covered by any irrigation schemes. 

Rainwater harvesting can be considered for solving this problem partially or fully 
(depending on the rainfall and other factors). The approximate surface runoff has been 
calculated taking into consideration all the factors. After calculation it has been found 
that annually 39.2 MCM will be available approximately which can be used for 
throughout the year in conservation structures and for artificial recharge. 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 39.2 MCM. This 
surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 11.76 MCM water is required to fill the deeper 
aquifers in block. Therefore, 39 injection wells with roof top rain water harvesting structures 
are recommended in the block. 

The remaining surface runoff, 27.44 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 117 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

 



                                        Table 6.8: Area suitable for recharge in Magrahat-I block 
District Block name Area (in ha) Area suitable for recharge 

(ha) 
South 24 Paraganas Magrahat-I 11900 8048.80 

 

 
Fig 6.5: Area under artificial recharge in Magrahat-I block 

 
 

Table 6.9: Table for allocation of utilizable resource, structures feasible and cost of feasible structures 
in Magrahat-I block 
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7. JAYNAGAR II BLOCK 

7.1 Salient Information:                                                

Block Name                     : Jaynagar II 

Area (in sq. Km)              : 184 (Geographical area) 

District                              : South 24 Paraganas 

 
Fig 7.1: Location map of Jaynagar II block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 7.1: Rainfall details in Jaynagar II block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

       Jaynagar II 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

 Agriculture & Irrigation (area in Ha): 

Table 7.2: Salient Land-use features in Jaynagar II block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land 
under 

misc tree 
crops 

Culturable 
wastes 

Fallow land 
Other than 

current 
fallow 

Current 
fallow 

Net area 
sown 

 
Jaynagar II 18400 15450 - - - - 15450 

 

 



7.2 Disposition of Aquifers: 
 
The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 10 mbgl to 55 mbgl. Aquifer I is saline 
in nature. 

 Aquifer II system is encountered between 70 mbgl to 145 mbgl. Aquifer II is saline in 
nature.   

 Aquifer III system is encountered between 155 mbgl to 300 mbgl. This aquifer system 
bears fresh groundwater. 

Table 7.3: Details of aquifer disposition in Jaynagar II block 
Block 

 
 

Depth range of Aquifer in mbgl 
 

Aquifer I Aquifer II Aquifer III 

Jaynagar II 10-55 70- 145 155- 300 

 

 
Fig 7.2: 3D aquifer disposition in Jaynagar II block 



 
Fig 7.3: Cross-section along three boreholes in Jaynagar II block 

 
Table 7.4: Aquifer wise (maximum) thickness in Jaynagar II block 

Block Geographical 
Area (sq km) 

Thickness of the 
Granular Zones in 1st 

aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Jaynagar II 184 45 75 145 

 
Based on the drilling data of CGWB, the aquifer properties of aquifer III are presented in tabular form 
below:                                            

Table 7.5: Aquifer-wise depth range and parameters in Jaynagar II block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge (lpm) Drawdown 
       (m) 

        T  
(m2/day) 

S 

Jaynagar II 155- 300 3468 15.25 1309 -- 

 
7.3 Ground Water Resource and Extraction: 
The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both pre-
monsoon and post monsoon piezometric surfaces are below mean sea level, therefore the 
resource for dynamic parts of the confined aquifers is not assessed. 

7.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.            

Table 7.6: Aquifer wise concentration of chemical parameter in Jaynagar II block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl  

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Jaynagar II III 8.36- 
8.64 

1670- 
2635 

96.8- 
335.6 

92.2- 
315.5 

0.18- 
0.35 

BDL- 2.4 190- 325 0.302- 
1.006 



7.5 Ground Water Resource Enhancement & Management Plan: 

Issues: a) Predominance of saline to brackish water in aquifer I and aquifer II. 

b) Long term declining water level trend. 
c) Sporadic occurrence of iron. 

Ground Water Management Plan for drinking purposes: 

a) As aquifer I and aquifer II is saline in nature, hence aquifer III should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones. 

c) Iron is not prevalent in the area however it is reported from few tube wells. In such case 
filtration is required. Further sampling is also necessary to determine if the iron is 
geogenic and present in the aquifer itself or a resultant of rusting of pipes in the tube 
wells. 

d) Surface water can be used after proper treatment. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is through surface water as well as ground water. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 7.7. 

Table 7.7: Nos. of sources & corresponding CCA in Jaynagar II block 
Block 
Name 

Shallow 
Tubewell 

Deep 
Tubewell 

Surface 
Flow 

Surface Lift CCA (ha) Total CCA 
(ha) 

No. CCA  
(ha) 

No. CCA 
(ha) 

No. CCA 
(ha) 

No. CCA 
(ha) 

Ground 
Water 

Surface 
Water 

Jaynagar 
II 

7 1844.61 3 49.67 14 169 254 3088.91 159 3257.91 3416.91 

 

a) Irrigation by tapping aquifer III is not recommended as it is the only freshwater aquifer 
in the area and it must be used for drinking and domestic purpose. Pumping from deep 
aquifer must be regulated and pumping hours must be bought to a minimum. 

b) Irrigation by surface water may be increased. In addition to surface lift from canal & 
surface flows, rain water harvesting may also be considered. 

c) Dilution of saline water with fresh water can be utilized for irrigation. An area of 
12033.09 ha cultivable land is not covered by any irrigation schemes. Rainwater 



harvesting can be considered for solving this problem partially or fully (depending on 
the rainfall and other factors). The approximate surface runoff has been calculated 
taking into consideration all the factors. After calculation it has been found that 
annually 75.924 MCM will be available approximately which can be used for 
throughout the year in conservation structures and for artificial recharge. 

This block comes under Sunderban area so the management plan is different. Numerous creeks 
and rivulets traverse it. 

a) To ensure food security in the present changing climatic condition, expansion of 
irrigation network and harnessing of new water sources are essential. 

b) Crops with low water requirement should be preferred. 
c) Conjunctive use of groundwater and surface water for irrigation. 
d) Tidal regulators must be constructed to obstruct the ingress of sea-water. This will also 

help in impounding fresh water which can be used for irrigation purpose. 
e) Cultivation of low water requiring crops. 
f) Rainwater harvesting may be considered for catering the need of water for irrigation in 

the remaining cultivable area.  
 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 75.924 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 22.777 MCM water is required to fill the deeper 
aquifers in block. Therefore, 76 injection wells with roof top rain water harvesting structures 
are recommended in the block. 

The remaining surface runoff, 53.147 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 228 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

Table 7.8: Area suitable for recharge in in Jaynagar II block 
District Block name Area (in ha) Area suitable for recharge 

(ha) 
South 24 Paraganas Jaynagar II 18400 15589.30 

 



 
Fig 7.4: Area under artificial recharge in Jaynagar II block 

 
 

Table 7.9: Table for allocation of utilizable resource, structures feasible and cost of feasible structures 
in Jaynagar II block 
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75.924 37.962 15.185 22.777 76 152 76 608 608 228 1444 



Special measures recommended in Sunderban area of Jaynagar II block for management of 
surface water & ground water 
Issues in Sunderban area of Jaynagar II: 

 Fresh water aquifer has been observed in deeper level in this block, whereas saline/brackish 
water found in shallow aquifers. 

 Freshwater is a scarce resource in the Sundarban. Numerous creeks and rivulets traverse in 
the block. The block receives a huge amount of precipitation during the monsoon months. 

 The salt water intrusion into groundwater often takes place due to influent discharge of the 
river. This situation may further worsen with current climate change and rising sea level 
conditions. 

 In this area, extreme cyclonic activities take place regularly. 

Intervention for surface water & ground water management- 

 Conjunctive use of surface water and ground waters may be helpful for sustainable water 
resource management in Sundarbans. 

 Sluice gate should be constructed between the junction of river, Canal and estuaries, which 
can regulate the water from the back flow during high tide. 

 Large scale rainwater harvesting, rejuvenation and re -connection of disconnected river 
channels, artificial recharge within shallow aquifers to bring down its salinity, de-salination 
of shallow groundwater may be some of the major policy options to meet the water 
demand in the Sundarbans eco region. 

 Switching over to treated surface water rather than expensive exploitation from deep 
ground water aquifers may be a sustainable alternative for drinking water supply in the 
Sundarbans.  

 Regular studies are needed for better management options for balanced surface and 
groundwater management. 

 

 

 

 

 

 

 



8. BASANTI BLOCK 

8.1 Salient Information:                                                

Block Name                     : Basanti 

Area (in sq. Km)              : 479 (Geographical area) 

District                              : South 24 Parganas 

 
Fig 8.1: Location map of Basanti Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 8.1: Rainfall details in Basanti block 
Block District 

Normal 
District Actual (Annual) 

2013 2014 2015 2016 2017 

Basanti 1769 1523.1 1058.1 1429.1 1395.5 1253.7 
 

 Agriculture & Irrigation (area in Ha): 

Table 8.2: Salient Landuse features in Basanti block 
Name 

of the Block 
Geographic 

Area 
Cultivable 

Area 
Land under 

misc tree crops 
Culturable 

wastes 
Fallow land 
Other than 

current fallow 

Current 
fallow 

Net 
area 
sown 

Basanti 47900 22736 45 - - 2302 20389 

 

 



8.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are two aquifer systems or groups. 

 Aquifer-I system (shallow) is absent in this block. 
 Aquifer II system is encountered between 54 mbgl to 138 mbgl. Two zones have been 

identified within this aquifer system: Aquifer II between 54 to 61 mbgl and aquifer IIA 
between 110-138 mbgl. This aquifer system is saline in nature. 

 Aquifer III system is encountered between 300 mbgl to 369 mbgl. This aquifer bears fresh 
groundwater. 

Table 8.3: Details of aquifer disposition in Basanti block 
Block 

 
 

Depth range of Aquifer in mbgl 
Aquifer I Aquifer II Aquifer III 

Basanti Absent Aquifer II-54-61 
Aquifer IIA- 110-138 

(saline) 

300-369 (Fresh) 

 

 
Fig 8.2: 3D aquifer disposition in Basanti block 

 



 
Fig. 8.3: N-S section in Basanti block 

Table 8.4: Aquifer wise (maximum) thickness in Basanti block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Basanti 479 0 a) Aquifer II- 7 
b) Aquifer IIA- 28 

69 

 
As aquifer II is saline in nature, much of exploration is not carried out in these aquifers and 
hence the parameters have not been assessed. Parameters for Aquifer III has been presented 
below in tabular form. 

 
Table 8.5: Aquifer-wise depth range and parameters in Basanti block 

Name of Block Aquifer III 

Depth Range (mbgl) Discharge 
(lpm) 

Drawdown 
(m) 

T  
(m2/day) 

S 

Basanti 300-369 199.2 - - - 

 
8.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed. 

8.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  

                                          



Table 8.6: Aquifer wise concentration of chemical parameter in Basanti block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Basanti III 8.37-
8.61 

1193-
2258 

129.6-
350.1 

81.5-
606.2 

0.21-
0.57 

BDL-3.7 150-250 0.174-
3.157 

 
8.5 Ground Water Resource Enhancement & Management Plan: 
 
Issues:  

a) Aquifer II ranging from 54-138 mbgl is saline in nature. 
b) Long term declining water level trend.   
c) Sporadic occurrence of iron is reported from few tube wells.  

 
Fig 8.4: Map showing distribution of electrical conductivity in Basanti block 

 
Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 168-329 mbgl) should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones. 



c) Iron is not prevalent in the area however it is reported from few tube wells. In such case 
filtration is required. Further sampling is also necessary to determine if the iron is 
geogenic and present in the aquifer itself or a resultant of rusting of pipes in the tube 
wells. 

d) Surface water can be used after proper treatment. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage and 
consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly available through surface flows and surface lift projects. The data of 
5th MI census for Culturable Command Area in the block is given in Table 8.7. 

Table 8.7: Nos. of sources & corresponding CCA in Basanti block 
Block 
Name 

Shallow 
Tubewell 

Surface Flow Surface Lift CCA (ha) Total CCA  
(ha) 

No. CCA 
(ha) 

No. CCA (ha) No. CCA (ha) Ground 
Water 

Surface 
Water 

Basanti 1 18 119 1602.58 381 5075.57 18 6678.15 6696.15 

 

a) Irrigation by tapping the deep aquifer (aquifer III) is not recommended as it is the only 
freshwater aquifer in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal & 
surface flows, rain water harvesting may also be considered. 

This block comes under Sunderban area so the management plan is different. Numerous creeks 
and rivulets traverse it. To ensure food security in the present changing climatic condition, 
expansion of irrigation network and harnessing of new water sources are essential. 

a) Crops with low water requirement should be preferred. 
b) Conjunctive use of groundwater and surface water for irrigation. 
c) Tidal regulators must be constructed to obstruct the ingress of sea-water. This will 

also help in impounding fresh water which can be used for irrigation purpose. 
d) Cultivation of low water requiring crops. 
e) Rainwater harvesting may be considered for catering the need of water for irrigation 

in the remaining cultivable area.  
 

 

 



Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 52.419 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 15.726 MCM water is required to fill the deeper 
aquifers in block. Therefore, 52 injection wells with roof top rain water harvesting structures 
are recommended in the block. 

The remaining surface runoff, 36.694 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 157 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

Table 8.8: Area suitable for recharge in in Basanti block 
District Block name Area (in ha) Area suitable for recharge (ha) 

South 24 Paraganas Basanti 47900 10763 
 

 
Fig 8.5: Area under artificial recharge in Basanti block



Table 8.9: Table for allocation of utilizable resource, structures feasible and cost of feasible 
structures in Basanti block 

 
Special measures recommended in Sunderban area of Basanti block for management of 
surface water & ground water 

Problems in Sunderban area of Basanti: 

 Fresh water aquifer has been observed in deeper level in this block, whereas 
saline/brackish water found in shallow aquifers. 

 Freshwater is a scarce resource in the Sundarban. Numerous creeks and rivulets traverse 
in the block. The block receives a huge amount of precipitation during the monsoon 
months. 

 The salt water intrusion into groundwater often takes place due to influent discharge of 
the river. This situation may further worsen with current climate change and rising sea 
level conditions. 

 In this area, extreme cyclonic activities take place regularly. 

Intervention for surface water &Ground Water management- 

 Conjunctive use of surface water and ground waters may be helpful for sustainable 
water resource management in Sundarbans. 

 Sluice gate should be constructed between the junction of river, Canal and estuaries, 
which can regulate the water from the back flow during high tide. 

 Large scale rainwater harvesting, rejuvenation and re -connection of disconnected river 
channels, artificial recharge within shallow aquifers to bring down its salinity, de-
salination of shallow groundwater may be some of the major policy options to meet the 
water demand in the Sundarbans eco region. 

 Switching over to treated surface water rather than expensive exploitation from deep 
ground water aquifers may be a sustainable alternative for drinking water supply in the 
Sundarbans.  

 Regular studies are needed for better management options for balanced Surface and 
groundwater management. 
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9. GOSABA BLOCK 

9.1 Salient Information:                                                

Block Name                        : Gosaba 

Area (in sq. Km)                : 2895  (Geographical area) 

District                                : South 24 Paraganas 

 
Fig 9.1: Location map of Gosaba Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 9.1: Rainfall details in Gosaba block 
Block District 

Normal 
District Actual (Annual) 

2013 2014 2015 2016 2017 

      Gosaba 1623.6 1916.75 1316.16 1448.16 1448.66 1427.65 

 

 Agriculture & Irrigation (area in Ha): 

Table 9.2: Salient Land-use features in Gosaba block 
Name 

of the Block 
Geographic 

Area 
Cultivable 

Area 
Land 

under 
misc tree 

crops 

Culturable 
wastes 

Fallow 
land Other 

than 
current 
fallow 

Current 
fallow 

Net area 
sown 

Gosaba 289500 26985 1700 - - 33 25252 

 

 



9.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 30 mbgl to 45 mbgl. This aquifer system 
is saline in nature. 

 Aquifer II system is encountered between 85 mbgl to 123 mbgl. This aquifer system is 
saline in nature. 

  Aquifer III system is encountered between 180 mbgl to 350 mbgl. Two zones have been 
identified within aquifer system: aquifer III between 180 to 250 mbgl and aquifer IIIA 
between 300 to 357 mbgl. This aquifer bears fresh groundwater. 

 
Table 9.3: Details of aquifer disposition in Gosaba block 

Block 
 
 

Depth range of Aquifer in mbgl 
Aquifer I Aquifer II Aquifer III 

Gosaba 30-45 85-123 180-250, 300-357 
 

 
Fig 9.2: 3D aquifer disposition in Gosaba block 

 



 
Fig 9.3: NW-SE section in Gosaba block 

                
Table 9.4: Aquifer wise (maximum) thickness in Gosaba block 

Block Geographical 
Area (sq km) 

Thickness of the 
Granular Zones in 
1st aquifer system 

(m) 

Thickness of the 
Granular Zones in 

2nd aquifer systems 
(m) 

Thickness of the Granular 
Zones in 3rd aquifer 

systems(m) 

Gosaba 2895 15 38 Aquifer III- 70,  
Aquifer IIIA- 57 

 
As aquifer I & aquifer II is saline in nature, much of exploration is not carried out in these 
aquifers and hence the parameter has not been assessed. Parameters for Aquifer III has been 
presented below in tabular form. 

 
Table 9.5: Aquifer-wise depth range and parameters in Gosaba block 

Name of Block Aquifer III 

Depth Range  
(mbgl) 

Discharge  
(lpm) 

Drawdown 
(m) 

T 
 (m2/day) 

S 

Gosaba 180-357 1350. 11 - 1125.77 -- 

 

9.3 Ground Water Resource and Extraction:  

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed.  

9.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  

                                        



Table 9.6: Aquifer wise concentration of chemical parameter in Gosaba block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na  

(mg/l) 
Cl  

(mg/l) 
F  

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

As 
(ppb) 

Gosaba III 7.21 5930 1247 1767 1.20 27 290 19.59 

 
9.5 Ground Water Resource Enhancement & Management Plan: 
Issues:  

a) Arsenic is reported from one tube well tapping the deeper aquifer deeper aquifer. 
b) Aquifer I and aquifer II is saline in nature.   
c) Long term declining water level trend.    

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 180-357 mbgl) should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones. 

c) Construction of tube wells, tapping aquifers between 200-350 mbgl with proper cement 
sealing against thick clay bed above 200 mbgl, can cater arsenic free ground water. 
Proposed Design of Arsenic Free Wells by CGWB: A specially designed tube-well using 
cement seal technique is suggested to provide arsenic free water in the block. Cement 
sealing is applied to a suitably thick intervening clay layer separating the arsenic 
contaminated aquifer from arsenic free aquifer. Cement seal prevents seeping of 
contaminated water through the annular space which is filled with gravel material.  
 

 
       Proposed design of tube well to provide arsenic free groundwater 



d) Regular Field monitoring is necessary for determination of arsenic concentration in 
groundwater. 

e) Surface water can be used after proper treatment. 
f) Rainwater harvesting is highly recommended to meet the drinking and domestic water  

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

 Ground Water Management Plan for irrigation purposes: 

       The data of 5th MI census for Culturable Command Area in the block is given in Table 9.7. 

Table 9.7: Nos. of sources & corresponding CCA in Gosaba block 
Block 
Name 

Shallow 
Tubewell 

Surface Flow Surface Lift CCA (ha) Total CCA 
 (ha) 

No. CCA 
(ha) 

No. CCA (ha) No. CCA (ha) Ground 
Water 

Surface 
Water 

Basanti 1 18 119 1602.58 381 5075.57 18 6678.15 6696.15 

 

a) Irrigation by surface water may be increased. In addition to surface lift from canal & 
ponds, rain water harvesting may also be considered. 

b) Irrigation by tapping the deep aquifer (aquifer III) is not recommended as it is the only 
freshwater aquifer in the area and it must be used for drinking and domestic purpose. 
Pumping deeper aquifer must be regulated and pumping hours must be bought to a 
minimum. 

This block comes under Sunderban area so the management plan is different. Numerous 
creeks and rivulets traverse it. 
a) To ensure food security in the present changing climatic condition, expansion of 

irrigation network and harnessing of new water sources are essential. 
b) To improve irrigation efficiency, modern technologies like Sprinkler, Drip irrigation are 

to be applied; blending of fresh and arsenic contaminated ground water in appropriate 
ration may be done for irrigation purpose. 

c) Crops with low water requirement should be preferred. 
d) Crops consuming low arsenic from ground water should be preferred.  
e) Artificial recharge is must in arsenic affected zone for dilution of arsenic concentration. 
f) Regular monitoring of arsenic concentration in crop is also needed. 
g) Conjunctive use of groundwater and surface water for irrigation. 

 
 

 



Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 41.214 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 12.364 MCM water is required to fill the deeper 
aquifers in block. Therefore, 41 injection wells with roof top rain water harvesting structures 
are recommended in the block. 

The remaining surface runoff, 28.85 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 123 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas.   

Table 9.8: Area suitable for recharge in Gosaba block 
District Block name Area (in ha) Area suitable for recharge (ha) 

South 24 Paraganas Gosaba 289500 13514.90 
 

 
Fig 9.4: Area under artificial recharge in Gosaba block



Table 9.9: Table for allocation of utilizable resource, structures feasible and cost of feasible 
structures in Gosaba block 

 

Special measures recommended in Sunderban area of Gosaba block for management of 
surface water & ground water 

Problems in Sunderban area of Gosaba 

 Fresh water aquifer has been observed in deeper level in this block, whereas 
saline/brackish water found in shallow aquifers. 

 Freshwater is a scarce resource in the Sundarban. Numerous creeks and rivulets traverse 
in the block. The block receives a huge amount of precipitation during the monsoon 
months. 

 The salt water intrusion into groundwater often takes place due to influent discharge of 
the river. This situation may further worsen with current climate change and rising sea 
level conditions. 

 In this area, extreme cyclonic activities take place regularly. 

Intervention for surface water &Ground Water management- 

 Conjunctive use of surface water and ground waters may be helpful for sustainable 
water resource management in Sundarbans. 

 Sluice gate should be constructed between the junction of river, Canal and estuaries, 
which can regulate the water from the back flow during high tide. 

 Large scale rainwater harvesting, rejuvenation and re -connection of disconnected river 
channels, artificial recharge within shallow aquifers to bring down its salinity, de-
salination of shallow groundwater may be some of the major policy options to meet the 
water demand in the Sundarbans eco region. 

 Switching over to treated surface water rather than expensive exploitation from deep 
ground water aquifers may be a sustainable alternative for drinking water supply in the 
Sundarbans.  

 Regular studies are needed for better management options for balanced Surface and 
groundwater management. 
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10. SAGAR BLOCK 

10.1 Salient Information:                                                

Block Name                            : Sagar 

Area (in sq. Km)                    : 890 (Geographical area) 

District                                    : South 24 Parganas 

 
Fig 10.1: Location map of Sagar Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 10.1: Rainfall details in Sagar block 
Block District 

Normal 
District Actual (Annual) 

2013 2014 2015 2016 2017 

              Sagar 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

    Agriculture & Irrigation (area in Ha): 

Table 10.2: Salient Landuse features in Sagar block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land 
under 

misc tree 
crops 

Culturable 
wastes 

Fallow land 
Other than 

current 
fallow 

Current 
fallow 

Net area 
sown 

Sagar 89000 - - - - 15 20452 

 



10.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 4 mbgl to 41 mbgl. This aquifer is 
completely saline in nature. Two zones ranging between 4 mbgl to 13.73 mbgl and 35 mbgl 
and 41 mbgl has been encountered within this aquifer system. 

 Aquifer II system is encountered between 55.6 mbgl to 162 mbgl. This aquifer system is 
also saline in nature. 

 Aquifer III system is encountered between 168 mbgl to 329 mbgl. Several layers of this 
aquifer have been encountered which are separated by clay layers. This aquifer bears fresh 
groundwater. 

Table 10.3: Details of aquifer disposition in Sagar block 
Block 

 
 

Depth range of Aquifer in mbgl 
Aquifer I Aquifer II Aquifer III 

Sagar 
 

4-13.73 (saline) 
35-41 (saline) 

55.6-162 
(saline) 

168-329 (Fresh) 

 

 
Fig 10.2: 3D aquifer disposition in Sagar block 

 



 
Fig 10.3: N-S section in Sagar block 

Table 10.4: Aquifer wise (maximum) thickness in Sagar block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Sagar 890 9.73, 6 106.4 161 
 
As Aquifer I and aquifer II is saline in nature, much of exploration is not carried out in these 
aquifers and hence the parameters have not been assessed. Parameters for Aquifer III has been 
presented below in tabular form. 

 
Table 10.5: Aquifer-wise depth range and parameters in Sagar block 

Name of Block Aquifer III 

Depth Range (mbgl) Discharge 
(lps) 

Drawdown 
(m) 

T (m2/day) S 

Sagar  162-329 37.78 11.58 541.3 1.1642x10-4 

 

10.3 Ground Water Resource and Extraction:  

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both pre-
monsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed.  

10.4 Ground water quality: 

 Chemical Quality of Ground Water: Based on Key well data within the block, the average data        
of chemical parameter is given below.  



Table 10.6: Aquifer wise concentration of chemical parameters in Sagar block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na (mg/l) Cl (mg/l) F 

(mg/l) 
NO3(mg/l) Total 

Hardness 
(mg/l) 

Sagar III 8.50-
8.62 

819-856 116-180 64- 96 0.02- 
0.42 

3-6 135- 175 

 

10.5 Ground Water Resource Enhancement & Management Plan: 

Issues:       a) Aquifer I (shallow aquifer) ranging from 4-41 mbgl and Aquifer II ranging from 
55.6-162 mbgl is saline in nature. 

                   b) Long term declining water level trend.    

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 168-329 mbgl) should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones. 

c) Surface water can be used after proper treatment. 
d) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly available through surface lift projects. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 10.7. 

Table 10.7: Nos. of sources & corresponding CCA in Sagar block 
Block 
Name 

Shallow 
Tubewell 

Deep 
Tubewell 

Surface 
Flow 

Surface Lift CCA (ha) Total 
CCA 
(ha) No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
Ground 
Water 

Surface 
Water 

Sagar 1 3.2 4 19.45 1 20 254 8348.42 22.65 8368.42 8391.07 

 

a) Irrigation by tapping the deep aquifer (aquifer III) must be regulated as it is the only 
fresh aquifer in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal & 
ponds, rain water harvesting may also be considered. 



This block comes under Sunderban area so the management plan is different. Numerous creeks 
and rivulets traverse it. 

a) To ensure food security in the present changing climatic condition, expansion of 
irrigation network and harnessing of new water sources are essential. 

b) Crops with low water requirement should be preferred. 
c) Dilution of saline water from the shallow aquifers with fresh water can be utilized 

for irrigation. 
d) 12075.93 hectares of cultivable land is not covered by any irrigation scheme. To 

utilize the available resource to irrigate this remaining land, the following steps can 
be taken: 
• Implementing modern irrigation practices like drip water irrigation system, 

sprinklers, to avoid excess water loss 
• Cultivation of low water requiring crops. 
• Rainwater harvesting may be considered for catering the need of water for 

irrigation in the remaining cultivable area. 
Special measures recommended in Sunderban area of Sagar block for management of surface 
water & ground water 

Problems in Sunderban area of Sagar 

 Fresh water aquifer has been observed in deeper level in this block, whereas saline/brackish 
water found in shallow aquifers. 

 Freshwater is a scarce resource in the Sundarban. Numerous creeks and rivulets traverse in 
the block. The block receives a huge amount of precipitation during the monsoon months. 

 The salt water intrusion into groundwater often takes place due to influent discharge of the 
river. This situation may further worsen with current climate change and rising sea level 
conditions. 

 In this area, extreme cyclonic activities take place regularly. 

Intervention for surface water & ground water management 

 Conjunctive use of surface water and ground waters may be helpful for sustainable water 
resource management in Sundarbans. 

 Sluice gate should be constructed between the junction of river, Canal and estuaries, which 
can regulate the water from the back flow during high tide. 

 Large scale rainwater harvesting, rejuvenation and re -connection of disconnected river 
channels, artificial recharge within shallow aquifers to bring down its salinity, de-salination 
of shallow groundwater may be some of the major policy options to meet the water 
demand in the Sundarbans eco region. 



11. KULPI BLOCK 

11.1 Salient Information:                                                

Block Name                        : Kulpi 

Area (in sq. Km)                 : 257 (Geographical area) 

District                                 : South 24 Paraganas 

 
Fig 11.1: Location map of Kulpi block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 11.1: Rainfall details in Kulpi block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

       Kulpi 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

Agriculture & Irrigation (area in Ha): 

Table 11.2: Salient Land-use features in Kulpi block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current fallow 

Current 
fallow 

Net area 
sown 

Kulpi 25700 15625 126 - - 58 15441 

 

 



11.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 22 mbgl to 43.62 mbgl. Aquifer I is 
saline in nature. 

 Aquifer II system is encountered between 55 mbgl to 145 mbgl. Aquifer II is saline in 
nature.   

 Aquifer III system is encountered between 158 mbgl to 381 mbgl. Two zones have been 
encountered within this aquifer system: Aquifer III between 158 to 240 mbgl and aquifer 
IIIA between 244 to 381 mbgl. This aquifer system bears fresh groundwater. 

                                          

Table 11.3: Details of aquifer disposition in Kulpi block 
Block 

 
 

Depth range of Aquifer in mbgl 
 

Aquifer I Aquifer II Aquifer III 

Kulpi 22- 43.62 55- 145 Aquifer III: 158- 240 
Aquifer IIIA: 244-381 

 

 
Fig 11.2: 3D aquifer disposition in Kulpi block 



  
Fig 11.3: Cross-section along three boreholes in Kulpi block 

 
Table 11.4: Aquifer wise (maximum) thickness in Kulpi block 

Block Geographical 
Area (sq km) 

Thickness of the 
Granular Zones in 1st 

aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Kulpi 257 21.62 90 Aquifer III: 82 
Aquifer IIIA: 137 

 
As aquifer I and aquifer II are saline in nature hence much of exploration is not carried out in 
these aquifers. Based on the drilling data of CGWB, the aquifer properties of aquifer III are 
presented in tabular form below:   
                                          

Table 11.5: Aquifer-wise depth range and parameters in Kulpi block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge (lpm) Drawdown 
(m) 

T (m2/day) S 

Kulpi 158 - 381 - - - - 

 

11.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both pre-
monsoon and post monsoon piezometric surfaces are below mean sea level, therefore the 
resource for dynamic parts of the confined aquifers is not assessed.  

11.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  



Table 11.6: Aquifer wise concentration of chemical parameters in Kulpi block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Kulpi III 8.23- 
8.46 

2040- 3765 134.5- 
401.4 

195- 
517.6 

0.417- 
1.045 

0.2- 
6.1 

170- 320 0.417- 
1.045 

 

11.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  

a) Predominance of brackish to saline water in aquifer I and aquifer II. 
b) Long term declining water level trend. 
c) Sporadic occurrence of iron. 

 
Fig 11.4: Map showing distribution of electrical conductivity in Kulpi block 



Ground Water Management Plan for drinking purposes: 

a) As aquifer I and aquifer II are saline in nature, hence aquifer III should be tapped for 
drinking and domestic water supply. Pumping from deep aquifer must be regulated and 
pumping hours must be bought to a minimum. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones. 

c) Iron is not prevalent in the area however it is reported from few tube wells. In such case 
filtration is required. Further sampling is also necessary to determine if the iron is 
geogenic and present in the aquifer itself or a resultant of rusting of pipes in the tube 
wells. 

d) Surface water can be used after proper treatment. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly through surface flow and surface lifts. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 11.7. 

Table 11.7: Nos. of sources & corresponding CCA in Kulpi block 
Block 
Name 

Shallow 
Tubewell 

Medium 
Tubewell 

Surface 
Flow 

Surface Lift CCA (ha) Total 
CCA 
(ha) No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
Ground 
Water 

Surface 
Water 

Kulpi 16 350.3 3 60 24 91.45 294 1824.94 410.3 1916.39 2326.69 

 

a) Irrigation by tapping aquifer III is not recommended as it is the only freshwater aquifer 
in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal & 
surface flows, rain water harvesting may also be considered. 

c) Dilution of saline water with fresh water can be utilized for irrigation. 
d) Implementing modern irrigation practices like drip water irrigation system, sprinklers, to 

avoid excess water loss 
e) Conjunctive use of groundwater and surface water. 

 
 

 



12. KAKDWIP BLOCK 

12.1 Salient Information:                                                

Block Name                              : Kakdwip 

Area (in sq. Km)                      : 241 (Geographical area) 

District                                      : South 24 Paraganas 

 
Fig 12.1: Location map of Kakdwip Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 12.1: Rainfall details in Kakdwip block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

         Kakdwip 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

 Agriculture & Irrigation (area in Ha): 

Table 12.2: Salient Land-use features in Kakdwip block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land Other 
than current 

fallow 

Current 
fallow 

Net 
area 
sown 

Kakdwip 24100 16745 - - - - 16745 

 

 



12.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are two aquifer systems or groups. 

 Aquifer-I system (shallow) is absent in this block. 
 Aquifer II system is encountered between 50 mbgl to 140 mbgl. Two zones have been 

identified within this aquifer system: Aquifer II between 50 to 61 mbgl and aquifer IIA 
between 120-140 mbgl. This aquifer system is saline in nature. 

 Aquifer III system is encountered between 332 mbgl to 369.73 mbgl. This aquifer bears 
fresh groundwater. 

                                       Table 12.3: Details of aquifer disposition in Kakdwip block 
Block 

 
 

Depth range of Aquifer in mbgl 
 

Aquifer I Aquifer II Aquifer III 

Kakdwip Absent Aquifer II-50-61 
Aquifer IIA- 120-140 

(saline) 

332-369.73 (Fresh) 

 

 
Fig 12.2: 3D aquifer disposition in Kakdwip block 



 
Fig 12.3: NW-SE section in Kakdwip block 

Table 12.4: Aquifer wise (maximum) thickness in Kakdwip block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Kakdwip 241 0 a) Aquifer II- 11 
b) Aquifer IIA- 20 

37.73 

 
As aquifer II is saline in nature, much of exploration is not carried out in these aquifers and 
hence the parameters have not been assessed. Parameters for Aquifer III has been presented 
below in tabular form. 

Table 12.5: Aquifer-wise depth range and parameters in Kakdwip block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge 
(lpm) 

Drawdown 
(m) 

T  
(m2/day) 

S 

Kakdwip 332-369.73 2498.4 15.07 1466 -- 
 

12.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed.  

12.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  



Table 12.6: Aquifer wise concentration of chemical parameters in Kakdwip block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Kakdwip III 8.37 2030 171.7 212.7 0.58 1.4 220 0.149 

 

12.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  

a) Aquifer II ranging from 50-140 mbgl is saline in nature. 
b) Long term declining water level trend.    

 
 

Fig 12.4: Map showing distribution of electrical conductivity in Kakdwip block 
 

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 332-369.73 mbgl) should be tapped for 
drinking and domestic water supply. 

b) Pumping hours must be regulated and pumping hours must be brought to minimum as 
long term water level shows a declining trend.  

c) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones. 

d) Surface water can be used after proper treatment. 



e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 
demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly available through surface lift projects. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 12.7. 

Table 12.7: Nos. of sources & corresponding CCA in Kakdwip block 
Block Name Surface Lift CCA (ha) Total CCA (ha) 

No. CCA (ha) Ground 
Water 

Surface 
Water 

Kakdwip 178 5398.68 0 5398.68 5398.68 

 
a) Irrigation by tapping the deep aquifer (aquifer III) is not recommended as it is the only 

freshwater aquifer in the area and it must be used for drinking and domestic purpose.  
b) Irrigation by surface water may be increased. In addition to surface lift from canal & 

surface flows, rain water harvesting may also be considered. 
c) Dilution of saline water from the shallow aquifers with fresh water can be utilized for 

irrigation. 
d) 11,346.32 hectares of cultivable land is not covered by any irrigation schemes. To utilize 

the available resource to irrigate this remaining land, the following steps can be taken: 
• Implementing modern irrigation practices like drip water irrigation system, 

sprinklers, to avoid excess water loss 
• Cultivation of low water requiring crops. 
• Rainwater harvesting may be considered for catering the need of water for 

irrigation in the remaining cultivable area.  
 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 123.713 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 37.114 MCM water is required to fill the deeper 
aquifers in block. Therefore, 124 injection wells with roof top rain water harvesting structures 
are recommended in the block. 

The remaining surface runoff, 86.6 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 371 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 



construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

Table 12.8: Area suitable for recharge in Kakdwip block 
District Block name Area (in ha) Area suitable for recharge (ha) 

South 24 Paraganas Kakdwip 24100 23970 
 

 
Fig 12.5: Area under artificial recharge in Kakdwip block 

 
 

Table 12.9: Table for allocation of utilizable resource, structures feasible and cost of feasible 
structures in Kakdwip block 
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13. CANNING-I BLOCK 
13.1 Salient Information:                                                

Block Name                         : Canning-I 

Area (in sq. Km)                 :190  (Geographical area) 

District                                 : South 24 Paraganas 

 
Fig 13.1: Location map of Canning I block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 13.1: Rainfall details in Canning I block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

           Canning I 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

 Agriculture & Irrigation (area in Ha): 

Table 13.2: Salient Land-use features in Canning I block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current fallow 

Current 
fallow 

Net 
area 
sown 

Canning I 19000 15417 - - - - 15417 

 

 



13.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 20 mbgl to 60 mbgl. Aquifer I is saline 
in nature. 

 Aquifer II system is encountered between 65 mbgl to 200 mbgl. Aquifer II is saline in 
nature.   

 Aquifer III system is encountered between 215 mbgl to 295 mbgl. This aquifer system 
bears fresh groundwater. 

 
Table 13.3: Details of aquifer disposition in Canning I block 

Block 
 
 

Depth range of Aquifer in mbgl 
 

Aquifer I Aquifer II Aquifer III 

Canning I 20-60 65-200 215- 295 

 

 
Fig 13.2: 3D aquifer disposition in Canning I block 

 



 
Fig 13.3: Cross-section along three boreholes in Canning I block 

                                                               

Table 13.4: Aquifer wise (maximum) thickness in Canning I block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Canning I 190 40 135 80 

 
No successful drilling has been carried out in this block, hence no data related to the aquifer 
properties is available. 

13.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both pre-
monsoon and post monsoon piezometric surfaces are below mean sea level, therefore the 
resource for dynamic parts of the confined aquifers is not assessed.  

13.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  

Table 13.6: Aquifer wise concentration of chemical parameters in Canning I block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Canning I III 8.04- 
8.49 

1447- 
4256 

101.1- 
145 

56.7- 
641.6 

0.13- 
1.04 

BDL- 2.6 330- 680 0.392- 
1.455 

 

 



13.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  

a) Dominance of saline-brackish water in aquifer I and aquifer II. 
b) Long term declining water level trend in aquifer III.   
c) Sporadic occurrence of iron.  

 
Fig 13.4: Map showing distribution of electrical conductivity in Canning I block 

 

Ground Water Management Plan for drinking purposes: 

a) Aquifer III should be tapped for drinking and domestic water supply. 
b) For construction of tube wells proper cement sealing must be constructed against the 

saline aquifer zones.  
c) Iron is not prevalent in the area however it is reported from few tube wells. In such case 

filtration is required. Further sampling is also necessary to determine if the iron is 
geogenic and present in the aquifer itself or a resultant of rusting of pipes in the tube 
wells. 

d) Surface water can be used after proper treatment. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

 



Ground Water Management Plan for irrigation purposes: 

Irrigation facility is through groundwater as well as surface water. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 13.7. 

Table 13.7: Nos. of sources & corresponding CCA in Canning I block 
Block 
Name 

Shallow 
Tubewell 

Medium 
Tubewell 

Surface 
Flow 

Surface Lift CCA (ha) Total 
CCA 
(ha) No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
Ground 
Water 

Surface 
Water 

Canning I 36 339.3 1 20 1 91 71 2302 359.3 2393 2752.3 

 

a) Irrigation by tapping aquifer III is not recommended as it is the only freshwater aquifer 
in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal & 
surface flows, rain water harvesting may also be considered. 

c) Dilution of saline water from the shallow aquifers with fresh water can be utilized for 
irrigation. 

d) Implementing modern irrigation practices like drip water irrigation system, sprinklers, to 
avoid excess water loss. 

e)  An area of 12664.7 ha cultivable land is not covered by any irrigation schemes. 
Rainwater harvesting can be considered for solving this problem partially or fully 
(depending on the rainfall and other factors). The approximate surface runoff has been 
calculated taking into consideration all the factors. After calculation it has been found 
that annually 110.034 ham will be available approximately which can be used for 
throughout the year in conservation structures and for artificial recharge. 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 1.894 MCM. This 
surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 1.326 MCM water is required to fill the deeper 
aquifers in block. Therefore, 2 injection wells with roof top rain water harvesting structures are 
recommended in the block. 

The remaining surface runoff, 1.326 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 6 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 



Table 13.8:  Area suitable for recharge in Canning I block 
District Block name Area  

(in ha) 
Area suitable for recharge (ha) 

South 24 Paraganas Canning I 190 388.92 
 

 
Fig 13.5: Area under artificial recharge in Canning I block 

 
 

Table 13.9: Table for allocation of utilizable resource, structures feasible and cost of feasible 
structures in Canning I block 
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14. CANNING-II BLOCK 

14.1 Salient Information:                                                

Block Name                            : Canning-II 

Area (in sq. Km)                     : 271 (Geographical area) 

District                                     : South 24 Paraganas 

 
Fig 14.1: Location map of Canning II block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 14.1: Rainfall details in Canning II block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

           Canning II 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 
 Agriculture & Irrigation (area in Ha): 
                                                              

Table 14.2: Salient Land-use features in Canning II block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land 
under 
misc tree 
crops 

Culturable 
wastes 

Fallow land 
Other than 
current 
fallow 

Current 
fallow 

Net area 
sown 

Canning II 27100 16854 - - 5 1100 15749 

 



14.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 10 mbgl to 65 mbgl. Aquifer I is saline 
in nature. 

 Aquifer II system is encountered between 90 mbgl to 195 mbgl. Aquifer II is saline in 
nature.   

 Aquifer III system is encountered between 205 mbgl to 285 mbgl. This aquifer system 
bears fresh groundwater. 

 
Table 14.3: Details of aquifer disposition in Canning II block 

Block 
 
 

Depth range of Aquifer in mbgl 
Aquifer I Aquifer II Aquifer III 

Canning II 10-65 90-195 205- 285 

 

 
Fig 14.2: 3D aquifer disposition in Canning II block 

 



 
 Fig 14.3: Cross-section along three boreholes in Canning II block 

 
Table 14.4: Aquifer wise (maximum) thickness in Canning II block 

Block Geographical 
Area (sq km) 

Thickness of the 
Granular Zones in 1st 

aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Canning II 271 55 105 80 

 
 No successful drilling has been carried out in this block, hence no data related to the aquifer 
properties is available. 
 
14.3 Ground Water Resource and Extraction: 
 
The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both pre-monsoon and 
post monsoon piezometric surfaces are below mean sea level, therefore the resource for dynamic parts 
of the confined aquifers is not assessed.  
 
14.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  

Table 14.6: Aquifer wise concentration of chemical parameters in Canning II block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Canning II I 7.94- 
8.17 

3863- 
5987 

181.3- 
405.7 

560.1- 
957.2 

0.37- 
0.46 

0.2- 6.4 465- 550 0.264- 
0.750 

Canning II III 8.10- 
8.37 

2321- 
4245 

310.7- 
459.2 

602.7- 
411.2 

0.21- 
0.4 

0.5- 0.8 215- 275 0.341- 
0.866 

 



14.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  

a) Dominance of saline-brackish water in aquifer I and aquifer II. 
b) Long term declining water level trend in aquifer III.   

  

 
Fig 14.4: Map showing distribution of electrical conductivity in Canning II block 

 

Ground Water Management Plan for drinking purposes: 

a) As aquifer I and aquifer II are saline in nature, hence aquifer III should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones. 

c) Surface water can be used after proper treatment. 
d) Pumping hours must be regulated as long term water level trend shows declining trend 

in aquifer III. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly through surface flow and surface lifts. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 14.7. 

                                                  



Table 14.7: Nos. of sources & corresponding CCA in Canning II block 
Block 
Name 

Shallow 
Tubewell 

Medium 
Tubewell 

Surface Flow Surface Lift CCA (ha) Total CCA 
(ha) 

No. CCA 
(ha) 

No. CCA 
(ha) 

No. CCA  
(ha) 

No. CCA 
(ha) 

Ground 
Water 

Surface 
Water 

Canning II 2 12 1 20 129 3816.69 9 244.5 32 4061.19 4093.19 

 

a) Irrigation by tapping aquifer III is not recommended as it is the only freshwater aquifer 
in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal & 
surface flows, rain water harvesting may also be considered. 

c) Dilution of saline water from the shallow aquifers with fresh water can be utilized for 
irrigation. 

d) Implementing modern irrigation practices like drip water irrigation system, sprinklers, to 
avoid excess water loss  

e) An area of 12760.81 ha cultivable land is not covered by any irrigation schemes. 
Rainwater harvesting can be considered for solving this problem partially or fully 
(depending on the rainfall and other factors). The approximate surface runoff has been 
calculated taking into consideration all the factors. After calculation it has been found 
that annually 5.808 MCM will be available approximately which can be used for 
throughout the year in conservation structures and for artificial recharge. 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 5.808 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 1.742 MCM water is required to fill the deeper 
aquifers in block. Therefore, 6 injection wells with roof top rain water harvesting structures are 
recommended in the block. 

The remaining surface runoff, 4.066 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 18 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

Table 14.8: Area suitable for recharge in Canning II block 
District Block name Area (in ha) Area suitable for recharge (ha) 

South 24 Paraganas Canning II 27100 1192.49 
 



 
Fig 14.5: Area under artificial recharge in Canning II block 

 

Table 14.9: Table for allocation of utilizable resource, structures feasible and cost of feasible 
structures in Canning II block 
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5.808 2.904 1.162 1.742 6 12 6 48 48 18 114 



15. KULTALI BLOCK 

15.1 Salient Information:                                                

Block Name                      : Kultali 

Area (in sq. Km)              : 241 (Geographical area) 

District                              : South 24 Paraganas 

 
Fig 15.1: Location map of Kultali Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 15.1: Rainfall details in Kultali Block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

             Kultali 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

   Agriculture & Irrigation (area in Ha): 

Table 15.2: Salient Land-use features in Kultali block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land under 
misc tree 
crops 

Culturable 
wastes 

Fallow land 
Other than 
current fallow 

Current 
fallow 

Net area 
sown 

Kultali 104400 20107 277 - - 503 19327 

 



15.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are two aquifer systems or groups. 

 Aquifer-I system (shallow) is absent in this block. 
 Aquifer II system is encountered between 95 mbgl to 123 mbgl. This aquifer system is 

saline in nature. 
 Aquifer III system is encountered between 190 mbgl to 280 mbgl. Two zones are 

encountered within this aquifer system: aquifer III between 190 to 208.97 mbgl and 
aquifer IIIA between 230 to 280 mbgl.  This aquifer bears fresh groundwater. 

                                        

Table 15.3: Details of aquifer disposition in Kultali block 
Block 

 
 

Depth range of Aquifer in mbgl 
Aquifer I 

Aquifer II Aquifer III 

Kultali Absent 95-280 190-208.97, 230- 280 
 

 
Fig 15.2: 3D aquifer disposition in Kultali block 



 
Fig 15.3: NE-SW section in Kultali block 

Table 15.4: Aquifer wise (maximum) thickness in Kultali block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Kultali 1044 0 28 Aquifer III: 18.97 
Aquifer IIIA: 50 

 

As aquifer II is saline in nature, much of exploration is not carried out in these aquifers and hence the 
parameters have not been assessed. Parameters for Aquifer III has been presented below in tabular 
form. 

Table 15.5: Aquifer-wise depth range and parameters in Kultali block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge 
(lpm) 

Drawdown 
(m) 

T  
(m2/day) 

S 

Kultali 190-280 375.6 11.75 464.6 -- 

 

15.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed.  

15.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  

                                    



Table 15.6: Aquifer wise concentration of chemical parameters in Kultali block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Kultali III 7.59-8.60 925.6- 
1843 

160.3- 
311.5 

102.8- 
195 

0.1- 
0.87 

0.8- 2.0 115- 350 0.238- 
2.786 

 

15.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  

a) Predominance of saline to brackish water in aquifer II. 
b) Long term declining water level trend. 
c) Sporadic occurrence of iron. 

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 190-280 mbgl) should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones.  

c) Iron is not prevalent in the area however it is reported from few tube wells. In such case 
filtration is required. Further sampling is also necessary to determine if the iron is 
geogenic and present in the aquifer itself or a resultant of rusting of pipes in the tube 
wells. 

d) Surface water can be used after proper treatment. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly available through surface lift projects. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 15.7. 

Table 15.7: Nos. of sources & corresponding CCA in Kultali block 
Block 
Name 

Shallow Tubewell Surface flow Surface Lift CCA (ha) Total 
CCA 
(ha) No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

 (ha) 
Ground 
Water 

Surface 
Water 

Kultali 28 113.52 2 13 249 1534.61 113.52 1547.61 1661.13 

 



a) Irrigation by tapping the deep aquifer (aquifer III) is not recommended as it is the only 
freshwater aquifer in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal & 
surface flows, rain water harvesting may also be considered.  

c) Dilution of saline water from the with fresh water can be utilized for irrigation.  

This block comes under Sunderban area so the management plan is different. Numerous creeks 
and rivulets traverse it. 

a) To ensure food security in the present changing climatic condition, expansion of 
irrigation network and harnessing of new water sources are essential. 

b) Crops with low water requirement should be preferred. 
c) Conjunctive use of groundwater and surface water for irrigation. 
d) Tidal regulators must be constructed to obstruct the ingress of sea-water. This will also 

help in impounding fresh water which can be used for irrigation purpose. 
e) Cultivation of low water requiring crops. 
f) Rainwater harvesting may be considered for catering the need of water for irrigation in 

the remaining cultivable area.  
g) 18445.87 hectares of cultivable land is not covered by any irrigation schemes. To utilize 

the available resource to irrigate this remaining land, the following steps can be taken: 
• Implementing modern irrigation practices like drip water irrigation system, 

sprinklers, to avoid excess water loss 
• Cultivation of low water requiring crops. 
• Salinity resistant crops can be cultivated. 
• Rainwater harvesting may be considered for catering the need of water for 

irrigation in the remaining cultivable area.  
 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 116.74 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 35.022 MCM water is required to fill the deeper 
aquifers in block. Therefore, 117 injection wells with roof top rain water harvesting structures 
are recommended in the block. 

The remaining surface runoff, 81.718 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 350 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 



Table 15.8: Area suitable for recharge in Kultali block 
District Block name Area (in ha) Area suitable for recharge (ha) 

South 24 Paraganas Kultali 104400 23970 

 

 
Fig 15.5: Area under artificial recharge in Kultali block 

 
 

Table 15.9: Table for allocation of utilizable resource, structures feasible and cost of feasible 
structures in Kultali block

Utilizable 
Surface 
runoff 

Allocation of Utilizable 
Resource 

(MCM) 

Structures Feasible 
(No.s) 

Cost of structures 
(in lakhs) 

Total 
cost 
(in 

lakhs) 
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116.74 58.37 23.348 35.022 117 233 117 936 932 351 2219 



Special measures recommended in Sunderban area of Kultali block for management of 
surface water & ground water 

Problems in Sunderban area of Kultali  

 Fresh water aquifer has been observed in deeper level in this block, whereas saline/brackish 
water found in shallow aquifers. 

 Freshwater is a scarce resource in the Sundarban. Numerous creeks and rivulets traverse in 
the block. The block receives a huge amount of precipitation during the monsoon months. 

 The salt water intrusion into groundwater often takes place due to influent discharge of the 
river. This situation may further worsen with current climate change and rising sea level 
conditions. 

 In this area, extreme cyclonic activities take place regularly. 

Intervention for surface water &Ground Water management- 

 Conjunctive use of surface water and ground waters may be helpful for sustainable water 
resource management in Sundarbans. 

 Sluice gate should be constructed between the junction of river, Canal and estuaries, which 
can regulate the water from the back flow during high tide. 

 Large scale rainwater harvesting, rejuvenation and re -connection of disconnected river 
channels, artificial recharge within shallow aquifers to bring down its salinity, de-salination 
of shallow groundwater may be some of the major policy options to meet the water 
demand in the Sundarbans eco region. 

 Switching over to treated surface water rather than expensive exploitation from deep 
ground water aquifers may be a sustainable alternative for drinking water supply in the 
Sundarban.  

 Regular studies are needed for better management options for balanced Surface and 
groundwater management. 

 

 

 

 

 

 

 



16. PATHAR PRATIMA BLOCK 

16.1 Salient Information:                                                

Block Name                            : Pathar Pratima 

Area (in sq. Km)                     : 71700 (Geographical area) 

District                                     : South 24 Paraganas 

 
Fig 16.1: Location map of Pathar Pratima Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 16.1: Rainfall details in Pathat Pratima block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

   Pathar Pratima 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 
Agriculture & Irrigation (area in Ha): 
                                                              

Table 16.2: Salient Land-use features in Pathar Pratima block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current fallow 

Current 
fallow 

Net area 
sown 

Pathar 
Pratima 

 
71700 33067 

 
227 

 
- 

 
- 

 
- 

 
32840 

 



16.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are two aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 13.2 mbgl to 25 mbgl. This aquifer is 
saline in nature.  

 Aquifer II system is absent in this block. 
 Aquifer III system is encountered between 150 mbgl to 275 mbgl. Several granular zones 

are encountered within this system. This aquifer bears fresh groundwater. 
 

Table 16.3: Details of aquifer disposition in Pathar Pratima block 
Block 

 
 

Depth range of Aquifer in mbgl 
Aquifer I Aquifer II Aquifer III 

Pathar Pratima 
 

13.2-25 -- III: 150-167.47 
IIIA: 201-214 
IIIB: 235-257 
IIIC: 260-275 

 

 
Fig 16.2: 3D aquifer disposition in Pathar Pratima block 

 
 



 
Fig 16.3: N-S section in Pathar Pratima block  

 
Table 16.4: Aquifer wise (maximum) thickness in Pathar Pratima block 

Block Geographical 
Area (sq km) 

Thickness of the Granular 
Zones in 1st aquifer 

system (m) 

Thickness of the 
Granular Zones in 

2nd aquifer systems 
(m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Pathar  
Pratima  

717 11.8 -- III: 17.47 
IIIA: 13 
IIIB: 22 
IIIC: 15 

 
As aquifer I is saline in nature, much of exploration is not carried out in this aquifer and hence 
the parameters have not been assessed. Parameters for Aquifer III has been presented below in 
tabular form. 

Table 16.5: Aquifer-wise depth range and parameters in Pathar Pratima block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge 
(lpm) 

Drawdown 
(m) 

T (m2/day) S 

Pathar Pratima  150-275 1341.6 8.3 2960 -- 

 
16.3 Ground Water Resource and Extraction: 
 
The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed.  
                                                       

16.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  

                                       



Table 16.6: Aquifer wise concentration of chemical parameter in Pathar Pratima block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Pathar 
Pratima 

III 7.77- 
8.40 

1267- 
5508 

230.5- 
953.6 

177.3- 
443.1 

0.15- 
0.35 

BDL- 1 145- 380 0.366- 
1.5 

 
16.5 Ground Water Resource Enhancement & Management Plan: 
 
Issue:  

a) Aquifer I ranging from 13.2-25 mbgl is saline in nature. 
b) Long term declining water level trend.  
c) Sporadic occurrence of iron. 

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 150-275 mbgl) should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones.  

c) Iron is not prevalent in the area however it is reported from few tube wells. In such case 
filtration is required. Further sampling is also necessary to determine if the iron is 
geogenic and present in the aquifer itself or a resultant of rusting of pipes in the tube 
wells. 

d) Surface water can be used after proper treatment. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

f) Artificial recharge must be considered to increase the groundwater level. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly available through surface lift projects. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 16.7. 

                                                  
 
 
 
 
 
 
 
 



Table 16.7: Nos. of sources & corresponding CCA in Pathar Pratima block 
Block 
Name 

Shallow 
Tubewell 

Medium 
Tubewell 

Deep 
Tubewell 

Surface 
Flow 

Surface Lift CCA (ha) Total 
CCA 
(ha) No CCA 

(ha) 
No CCA 

(ha) 
No CCA 

(ha) 
No CCA 

(ha) 
No CCA 

(ha) 
Ground 
Water 

Surface 
Water 

Pathar 
Pratima 

45 1936
.66 

7 49.99 14 73.08 2 16.33 20
4 

3155.77 2059.7
3 

3172.1 5231.
83 

 

a) Irrigation by tapping the deep aquifer (aquifer III) is not recommended as it is the only 
freshwater aquifer in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by groundwater must be regulated and further drilling of tube wells is not 
recommended. Pumping groundwater from deep tube wells must be regulated and 
brought to a minimum. 

c) Irrigation by surface water may be increased. In addition to surface lift from canal & 
surface flows, rain water harvesting may also be considered. 

d) Dilution of saline water from the shallow aquifers with fresh water can be utilized for 
irrigation.  

This block comes under Sunderban area so the management plan is different. Numerous creeks 
and rivulets traverse it. 

a) To ensure food security in the present changing climatic condition, expansion of 
irrigation network and harnessing of new water sources are essential. 

b) Crops with low water requirement should be preferred. 
c) Conjunctive use of groundwater and surface water for irrigation. 
d) Tidal regulators must be constructed to obstruct the ingress of sea-water. This will 

also help in impounding fresh water which can be used for irrigation purpose. 
e) 27835.17 hectares of cultivable land is not covered by any irrigation schemes. To 

utilize the available resource to irrigate this remaining land, the following steps can 
be taken: 
• Implementing modern irrigation practices like drip water irrigation system, 

sprinklers, to avoid excess water loss 
• Cultivation of low water requiring crops. 
• Salinity resistant crops can be cultivated. 
• Rainwater harvesting may be considered for catering the need of water for 

irrigation in the remaining cultivable area.  
 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 187.313 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 



block. As per the available storage space, 56.194 MCM water is required to fill the deeper 
aquifers in block. Therefore, 187 injection wells with roof top rain water harvesting structures 
are recommended in the block. 

The remaining surface runoff, 131.12 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 562 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

                                  Table 16.8: Area suitable for recharge in in Pathar Pratima block 
District Block name Area (in ha) Area suitable for recharge (ha) 

South 24 Paraganas Pathar Pratima 71700 38460.60 
 

 
Fig 16.4: Area under artificial recharge in Pathar Pratima block



Table 16.9: Table for allocation of utilizable resource, structures feasible and cost of feasible 
structures in Pathar Pratima block 

 

Special measures recommended in Sunderban area of Pathar Pratima block for management 
of surface water & ground water 

Problems in Sunderban area of Pathar Pratima 

 Fresh water aquifer has been observed in deeper level in this block, whereas saline/brackish 
water found in shallow aquifers. 

 Freshwater is a scarce resource in the Sundarban. Numerous creeks and rivulets traverse 
the block. The block receives a huge amount of precipitation during the monsoon months. 

 The salt water intrusion into groundwater often takes place due to influent discharge of the 
river. This situation may further worsen with current climate change and rising sea level 
conditions. 

 In this area, extreme cyclonic activities take place regularly. 

Intervention for surface water &Ground Water management 

 Conjunctive use of surface water and ground waters may be helpful for sustainable water 
resource management in Sundarbans. 

 Sluice gate should be constructed between the junction of river, Canal and estuaries, which 
can regulate the water from the back flow during high tide. 

 Large scale rainwater harvesting, rejuvenation and re -connection of disconnected river 
channels, artificial recharge within shallow aquifers to bring down its salinity, de-salination 
of shallow groundwater may be some of the major policy options to meet the water 
demand in the Sundarbans eco region. 

 Switching over to treated surface water rather than expensive exploitation from deep 
ground water aquifers may be a sustainable alternative for drinking water supply in the 
Sundarbans.  

 Regular studies are needed for better management options for balanced Surface and 
groundwater management. 
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187.313 93.657 37.463 56.194 187 375 187 1496 1500 561 3557 



17. NAMKHANA BLOCK 

17.1 Salient Information:                                                

Block Name                          : Namkhana 

Area (in sq. Km)                  : 524 (Geographical area) 

District                                  : South 24 Paraganas 

 
Fig 17.1: Location map of Namkhana Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 17.1: Rainfall details in Namkhana block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

          Namkhana 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

Agriculture & Irrigation (area in Ha): 

Table 17.2: Salient Land-use features in Namkhana block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current fallow 

Current 
fallow 

Net area 
sown 

Namkhana 
52400 17068 

54 - - 502 16512 



17.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 12.2 mbgl to 30 mbgl. This aquifer is 
saline in nature.  

 Aquifer II system is encountered between 66 mbgl to 100 mbgl. This aquifer is saline in 
nature.  

 Aquifer III system is encountered between 219.5 mbgl to 374.9 mbgl. Two granular zones 
are encountered within this system. This aquifer bears fresh groundwater. 
 

                                       Table 17.3: Details of aquifer disposition in Namkhana block 
Block 

 
 

Depth range of Aquifer in mbgl 
Aquifer I Aquifer II Aquifer III 

Namkhana 12.2-30 66-100 III: 219.5-245 
IIIA: 304-374.9 

 

 
Fig 17.2: 3D aquifer disposition in Namkhana block 

 
 



 
Fig 17.3: N-S section in Namkhana block  

Table 17.4: Aquifer wise (maximum) thickness in Namkhana block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Namkhana 524 17.8 34 III: 25.5 
IIIA: 70.9 

 

As aquifer I & aquifer II is saline in nature, much of exploration is not carried out in this aquifer and 
hence the parameters have not been assessed. Parameters for Aquifer III has been presented below in 
tabular form. 

Table 17.5: Aquifer-wise depth range and parameters in Namkhana block 
 
 

Name of Block 

Aquifer III 

Depth Range (mbgl) Discharge 
(lpm) 

Drawdown 
(m) 

T 
 (m2/day) 

S 

Namkhana 219.5 - 374.9 1341.6 8.3 2960 -- 

 

17.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed.  

 



 17.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each    
chemical parameter is given below.  

Table 17.6: Aquifer wise concentration of chemical parameters in Namkhana block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Namkhana III 8.53- 
8.59 

1954-
864.4 

162.7- 
210.1 

120.5- 
138.3 

0.32 0.1- 1.1 120- 125 0.238- 
0.277 

 

17.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  

a) Aquifer I ranging from 12.2 to 30 mbgl and aquifer II ranging from 66 to 100 mbgl is 
saline in nature. 

b) Long term declining water level trend.  

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 150-275 mbgl) should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones. 

c) Surface water can be used after proper treatment. 
d) Pumping from deeper aquifers must be regulated and brought to minimum as long term 

water level shows a declining trend. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

f) Artificial recharge must be considered to increase the groundwater level. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly available through surface lift projects. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 17.7. 

                                                
 
 
 
 



Table 17.7: Nos. of sources & corresponding CCA in Namkhana block 
Block 
Name 

Shallow 
Tubewell 

Deep 
Tubewell 

Surface Lift CCA (ha) Total CCA 
(ha) 

No CCA (ha) No CCA 
(ha) 

No CCA (ha) Ground 
Water 

Surface 
Water 

Namkhana 2 14 1 40 482 2440.23 54 2440.23 2494.23 

 

a) Irrigation by tapping the deep aquifer (aquifer III) is not recommended as it is the only 
freshwater aquifer in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by groundwater must be regulated and further drilling of tube wells is not 
recommended.  

c) Irrigation by surface water may be increased. In addition to surface lift from canal, 
surface flows and rain water harvesting may also be considered. 

d) Dilution of saline water from the shallow aquifers with fresh water can be utilized for 
irrigation. 

This block comes under Sunderban area so the management plan is different. Numerous 
creeks and rivulets traverse it. 
a) To ensure food security in the present changing climatic condition, expansion of 

irrigation network and harnessing of new water sources are essential. 
b) Crops with low water requirement should be preferred. 
c) Conjunctive use of groundwater and surface water for irrigation. 
d) Tidal regulators must be constructed to obstruct the ingress of sea-water. This will also 

help in impounding fresh water which can be used for irrigation purpose. 
e) 14573.77 hectares of cultivable land is not covered by any irrigation schemes. To utilize 

the available resource to irrigate this remaining land, the following steps can be taken: 
• Implementing modern irrigation practices like drip water irrigation system, 

sprinklers, to avoid excess water loss 
• Cultivation of low water requiring crops. 
• Salinity resistant crops can be cultivated. 
• Rainwater harvesting may be considered for catering the need of water for 

irrigation in the remaining cultivable area.  



Special measures recommended in Sunderban area of Namkhana block for management 
of surface water & ground water 
Problems in Sunderban area of Namkhana 

 Fresh water aquifer has been observed in deeper level in this block, whereas 
saline/brackish water found in shallow aquifers. 

 Freshwater is a scarce resource in the Sundarban. Numerous creeks and rivulets traverse 
in the block. The block receives a huge amount of precipitation during the monsoon 
months. 

 The salt water intrusion into groundwater often takes place due to influent discharge of 
the river. This situation may further worsen with current climate change and rising sea 
level conditions. 

 In this area, extreme cyclonic activities take place regularly. 

Intervention for surface water &Ground Water management 

 Conjunctive use of surface water and ground waters may be helpful for sustainable 
water resource management in Sundarbans. 

 Sluice gate should be constructed between the junction of river, Canal and estuaries, 
which can regulate the water from the back flow during high tide. 

 Large scale rainwater harvesting, rejuvenation and re -connection of disconnected river 
channels, artificial recharge within shallow aquifers to bring down its salinity, de-
salination of shallow groundwater may be some of the major policy options to meet the 
water demand in the Sundarbans eco region. 

 Switching over to treated surface water rather than expensive exploitation from deep 
ground water aquifers may be a sustainable alternative for drinking water supply in the 
Sundarbans.  

 Regular studies are needed for better management options for balanced Surface and 
groundwater management. 

 

 

 

 

 



18. MATHURAPUR I BLOCK 

18.1 Salient Information:                                                

Block Name                  : Mathurapur I 

Area (in sq. Km)           : 143 (Geographical area) 

District                           : South 24 Paraganas 

 
Fig 18.1: Location map Mathurapur I of Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 18.1: Rainfall details of the area in Mathurapur-I block 
Block District 

Normal 
District Actual (Annual) 

2013 2014 2015 2016 2017 

      Mathurapur I 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

Agriculture & Irrigation (area in Ha): 

Table 18.2: Salient Land-use features in Mathurapur-I block 
Name 

of the Block 
Geographic 

Area 
Cultivable 

Area 
Land 

under 
misc 
tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current 
fallow 

Current 
fallow 

Net area 
sown 

Mathurapur I 14300 13096 - - - 120 12976 

 



18.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are two aquifer systems or groups. 

 Aquifer-I system (shallow) is absent in this block. 
 Aquifer II system is encountered between 74 mbgl to 153 mbgl. Two zones have been 

identified within this aquifer system: Aquifer II between 74 to 77.7 mbgl and aquifer IIA 
between 138 to 153 mbgl. Aquifer II is saline in nature while aquifer IIA is fresh in nature.   

 Aquifer III system is encountered between 239 mbgl to 348 mbgl. Two zones are 
encountered within this aquifer system: Aquifer III: 239 to 246 mbgl, IIIA: 290 to 346 mbgl. 
This aquifer system bears fresh groundwater. 

                                        

Table 18.3: Details of aquifer disposition in Mathurapur-I block 
Block 

 
 

Depth range of Aquifer in mbgl 
 

Aquifer I Aquifer II Aquifer III 

Mathurapur I Absent 74-153 239-348 
 

 
Fig 18.2: 3D aquifer disposition in Mathurapur I block 

 



 
Fig 18.3: Cross section along three boreholes in Mathurapur I block                          

Table 18.4 Aquifer wise (maximum) thickness in Mathurapur-I block  
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 1st 
aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Mathurapur I 143 0 79 109 

 

As aquifer II is saline in nature, much of exploration is not carried out in these aquifers and 
hence the parameters have not been assessed. Parameters for Aquifer III has been presented 
below in tabular form. 

Table 18.5: Aquifer-wise depth range and parameters in Mathurapur-I block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge (lpm) Drawdown 
(m) 

T (m2/day) S 

Mathurapur I 239-348 2392.2 17.43 345.1 -- 

 

18.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both pre-
monsoon and post monsoon piezometric surfaces are below mean sea level, therefore the 
resource for dynamic parts of the confined aquifers is not assessed.  

 



18.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each     
chemical parameter is given below. 

Table 18.6: Aquifer wise concentration of chemical parameter in Mathurapur-I block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Mathurapur I III 7.43- 
8.40 

1253- 
1953 

221.4- 
305.8 

148.9- 
428.9 

0.17- 
0.32 

BDL- 2 165- 385 0.315- 
0.878 

 

18.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  

a) Aquifer II ranging from 50.5- 70 mbgl is saline in nature. 
b) Long term declining water level trend.    

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 220-350 mbgl) should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones. 

c) Surface water can be used after proper treatment. 
d) Pumping from deeper aquifers must be regulated and brought to minimum as long term 

water level shows a declining trend. 
e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is through groundwater as well as surface water. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 18.7. 

Table 18.7: Nos. of sources & corresponding CCA in Mathurapur I block 
Block Name Shallow 

Tubewell 
Medium 
Tubewell 

Deep 
Tubewell 

Surface 
Flow 

Surface Lift CCA (ha) Total 
CCA 
(ha) No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
Ground 
Water 

Surface 
 Water 

Mathurapur 
I 

2 8 5 100 2 7 1 2 26 158.5 115 160.5 275.5 



 

a) Irrigation by tapping the deep aquifer (aquifer III) is not recommended as it is the only 
freshwater aquifer in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal & 
surface flows, rain water harvesting may also be considered. 

c) Dilution of saline water from the shallow aquifers with fresh water can be utilized for 
irrigation. 

d) Implementing modern irrigation practices like drip water irrigation system, sprinklers, to 
avoid excess water loss 

e) Cultivation of low water requiring crops. 
f) Rainwater harvesting may be considered for catering the need of water for irrigation in 

the remaining cultivable area.  
 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 47.912 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 14.374 MCM water is required to fill the deeper 
aquifers in block. Therefore, 48 injection wells with roof top rain water harvesting structures 
are recommended in the block. 

The remaining surface runoff, 33.54 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 144 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

Table 18.8: Area suitable for recharge in Mathurapur I block 
District Block name Area (in ha) Area suitable for recharge (ha) 

South 24 Paraganas Mathurapur I 14300 9837.78 
 



 
Fig 18.4: Area under artificial recharge in Mathurapur I block 

 
 

Table 18.9: Table for allocation of utilizable resource, structures feasible and cost of feasible 
structures in Mathurapur I block 
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47.912 23.956 9.582 14.374 48 96 48 384 384 144 912 



19. MATHURAPUR II BLOCK 

19.1 Salient Information:                                                

Block Name                            : Mathurapur II 

Area (in sq. Km)                     : 218 (Geographical area) 

District                                     : South 24 Paraganas 

 
Fig 19.1: Location map of Mathurapur II block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 

 
Table 19.1: Rainfall details in Mathurapur II block 

Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

      Mathurapur II 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

 Agriculture & Irrigation (area in Ha): 

Table 19.2: Salient Land-use features in Mathurapur II block 
Name 

of the Block 
Geographic 

Area 
Cultivable 

Area 
Land 

under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current 
fallow 

Current 
fallow 

Net area 
sown 

Mathurapur II 21800 15825 132 - - 1007 14686 

 



19.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are two aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 18 mbgl to 60 mbgl. Aquifer I is saline 
in nature. 

 Aquifer II system is encountered between 118 mbgl to 139 mbgl. Aquifer II is fresh in 
nature.   

 Aquifer III system is encountered between 152 mbgl to 181 mbgl. This aquifer system 
bears fresh groundwater. 
 

                                      Table 19.3: Details of aquifer disposition in Mathurapur II block 
Block 

 
 

Depth range of Aquifer in mbgl 
Aquifer I Aquifer II Aquifer III 

Mathurapur II 18-60 118-139 152- 181 
 

 
Fig 19.3: 3D aquifer disposition in Mathurapur II block 

 
 



 
Fig 19.4: NW-SE section in Mathurapur II block 

Table 19.4: Aquifer wise (maximum) thickness in Mathurapur-II block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 
1st aquifer system 

(m) 

Thickness of the 
Granular Zones in 

2nd aquifer systems 
(m) 

Thickness of the 
Granular Zones 

in 3rd aquifer 
systems(m) 

Mathurapur II 218 42 21 29 

 

As aquifer I and aquifer II are saline in nature, much of exploration is not carried out in this 
aquifer and hence the parameters has not been assessed. Parameters for Aquifer III has been 
presented below in tabular form. 

Table 19.5: Aquifer-wise depth range and parameters in Mathurapur-II block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge (lpm) Drawdown 
(m) 

T (m2/day) S 

Mathurapur II 220-350 652.2 3.6 981 7.6x10-4 

 

19.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both pre-
monsoon and post monsoon piezometric surfaces are below mean sea level, therefore the 
resource for dynamic parts of the confined aquifers is not assessed. 

19.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  



Table 19.6: Aquifer wise concentration of chemical parameter in Mathurapur-II block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Mathurapur 
II 

III 8.30- 
8.44 

2120- 
2689 

177.4- 
239.2 

195- 
315.5 

0.12- 
0.62 

0.7- 1.5 225 0.2- 0.302 

 

19.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  

a) Aquifer II ranging from 18-60 mbgl is saline in nature. 
b) Long term declining water level trend in aquifer III.    

Ground Water Management Plan for drinking purposes: 

a) Aquifer II & aquifer III should be tapped for drinking and domestic water supply. 
b) For construction of tube wells proper cement sealing must be constructed against the 

saline aquifer zones. 
c) Surface water can be used after proper treatment. 
d) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is through groundwater as well as surface water. The data of 5th MI census for 
Culturable Command Area in the block is given in Table 19.7. 

Table 19.7: Nos. of sources & corresponding CCA in Mathurapur II block 

                                                 

a) Irrigation by tapping aquifer II and aquifer III is not recommended as it is the only 
freshwater aquifer in the area and it must be used for drinking and domestic purpose. 
Hence further drilling is not recommended.  

b) Pumping from deeper aquifers must be regulated and brought to a minimum. 
c) Irrigation by surface water may be increased. In addition to surface lift from canal & 

surface flows, rain water harvesting may also be considered. 

Block 
Name 

Dugwell Shallow 
Tubewell 

Deep 
Tubewell 

Surface 
Flow 

Surface Lift CCA (ha) Total 
CCA 
(ha) No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
Ground 
Water 

Surface 
Water 

Mathurap
ur II 

5 75 10
8 

458.5 3 49 14 153 386 4475.
42 

582.5 4628.42 5210.
92 



d) Dilution of saline water from the shallow aquifers with fresh water can be utilized for 
irrigation. 

e) Implementing modern irrigation practices like drip water irrigation system, sprinklers, to 
avoid excess water loss 

f) Cultivation of low water requiring crops. 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 110.034 MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 33.01 MCM water is required to fill the deeper 
aquifers in block. Therefore, 110 injection wells with roof top rain water harvesting structures 
are recommended in the block. 

The remaining surface runoff, 77.024 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 330 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

                                        Table 19.8: Area suitable for recharge in Mathurapur II block 
District Block name Area (in ha) Area suitable for recharge (ha) 

South 24 Paraganas Mathurapur II 21800 22593 
 

 
Fig 19.4: Area under artificial recharge in Mathurapur II block



Table 19.9: Table for allocation of utilizable resource, structures feasible and cost of feasible 
structures in Mathurapur II block. 

 

Special measures recommended in Sunderban area of Mathurapur II block for management 
of surface water & ground water 

Problems in Sunderban area of Mathurapur II 

 Fresh water aquifer has been observed in deeper level in this block, whereas 
saline/brackish water found in shallow aquifers. 

 Freshwater is a scarce resource in the Sundarban. Numerous creeks and rivulets traverse 
in the block. The block receives a huge amount of precipitation during the monsoon 
months. 

 The salt water intrusion into groundwater often takes place due to influent discharge of 
the river. This situation may further worsen with current climate change and rising sea 
level conditions. 

 In this area, extreme cyclonic activities take place regularly. 

Intervention for surface water &Ground Water management- 

 Conjunctive use of surface water and ground waters may be helpful for sustainable 
water resource management in Sundarbans. 

 Sluice gate should be constructed between the junction of river, Canal and estuaries, 
which can regulate the water from the back flow during high tide. 

 Large scale rainwater harvesting, rejuvenation and re -connection of disconnected river 
channels, artificial recharge within shallow aquifers to bring down its salinity, de-
salination of shallow groundwater may be some of the major policy options to meet the 
water demand in the Sundarbans eco region. 

 Switching over to treated surface water rather than expensive exploitation from deep 
ground water aquifers may be a sustainable alternative for drinking water supply in the 
Sundarbans.  

 Regular studies are needed for better management options for balanced Surface and 
groundwater management. 
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20. MANDIR BAZAAR BLOCK 

20.1 Salient Information:                                                

Block Name                            : Mandir Bazaar 

Area (in sq. Km)                    :  123 (Geographical area) 

District                                    : South 24 Paraganas 

               
                                                          Fig 20.1: Location map of Mandir Bazaar Block 
 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 20.1: Rainfall details in Mandir Bazaar block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

      Mandir Bazaar 1769 1523.1 1058.1 1429.1 1395.5 1253.7 

 

 Agriculture & Irrigation (area in Ha): 

Table 20.2: Salient Land-use features in Mandir Bazaar block 
Name 

of the Block 
Geographic 

Area 
Cultivable 

Area 
Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current fallow 

Current 
fallow 

Net area 
sown 

Mandir 
Bazaar 12300 10923 

 
104 

 
- 

 
- 

 
360 

 
10459 

 



20.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system is encountered between 3 mbgl to 39.6 mbgl. This aquifer system is saline 
in nature. 

 Aquifer II system is encountered between 51.2 mbgl to 161 mbgl. This aquifer system is 
saline in nature. 

 Aquifer III system is encountered between 170.2 mbgl to 400.45 mbgl. Several zones are 
encountered within this aquifer system. This aquifer bears fresh groundwater. 

 
Table 20.3: Details of aquifer disposition in Mandir Bazaar block 

Block 
 
 

Depth range of Aquifer in mbgl 
 

Aquifer I Aquifer II Aquifer III 

   Mandir Bazaar  3- 39.6 51.2- 161       170.2- 400.45 

 

 
Fig 20.2: 3D aquifer disposition in Mandir Bazaar block 

 
 



 
Fig 20.3: NE-SW section in Mandir Bazaar block 

 
Table 20.4: Aquifer wise (maximum) thickness in Mandir Bazaar block 

Block Geographical 
Area (sq km) 

Thickness of the 
Granular Zones in 1st 

aquifer system (m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Mandir 
Bazaar 

12300 36.6 109.8 230.3 

 
As aquifer I & II is saline in nature, much of exploration is not carried out in these aquifers and 
hence the parameters have not been assessed. Parameters for Aquifer III has been presented 
below in tabular form. 

Table 20.5: Aquifer-wise depth range and parameters in Mandir Bazaar block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge 
(lpm) 

Drawdown 
(m) 

T (m2/day) S 

Mandir Bazaar 170.2- 400.45 1102.2 16.52 1106 2x10-4 

 

20.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource for 
dynamic parts of the confined aquifers is not assessed.  

20.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  



Table 20.6: Aquifer wise concentration of chemical parameter in Mandir Bazaar block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness  
(mg/l) 

Fe 
(mg/l) 

Mandir 
Bazaar 

III 8.31 1450 224.6 315.5 0.16 1.3 300 3.106 

 

20.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  

a) Predominance of saline to brackish water in shallow aquifers. 
b) Long term declining water level trend in of fresh aquifer.    
c) Sporadic occurrence of iron beyond permissible limit. 

 
Fig 20.4: Map showing distribution of electrical conductivity in Mandir Bazaar block 

 

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 170-400.45 mbgl) should be tapped for 
drinking and domestic water supply. 

b) For construction of tube wells proper cement sealing must be constructed against the 
saline aquifer zones.  

c) Iron is not prevalent in the area however it is reported from few tube wells. In such case 
filtration is required. Further sampling is also necessary to determine if the iron is 
geogenic and present in the aquifer itself or a resultant of rusting of pipes in the tube 
wells. 

d) Surface water can be used after proper treatment. 



e) Rainwater harvesting is highly recommended to meet the drinking and domestic water 
demand. Proper purification is needed after rainwater harvesting for domestic usage 
and consumption. 

Ground Water Management Plan for irrigation purposes: 

Irrigation facility is mainly available through surface flow and surface lift projects. The data of 
5th MI census for Culturable Command Area in the block is given in Table 20.7. 

Table 20.7: Nos. of sources & corresponding CCA in Mandir Bazaar block 
Block 
Name 

Medium Tubewell Surface flow Surface Lift CCA (ha) Total 
CCA 
(ha) No. CCA (ha) No. CCA 

(ha) 
No. CCA 

(ha) 
Ground 
Water 

Surface 
Water 

Mandir 
Bazaar 

5 100 13 54 235 980 100 1034 1134 

 
a) Irrigation by tapping the deep aquifer (aquifer III) is not recommended as it is the only 

freshwater aquifer in the area and it must be used for drinking and domestic purpose.  
b) Irrigation by surface water may be increased. In addition to surface lift from canal & 

surface flows, rain water harvesting may also be considered. 
c) Dilution of saline water with fresh water can be utilized for irrigation. 
d) Implementing modern irrigation practices like drip water irrigation system, sprinklers, to 

avoid excess water loss 
e) Cultivation of low water requiring crops. 
f) Rainwater harvesting may be considered for catering the need of water for irrigation in 

the remaining cultivable area.  

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 44.143MCM. 
This surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the 
block. As per the available storage space, 13.243 MCM water is required to fill the deeper 
aquifers in block. Therefore, 44 injection wells with roof top rain water harvesting structures are 
recommended in the block. 

The remaining surface runoff, 30.901 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 132 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to 
the rural areas. 

                                         



Table 20.8: Area suitable for recharge in Mandir Bazaar block 
District Block name Area (in ha) Area suitable for recharge (ha) 

South 24 Paraganas Mandir Bazaar 12300 9063.72 
 

 
Fig 20.5: Area under artificial recharge in Mandir Bazaar block 

 
 

Table 20.9: Table for allocation of utilizable resource, structures feasible and cost of feasible 
structures in Mandir Bazaar block. 
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21. MINAKHAN BLOCK 

21.1 Salient Information:                                                

Block Name                     : Minakhan 

Area (in sq. Km)              : 160  (Geographical area) 

District                              : North 24 Paraganas 

 
                                                          Fig 21.1: Location map of Minakhan Block 
 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 21.1: Rainfall details in Minakhan block 
Block District 

Normal 
District Actual (Annual) 

2013 2014 2015 2016 2017 

      Minakhan 1623.6 1916.75 1316.16 1448.16 1448.66 1427.65 

 

Agriculture & Irrigation (area in Ha): 

Table 21.2: Salient Land-use features in Minakhan block 
Name 
of the 
Block 

Geographic 
Area 

Cultivable 
Area 

Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current 
fallow 

Current 
fallow 

Net area 
sown 

Minakhan 16000 9828 101 - - 681 9046 

 

 



21.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is 
younger alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 30 mbgl to 45 mbgl. This aquifer 
system is arsenic contaminated. 

 Aquifer II system is encountered between 85 mbgl to 95 mbgl. This aquifer system is 
arsenic contaminated. 

  Aquifer III system is encountered between 200 mbgl to 357 mbgl. Two zones have been 
identified within aquifer system: aquifer III between 200 to 250 mbgl and aquifer IIIA 
between 320 to 357 mbgl. This aquifer bears fresh groundwater. 

 
Table 21.3: Details of aquifer disposition in Minakhan block 

Block 
 
 

Depth range of Aquifer in mbgl 
 

Aquifer I Aquifer II Aquifer III 

    Minakhan  30-45         85-95 200-250, 320-357 

 
 

 
Fig 21.2: 3D aquifer disposition in Minakhan block 

 



 
Fig 21.3: NE-SW section in Minakhan block 

Table 21.4: Aquifer wise (maximum) thickness in Minakhan block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 
1st aquifer system 

(m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Minakhan 183                             15       10 Aquifer III- 50 
Aquifer IIIA- 37 

 
As aquifer I & aquifer II is arsenic in nature, much of exploration is not carried out in these 
aquifers and hence the parameter has not been assessed. Parameters for Aquifer III has 
been presented below in tabular form. 
                                                  

Table 21.5: Aquifer-wise depth range and parameters in Minakhan block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge 
(lpm) 

Drawdown 
(m) 

T  
(m2/day) 

S 

Minakhan 200-357 1350. 11 - 1125.77 -- 

 
 
21.3 Ground Water Resource and Extraction: 
 
The entire block is under confined condition. Therefore, following GEC, 2015 methodology 
for assessment of resource in confined parts the storage concept is applied. Since, both 
premonsoon and post monsoon piezometric surfaces are below msl, therefore the resource 
for dynamic parts of the confined aquifers is not assessed.  

  21.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of 
each chemical parameter is given below.  



Table 21.6: Aquifer wise concentration of chemical parameters in Minakhan block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Minakhan III 7.60- 
7.79 

799- 
1395 

95- 
123 

89- 
188 

0.51- 
0.55 

BDL- 12 185- 350 0.11- 
0.78 

 

21.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  

a) Predominance of Arsenic contamination in shallow aquifer   
b) Long term declining water level trend for deeper aquifers.    

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 200-357 mbgl) should be tapped for 
drinking and domestic water supply. 

b) Construction of tube wells, tapping aquifers between 200-350 mbgl with proper 
cement sealing against thick clay bed above 200 mbgl, can cater arsenic free ground 
water. 
Proposed Design of Arsenic Free Wells by CGWB: A specially designed tube-well 
using cement seal technique is suggested to provide arsenic free water in the block. 
Cement sealing is applied to a suitably thick intervening clay layer separating the 
arsenic contaminated aquifer from arsenic free aquifer. Cement seal prevents 
seeping of contaminated water through the annular space which is filled with gravel 
material.  

 
      Proposed design of tube well to provide arsenic free groundwater  

c) Arsenic removal plant should be installed. 
d) Regular Field monitoring is necessary for determination of arsenic concentration in 

ground water. 



e) Surface water can be used after proper treatment. 
f) Rainwater harvesting is highly recommended to meet the drinking and domestic 

water demand. Proper purification is needed after rainwater harvesting for domestic 
usage and consumption. 

Ground Water Management Plan for irrigation purposes: 

The data of 5th MI census for Culturable Command Area in the block is given in Table 1.7. 

Table 21.7: Nos. of sources & corresponding CCA in Minakhan block 
Block Name Shallow Tubewell CCA (ha) Total CCA (ha) 

No. CCA (ha) Ground Water Surface Water 
Minakhan 645 1257.16 1257.16 0 1257.16 

 
 This block comes under Sunderban area so the management plan is different. Numerous 

creeks and rivulets traverse it. 
 To ensure food security in the present changing climatic condition, expansion of 

irrigation network and harnessing of new water sources are essential. 
 To improve irrigation efficiency, modern technologies like Sprinkler, Drip irrigation are 

to be applied; blending of fresh and arsenic contaminated ground water in appropriate 
ration may be done for irrigation purpose. 

 Crops with low water requirement should be preferred. 
 Crops consuming low arsenic from ground water should be preferred.  
 As the shallow aquifer is arsenic affected, ground water flows into the river or other 

surface water bodies during summer by base flow. Therefore, these surface water 
bodies should be analyzed before use.   

 Regular monitoring of arsenic concentration in crop is also needed. 
 Conjunctive use of groundwater and surface water for irrigation. 
 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

In this block, no area is identified for artificial recharge and hence no structures have been 
recommended. 

Special measures recommended in Sunderban area of Minakhan block for management of 
surface water & ground water 

Problems in Sunderban area of Minakhan 

 Fresh water aquifer has been observed in deeper level in this block, whereas 
saline/brackish water found in shallow aquifers. 

 Freshwater is a scarce resource in the Sundarban. Numerous creeks and rivulets traverse 
in the block. The block receives a huge amount of precipitation during the monsoon 
months. 



 The salt water intrusion into groundwater often takes place due to influent discharge of 
the river. This situation may further worsen with current climate change and rising sea 
level conditions. 

 In this area, extreme cyclonic activities take place regularly. 

Intervention for surface water &Ground Water management- 

 Conjunctive use of surface water and ground waters may be helpful for sustainable 
water resource management in Sundarbans. 

 Sluice gate should be constructed between the junction of river, Canal and estuaries, 
which can regulate the water from the back flow during high tide. 

 Large scale rainwater harvesting, rejuvenation and re -connection of disconnected river 
channels, artificial recharge within shallow aquifers to bring down its salinity, de-
salination of shallow groundwater may be some of the major policy options to meet the 
water demand in the Sundarbans eco region. 

 Switching over to treated surface water rather than expensive exploitation from deep 
ground water aquifers may be a sustainable alternative for drinking water supply in the 
Sundarbans.  

 Regular studies are needed for better management options for balanced Surface and 
groundwater management. 



22. SANDESHKHALI I BLOCK 

22.1 Salient Information:                                                

Block Name                     : Sandeshkhali I 

Area (in sq. Km)              : 183  (Geographical area) 

District                              : North 24 Paraganas 

 
Fig 22.1: Location map of Sandeshkhali I Block 

 
Rainfall: Details of Annual Rainfall since last five year (in mm) is given below: 
                        

Table 22.1: Rainfall details in Sandeshkhali I Block 
Block District Normal District Actual (Annual) 

2013 2014 2015 2016 2017 

      Sandeshkhali I 1623.6 1916.75 1316.16 1448.16 1448.66 1427.65 

 
Agriculture & Irrigation (area in Ha): 
 

Table 22.2: Salient Land-use features in Sandeshkhali I Block 
Name 

of the Block 
Geographic 

Area 
Cultivable 

Area 
Land under 
misc tree 

crops 

Culturable 
wastes 

Fallow land 
Other than 

current fallow 

Current 
fallow 

Net area 
sown 

Sandeshkhali 
I 

18300 7892 16 35 - 3681 4160 

 



22.2 Disposition of Aquifers: 

The principal aquifer system in the block is alluvium and the major aquifer system is younger 
alluvium (clay,silt,sand). There are three aquifer systems or groups. 

 Aquifer-I system (shallow) is encountered between 30 mbgl to 45 mbgl. This aquifer system is 
arsenic contaminated. 

 Aquifer II system is encountered between 85 mbgl to 95 mbgl. This aquifer system is arsenic 
contaminated. 

  Aquifer III system is encountered between 200 mbgl to 357 mbgl. Two zones have been 
identified within aquifer system: aquifer III between 200 to 250 mbgl and aquifer IIIA 
between 300 to 357 mbgl. This aquifer bears fresh groundwater. 

                                        
Table 22.3: Details of aquifer disposition in Sandeshkhali I Block 

Block 
 
 

Depth range of Aquifer in mbgl 

 
Aquifer I Aquifer II Aquifer III 

Sandeshkhali I 30-45 85-95 200-250, 300-357 

 
 

 
Fig 22.2: 3D aquifer disposition in Sandeshkhali I block 



 
Fig 22.3: NE-SW section in Sandeshkhali I block 

Table 22.4: Aquifer wise (maximum) thickness in Sandeshkhali I Block 
Block Geographical 

Area (sq km) 
Thickness of the 

Granular Zones in 
1st aquifer system 

(m) 

Thickness of the 
Granular Zones in 2nd 

aquifer systems (m) 

Thickness of the 
Granular Zones in 

3rd aquifer 
systems(m) 

Sandeshkhali I 183 15 10 Aquifer III- 50 
Aquifer IIIA- 57 

 

As aquifer I & aquifer II is arsenic in nature, much of exploration is not carried out in these 
aquifers and hence the parameter has not been assessed. Parameters for Aquifer III has been 
presented below in tabular form. 

Table 22.5: Aquifer-wise depth range and parameters in Sandeshkhali I Block 
Name of Block Aquifer III 

Depth Range (mbgl) Discharge 
(lpm) 

Drawdown 
(m) 

T  
(m2/day) 

S 

Sandeshkhali I 200-357 1350. 11 - 1125.77 -- 

 

22.3 Ground Water Resource and Extraction: 

The entire block is under confined condition. Therefore, following GEC, 2015 methodology for 
assessment of resource in confined parts the storage concept is applied. Since, both premonsoon 
and post monsoon piezometric surfaces are below msl, therefore the resource for dynamic parts 
of the confined aquifers is not assessed.  

 22.4 Ground water quality: 

Chemical Quality of Ground Water: Based on Key well data within the block, the range of each 
chemical parameter is given below.  



Table 22.6: Aquifer wise concentration of chemical parameters in Sandeshkhali I Block 
Block Aquifer 

Type 
pH EC 

(µs/cm) 
Na 

(mg/l) 
Cl 

(mg/l) 
F 

(mg/l) 
NO3 

(mg/l) 
Total 

Hardness 
(mg/l) 

Fe 
(mg/l) 

Sandeshkhali 
I 

III 7.58-
7.64 

1106- 
1164 

122- 
143 

131-
145 

0.30- 
0.42 

10-14 120-170 0.15- 
3.93 

 

22.5 Ground Water Resource Enhancement & Management Plan: 

Issues:  a) Predominance of Arsenic contamination in shallow aquifer   
              b) Long term declining water level trend. 
              c) Sporadic occurrence of iron. 
 

 
Fig 22.4: Map showing distribution of electrical conductivity in Sandeshkhali I block 

 

Ground Water Management Plan for drinking purposes: 

a) Deeper aquifer (Aquifer III ranging ranging from 200-357 mbgl) should be tapped for 
drinking and domestic water supply. 

b) Construction of tube wells, tapping aquifers between 200-350 mbgl with proper cement 
sealing against thick clay bed above 200 mbgl, can cater arsenic free ground water. 
Proposed Design of Arsenic Free Wells by CGWB: A specially designed tube-well using 
cement seal technique is suggested to provide arsenic free water in the block. Cement 
sealing is applied to a suitably thick intervening clay layer separating the arsenic 



contaminated aquifer from arsenic free aquifer. Cement seal prevents seeping of 
contaminated water through the annular space which is filled with gravel material.  

 

 
              Proposed design of tube well to provide arsenic free groundwater 

c) Arsenic removal plant should be installed. 
d) Regular Field monitoring is necessary for determination of arsenic concentration in 

ground water. 
e)  Iron is not prevalent in the area however it is reported from few tube wells. In such case 

filtration is required. Further sampling is also necessary to determine if the iron is 
geogenic and present in the aquifer itself or a resultant of rusting of pipes in the tube 
wells 

f) Surface water can be used after proper treatment. 
g) Rainwater harvesting is highly recommended to meet the drinking and domestic water 

demand. Proper purification is needed after rainwater harvesting for domestic usage and 
consumption. 

Ground Water Management Plan for irrigation purposes: 

       The data of 5th MI census for Culturable Command Area in the block is given in Table 2.7. 

Table 22.7: Nos. of sources & corresponding CCA in Sandeshkhali I Block 
Block Name Dugwell Shallow Tubewell Medium 

Tubewell 
CCA (ha) Total 

CCA 
(ha) No. CCA 

(ha) 
No. CCA 

(ha) 
No. CCA 

(ha) 
Ground 
Water 

Surface 
Water 

Sandeshkhali I 44 382.46 266 891.21 1 2 977.11 0 977.11 
 



a) Irrigation by tapping the deep aquifer (aquifer III) is not recommended as it is the only 
freshwater aquifer in the area and it must be used for drinking and domestic purpose.  

b) Irrigation by surface water may be increased. In addition to surface lift from canal & 
surface flows, rain water harvesting may also be considered. 

c) Dilution of saline water from the with fresh water can be utilized for irrigation 

This block comes under Sunderban area so the management plan is different. Numerous 
creeks and rivulets traverse it. 
 
 To ensure food security in the present changing climatic condition, expansion of 

irrigation network and harnessing of new water sources are essential. 
 To improve irrigation efficiency, modern technologies like Sprinkler, Drip irrigation are 

to be applied; blending of fresh and arsenic contaminated ground water in appropriate 
ration may be done for irrigation purpose. 

 Crops with low water requirement should be preferred. 
 Crops consuming low arsenic from ground water should be preferred.  
 Artificial recharge is must in arsenic affected zone for dilution of arsenic concentration. 
 As the shallow aquifer is arsenic affected, ground water flows into the river or other 

surface water bodies during summer by base flow. Therefore, these surface water 
bodies should be analyzed before use.   

 Regular monitoring of arsenic concentration in crop is also needed. 
 Conjunctive use of groundwater and surface water for irrigation. 

 

Management Intervention through Harvesting of Surface Runoff and Artificial Recharge 

It has been estimated that the utilizable surface runoff produced in the block is 41.214 MCM. This 
surface runoff is proposed to be utilized to recharge the depleted aquifer (aquifer III) in the block. 
As per the available storage space, 12.364 MCM water is required to fill the deeper aquifers in 
block. Therefore, 41 injection wells with roof top rain water harvesting structures are 
recommended in the block. 

The remaining surface runoff, 28.85 MCM is recommended to be utilized in storage tanks for 
generation of irrigation potential and thus, 123 storage tanks have been proposed. The roof top 
rain water harvesting structures with suitably design injection wells may be proposed to 
construct in the census towns areas in primary phases and subsequently may be extended to the 
rural areas. 

Table 22.8: Area suitable for recharge in Sandeshkhali I Block 
District Block name Area (in ha) Area suitable for recharge (ha) 

North 24 Paraganas Sandeshkhali I 18300 11495.70 



 
Fig 22.6: Area under artificial recharge in Sandeshkhali I block 

 
Table 22.9: Table for allocation of utilizable resource, structures feasible and cost of feasible structures 

in Sandeshkhali I block 

 

Special measures recommended in Sunderban area of Sandeshkhali I block for management of 
surface water & ground water 

Problems in Sunderban area of Sandeshkhali I  

 Fresh water aquifer has been observed in deeper level in this block, whereas saline/brackish 
water found in shallow aquifers. 

 Freshwater is a scarce resource in the Sundarban. Numerous creeks and rivulets traverse in 
the block. The block receives a huge amount of precipitation during the monsoon months. 
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 The salt water intrusion into groundwater often takes place due to influent discharge of the 
river. This situation may further worsen with current climate change and rising sea level 
conditions. 

 In this area, extreme cyclonic activities take place regularly. 

Intervention for surface water & Ground Water management- 

 Conjunctive use of surface water and ground waters may be helpful for sustainable water 
resource management in Sundarbans. 

 Sluice gate should be constructed between the junction of river, Canal and estuaries, which 
can regulate the water from the back flow during high tide. 

 Large scale rainwater harvesting, rejuvenation and re -connection of disconnected river 
channels, artificial recharge within shallow aquifers to bring down its salinity, de-salination of 
shallow groundwater may be some of the major policy options to meet the water demand in 
the Sundarbans eco region. 

 Switching over to treated surface water rather than expensive exploitation from deep ground 
water aquifers may be a sustainable alternative for drinking water supply in the Sundarbans.  

 Regular studies are needed for better management options for balanced Surface and 
groundwater management. 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

PART-III 

DATA GAP ANALYSIS FOR SOUTH 24 AND NORTH 24 PARAGANAS DISTRICT 
WEST BENGAL



DATA GAP ANALYSIS FOR AQUIFER MAPPING PROGRAMME IN SOUTH 24 AND NORTH 24 
PARAGANAS DISTRICT 

 (AAP 2018-2019)  

The study area is located in the southern part of the State and mainly located in the lower 
deltaic region of Bengal Basin. It is bounded by the latitudes 22˚38’27” and 21˚29’56” & 
longitudes 87˚56’52” & 89˚12’18” covering Survey of India Toposheet nos. 79B/2, 79B/3, 
79B/4, 79B/6, 79B/7, 79B/8, 79B/10, 79B/11, 79B/12, 79B/14, 79B/15, 79B/16, 79C/1, 
79C/2, 79C/3, 79C/5, 79C/6, 79C/9, 79C/10, 79C/13 and 79C/14, in full or partial.   
  
Based on exploration data of CGWB, three aquifers have been found in the study area. 
These aquifers are regionally extensive but their thickness varies from one place to another. 

The first shallow aquifer occurs down to a depth of 50 mbgl. The second aquifer system 
starts from below 50 mbgl and continues down to the depth of 150 mbgl and the third 
aquifer system occurs below the depth of 150 mbgl and may extend down to the explored 
depth of >400 mbgl. Each aquifer system consists of one or several interconnected aquifers.  

The second aquifer system occurs within the depth range of 50-150 mbgl is separated from 
the upper shallow aquifer system by a thick clay layer mainly 10 to 30 m thick. This aquifer 
system consists mainly of one to two aquifers (Aq-II & Aq-IIA) in which thickness of 
individual aquifers are separated by thin clay layers.  

The third aquifer system occurs within depth of 150 to 400 mbgl and is separated from the 
overlying aquifer system by a thick clay layer mainly 10-30m thick. This aquifer system 
consists several aquifers (Aq-III, Aq-IIIA, Aq-IIIB, Aq-IIIC) in which individual layers, 5 -30m 
thick varies from place to place. The aquifer material is medium to coarse grained sand at 
places, enriched with gravel and is of Pleistocene to Tertiary age.   

The data available with Central Ground Water Board, Eastern Region, Kolkata, pertaining to 
exploratory wells drilled, geophysical investigation, depth to water level data monitored 
from Ground Water Monitoring Stations and Ground Water Quality of the monitored 
stations, were compiled and analysed for its adequacy in connection with Aquifer Mapping 
Studies.  
 
 

Data Availability: 

The available Exploration data and NHS wells for monitoring water level of CGWB in 
respective blocks, and toposheet within the study area has been compiled, plotted and 
tabulated. This gives a basic idea about data insufficiency within the area. 

 



a) Data gap analysis for Exploratory Wells: 

Each toposheet is considered as spatial scale of 5’ x 5’ grids, in which wells of 300 m depth 
to be constructed in four corner quadrants and with well field in central quadrant. 
Observation wells may be considered at well field or as per the requirement. The purpose is 
to determine the aquifer geometry and the aquifer parameters. As per the laid down norms, 
for two aquifer system 8 wells including EW and OW are required in each toposheet area. As 
per the norms laid down by CGWB and the extent of insufficient data existing in each block, 
43 additional wells (includes EW and OW) wells of 300 meters depth have been 
recommended. This would rationally reduce the gap in exploration data. The map of the 
proposed wells and the list with location details is furnished in Fig.1 and Table 1. 

 
Fig 1: Map of proposed exploratory wells in the study area. 

 
 



Table 2: Location details of recommended wells. 

 

 
 

1 South 24 Paraganas Thakurpukur 
Mahestola Fakirpara Basti 22.542532 88.268159 79 B/6 3A 300

2 North 24 Paraganas Minakhan Bamanpukuria 22.514765 88.7058 79 B/10 3C 300
3 North 24 Paraganas Minakhan Mauli 22.506715 88.761155 79 B/14 3A 300
4 South 24 Paraganas Budge Budge - I Nischintapur 22.455171 88.171666 79 B/3 1C 300

5 South 24 Paraganas Thakurpukur 
Mahestola Chata Kalikapur 22.473844 88.263541 79 B/7 1A 300

6 North & South
 24 Paraganas

Minakhan (pt) +
Canning - II (pt) Deuli Bazar 22.459289 88.698521 79 B/11 1C 300

7 North 24 Paraganas Sandeshkhali - I Sankardaha Abad 22.432048 88.766012 79 B/15 1A 300
8 North 24 Paraganas Sandeshkhali - I Ghoshpur 22.436511 88.872902 79 B/15 1B 300
9 South 24 Paraganas  Falta Mahadebpur 22.346084 88.116554 79 B/3 2B 300
10 South 24 Paraganas  Falta Mamudpur 22.333246 88.161219 79 B/3 2B 300
11 South 24 Paraganas Canning - II Belgachhi 22.347933 88.593349 79 B/11 2B 300
12 South 24 Paraganas Canning - II Jibantala 22.415208 88.658578 79 B/11 2B 300
13 South 24 Paraganas  Falta Hasimnagar 22.311496 88.244157 79 B/3 3C 300
14 South 24 Paraganas Magrahat - I Rangilabad 22.269591 88.312812 79 B/7 3A 300
15 South 24 Paraganas  Canning - I Mautala 22.282352 88.546266 79 B/11 3A 300
16 South 24 Paraganas Basanti Phul Malancha 22.287416 88.737021 79 B/11 3C 300
17 South 24 Paraganas Basanti Chunakhali 22.305696 88.790887 79 B/15 3A 300

18 South 24 Paraganas Diamond 
Harbour - I Chanda 22.207686 88.228955 79 B/4 1C 300

19 South 24 Paraganas Magrahat - I Deula 22.199739 88.302884 79 B/8 1A 300
20 South 24 Paraganas  Jaynagar - II Gobindapur 22.195467 88.568923 79 B/12 1A 300
21 South 24 Paraganas Basanti Khirishkhali 22.231188 88.72864 79 B/12 1C 300
22 South 24 Paraganas  Mandirbazar Moheshpur 22.149653 88.387136 79 B/8 2B 300
23 South 24 Paraganas  Mandirbazar Madhabpur 22.116142 88.344343 79 B/8 2B 300
24 South 24 Paraganas Kultali - II Kundakhali 22.088786 88.594903 79 B/12 2A 300

25 South 24 Paraganas Kultali - II + 
Basanti (pt) Parbattipur 22.098785 88.656268 79 B/12 2B 300

26 South 24 Paraganas Kultali - II + 
Basanti (pt) Gangadharpur 22.155706 88.594896 79 B/12 2B 300

27 South 24 Paraganas Kulpi Inayatpur 22.042892 88.272645 79 B/8 3A 300
28 South 24 Paraganas Mathurapur - II Nalua 22.082687 88.473662 79 B/8 3C 300

29 South 24 Paraganas  Jaynagar - II + 
Kultali -II (pt) Bhubankhali 22.019816 88.522613 79 B/12 3A 300

30 South 24 Paraganas Basanti + Gosaba Laskarpur 22.065158 88.67297 79 B/12 3C 300
31 South 24 Paraganas Kakdwip Sitarampur 21.939526 88.195877 79 C/1 1C 300
32 South 24 Paraganas Kakdwip Uttar Durgapur 21.922613 88.306298 79 C/5 1A 300
33 South 24 Paraganas Mathurapur - II Kankandighi 21.98241 88.466731 79 C/5 1C 300
34 South 24 Paraganas  Sagar Kachubaria 21.844539 88.145922 79 C/1 2B 300
35 South 24 Paraganas  Sagar Kastala 21.855583 88.123115 79 C/1 2B 300

36 South 24 Paraganas Kakdwip +
Patharpratima Kasiabad 21.884727 88.356591 79 C/5 2B 300

37 South 24 Paraganas Kakdwip + 
Patharpratima Baduria 21.878641 88.374119 79 C/5 2B 300

38 South 24 Paraganas  Sagar Krishnanagar 21.779392 88.082748 79 C/1 3A 300

39 South 24 Paraganas Patharpratima
Dakshin

Lakshminarayanpu
r

21.766021 88.333932 79 C/5 3A 300

40 South 24 Paraganas  Sagar Mahishamari 21.683324 88.079374 79 C/2 1A 300
41 South 24 Paraganas Namkhana Shibnagar Abad 21.710907 88.241462 79 C/2 1C 300
42 South 24 Paraganas  Sagar Purrusottampur 21.663978 88.098584 79 C/2 2B 300
43 South 24 Paraganas  Sagar Dhablat 21.638213 88.117757 79 C/2 2B 300

TOPOSHE
ET
NO.

QUADRANT
NO.

DEPTH OF
PROPOSED 

WELL(m)
SL. NO DISTRICT BLOCK LOCATION 

NAME LATITUDE LONGITUDE



        b) Data Gap analysis for Ground Water Monitoring: 

Primarily, after plotting the existing NHS wells it is observed that almost all the blocks have 
inadequate monitoring wells for Aquifer-I, Aquifer-II and Aquifer-III. A total of 3 wells tapping 
Aquifer-I and 81 wells tapping Aquifer II and 34 wells tapping Aquifer-III may be established 
which can fill the prior data adequacy.  

       c) Data gap analysis for Groundwater quality: 

The norms for data required for groundwater quality is similar to that of Ground Water 
Monitoring. For the present study water samples were collected and analysed for every NHS as 
well as key-wells. The tentative location details for water monitoring stations and water quality 
sampling are tabulated aquifer-wise in table 2,3 and 4. 

 
Table 2: Tentative Location of sites recommended for Water Level Monitoring stations and Water 

Quality Sampling for Aquifer I 

Sl 
No District Block Location 

Name Latitude Longitude Toposheet 
No. 

Quadrant 
No. 

1 South 24 
Paraganas 

Falta + 
Diamond Harbour II Basulhat 22.3038 88.1070 

79 B/3 3B 

2 South 24 
Paraganas 

Falta + 
Diamond Harbour II 

Uttar 
Simulberia 22.2754 88.1037 

79 B/3 3B 

3 South 24 
Paraganas Diamond Harbour II Sukdebpur 22.2162 88.0770 79 B/4 1A 

 
Table 3: Tentative Location of sites recommended for Water Level Monitoring stations and Water 

Quality Sampling for Aquifer II 
Sl 

No District Block Location Name Latitud
e 

Longitu
de 

Toposhe
et No. 

Quadra
nt No. 

1 South 24 
Paraganas 

Thakurpukur 
Mahestola Thandarpara 22.5231 88.2700 79 B/6 3A 

2 North 24 
Paraganas Minakhan Kulti 22.5137 88.7076 79 B/10 3C 

3 South 24 
Paraganas Budge Budge - I Kalipur 22.4739 88.1737 79 B/3 1C 

4 South 24 
Paraganas 

Thakurpukur 
Mahestola Beledanga 22.4863 88.2803 79 B/7 1A 

5 South 24 
Paraganas Canning - II Netra 22.4298 88.6366 79 B/11 1B 

6 North + South 
24 Paraganas 

Canning - II + 
Minakhan (pt) Byedyerati 22.4616 88.7041 79 B/11 1C 

7 North + South 
24 Paraganas 

Canning - II + 
Minakhan (pt) Gutri 22.4490 88.6980 79 B/11 1C 

8 North 24 
Paraganas Sandeshkhali - I Boyermari 22.4391 88.7631 79 B/15 1A 



9 North 24 
Paraganas Sandeshkhali - I Ghatihara 22.4575 88.8799 79 B/15 1B 

10 North 24 
Paraganas Sandeshkhali - I Raypur 22.4351 88.8779 79 B/15 1B 

11 South 24 
Paraganas  Falta Chandua 22.3616 88.1212 79 B/3 2B 

12 South 24 
Paraganas  Falta Kuchigadi 22.3543 88.1520 79 B/3 2B 

13 South 24 
Paraganas  Canning - II Gaur Daha 22.3760 88.5258 79 B/11 2A 

14 South 24 
Paraganas  Canning - II Singheswar 22.3897 88.5946 79 B/11 2B 

15 South 24 
Paraganas  Canning - II Jal Ghata 22.3921 88.6396 79 B/11 2B 

16 South 24 
Paraganas  Canning - II Kalikatala 22.3870 88.7294 79 B/11 2C 

17 North + South 
24 Paraganas 

Canning - II + Basanti 
+ Sandeshkhali - I (pt) Rajbari 22.4092 88.7995 79 B/15 2A 

18 North + South 
24 Paraganas 

Canning - II + Basanti 
+ Sandeshkhali - I (pt) Fakirtakia 22.3807 88.7834 79 B/15 2A 

19 North 24 
Paraganas Sandeshkhali Nityabaria 22.4038 88.8913 79 B/15 2B 

20 North 24 
Paraganas Sandeshkhali Uttar Simulberia 22.2754 88.1037 79 B/15 2B 

21 North 24 
Paraganas Sandeshkhali Jagannathpur 22.3012 88.1410 79 B/15 2B 

22 South 24 
Paraganas 

 Falta + Diamond 
Harbour - II  Patkalghata 22.2806 88.2265 79 B/3 3C 

23 South 24 
Paraganas  Falta + Magrahat - I Serpur 22.3159 88.3139 79 B/7 3A 

24 South 24 
Paraganas  Canning - I Banibadabele Khali 22.2709 88.6546 79 B/11 3B 

25 South 24 
Paraganas Basanti Char Bidyarabad 22.3216 88.7794 79 B/15 3A 

26 South 24 
Paraganas Basanti Baria 22.2881 88.7864 79 B/15 3A 

27 South 24 
Paraganas Diamond Harbour - II Asapur 22.2257 88.1234 79 B/4 1B 

28 South 24 
Paraganas Mandirbazar Dakshin Amratola 

More 22.1752 88.3663 79 B/8 1B 

29 South 24 
Paraganas Mandirbazar Banamalipur 22.1638 88.4064 79 B/8 1B 

30 South 24 
Paraganas 

 Jaynagar - II + 
Canning - I + Basanti 

(pt) Harbhangi 22.2225 88.6373 
79 B/12 1B 

31 South 24 
Paraganas 

 Jaynagar - II + 
Canning - I + Basanti 

(pt) Hero Bhanga 22.2168 88.6221 
79 B/12 1B 

32 South 24 
Paraganas Basanti Ramchandrakhali 22.2276 88.7243 79 B/12 1C 

33 South 24 
Paraganas Basanti Balartop 22.1721 88.7247 79 B/12 1C 



34 South 24 
Paraganas Gosaba Battali 22.2235 88.7913 79 B/16 1A 

35 South 24 
Paraganas Gosaba Manmathanagar 22.1910 88.8125 79 B/16 1A 

36 South 24 
Paraganas Gosaba Kachukhali 22.2153 88.8438 79 B/16 1B 

37 South 24 
Paraganas Gosaba Kalidaspur 22.2006 88.8911 79 B/16 1B 

38 South 24 
Paraganas Gosaba Jogesganj 22.2300 88.9510 79 B/16 1C 

39 South 24 
Paraganas Gosaba Hemnagar 22.1961 88.9742 79 B/16 1C 

40 South 24 
Paraganas Kulpi  Uttar 

Ramkrishnapur 22.1464 88.2268 79 B/4 2C 

41 South 24 
Paraganas 

Kulpi + Mandirbazar 
(pt) Uttar Shyampur K 22.1365 88.2854 79 B/8 2A 

42 South 24 
Paraganas Mathurapur - I Nalua 22.0861 88.4740 79 B/8 2C 

43 South 24 
Paraganas Kultali - II + Basanti Dongajora 22.1360 88.6230 79 B/12 2B 

44 South 24 
Paraganas Kultali - II + Basanti Goran Bose 22.1206 88.6515 79 B/12 2B 

45 South 24 
Paraganas Basanti Joygopalpur 22.1468 88.6950 79 B/12 2C 

46 South 24 
Paraganas Basanti Birinchi Bari 22.1016 88.6768 79 B/12 2C 

47 South 24 
Paraganas Kulpi  Nutan Tyangrachar 22.0109 88.2081 79 B/4 3C 

48 South 24 
Paraganas Kulpi  Arunbaria 22.0142 88.2375 79 B/4 3C 

49 South 24 
Paraganas 

Jaynagar - II + Kultali 
- II (pt)  Manirtala 22.0724 88.5157 79 B/12 3A 

50 South 24 
Paraganas 

Kultali - II + Basanti 
(pt)  Parbattipur 22.0783 88.6644 79 B/12 3B 

51 South 24 
Paraganas 

Kultali - II + Basanti 
(pt)  Kaikhali 22.0396 88.6130 79 B/12 3B 

52 South 24 
Paraganas Basanti Lot No 126 22.0263 88.6879 79 B/12 3C 

53 South 24 
Paraganas Kakdwip Manik Nagar 21.9744 88.2121 79 C/1 1C 

54 South 24 
Paraganas Kakdwip Srinagar 21.9399 88.2226 79 C/1 1C 

55 South 24 
Paraganas 

 Patharpratima + 
Mathurapur - II Dakshin Durgapur 21.9532 88.3665 79 C/5 1B 

56 South 24 
Paraganas Mathurapur - II Kankandighi 21.9803 88.4713 79 C/5 1C 

57 South 24 
Paraganas Mathurapur - II Naranpur 21.9512 88.4300 79 C/5 1C 

58 South 24 
Paraganas Kultali - II Debipur Gurguria 21.9631 88.5140 79 C/9 1A 

59 South 24 Kakdwip Kakdwip 21.8825 88.1945 79 C/1 2C 
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Paraganas 

60 South 24 
Paraganas Kakdwip Mrinalnagar 21.8871 88.2928 79 C/5 2A 

61 South 24 
Paraganas Kakdwip Manmathapur 21.8688 88.2751 79 C/5 2A 

62 South 24 
Paraganas Mathurapur - II Purba Dwarakapur 21.8859 88.4364 79 C/5 2C 

63 South 24 
Paraganas Mathurapur - II Heramba Gopalpur 21.8631 88.4490 79 C/5 2C 

64 South 24 
Paraganas Kultali - II Binodpur 21.9082 88.5333 79 C/9 2A 

65 South 24 
Paraganas  Sagar Naraharipur 21.7602 88.0837 79 C/1 3A 

66 South 24 
Paraganas  Sagar Khas 

Ramkarerchhar 21.7782 88.1202 79 C/1 3B 

67 South 24 
Paraganas  Sagar Sikarpur 21.8078 88.1550 79 C/1 3B 

68 South 24 
Paraganas Patharpratima Harikrishnapur 21.7968 88.2724 79 C/5 3A 

69 South 24 
Paraganas Patharpratima Radhakrishna 

Nagar 21.8365 88.3227 79 C/5 3A 

70 South 24 
Paraganas Patharpratima Dakshin 

Mehendrapur 21.8187 88.3760 79 C/5 3B 

71 South 24 
Paraganas Patharpratima Battola 21.7766 88.3465 79 C/5 3B 

72 South 24 
Paraganas Patharpratima Kmdevpur 21.8245 88.4425 79 C/5 3C 

73 South 24 
Paraganas  Sagar Harinbari 21.732 

88.0762
6 79 C/2 1A 

74 South 24 
Paraganas  Sagar Chandipur 21.6960 88.0553 79 C/2 1A 

75 South 24 
Paraganas Namkhana Radhanagar 21.6900 88.2291 79 C/2 1C 

76 South 24 
Paraganas Patharpratima Bhagabatpur 21.7327 88.3177 79 C/6 1A 

77 South 24 
Paraganas  Sagar Beguakhali 21.6663 88.0615 79 C/2 2A 

78 South 24 
Paraganas Namkhana Patibania 21.6184 88.2295 79 C/2 2C 

79 South 24 
Paraganas Namkhana Maharajaganj 21.6310 88.2773 79 C/6 2A 

80 South 24 
Paraganas Namkhana Bakkhali 21.5707 88.2463 79 C/2 3C 

81 South 24 
Paraganas Namkhana Jammu Island 21.5500 88.1948 79 C/2 3C 

 

 
 
 



Table 4: Tentative Location of sites recommended for Water Level Monitoring stations and Water 
Quality Sampling for Aquifer III 

Sl 
 No District Block Location Name Latitud

e 
Longitu
de 

Toposhe
et No. 

Quadra
nt No. 

1 South 24 
Paraganas Thakurpukur Mahestola Parnashree Pally 22.5089 88.2990 79 B/2 3A 

2 South 24 
Paraganas Budge Budge - I Sarangbad 22.4904 88.2076 79 B/3 1C 

3 South 24 
Paraganas Thakurpukur Mahestola Bagpota 22.4596 88.2862 79 B/7 1A 

4 North 24 
Paraganas Sandeshkhali - I Kharihat Abad 22.4685 88.7842 79 B/15 1A 

5 South 24 
Paraganas 

 Falta + Diamond Harbour 
- II  Jhinga 22.2663 88.2095 79 B/3 3C 

6 South 24 
Paraganas  Falta + Magrahat - I Chkdaha 22.2633 88.3142 79 B/7 3A 

7 South 24 
Paraganas  Canning - I Kharam Para 22.2727 88.5312 79 B/11 3A 

8 South 24 
Paraganas Basanti Dockghat Hospital 

More 22.2882 88.7228 79 B/11 3C 

9 South 24 
Paraganas Basanti Purba Bayar Siong 22.2635 88.7726 79 B/15 3A 

10 South 24 
Paraganas 

Diamond Harbour - I + 
Magrahat - I + 
Mandirbazar Bahir Gacchi 22.2411 88.2862 

79 B/8 1A 

11 South 24 
Paraganas  Jaynagar - II Charaghata 22.2261 88.5140 79 B/12 1A 

12 South 24 
Paraganas Basanti Sonakhali 22.2141 88.7052 79 B/12 1C 

13 South 24 
Paraganas Gosaba Mazidbari 22.1753 88.7669 79 B/16 1A 

14 South 24 
Paraganas Gosaba Kumirmari 22.1972 88.9473 79 B/16 1C 

15 South 24 
Paraganas Jaynagar - II + Kultali - II Kalikapur 22.1327 88.5364 79 B/12 2A 

16 South 24 
Paraganas Kulpi  Chak Ramnath 22.0815 88.2485 79 B/4 3C 

17 South 24 
Paraganas 

Kulpi + Mathurapur - I 
(pt) Dakshin Jagdishpur 22.0337 88.3029 79 B/8 3A 

18 South 24 
Paraganas Mathurapur - II Khari 22.0751 88.4331 79 B/8 3C 

19 South 24 
Paraganas 

Jaynagar - II + Kultali - II 
(pt)  Bhubankhali 22.0343 88.5264 79 B/12 3A 

20 South 24 
Paraganas Basanti Laskarpur 22.0608 88.6804 79 B/12 3C 

21 South 24 
Paraganas Kakdwip Srinagar 21.9583 88.2326 79 C/1 1C 

22 South 24 
Paraganas 

Kakdwip + Patharpratima  
+ Mathurapur - I  Uttar Durgapur 21.9422 88.2886 79 C/5 1A 

23 South 24 
Paraganas Mathurapur - II Baradanagar 21.9650 88.4840 79 C/5 1C 
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24 South 24 
Paraganas Kultali - II Bhubaneshwari 21.9380 88.5340 79 C/9 1A 

25 South 24 
Paraganas Kakdwip Harendranagar 21.8696 88.3320 79 C/5 2A 

26 South 24 
Paraganas Kultali - II Kishorimohanpur 21.8673 88.5208 79 C/9 2A 

27 South 24 
Paraganas Patharpratima Paschim 

Dwarakapur 21.7754 88.3170 79 C/5 3A 

28 South 24 
Paraganas Patharpratima Purba Sripatinagar 21.8183 88.4748 79 C/5 3C 

29 South 24 
Paraganas  Sagar Natendrapur 21.6930 88.0801 79 C/2 1A 

30 South 24 
Paraganas Namkhana Debnagar 21.7260 88.2214 79 C/2 1C 

31 South 24 
Paraganas Patharpratima Uttar Chandanpiri 21.6903 88.2875 79 C/6 1A 

32 South 24 
Paraganas  Sagar Sagar 21.6461 88.0637 79 C/2 2A 

33 South 24 
Paraganas Namkhana Bijaybati 21.5922 88.2748 79 C/6 2A 

34 South 24 
Paraganas Namkhana Jammu Island 21.5106 88.2213 79 C/2 3C 

 

 

d) Data gap analysis for geophysical prospecting:  

2 or 3 Profiling/VES/TEM having 300meter interpretation depth or as per the feasible spread in 
the field should be carried out in each of the nine quadrants. A total of 128 VES is 
recommended to carry out in the study area. The tentative location details for VES are 
presented in Table 5 and Fig 2. 

 

 

 

 

  



Table 5: Tentative location details for VES in the study area. 

1 South 24 Paraganas Thakurpukur
Mahestola Karmakar Para 22.507613 88.247586 79 B/2 3C 300

2 South 24 Paraganas Thakurpukur 
Mahestola Rampur 22.515868 88.277273 79 B/6 3A 300

3 South 24 Paraganas Thakurpukur 
Mahestola Talpukur Para 22.534832 88.264078 79 B/6 3A 300

4 North 24 Paraganas Minakhan Mohanpur 22.519152 88.738079 79 B/10 3C 300
5 North 24 Paraganas Minakhan Mallick Gheri 22.542864 88.73228 79 B/10 3C 300
6 North 24 Paraganas Minakhan Minakhan 22.507834 88.730038 79 B/10 3C 300
7 North 24 Paraganas Minakhan Golaghata 22.533769 88.791265 79 B/14 3A 300
8 North 24 Paraganas Minakhan Bhebia 22.555351 88.814969 79 B/14 3A 300
9 North 24 Paraganas Minakhan Bachhra Abad 22.529767 88.761687 79 B/14 3A 300
10 South 24 Paraganas Budge Budge - I Pujali M 22.467985 88.152079 79 B/3 1B 300

11 South 24 Paraganas Budge Budge - I Kalikapur
Uttarpara 22.476608 88.206536 79 B/3 1C 300

12 South 24 Paraganas Budge Budge - I Paikpara 22.459177 88.21032 79 B/3 1C 300

13 South 24 Paraganas Thakurpukur 
Mahestola

Diamond City
West 22.482053 88.300576 79 B/7 1A 300

14 South 24 Paraganas Thakurpukur 
Mahestola Kabar Danga 22.461428 88.333553 79 B/7 1A 300

15 South 24 Paraganas Thakurpukur 
Mahestola Bagpota 22.45702 88.282371 79 B/7 1A 300

16 South 24 Paraganas Thakurpukur 
Mahestola Vivekanada Nagar 22.485376 88.345749 79 B/7 1B 300

17 South 24 Paraganas Canning - II Nathera 22.43276 88.63141 79 B/11 1B 300
18 South 24 Paraganas Canning - II Mallik Kati 22.461765 88.654938 79 B/11 1B 300

19 North + South 
24 Paraganas

Canning - II + 
Minakhan (pt) Kulsini 22.472589 88.721152 79 B/11 1C 300

20 North + South
 24 Paraganas

Canning - II + 
Minakhan (pt) Chung Hata 22.456066 88.698838 79 B/11 1C 300

21 North + South 
24 Paraganas

Canning - II + 
Minakhan (pt) Hatiamari 22.429404 88.689858 79 B/11 1C 300

22 North 24 Paraganas Sandeshkhali - I Kanmari 22.439224 88.801397 79 B/15 1A 300
23 North 24 Paraganas Sandeshkhali - I Khairat Abad 22.461291 88.784025 79 B/15 1A 300
24 North 24 Paraganas Sandeshkhali - I Nalkora 22.416888 88.79761 79 B/15 1A 300
25 North 24 Paraganas Sandeshkhali - I Dashin Akhratala 22.482214 88.847332 79 B/15 1B 300
26 North 24 Paraganas Sandeshkhali - I Nazat 22.454743 88.848902 79 B/15 1B 300
27 North 24 Paraganas Sandeshkhali - I Kalinagar 22.423518 88.877376 79 B/15 1B 300
28 South 24 Paraganas  Falta Guthari 22.3437 88.127482 79 B/3 2B 300
29 South 24 Paraganas  Falta Kuchigadi 22.356037 88.155189 79 B/3 2B 300
30 South 24 Paraganas  Canning - II Kalaria 22.38093 88.511106 79 B/11 2A 300
31 South 24 Paraganas  Canning - II Banshra 22.368784 88.548796 79 B/11 2A 300
32 South 24 Paraganas  Canning - II Moktarpur 22.40994 88.621796 79 B/11 2B 300
33 South 24 Paraganas  Canning - II Kuchitala 22.40342 88.644224 79 B/11 2B 300
34 South 24 Paraganas  Canning - II Hediar Abad 22.334941 88.717574 79 B/11 2C 300
35 South 24 Paraganas  Canning - II Mukhujya Para 22.407817 88.700255 79 B/11 2C 300
36 South 24 Paraganas  Canning - II Jogedranagar 22.37617 88.732335 79 B/11 2C 300

37 North + South 
24 Paraganas

Canning - II + Basanti 
+ Sandeshkhali - I 

(pt)
Agarhati 22.394089 88.787561 79 B/15 2A 300

38 North + South 
24 Paraganas

Canning - II + Basanti 
+ Sandeshkhali - I 

(pt)
Gabbuni 22.359363 88.771299 79 B/15 2A 300

TOPOSHE
ET
NO.

QUADRANT
NO. DEPTHSL.NO DISTRICT BLOCK LOCATION

NAME LATITUDE LONGITUDE



  

81 South 24 Paraganas Mathurapur - I Chak Sarberia 22.0985 88.408685 79 B/8 2B 300

82 South 24 Paraganas Mathurapur - I + 
Jaynagar - II (pt) Krishnachandrapur 22.124969 88.431775 79 B/8 2C 300

83 South 24 Paraganas Mathurapur - I + 
Jaynagar - II (pt) Gordoani 22.144764 88.482783 79 B/8 2C 300

84 South 24 Paraganas Mathurapur - I +
Jaynagar - II (pt) Nalua 22.108204 88.476964 79 B/8 2C 300

85 South 24 Paraganas Jaynagar - II + 
Kultali - II (pt) 

Purba
Raghunathpur 22.136111 88.522645 79 B/12 2A 300

86 South 24 Paraganas Jaynagar - II + 
Kultali - II (pt) Kila Durganagar 22.098538 88.502787 79 B/12 2A 300

87 South 24 Paraganas Jaynagar - II + 
Kultali - II (pt) Jamtala 22.107822 88.568653 79 B/12 2A 300

88 South 24 Paraganas Kultali - II + 
Basanti (pt) Dongajora 22.142473 88.615732 79 B/12 2B 300

89 South 24 Paraganas Kultali - II + 
Basanti (pt) Goran Bose 22.123411 88.657174 79 B/12 2B 300

90 South 24 Paraganas Kulpi Kulpi 22.073862 88.244389 79 B/4 3C 300
91 South 24 Paraganas Kulpi Rangilabad 22.024858 88.236155 79 B/4 3C 300

92 South 24 Paraganas Kulpi + 
Mandirbazar (pt) Bhagabatipur K 22.076935 88.312312 79 B/8 3A 300

93 South 24 Paraganas Kulpi + 
Mandirbazar (pt) Dholahat 22.023632 88.298107 79 B/8 3A 300

94 South 24 Paraganas Mathurapur - I Ghatbakultala 22.027525 88.39818 79 B/8 3B 300
95 South 24 Paraganas Mathurapur - I Bapulir Chak 22.078732 88.380196 79 B/8 3B 300

96 South 24 Paraganas Mathurapur - I Uttar 
Lakshminarayanpur 22.060822 88.370011 79 B/8 3B 300

97 South 24 Paraganas Mathurapur - II Nalua 22.080958 88.465746 79 B/8 3C 300

98 South 24 Paraganas Jaynagar - II + 
Kultali - II (pt) Radhaballavpur 22.052147 88.529633 79 B/12 3A 300

99 South 24 Paraganas Jaynagar - II + 
Kultali - II (pt) Katamari 22.02902 88.609689 79 B/12 3A 300

100 South 24 Paraganas Jaynagar - II + 
Kultali - II (pt) Karibaria 22.078632 88.511821 79 B/12 3A 300

101 South 24 Paraganas Kultali - II + 
Basanti (pt) Kaikhali 22.038937 88.613528 79 B/12 3B 300

102 South 24 Paraganas Kakdwip Nischinta Pur 21.981124 88.209299 79 C/1 1C 300
103 South 24 Paraganas Kakdwip Nebutala 21.938464 88.231969 79 C/1 1C 300
104 South 24 Paraganas Kakdwip Lakshmipur 21.939941 88.190975 79 C/1 1C 300
105 South 24 Paraganas Kulpi Kishorpur 22.004584 88.292743 79 C/5 1A 300
106 South 24 Paraganas Kulpi Lakshminarayanpur 21.971818 88.286617 79 C/5 1A 300
107 South 24 Paraganas Patharpratima Dakshin Raipur 21.9653 88.37013 79 C/5 1B 300
108 South 24 Paraganas Mathurapur - II Nagendrapur 21.9337 88.477145 79 C/5 1C 300
109 South 24 Paraganas Mathurapur - II Raidighi 21.99246 88.4499 79 C/5 1C 300
110 South 24 Paraganas Mathurapur - II Naranpur 21.951433 88.429497 79 C/5 1C 300
111 South 24 Paraganas  Sagar Kastala 21.858187 88.1382 79 C/1 2B 300

112 South 24 Paraganas  Sagar Ghoramara
Island 21.909764 88.135566 79 C/1 2B 300

113 South 24 Paraganas Kakdwip Bolodebpur 21.901986 88.183955 79 C/1 2C 300
114 South 24 Paraganas Kakdwip Gobindarampur 21.856929 88.239409 79 C/1 2C 300
115 South 24 Paraganas Kakdwip Mrinalnagar 21.887694 88.292247 79 C/5 2A 300
116 South 24 Paraganas Kakdwip Bamanagar 21.845981 88.28283 79 C/5 2A 300
117 South 24 Paraganas Kakdwip Manmathapur 21.868799 88.27598 79 C/5 2A 300

118 South 24 Paraganas Patharpratima Paschim
Sridharpur 21.917902 88.371712 79 C/5 2B 300

119 South 24 Paraganas Patharpratima Kumarpur 21.848582 88.417455 79 C/5 2B 300

120 South 24 Paraganas Patharpratima Sagar
Madhabpur 21.840996 88.37413 79 C/5 2B 300



 

 
Fig 2: Map showing tentative location for VES 

 

121 South 24 Paraganas  Sagar Gobindapur 21.785377 88.155409 79 C/1 3B 300
122 South 24 Paraganas  Sagar Bamankhali 21.819848 88.120633 79 C/1 3B 300
123 South 24 Paraganas  Sagar Krishnanagar 21.762656 88.09552 79 C/1 3B 300

124 South 24 Paraganas Patharpratima Radhakrishna
Nagar 21.836922 88.321317 79 C/5 3A 300

125 South 24 Paraganas  Sagar Haradhanpur 21.723194 88.152504 79 C/2 1B 300
126 South 24 Paraganas  Sagar Tetultala 21.719338 88.107194 79 C/2 1B 300
127 South 24 Paraganas Namkhana Narayanganj 21.73738 88.242175 79 C/2 1C 300
128 South 24 Paraganas Namkhana Radhanagar 21.686979 88.250662 79 C/2 1C 300


