
INTRODUCTION 

CHAPTER- VIII 

UTILIZATION OF GROUNDWATER 
AND ITS RELATED PROBLEMS 

Groundwater is an important source of water supply throughout the world. 

But its availability is often a critical factor in the growth and development 

of irrigation, industries, municipalities, rural homes and other sectors of the 

economy. Unlike the other resources, water is rarely permanently depleted by 

utilization but gets replenished with time in the course of its movement through 

the hydrologic cycle. There are various ways in which water is utilized but most 

of the country's water is used to irrigate agricultural fields for the production of 

different crops. Only a small proportion of it is consumed in people's homes, 

while industry and other users claim about 12 percent of the water. The average 

consumption is only about 680m3 per head per year for all uses, but it is projected 

to increase (MWR, 1999). 

In 1993, only 78 percent of rural and 85 percent of urban inhabitants had 

access to drinking water in India. About 143,000 villages in India still have acute 

water problems and many more have unreliable water supply. Over exploitation of 

groundwater is a very serious problem and the water table has steadily been 

falling down in many parts of the country. There are more than 4.79 million 

electric and 3. 7 million diesel pumps withdrawing groundwater across the 

country. Of the groundwater extracted, some 90 percent is used for irrigation, and 

only 6 percent of the total volume pumped is used for domestic purposes (MWR, 

1999). Groundwat~r is a shared common property resource and there is a need to 

evolve appropriate institutional mechanisms for its management. Proper 

utilization arid requirement of groundwater in irrigation as well as in other sectors 

like domestic, municipal and industrial are to be considered. 
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8.1 WATER USES AND REQUIREMENT FOR IRRIGATION 

The process of applying irrigation water to the crops, consumptive use of 

water is of principal importance for determining efficient irrigation systems. 

Consumptive use of water are required from all sources to support optimum 

growth of a particular crop under field condition. The value of the consumptive 

use of water varies from crop to crop and also for the same crop it varies with 

season as well as land character. 

In many arid regions of the world, irrigation may be the only source of 

water available to plants for most part of the year. India is an agricultural base 

country, hence irrigation assumes special importance on account of uncertainty of 

the monsoon rainfall which is almost wholly concentrated in the four summer 

months of June-September. Demand for irrigation water in the country has 

increased with an increase in the intensity of agriculture, changes in farming 

practices and introduction of high-yielding variety of seeds. The Kharif crops are 

mostly rain-fed whereas the Rabi crops, including vegetables are invariably raised 

with the help of irrigation. 

8.2 IRRIGATED FIELDS UNDER DIFFERENT PROCESSES 

Irrigated water in the study area comes from both the sources-surface 

water and groundwater. Actually, surface and groundwater sources are not always 

separate; What is surface water at one point on the earth may become groundwater 

at another, then may emerge again as surface water at a third point, which is only 

possible because of hydraulic interconnections. 

Rainfall provides bulk of the water needs to the agriculture in the 

investigated area. But sometimes irrigation is required in the event of defficient 

rainfall in time and space. Irrigation water is available from various sources but 

the widely practiced method in the study area is by exploitation of surface water 

sources. The detailed break up of the areas irrigated by different sources are given 

in Tables-6.3 and 8.4 and covering an area of about 49.28 percent in 1992-93 and 

31.14 percent in 1997-9 8 of the total irrigated area in the study area. But in 

comparison of this two periods of ranging five years, it has been observed that the 
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percentage of groundwater irrigation increased from 50.72 percent in 1992-93 to 

68.86 percent in 1997-98. Even though for the over all development of the study 

area and for the fulfilment qf the minimum demand of the area, surface water 

irrigation sources have been described here along with the groundwater irrigation 

sources. The fields under different means of irrigation in the study area are 

described as be1ows : 

a) Canal Irrigation : Generally the development of surface water resources 

takes priority over the development of groundwater resources. The development 

of the groundwater is taken up · when the surface water have already been 

developed qr where the surface water are not available in sufficient amounts for 

devel<?pment. Surface water resources are well developed but due to steep gradient 

of the Terai region, the study area is suffered by the water crisis during the pre -

and post monsoon periods. To fulfil the demand of irrigation, the groundwater 

resource is increasing rapidly. 

In 1992-93, the total length of canal including pump and lift canals was 

130 km. which irrigated an area of about 2,883 ha. But in 1997-98, it increased to 

70 km. and irrigated 18,847.29 ha. Among the blocks the percentage of net area 

irrigated in 1997-98 was lowest (10.08 %) in Kharibari block and that is of highest 

(73.20 %) in Phansidewa block. Similarly in 1992-93, the Phansidewa was under 

lowest (7.74 %) and Kharibari was under highest (40.03 %) irrigated area (Table-

8.1 ). These variations reflect the varying degrees of availability of canal irrigation 

facilities, both for private and public sources. 

b) Lift Irrigation : Due to the development of high head pumps, there is a 

new opportunity for irrigating high lands. Water can now be lifted from rivers or 

ponds by installing pumps either on the ground or on boats. Lift irrigation is now 

being increasingly used in the Terai region because it can cover much larger area 

than a tube well and easy availability at low cost. Within the study area, the 

percentage of net area irrigated in 1997-98 was lowest (3.72 %) in Phansidewa 

block and the highest (13.25 %) in Matigara block. Similarly, in 1992-93, the 

Matigara block was under lowest (17 .3 8 %) whereas Phansidewa block was under 
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highest (31.49 %) of net irrigated area (Table-8.1 ). These variations reflect the 

varying degrees of availability of lift irrigation facilities, both for macro and micro 

level. However, the area irrigated by this method has been decreased from 25.66 

percent in 1992-93 to 9.84 percent in 1997-98, due to increase in well irrigation 

mainly from the shallow tube wells. 

c) Deep Tubewell Irrigation : Deep tubewell irrigation is a new dimension 

in the study area but the progress is very slow because of its more complicated 

technology and greater overhead costs. At present, the area under the deep tube 

well irrigation was 1.05 percent in Matigara block and14.30 percent in Kharibari 

block in 1997-98 and in 1992-93 its percentage was 1.49 to 1.60 in Matigara block 

to Naxalbari block respectively (Table-8.1). The area irrigated by the deep tube 

well project has been inreased i.e., from 1.55 percent in 1992-93 to 8.12 percent in 

1997-98. This sharp rises of groundwater resources only because of shortage of 

surface water resources due to erratic rainfall in the study area. But till now, the 

most of these drafting water are used for domestic and industrial purposes. 

Moreover, it is the most assured source of irrigation as it taps deeper and more 

permanent aquifers. 

d) · Shallow Tubewell (State) : These are governed by the State 

administration and also have the highest unit discharge amongst all types wells, 

including the private tube wells. This method accounted for 13.60 percent average 

net area irrigated in the study area in 1997-98 from 6.95 percent average net area 

irrigated in 1992-93. This sharp increase of irrigated area as compared to 1992-93, 

due to rapid increase in the number of tubewells. Areas under State shallow tube 

wells irrigation varies from 0.13 percent in Naxalbari block to 48.44 percent in 

Kharibari block in 1997-98 and in 1992-93 its percentage was 4.21 to 8.53 in 

Matigara block to Kharibari block respectively (Table-8.1). In comparison 

Kharibari and Phansidewa block is chiefly irrigated by the State shallow tublwell 

project due to low hydraulic gradient and flat lands, as well as the shallow water 

table position with respect to other blocks of the study area. 

e) Shallow Tubewell (Private) : The problem of water logging which often 

occurs due to intensive canal irrigation, mostly in the areas adjoining the main 

canal especially in Phansidewa and Matigara block, has heen incidentally, partly 
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checked by the increase in private tube well. Their total number has been 

increased from 874 in 1992-93 to 2,531 in 1997-98. The rapid growth of private 

tube wells (approximately 3 folds) has mainly been due to their comparatively low 

cost of construction and · increase in infrastructural facilities like rural 

electrification and institutional creadit. Moreover, introduction of High Yielding 

Variety seeds, as well as the implementation of land reform measures like land 

consolidation, have been the other contributory factors. They account for 5.3 3 

percent of the average net area irrigated in the study area in 1997-98, as compared 

to 12.41 percent in 1992-93 registering an absolute decrease of 132.83 percent 

during this period. Though the number of tubewells has been increased but their 

uses have been decreased due to the faulty construction and falling of groundwater 

level. Moreover, the net area irrigated varies from 1.56 percent in Kharibari block 

to 9.19 percent in Matigara block in 1997-98 and in 1992-93 its percentage was 

1.76 to 39.46 in Naxalbari block to Phansidewa block respectively (Table-8.1). 

f) Pumping Dug Wells :The area under pumping dug wells irrigation varies 

from 0.11 percent in Naxalbari block of the net area irrigated to 1.65 percent in 

Matigara block in 1997-98 and in 1992-93 its percentage was 0.20 to 1.86 in 

Naxalbari block to Phansidewa block respectively (Table-8.1). Though their total 

number has increased by 2.5 times, but they accounted for 0.66 percent of the 

average net. area irrigated in the study area in 1997-98 as compared to 0.91 percent 

ofthe average NAI in 1992-93, registering an absolute decrease of -37.88 percent 

during the period, due to reluctant use of dugwell irrigation by the farmers as well 

as the government. 

g) Open Dug Well (without electricity) : The open dug wells (without 

electricity) have been the traditional means of irrigation i.e. by bucket and rope (B 

& R) method since the very ancient times. But in very recent, their significance 

has, however been declined greatly with the proper utilization of canals and other 

types of wells, especially due to increasing use of shallow tubewells. Hence, 

through this project the average net area irrigated in the study area has decreased 

from 10.54 percent in 1992-93 to 6.52 percent in 1997-98 (Table-8.1), registering 

an absolute decline of 61.66 percent. It was maximum in Kharibari block (27.34 

percent) and lowest in Phansidewa block (0.93 percent) in 1992-93 but highest in 
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Naxalbari block (11.57 percent) and lowest in Phansidewa block (0.17 percent) in 

1997-98 (Table-8.1 ). 

Table-8.1 :Net Area Irrigated Under Different Means of Irrigation (Percent). [Upper figure: 
1992-93; Lower figure: 1997-98] 

Name 
of the 

Block 

Canal Irrigation 

3026.59 29.74 17.84 

3818.64 26.19 18.33 

2497.87 oo.do 40.03 

9442.99 31.77 14.83 

2220.00 00.00 . 15.45 

6224.28 00.00 10.08 

1292.46 00.00 7.74 

16394.50 73.20 0.73 

29.74 20.27 

32.61 10.99 

Shallow Tube 

17.38 1.49 4.21 6.22 

13.25 1.05 4.90 9.19 

29.16 1.60 00.00 1.76 

12.00 7.94 0.13 2.75 

24.61 00.00 8.53 2.19 

10.40 14.30 48.44 1.56 

31.49 00.00 8.12 39.46 

3.72 9.17 0.91 7.81 

25.66 1.55 6.95 12.41 

9.84 8.12 13.60 5.33 

0.68 9.03 0.20, 13.22 

1.65 10.81 0.24, 14.40 

0.20 4.86 0.36, 22.02 

0.11 11.57 0.64, 18.27 

00.00 27.34 I 0.88, 11.00 

00.00 3.51 6.25, 5.45 

1.86 0.93 4.06, 6.34 

0.21 0.17 1.24, 2.84 

0.91 10.54 3.88, 13.15 

0.66 6.52 2.09, 10.24 

Sources : Computations are based on the data published/unpublished obtaindfrom different related offices. 

h) Tanks and Ponds Tanks and ponds irrigation methods is mainly 

practised in the Kharibari block of the study area. The total number of tanks and 

ponds has increased gradually in a good number per year but they account for 2.09 

percent of the average net area irrigated in 1997-98 as compared to 3.88 percent of 

NAI in 1992-93, recognised an ablosute decrease of 85.65 percent during the 

period. This decreasing trend is due to the deficient rainfall and to increase in well 

irrigation, mainly from shallow tube wells. 
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i) Rivers and Jhoras : A number of rivers and small rivulates locally known 

as Jhora descend from the hill slopes in the study area. The av·erage net area 

irrigated in the study area through this project has decreased from 13.15 percent in 

1992-93 to 10.24 percent in. 1997-98 (Table-8.1 ), registering an absolute fall of 

28.42 percent due to the increase of proper utilization of other projects production. 

8.3 CROP-WISE IRRIGATED LAND 

The gross area irrigated in the study area was reported to 55.64 percent of 

gross area sown in 1997-98 and it was 54.69 percent in 1992-93, registering an 

absolute increase of 94.61 percent. The Rabi crops account for about 36.18 

percent of gross area irrigated, the rest coming under the K.harif crops i.e., 63.82 

Table -8.2 : Changes in Crop wise Irrigated Area. 

[Upper Figure: 1992-93; Lower Figure: 1997-98] 

Area Irrigated 

Type of Crops Actual Irrigated Percent of Gross Percent of Gross Percent Change 

Area in ha. Area Irrigated Area Sown 

Paddy 
4075.16 30.72 16.80 

..... +178.82 
·~ 11362.36 44.02 24.49 
Q 2937.51 22.15 12.11 

Jute +74.04 
5112.49 19.81 11.02 

Total 
7012.67 52.87 28.91 

+134.93 
16474.85 63.82 35.51 

Wheat 
3154.10 23.78 13.00 

2937.73 11.38 6.33 
-6.86 

Potato 
1004.97 7.58 4.14 

~ 1299.45 5.03 2.80 
+29.30 

~ 631.54 4.76 2.60 
Pineapple 

1612.79 6.25 3.48 
+155.37 

Vegetables 1461.18 11.02 6.02 

and others 3489.13 
+138.79 

13.52 7.52 

Total 6251.79 47.13 25.77 

9339.10 36.18 20.13 
+49.38 

Gross Area 13264.46 100.00 54.69 

Irrigated (GAl) 25813.95 100.00 55.64 
+94.61 

Gross Area Sown 24255.93 - 100.00 
(GAS) 46396.39 100.00 

+91.28 -
Sources : Computations are based on the data (Published/ unpublished) obtained from different related offices. 
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p·ercent. In the study area, paddy occupied the top position with r44.02 percent of 

the gross area irrigated in 1997-98, where as in 1992-93 it was only 30.72 percent. 

Vegetables got the second position with corresponding figures of 7. 52 percent and 

6.02 percent followed by ·pineapple with 6.25 percent and 4.76 percent 

respectively. Actually, paddy, vegetables and pineapple irrigated lands have 

registered an absolute increasing tendency where as there has been a declining 

trend under Jute, wheat and potato (Table-8.2). 

There are remarkably some special variations in irrigated lands of different 

crops. The higher percentages (more than 53 percent of GAS) occur in the 

southern part (plain lands) as compared to less than 40 percent in the northern part 

(hilly area) of the study area. The southern part is dominated by paddy, jute, 

pineapple and vegetables in recent times and northern part by wheat, potato and 

other:s. Moreover, the southern part of the study area is not suitable for Kharif 

cultivation due to flood hazard incidents. Block-wise, paddy accounts for the 

largest percentage of gross area irrigated amongst all the crops and it varied from 

45.24 percent in Kharibari block to 18.36 percent in Phansidewa block in 1997-

98, and iri 1992-93 its percentage was 40.25 to 17.35 in Kharibari block to 

Naxalbari block respectively. The gradual increase of the irrigated area is due to 

increasing availabity of irrigation facilities. 

8.4 GROUNDWATER UTILIZATION AND REQUIREMENTS 

Intensity of groundwater utilization in irrigation is expressed in terms of net 

area irrigated (NAI) as percentage of net area sown (NAS). There is a remarkably 

Table-8.3 : Intensity of Groundwater Ut~lization in Irrigation in the study area. 

1992-93 1997-98 

BLOCK Net Area Net Area ·Intensity Net Area Net Area Intensity 
Irrigated Sown(NAS) of Irrigated Sown (NAS) of 

(NAI) in ha. inha. Irrigation (NAI) in ha. in ha. lrrigaion 
Matigara 2286.55 4552.86 50.22 3646.35 7043.39 51.77 
Naxalbari 3298.80 7685.39 42.92 4918.11 10696.86 45.98 
Kharibari 3371.24 5252.28 64.19 5858.34 10259.44 57.10 
Phansidewa 4308.48 6765.40 63.68 I 1391.00 18396.70 61.92 
Total 13265.07 24255.93 54.69 25813.80 46396.39 55.64 

Source: Same as for Table- 8.2; Note :Intensity of Irrigation= (NAIINAS) X 100 
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increase in intensity of irrigation in the study area from 54.69 percent in 1992-93 

to 55.64 percent in 1997-98 (Table-8.3). Moreover, it varies from 42.92 percent in 

Naxalbari block to 64.19 percent in K.haribari block in 1992-93 whereas in 1992-

93 its percentag'e is 45.98 to 61.92 in Naxalbari block to Phansidewa block 

respectively. 

a) Irrigation Purpose : 

Uses of water in irrigation purpose has increased rapidly from 7,996.90 

ham in 1992-93 to 20,325.79 ham in 1997-98, registering an absolute increase of 

+ 154.17 percent (Table-8.4). As regards supply of irrigation water. by volume in 

1997-98, it varies from 14.54 percent (Phansidewa block) to 42.01 percent 

(Naxalbari block) for canals, 5.15 percent (Phansidewa) to 14.14 percent 

(Naxalbari) for RLI, 0.65 percent (Matigara) to 6.97 percent (Naxalbari) for 

DTW, 25.11 percent (Naxalbari) to 66.36 percent (Phansidewa) for STW,2.75 

percent (K.haribari) to 18.46 percent (Matigara) for DW, 0.13 percent (Matigara) 

to 3.87 (K.haribari) for T&P, and 0.60 percent (K.haribari) to 2.36 percent 

(Naxalbari) for R&J.The intensity of water uses in irrigation purposes for the 

study area as a whole increased rapidly from 32.97 in 1992-93 to 43.81 in 1997-

98. Moreover, it varies from 40.51 percent in Phansidewa block to 49.92 percent 

in K.haribari block in 1997-98 whereas in 1992-93 its percentage was 18.43 to 

.51.24 in Naxalbari block to Phansidewa block respectively. 

The determination of water requirements of crops is one of the foremost 

needs in crop and irrigation planning. It includes losses due to evapotranspiration 

or consumptive use and the unavoidable losses during the application of irrigtion 

water and also the quantity of water required for special operations such as 

leaching, transplanting, land preparation etc. 

The cash crops are the money-return crops which fetch a good market 

price and they may occupy a comparatively smaller area than the food crops, but 

they play a significant role in raising the economic standard of the cultivators 

through their high market prices (Shukla, 1977). During the study period it has 

been estimated that the duty and supply of volume of water according to the base 
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Table--8.4 : Water Utilization in Irrigated Lands by different Sources. [Upper Figure: 1992-93; 
Lower Figure : 1997-98] 

Source of Irrigation 
Volume of Percent of total Percent 

Water (ha. m) Volume Utilized Change 

Government Canal 
767.27 9.59 

+71.52 
1316.05 6.47 

Canal 
1940.95 24.27 

Private Canal +77.25 
3440.35 16.93 

868.00 10.85 
River Lift Irrigation (RLI) +84.92 

1605.12 7.90 

43.08 0.54 
Deep Tube Well (DTW) + 1806.59 

821.36 4.04 

743.78 9.30 
Shallow State Shallow Tube Well 

1706.88 8.40 
+129.49 

Tube Well 

(STW) Private Shallow Tube Well 
2634.02 32.94 

+253.12 
9301.14 45.76 

Dug Well 
With Electricity 

132.00 1.65 
+133.20 

or Ring 307.83 1.51 
Well 502.64 6.29 

(DW/RW) 
Without Electricity 

1076.28 
+114.13 

5.30 

233.22 2.92 
Tanks and Ponds (T & P) +121.92 

517.56 2.55 

Rivers and Jhoras (R & J) 
131.94 1.65 

+76.76 
233.22 1.15 

GRAND TOTAL 
7996.90 100.00 

+154.17 
20325.79 100.00 

Note Detailed discharges of the different sources of irrigation already furnished in Chapter- VI. 

Source : Computed from published I unpublished information collected from different related offices. 

period of summer crops need and stabilize water supply for the seasonal crops. It 

is usually seen that less consumptive water use has been applied to the winter 

crops. During ~he winter season the crops grown occasionally need little water, 

such as vegetables, tobacco etc. Usually the perennial crops need high 

consumptive water use because of long period of growing. A number of work has 

been carried out earlier by different investigators to find out the minimum water 

requirements of crops in order to ensure the most economical use of water 

compatible with maximum yields (Sally, 1968). The water requirements of 

different crops in the study area are presented in Table-8.5. There is an increase of 

109.03 percent in the total water requirements of crops cultivation in the study 

area during the period of 1992-93 to 1997-98 following a proportionate increase in 
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the gross area sown (Table-8.5). 

Tab Ie---8.5 : Crop Water Requirements in the study area. [Upper figure : 1992-93; Lower figure : 1997 -98] 

Common Cropped area in Water requirements Percentage of Percentage 
Types of crops ha Depth in Volume of water total volume of change 

m in ham water 

Aus Paddy 2841.24 
0.89 

2528.70 11.92 
+118.82 

6217.09 5533.21 12.48 
Aman Paddy 9413.32 

1.27 
I I954.92 56.37 

+85.88 
17497.08 22221.29 50.13 

Baro Paddy 1233.92 
1.78 

2196.38 10.36 
+316.99 

5145.27 9I58.58 20.66 
Jute 2938.12 

0.51 
I498.44 7.07 

+74.01 
51 I2.54 2607.40 5.88 

Wheat 3154.10 
0.38 

1198.56 5.65 
-6.86 

2937.73 1116.34 2.52 
Maize 32.38 20.72 0.10 

0.64 + 187.46 
93.08 59.57 0.13 

Potato 1004.97 
0.46 

462.29 2.18 
+29.30 

1299.45 597.75 1.35 
Musur/Mug Nil 

Nil 
Nil Nil 

Nil 
Nil Nil Nil 

Muskalai 360.00 
0.25 

90.00 0.42 
+68.07 

605.05 151.26 0.34 
Til/Mustard 498.09/657.63 

0.31 
154.41/203.87 0.73/0.96 +80.53/ 

899.20/1438.97 278.75/446.08 0.63/1.01 +I 18.81 
Pineapple 631.54 

0.22 
138.93 0.66 

+155.37 
1612.79 354.81 0.80 

Ginger/Onion 29.44 
0.51 

15.01 0.07 
+66.47 

49.01 25.00 0.06 
Vegetables/ 1461.18 

0.51 
745.02 3.51 

+138.79 
Others 3489.13 1779.46 4.01 
Total Kharif 16426.60 18178.44 85.72 - + 117.40 

33971.98 39520.48 89.15 
Tota1Rabi 7829.33 3028.99 14.28 

+58.77 
12424.41 - 4809.02 10.85 

Total Annual 24255.93 21207.43 100.00 
+109.03 

46395.41 - 44329.50 100.00 

Sources : Computed from data (published! unpublished) collected from different related offices. 

Most of the Kharif crops are rain-fed and Rabi crops are largely dependent 

on irrigation water.The study area, the second largest rainfall zone in India, the 

average rainfall during the Kharif season (July-September, Chapter-III) is 2.49m 

.and the total Kharif non-irrigated cropped area (20,582.39 ha in 1997-98), and 

the total amount of rainfall water available during the Kharif season comes to 
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51,250.15 ha m, which is more than enough to fulfil the demand of actual 

requirements of Kharif crops and also having a surplus amount of water i.e., 

28,062.20 ha m On the other hand, the rainfall amounts to 0.301 m in the Rabi 

season (October-March, Chapter-III) and taking into account the total irrigated 

Rabi cropped area (25,814.00 ha in 1997-98) and the amount of rain-water 

available for utilization during the Rabi season comes to 7,770.01 ha m, that is, 

about 36.74 percent of the total water requirements of the Rabi crops (Table-8.5). 

Hence, only 63.26 percent of Rabi cropped requirements are to be met with from 

different sources of irrigation. 

On the basis of geological formation and properties of aquifer materials 

(Chapter-IV), it is to be noted that due to highly porous and maximum rate of 

infiltration, during the monsoon period, water table rises up sharply and water 

becomes surplus than the requirements, but at the post-monsoon period the water 

table declines abruptly and crisis of water starts suddenly also because of low 

characteristics of storage capacity of underground reservoirs. In these context, 

only about 74.26 percent of the total irrigation water demands are being fulfilled 

at present in the study area. So irrigation facilities are to be developed to meet the 

remaining 25.74 percent of requirements. There are well marked spatial variations 

in the water requirement of crops in the study area, that is, from 92.07 ha mJ km2 

of gross area sown in Phansidewa block to 99.92 ha mJ km2 in Naxalbari block in 

1997-98 whereas in 1992-93 it was 69.27 to 104.46 ha m /km2 in Phansidewa 

block to Naxalbari block respectively. 

b) Domestic Purpose : 

The intensity of groundwater uses and requirements for domestic and 

municipal purposes generally includes water required for drinking, bathing, 

cooking, sanitation, gardening, lawn sprinkling etc. The total water use for this 

purpose amounted to 1,633.75 ha.m. in 1997-98, that is, only 06.99 percent of the 

total uses in the study area (Table-8.10). Where as,- in 1,992-93, it was 903.25 ha 

rn, that is, 09.72 percent ~fthe total utilization (Table-8.10). There has thus been 

an increase of 81.19 percent in domestic and municipal uses during the study 
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period, only because of the fast growing population and rapid advancement in 

science and technology are exerting ever increasing ·pressure on limited fresh 

water resources. 

Table-8.6: Domestic Water supply schemes in progress in Rural areas (1997-98). 

Seria Name of Block Name of the village after which 
Number of Total number 

villages of villages in 
!No. and towns the scheme is designatd. 

. benefited the Block 

1 Matigara 
Matigara 1& 2, Atharokhi-1 and 

26 85 
Bairatisal scheme. 

2 Naxalbari Naxalbari and Bagdogra scheme 25 98 

3 Kharibari Kharibari and Buragonj 30 76 

·4 Phansidewa Phansidewa and Lahugaon 18 109 

Siliguri 
Municipal 

5 
Municipality 

Siliguri Municipal Corporation areas & 01 
Madlaguri 

Sources : Published and unpublished data personally collected from the different related offices. 

In the study area, only 39.70 percent of the water was supplied through the 

pipe-line system in 1997-98, whereas, it was only 36.38 percent in 1992-93 in 

urban areas under local municipal corporation and notified area committees and 

town area committees of Outline Development Plan (ODP) authority of Siliguri

Jalpaiguri Development Authority (SJDA). In municipal areas, the PHED has a 

skeleton water supply system through the pipe-lines which are run by a pumping 

station at Ashrampara, Bidhan market and Babupara in SMC, Matigara Hat, 

Matigara sericulture, Bagdogra cantonment, Naxalbari Hospital etc. The total 

amount of daily water supply through the PHED system is approximately 0.12 ha 

m by means of 205 stand-posts (ODP report, 1991). Outside of the pipe-line 

connection of water supply in the township consists essentially of ring-wells sunk 

by private residents. The domestic water supply in rural areas is unorganised and 

mainly provided through dugwells and hand tubewells. The Public Health 

Engineering Department of Siliguri sub-division, Block Development Authority 

as well as Siliguri Mahakuma Parishad Authority has recently launched schemes 

for organised rural water supply in a number of villages through construction of 

overhead tanks and reservoirs and laying of water supply pipelines (Table-8.6). At 

present, more than 28 percent villages of Siliguri sub-division has sucussfully 
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Table- 8.7 :Domestic and Municipal water uses and requirements in the study area. 

= .:: .... 
COl = c. 

Item 

Population 

1992-93 

"<t 
00 
M -00 
M 

0 
0 
N 
1.0 

1997-98 

00 
0 
00 
0 
00 
"<t 

-M 
0 
1.0 

Litres per day per head 
(lpdh) 

0 
M 

lrl 
1.0 

1992-93 

0 
0'\ 

lrl 
0'\ 

1997-98 

0 
0'\ 

Annual in ha m 

1992-93 1997-98 

~ r------+-----t----~--~----,_----+-----r---~-----+-----t----~----~--~ 

= COl 
,Q 

looo 
~ 

Notes 

..... 
0 

-0 -lrl -1.0 

0 
C! 
00 
M 

0 
0 
0 
0 -

lrl -M 
0'\ 
N -

1-
lrl 
M 
1.0 -M 

0'\ 
1.0 
o\ 
M 

0 
C! 
0 
0 -

0 
00 

0 
1.0 

0 --
00 
0 
0 
lrl -

0 
0'\ 

0 
C'j 
M 
00 
N 

M 
0'\ 

lrl r-: 
M 
M 
1.0 -

0 
r'1 
0 
N 
0 
M 

Rate of per capita of rural and urban water uses and requirements have been fixed jointly by the Siliguri Municipal 
Corporation (SMC) and Public Health Engineering Department, Siliguri, Darjiling, WB. 

Sources : Computed from published I unpublished data collected from different related offices. 
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been supplied good quality drinking water under this scheme, and it is projected 

that within 2005 AD. more than 50 percent of the total villages will be covered 

under this scheme to save human life. 

Depending upon the season, belief, customs and habits of the consumers, 

there is wide variation in domestic water consumption pattern. The per capita rural 

water supply comes to 40 litres per day per head (lpdh) while for organised and 

unorganised urban water supply it is 95 and 60 litres per day per head 

respectively. The total domestic and municipal water requirements for the study 

area in 1997-98 amounted to 3,020.30 ham, which is 06.02 percent of the total 

requirements. This amount has been computed at the rate of 90 lpdh for rural, 135 

lpdh for urban organized and 110 lpdh for urban unorganized water supply. The 

details estimation regarding special and temporal water uses and.requirements are 

presented in Table-8.7. 

c) Livestock Purpose: 

The intensity of groundwater utilization and requirements for livestock 

includes water required for domestic animals and birds. The total water use for 

this purpose amounted to 360.61 ha in and was only 01.61 percent of the total 

water use in 1997-98 as compared to 257.55 ha m in 1992-93, registering an 

incr~ase of 40.02 percent (Table-8.8). The intensity of ground~ater utilization of 

livestock was 0.22 ha mJ km2 in Naxalbari block and 0.92 ha mJ km2 in Kharibari 

block in 1997-98 (Table-8.8). 

The annual water requirements of the livestock is 0.47 ha m/km2 in 

Naxalbari block and 1.89 ha mJ km2 in Kharibari block in 1997-98, whereas it was 

0.33 ha mJ km2 in Naxalbari block and 1.35 ha mJ km2 in Kharibari block in 

1992-93. The livestock water requirements amount to 749.80 ham, that is, 01.56 

percent of the total water requirements in 1997-98 as compared to 535.35 ham in 

1992-93 (Table-8.8). 

d) Industrial Purpose : · 

Industry is the backbone of a country. Due to the strategic location of the 
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Table-8.8A: Livestock Population, Utilization and Requirements of water in the study area. 
[Upper Figure: 1992-93 ; Lower Figure: 1997-98] 

Block-wise Livestock Population Water use in lpdh 
Stock 

Matigara Naxalbari Kharibari Phansidewa Total Actual Required 

Cross 350 464 825 1093 2732 
Breed 60 80 
Cattle 

500 650 1155 1530 3835 

Indigeno 17914 20238 60800 63325 162277 
40 80 

us cattle 25079 28333 85120 88655 227187 
375 449 1188 2079 4091 

Buffaloes 80 95 
525 629 1663 2910 5727 

11177 14129 18166 35884 79356 -

Goats 0.75 12 
15648 19781 25432 50237 111098 
Nil 24 16 67 107 

Sheep 0.75 12 
Nil 33 23 94 150 

Horse & Nil Nil 04 Nil 04 
10 45 

Pony Nil Nil 06 Nil 06 

Poultry 21625 28633 31803 59420 141481 
0.05 0.50 

Birds 32438 42950 47705 89130 212223 
1150 1840 4335 3778 11103 

Duck 0.05 1 
1725 2760 6503 5667 16655 
Nil Nil 90 Nil 90 Neglig 

Rabbit Trace 
Nil Nil 126 Nil 126 ible 
Nil 85 1193 2988 4266 

Pig 
Nil 120 1670 

1.5 10 
4183 5973 

Sources : Same as Tab/e-8.8B 

study area, it has enough scope of industrialization. But availability of facilities is 

poor till now in the s~dy area. Except the ODP areas, the blocks are operating 

with Small Scale Industries (SSI) both registered and unregistered units only. The 

special distribution, water consumption and requirements of the industrial units by 

categories are given in Table-8.9. 

The total industrial water use in 1998-99 amounted to 152.70 ham which 

is 0.68 percent of the total water utilized in the study area. But in 1997-98, it was 

135.98 ha m, that is, 1.46 percent of the total water utilized (Tables-8.9 & 8.1 0). 

This sharp decline during the period is due to a sudden increase in the number of 

small scale industries in the ODP areas, but sources of water supply have not been 

I 
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Table-8.8B : Livestock Population, Utilization and Requirements of water in study area. 

[Upper Figure : 1992-93 ; Lower Figure : 1997-98] 

Annual Actual Use in ha m Annual Requirement in ha m 

Stock Mati Naxal Khari Phans Total Mati Naxal Khari Phans 

gar a bari bari idewa gara bari baii idewa 

Cross 0.77 1.02 1.81 2.39 5.99 1.02 1.35 2.41 3.19 

Breed 
1.10 1.42 2.53 3.35 8.40 1.46 1.90 3.37 4.47 

Cattle 

Indigeno 26.15 29.55 88.77 92.44 236.91 52.31 59.09 177.54 184.88 

us cattle 36.62 41.37 124.28 129.42 331.69 73.23 82.73 248.55 258.84 

1.10 !.31 3.47 6.07 11.95 1.30 !.56 4.12 7.21 
Buffaloes 

1.53 184 4.86 8.50 16.73 1.82 2.18 5.77 10.10 

0.31 0.39 0.50 0.98 2.18 4.90 6.19 7.96 15.72 
Goats 

0.43 0.54 0.70 1.38 3.05 6.85 8.66 11.14 22.00 

Nil 0.0007 0.0004 0.002 0.003 Nil 0.01 0.007 0.03 
Sheep 

Nil 0.0009 0.0006 0.003 0.005 Nil 0.01 . 0.010 0.04 

Horse & Nil Nil 0.001 Nil 0.001 Nil Nil 0.007 Nil 

Pony Nil Nil 0.002 Nil 0.002 Nil Nil 0.009 Nil 

Poultry 0.04 0.05 0.06 0.1 I 0.26 0.39 0.52 0.58 1.08 

Birds 0.06 0.08 0.09 0.16 0.39 0.59 0.78 0.87 1.63 

0.002 0.003 0.008 0.007 0.02 0.04 0.07 0.16 0.14 
Duck 

0.003 0.005 0.012 0.010 0.03 0.06 0.10 0.24 0.21 

Nil Nil Nil Nil Nil Nil Nil Nil Nil 
Rabbit 

Nil Nil Nil Nil Nil Nil Nil Nil Nil 

Nil 0.005 0.07 0.16 0.24 Nil 0.03 0.44 1.10 
Pig 

Nil 0.007 0.09 0.23 0.33 Nil 0.04 0.61 1.53 

28.37 32.33 94.69 102.16 257.55 59.96 68.82 193.22 213.35 
Total 

39.74 45.26 132.56 143.05 360.61 84.01 96.40 270.57 298.82 

Water use 0.19 0.16 0.66 0.33 0.32 0.39 0.33 1.35 0.68 

intensity 

(ha.mlkm2
) 

0.26 0.22 0.92 0.46 0.44 0.55 0.47 1.89 0.96 

Sources : Computed from published I unpublished data collected from different related offices. 
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Total 

7.97 

11.20 

473.82 

663.35 

14.19 

19.87 

34.77 

48.65 

0.05 

0.06 

0.007 

0.009 

2.57 

3.87 

0.41 

0.61 

Nil 

Nil 

!.57 

2.18 

535.35 

749.80 

0.66 

0.92 

increased sufficiently. The main industrial water use is in chemicals and chemical 

products of petroleum and coal, metallic industries and tea industry. 
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Table-8.9: Industrial Water Utilization and Requirements in ham [Upper Figure: Use; Lower Figure: Requirements] 

Serial 1992-93 1997-98 
No. Type oflndustry 

Ph an side 
SMC area Matigara Naxalbari Kharibari Toatal SMCarea Matigara Naxalbari Kharibari 

wa 

A Medium to Large Scale Industry : 

- 0.66 053 - - 1.19 - 0.76 0.58 -
1. Distillery Industry 

- 0.88 0.55 - - 1.43 - 0.91 0.61 -

0.09 0.09 0.08 - - 0.26 0.12 0.09 0.09 -
2. Cattle Feed Plant 

0.11 0.10 0.10 - - 0.31 0.15 0.10 0.11 -

0.86 0.71 0.21 - - 1.78 0.98 0.74 0.35 -
3. Cement Industry 

1.05 0.80 0.45 - - 2.30 1.15 0.92 0.65 -

B Smale Scale Industry : 

1. Chemicals, Prtoleum & Caol Products 

5.65 11.21 - - - 16.86 5.95 11.65 - -
(i) Fertilizer & Pesticide Industry 

6.10 12.37 - - - 18.47 6.50 12.64 - -

0.30 0.26 0.06 - - 0.62 0.31 0.27 0.07 -
(ii) Pipe and Plastic Industry 

0.35 0.28 0.08 - - 0.71 0.45 0.30 0.10 -

0.09 0.07 - - - 0.16 0.12 0.07 - -
(iii) Plywood Industry 

0.10 0.07 - - - 0.17 0.16 0.08 - --

(iv) Battery Industry 
: 0.07 - -. - . - 0.07 0.09 - - -

0.09 - - - - 0.09 0.11 - - -

0.11 0.070 0.05 0.10 0.50 0.83 0.20 0.070 0.06 0.12 
(v) Soap Factory 

0.14 0.074 0.07 0.12 0.61 1.01 0.22 0.080 0.09 0.15 

- 0.001 0.0004 - - 0.0014 - 0.001 0.0005 -
(vi) Ink Factory 

- 0.001 0.0007 - - 0.0017 - 0.002 0.0009 -

Phanside 
wa 

-

-

-

-
-

-

-

-

-

-

-

-

-

-

0.55 

0.69 

-

-

Toatal 

1.34 

1.52 

0.30 

0.36 

2.07 

2.72 

17.60 

19.14 

0.65 

0.85 

0.19 

0.24 

0.09 

0.1 I 

1.00 

1.23 

0.0015 

0.0029 
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Table-8.9 (continued) 
2. Food Products : 

(i) Bread, Biscuit & Chocolate Factory O.D28 0.015 - - - 0.043 0.036 0.016 . - - 0.06 

0.236 0.017 - - - 0.26 0.271 0.02 . - - 0.29 

- 5.07 - - - 5.07 - 5.29 - - - 5.29 
(ii) Dairy Farm 

- 5.50 - - - 5.50 - 6.00 - - - 6.00 

0.85 0.61 - - - 1.46 0.90 0.73 - - - 1.63 
(iii) Cold Storage 

1.01 0.65 - - - 1.66 1.15 0.85 - - - 2.00 

0.12 0.09 0.07 - - 0.28 0.18 0.11 0.08 - - 0.37 
(iv) Ice Candy 

0.15 0.15 0.09 - - 0.39 0.22 0.20 0.10 - - 0.52 

3. Metallic Industry : 

4.55 3.54 - - - 8.09 4.75 4.02 - - - 8.77 
(i) Iron & AlluminiuQ1 Industry 

4.95 4.00 - - - 8.95 5.15 4.56 - - - 9.71 

2.05 6.58 - - - 8.63 2.10 7.25 - - - 9.35 
(ii) Metal Industry 

2.15 7.00 - - - 9.15 2.30 8.10 - - - 10.40 

4. Non-Metallic & MineralProducts : 

0.04 0.031 0.06 0.08 0.10 0.31 0.05 0.033 0.08 0.12 0.11 0.39 
(i) Brick & Tiles Industry. 

0.05 0:035 0.064 0.10 0.13 0.38 0.07 0.040 0.09 0.15 0.14 0.49 

- 0.22 - 0.09 0.08 0.39 - 0.25 - 0.08 0.10 0.43 
(ii) Pottery Industry 

0.5( I 

I 

- 0.22 - 0.11 0.11 0.44 - 0.30 - . 0.09 0.12 

1.15 - - - - 1.15 1.70 - - - - 1.70 
(iii) Automobile Engineering Works 

. 1.50 - - - - 1.50 1.95 - - - - 1.95 

- 22.02 29.35 10.12 27.30 88.79 - 26.50 32.07 11.05 31.85 101.47 
5. Tea Industry : 

- 25.30 3L55 11.50 .30.25 98.60 - 30.35 35.05 12.85 36.15 114.40 

15.96 51.25 30.41 10.39 27.98. 135.98 17.49 57.85 33.38 11.37 32.61 152.70 
GRAND TOTAL 

17.99 57.45 32.95 11.83 31.10 151.32 19.85 65.45 36.80 13.24 37.10 172.44 

Sources : (i) Utilization of Groundwater data collected from different Industrial Units of the Study area. 
(ii) Unpublished data collected from the BDO of Matigara, Naxalbari, Kharibari and Phansidewa block ofSiliguri Sub-division, Darjiling District, West Bengal, India. 
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8.5 TOTAL GROUNDWATER UTILIZATION AND REQUIRE1)1ENTS 

The total groundwater utilization in 1997-98 in the investigated area 

amounted to 22,405.15 ham ranging from 835.24 ham in SMC to 7,883.54 ham 

in Phansidewa block,whereas, it was 9,293.68 ha m in 1992-93, ranging from 

474.77 ham in SMC to 3,750.33 ham in Phansidewa block respectively. Thus 

there is an increase of 141.08 _percent during the research period. The water use 

intensity varies from 22.26 ham I km2 in Matigara block to 47.32 ham I km2 in 

Siliguri Municipal Corporation Area in 1997-98, whereas in 1992-93 it was 7.75 

ha ml km2 to 26.90 ha ml km2 in Naxalbari block to SMC area respectively 

(Table-8.10). 

The total water requirements in 1992-93 and 1997-98 amount to 

23,601.44 ham and 48,150.10 ha. m respectively (Table-8.10). The intensity of 

water requirement follows the same pattern as the water uses. In 1997-98, the 

former is highest 72.55 ha ml km2 in Kharibari block and lowest (48.40 ha ml 

km2
) in Matigara block where as in 1992-93 the values are 16.93 ha ml km2 

(Phansidewa block) and 40.63 (Naxalbari block) in the same order. 

8.6 PROBLEMS RELATED TO THE GROUNDWATER UTILIZATION 

Subsurface water being the largest available source of supply water, its 

role in irrigation, industrial as well as livestock has increasingly been recognized. 

Though the study area belongs to the Terai belt lying just south of the Bhabar 

Zone of the Darjiling Himalayas, detailed studies have. brought to light the 

presence of many well defined aquifers which generally have sufficient pressure 

head to effect natural flow at the land slirface with prolific yield and is often 

referred to as an 'artesian belt' (Chaterji, 1967). It has been observed that in Terai 

Bhabar belt area, generally, the Bhabar behaved as recharge zone for the Terai 

making the groundwater potentiality of the latter enormous. But due to lack of 

systematic exploitation and proper distribution of groundwater and the nature of 
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Table- 8.1 OA : Total Water Uses and Requirements (ham) in the study area, 1992-93. 
(Upper figure: Use; Lower figure: Requirement) 

~ SMC Mati Naxal Khari Phansi 

bari bari dew a e Area gara 

01 02 03 04 05 06 

- 1975.07 1416.19 1138.80 3466.84 
Irrigation 

4607.37 - 8028.25 3885.18 4686.61 

Domestic and 458.81 97.94 123.06 70.09 153.35 

Municipal 698.38 219.56 268.06 163.55 357.81 

. 28.37 32.33 94.69 102.16 
Livestock 

- 59.96 68.82 193.22 213.35 

15.96 51.25 30.41 10.39 27.98 
Industrial 

17.99 57.45 32.95 11.83 31.10 

474.77 2152.63 1601.99 1313.97 3750.33 
Total 

716.37 4944.34 8398.08 4253.78 5288.87 

Water use intensity 
(ha mlkrn2) 

26.90 14.18 . 7.75 9.16 12.01 

Watt;r requirement 40.59 32.56 40.63 29.64 16.93 
intensity (ha mlkm2

) 

Table- 8.10B: Total Water Uses and Requirements (ham) in 1997-98. 

(Upper figure : Use; Lower figure : Requirement) 

~ SMC Mati Naxal Khari Phansi 

Area gara bari bari dewa T 

01 02 03 04 05 06 

- 3115.73 4636.17 5121.59 7452.30 
Irrigation 

6840.21 10687.81 9863.64 16937.84 -
Domestic and 817.75 166.78 209.12 116.82 255.58 

Municipal 1255.64 359.63 445.18 262.85 575.06 

- 39.74 45.26 132.56 143.05 
Livestock 

- 84.01 96.40 270.57 298.82 

17.49 57.85 33.38 11.37 32.61 
Industrial 

19.85 65.45 36.80 13.24 37.10 

835.24 3380.10 4923.93 5382.34 7883.54 
Total 

1275.49 7349.30 11266.19 10410.30 17848.82 
Water use intensity 47.32 22.26 23.82 37.51 25.24 

(ha.mlkrn2
) 

Water requirement 72.27 48.40 54.51 72.55 57.13 
intensity (ha.rnlkm2

) 

Total 

07 

7996.90 

21207.41 

903.25 

1707.36 

257.55 

535.35 

135.98 

151.32 

9293.68 

23601.44 

11.17 

28.36 

Total 

07 

20325.79 

44329.50 

1566.05 

2898.36 

360.61 

749.80 

152.70 

172.44 

22405.15 

48150.10 

26.93 

57.87 

187 

%of the 

Total 

08 

86.05 

89.86 

9.72 

7.23 

2.77 

2.27 

1.46 

0.64 

100.00 

100.00 

-

-

%of the 

Total 

08 

90.72 

92.07 

6.99 

6.02 

1.61 

1.56 

0.68 

0.36 

100.00 

ioo.oo 
-

-

Note: Area of the study area [SMC -17.65 km2 + Matigara b/ock-151.86 km2 + Naxalbari block- 206.70 km2 + 

Kharibari b/ock-143.50 km' + Phansidewa block- 312.40 km' J is 832.11 km 2• 

Sources: Computed from Tables- 8.8 & 8.9. 
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land-forms, a number of problems are being observed in the study area which are 

as follows: 

a) Water-logging : 

Water-logging is an effect of several causes, among which the 

physiographic feature of the land, soil structure, groundwater condition, accretion 

of salts, meteorological conditions, etc. are the important factors. The worst effect 

of Water-l~gging is the decline of fertility of the soil primarily due to progressive 

accretion of salts. Besides building foundations and other constructional structures 

are endangered and frequency of floods increased due to reduction in quantity of 

deep percolation. 

In the study area, the uneven topography of the Terai region with heavy 

rainfall during monsoon and absence of proper drainage system create serious 

water-logging problem. Among them, Rangia, Nimai, Baniakhari and Mahisamari 

of Matigara block; Nipania, Rangapani, Dudhia and Siubar of Naxalbari block; 

Kishor doba, Duba, Dagdhu and Hatidoba of Kharibari block and Kadopani, 

Rupandighi, Purba Bansgao Kishmat and Dhakpara of Phansidewa block, are the 

villages which are seriously affected by the water-logging. A nominal drainage 

system is in existence within the municipal areas; there is not even minimum 

drainage system in the urbanizing peripheral areas. As a result, the municipal 

effluents get discharged into downstream areas intensifying the water logging 

problems repeatedly. Moreover, the problem of water-logging has also been 

accentuated by the flood protection works constructed in the study area. Normally, 

it prevents the local rainfall-runoff as well as the over flowing floodwater of the 

tributaries from entering the river and causing the water-logging seriously. 

In general, the water-logging can be controlled by adopting suitable measures to 

reduce the recharge to and increase the discharge from the affected areas. In the 

study area, the following measures have been taken for the prevention and control 

ofw'!-ter-logging. 

Surface runoff entering the affected areas increases the water-logging and 

diversion method is used to divert runoff from the area. Pumping from shallow 
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tube wells serves the dual purpose of lowering the water level and reducing excess 

amount of water for conjunctive use of surface water. Slopes of drainage courses 

are improved and phreatophytes and other vegetation, are cleaned to relieve 

congestion. Selection and rotation of crops, depending on their water requirement, 

are important agricultural practices helpful in improving the water-logging 

conditions. 

b) Water Scarcity and Drought Areas: 

Drought and water scarcity is a period of dry weather in which the amount 

of water available from rainfall and the soil moisture is not sufficient to meet the 

demands of evapo-transpiration and is seriously hampering the plant growth. 

Though the study area is plentiful of groundwater resources but localized drought · 

on crop soil and scarcity of drinking water has already been observed regularly. 

Drought prone villages are Khaprul, Kalabari, Udaysing, Tomba and Bara Gharia 

of Matigara block; Kila ram, Fakna, Daya ram, Dhakna and Belgachhi of 

Naxalbari block; Uttar Ramdhan, Tari, Rangmuni, Katia and Arjanmal of 

Kharibari block and Bhisti, Tara Bari, Thuna, Kodmi, and Bansgaon of 

Phansidewa block. During 1978-99, the study area has experienced only m_oderate 

to low droughts in 1979, 1982, 1986, 1992, 1993, 1994, 1996 and 1997. 

c) Soil Salinity and Alkalinity: 

Soil salinity and alkalinity of the investigated area occurs mainly due to 

the high concentration of soluble salts of calcium, magnesium and sodium in the 

soil. During the monsoon period, the salts are leached down from the upper layers 

and if the drainage is confined, they accumulate in the lower lay~rs. In the pre

monsoon, due to evaporation, the salts move up under capillary action and are 

deposited in the root zone or even on the ground surface. The leaching and 

evaporation processes thus lead to the development of saline and alkali soils, 

which adversely affects the soil fertility and plant growth. It has been observed 

that the villages-Bilakshu, Fulbari, Manjaya, Salbari and Bagula hagi ofKharibari 

· block suffer from this problem seriously. Moreover, small patches of Phansidewa 
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block : Ambari, Abhiram, Lahugaon, and Naxalbari block - Atal and Omi; and in 

Matigara block - Sisa bari, Kalkut and Malahar, etc. have also been rendered 

agriculturally unproductive due to this hazard for a long time. The remedial 

measures are improvement of drainage, implementation of flood control measures 

. and pumping by wells in the case of water-logging and by leaching and keeping 

the water table deep enough by pumping or drainage in saline soils and by use of 

amendments like gypsum, pyrites or organic material in the alkali soils of the 

investigated area. 

d) Water Table Depletion: 

Depletion of water tables are inevitable if water is taken from a production 

well and if the draft is increased the water levels will decline further, whether the 

increase is obtained by drawing more water from one well or by drafting from 

more wells. If water is unable to move toward a production well rapidly enough to 

replace the water pumped out, the pump inevitable takes water from progressively 

greater depths in the immediate vicinity of the production well and cost of 

pumping increase, and the production well eventually may be pumped dry. This 

indicates a shortage of water at the production well but not necessarily an 

insufficiency of water in the groundwater reservoir. 

Repeat..water level measurements from 251 study wells in the investigated 

area shows a reversion in water level maximum of 6.25m located at Dakshin 

Bagdog~a of Naxalbari block and the minimum of 0.53 m. located at Manjaya 

village of Kharibari block. The monitoring of water level with the ·help of 14 

hydrograph stations covering the four blocks of Siliguri sub-division is being 

carried out four times a year with the collaboration of CGWB, Calcutta. From the 

analysis of six hydrographs of network observation wells it is found that a 

declining trend is recorded in the range of 0.10 m to 0.50 m located at some 

pocket of Sukna, Dudhia, Triahana villages whereas a rising trend in water level is 

noticed around Siliguri, Matigara, Naxalbari, Kharibari, Phansidewa areas ranging 

f~om 0.50 m to 1.25 m below ground level. 

Since the withdrawal of groundwater in the area is on minimum level, the 



·-f,, 
I 

Groundwater Utilisation and Problems 191 

rising as well as declining trend in water level is attributed to the precipitation in 

those particular areas. Moreover, the long term trend in water level in the Terai 

area is. restricted within 1 to 1.5 m only during 1988-99 and hence it can be 

concluded that no caution and preventive measur~s need to be exercised for the 

development of groundwater in the area at present. 

e) Overexploitation and Optimum Level of Requirements : 

Due to increase of the population and the area available for irrigation, 

domestic and industries and the resources available for exploitation are limited. 

The simultaneous increase in wells and pump sets resulted in drastic increase in 

groundwater extraction. In 1992-93, the amount of extraction was only 4055.52 

ha. m which increased by 3.26 times by 1997-98 in the study area. Such steep 

increase imbalances between ground water recharge and discharge which existed 

for centuries and results in decline of water levels in areas characterized by high 

density of wells and pump sets in Kharibari and Phansidewa blocks. Due to 

decline of water table, the saturated thickness is reduced resulting in lower aquifer 

transmissibility in some particular locality and this implies that in future even at 

the same rate of pumping, the rate of water table decline will be much faster and 

that water table will stabilize only if pumping is reduced drastically. Over 

exploitation is occurred in some industrial belts like Khaprail more of Matigara 

block, some parts of the' Siliguri Municipal Corporation and ODP areas of 

Naxalbari block and all the tea gardens area of the investigated area. This over 

exploitation may be reduced or controlled by selecting less water consuming 

crops, industrial processes etc. providing alternate sources of supplies, and most 

importantly, by artificial recharge. Administrative and legislative measures to 
. I 

discourage further exploitation become indispensable before critical overdraft is 

reached. 

Optimum level of requirements is achieved in most cases when the 

average replenishment is balanced by the average discharge and when the 

discharge for non-beneficial purposes has been reduced to minimum. In maximum 

individual years, such a balance will not be achieved. When recharge is large, the 
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precipitation and stream flow are likely to be above normal, so that the need for 

groundwater may be less; and the need for groundwater may be greatest in dry 

years, as a supplement to low rainfall and stream flow. As with surface reservoirs, 

full use of groundwater 'reservoir cannot be achieved by attempting to hold the 

storage at a constant level. 

f) Land Subsidence due to Groundwater Overdraft : 

Subsidence of the land surface is an environmental hazard resulting from 

groundwater overexploitation and often passes unnoticed. It is caused by vertical 

compression of the sub-surface materials due to decline of water table (Bouwer, 

1977). In addition, acceleration of lateral flow of groundwater can cause lateral 

compression of the aquifer and hence lateral movement of the land surface The 

subsidence depends on the nature of subsurface formations and upon the extent, 

magnitude and duration of artesian pressure decline. Subsidence rates range from 

.1 to 50 em per 10 m drop in groundwater level, depending on the thickness and 

compressibility ofthe formation (Bouwer, 1977). 

From the current study it has been estimated that land subsidence due to 

withdrawal of groundwater is occurred in Gosaipur of Matigara block, Dudhia of 

Naxalbari block, Tukria Jhar Forest of Kharibari block and Bidhanagar of 

Phansidewa block which ranges from 2.5 mm/year to 7.0 mm/year. The 

subsidence is more in Dudhia, due to higher rate of exploitation of groundwater 

for industries. Flooding and water-logging is the common phenomenon in the area 

due to this reason. At present, the affect is not so serious, but in future it will be 

very dangerous in the surroundings. 

g) Problems Related to Laws: 

Several laws have been enacted over the years dating back from 1923, to 

regulate environmental pollution through the State and Central Pollution Control 

Boards (SPCB and CPCB), but multiplicity creates its own ambiguity, behind 

which offenders hide. Pollution control laws should be consolidated. Otherwise~ 
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elaborate provisions of law appear to exist, the law remains ineffective and the 

environment continues to deteriorate. The principal legislation is repetitious and 

poorly drafted. The laws are not backed by sound policy pronouncements and the 

legislation does not appear well thought out but seem ad-hoc. This is especially 

true of a number of rules and notifications like the Coastal Regulation Zone and 

the Environment Impact Assessment (EIA) notifications issued in recent times 

(NLSIU, 1999). 

The pollution control laws are based on a command- and control regime 

with an emphasis on punitive rather than pro-active and preventive measures. 

Though the boards have wide ranging powers, including the ability to hold 

industrialists personally liable for environment damage these are rarely exercised 

effectively. Undue emphasis is placed on criminal procedure, and as a result there 

is considerable delay in convictions. Before judicial process is initiated against 

polluters, spaces for cooperation and partnerships between various groups should 

be explored. Central and State Boards also need powers to impose progressive 

monitory penalties on the polluters. This will, to a great extent, reduce need for 

time consuming legal recourse. Greater cooperation between Central and State 

Pollution Control Boards is needed. Another major lacuna in the law is that some 

areas like groundwater pollution remain outside the purview of the pollution 

control laws. Consolidation and codification of the law would remove some of 

these problems. Moreover, the present pollution control ~aws does not address 

small-scale industries, which pollute with impunity. Setting up functioning 

common effluent treatment plants, through appropriate incentives are important. 

Small Scale Industries may have to be relocated together to facilitate the . 

establishment of such facilities. 

CONCLUSION 

The present chapter is concerned with the groundwater uses and 

requirements in different sectors and also discussed some groundwater related 

problems. There is a drastic change especially in the fields of agriculture and 

industry in the study area during the last 5 years period, only because of low cost 

of construction of shallow tube wells, increased in infrastructural facilities like 
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rural electrification and · industrial credit, introduction of HYV seeds and 

implementation of land reform measures are the contributory factors. The gross 

area irrigation has increased from 54.69% in 1992-93 to 55.64% in 1997-98 due 

to the above mentioned facilities. The total use in the study area in 1997-98 comes 

to 22,405.15 ham which was 9,293.68 ham in 1992-93, registering an increase of 

141.08 %. The total water requirements in the area of investigation in 1997-98 

have been estimated at 48,150.10 ham, which was 23,601.44 ham in 1992-93, 

registering an increase of 104.01 %. The maximum·water requirements involved 

for irrigation purposes (92.07 %) and is followed by domestic, livestock and 

industries. The intensity of total water utilization has increased from 11.17 ha mJ 

km2 in 1992-93 to 26.93 ha mJ km2 and the water intensity has been changed 

from 28.36 ha mJ km2 in 1992-93 to 57.87 ha mJ km2 in 1997-98. 

The study area and its people is suffered by a number of water related 

problems. With the recent increasing consumption of water area the rate of 

·increase will be still higher in the coming years. Today agricultural production has 

to achieve all attainable heights to feed the growing millions by adopting the best 

cropping patterns so as to enable the best use of available water supplies. 

Conjunctive use involves recharging of groundwater resources when available 

surface water in excess of the requirement and withdrawing the groundwater 

through tube wells during the period of a drought. The value of the consumptive 

use of water varies from crop to crop and for the same crop it varies with time as 

well as in space. It is evident that high water consumptive use has been seen for 

the irrigated lands under the summer crops and less water consumptive use in 

winter crops. As the area is covered by a number of tea gardens and their owners 

are busy to fulfill their business demand through the over extraction of 

groundwater without any consideration of surrounding inhabitants, hence for the 

protection of the villagers, water pollution and the water extraction rules and 

regulations should be executed properly and strictly. The development of water 

resources for their optimum use involves proper planning and conservation of the 

resources in the study area. There is need for conjunctive use of surface and 

groundwater resources and their proper management, which has been discussed, in 

the following Chapter. 




