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ABSTRACT 
Water is the precious gift of nature. We cannot live without water. Due to over population urbanization and 

industrialization, the demand of water is rapidly increasing .Most of the countries of the world face water crisis. Our 

India is one of them. The study area is located about 20 km from state capital. Sekmai town is located in the Imphal West 

district of Manipur. The coordinates are 24°58'17"N and 93°53'4"E. The town is located along the Sekmai River. Awang 

Sekmai which is a part of Imphal valley enjoys a very pleasant climate which is neither hot nor cold and thus makes the 

area a suitable place for healthy living. The average maximum temperature prevails for whole Imphal valley including 

Sekmai ranges between 14
0
 to 32

0
C during summer and up to 25

0
C during winter. The area is covered by varieties of 

flora ranging from herbs to shrubs to tall trees Pre-monsoon rain begins towards the end of April-May and continues 

sometimes up to September with maximum amount of rainfall in the month of June and July. The average annual rainfall 

of the Imphal valley is 1500 mm approximately. People of Awang Sekmai use wells and tube wells for domestic purposes. 

But it is found that the level of water table is declining. We need to conserve water & aquifer because once aquifer loses 

its property, it cannot regain. Artificial recharging techniques like Stream modification, Check dam, Recharge wells, 

Percolation ponds and Recharge pits and shafts may be installed to solve the problems. 

 

INTRODUCTION 

 Manipur is a small state located in a hilly terrain with a small portion of valley. It has complex 

geology, geography, geomorphology, and lithology. Most of the Lakes become vanishing with the course of 

time. Some of them remain only for namesake. Many ground water recharging structures like ponds, tanks and 

swampy areas are greatly reduced due to urbanization and change in land use pattern (Sherjit and 

Mohon,2016) .Rivers are greatly polluted in many parts of the state. But demand of water is increasing day by 

day due to rapid increase in population. Many villages and towns are prone to water scarcity. Awang Sekmai 

which is located in Imphal valley is one of them. Traditionally people use wells and tube wells for domestic 

purposes. Nowadays water table is rapidly declining in that area due to over exploitation. People are favored 

in deeper wells. Now it is necessary to construct recharging structures to conserve ground water for future. 

 

ABOUT THE STUDY AREA 
 

1.1 LOCATION OF THE STUDY AREA 

Sekmai town is located in the Imphal West district of Manipur. The coordinates are 24°58'17"N and 

93°53'4"E. It is 20 km from the state capital Imphal. The incredibly beautiful river side town is located amidst 

the Nongpok Ningthou Hill, Koubru Hill, Khurkhul and Kounou Hills. The town is located along the Sekmai 

River. 
 

1.2 GEOMORPHOLOGY, LITHOLOGY AND DRAINAGE  

From the geomorphic point of view Awang Sekmai is located in an alluvium fan deposit which is 

bordered by low hills. The ephemeral Sekmai River flows through the study area. Small scale quarrying of 

construction materials like sand, gravel and sometimes large boulders is done in the river terraces. 

Lithologically, the area consists of soil (including clay and organic matter), sand, gravel, pebble, 

boulder deposits and old river terraces (Sherjit and Mohon,2014). 

http://www.hoparoundindia.com/manipur/city-guides/%20http:/www.hoparoundindia.com/state-guides/manipur.aspx
http://www.hoparoundindia.com/manipur/city-guides/%20http:/www.hoparoundindia.com/manipur/sekmai-attractions/Sekmai-River.aspx
http://www.hoparoundindia.com/manipur/city-guides/%20http:/www.hoparoundindia.com/state-guides/manipur.aspx
http://www.hoparoundindia.com/manipur/city-guides/%20http:/www.hoparoundindia.com/manipur/sekmai-attractions/Sekmai-River.aspx
http://www.hoparoundindia.com/manipur/city-guides/%20http:/www.hoparoundindia.com/manipur/sekmai-attractions/Sekmai-River.aspx
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Fig1. Map of the study area (not in scale) 

 

1.3 CLIMATE AND VEGETATION 

 Awang Sekmai which is a part of Imphal valley enjoys a very pleasant climate which is neither hot 

nor cold and thus makes the area a suitable place for healthy living. The average maximum temperature 

prevails for whole Imphal valley including Sekmai ranges between 14
0
C to 32

0
C during summer and up to 

25
0
C during winter. The area is covered by varieties of flora ranging from herbs to shrubs to tall trees. 

 

1.4 RAINFALL / PRECIPITATION 
The pre-monsoon rain begins towards the end of April-May and continues sometimes up to 

September with maximum amount of rainfall in the month of June and July. The average annual rainfall of the 

Imphal valley including Sekmai is 1500 mm approximately.  
 

1.5 SOURCE OF WATER 

Wells and tube wells are the important sources of water for domestic purposes. The source of water 

for irrigational purposes is Sekmai River and its tributaries. 
 

2.1 CAUSES OF WATER PROBLEM 

a) Over exploitation or excessive pumping to meet increasing water demand 

b) Over population and excessive consumption 

c) Urbanization and increased of paved surface area 

d) Lack of traditional  water conservation structures like ponds and tanks 

e) Non availability of other source of water for domestic uses 

f) Most of rainwater is drained out without enough recharging aquifer 

g) Lack of awareness 

h) Insanitary disposal of waste to river and streams. 
 

2.2 ARTIFICIAL RECHARGE TECHNIQUES 
The artificial recharge techniques can be broadly classified as follows (modified from CGWB)- 
 

 I)  DIRECT METHODS 

A) SURFACE SPREADING TECHNIQUES 

These methods are suitable where large area of basin is available and aquifers are unconfined without 

impervious layer above it. The rate of infiltration depend on nature of top soil if soil is sandy the infiltration 

will be higher than those of silty soil. The presence of solid suspension in water used for recharge clogs the 

soil pores leading to reduction in infiltration rate i.e. recharge rate. Water quality also affects the rate of 

infiltration. The various spreading methods are as below:- 
 

1. Flooding : This method is suitable for relatively flat topography. The water is spread as a thin sheet. 

It requires a system of distribution channel for the supply of water for flooding. Higher rate of vertical 

infiltration is obtained on areas with undisturbed vegetation and sandy soil covering. 
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2. Ditch and furrows: In areas with irregular topography ditches or furrow provide maximum water contact 

area for recharge. This technique consists of a system of shallow flat bottomed and closely spaced ditches / 

furrow which are used to carry water from source like stream /canals and provide more percolation 

opportunity. This technique required less soil preparation and is less sensitive to silting.  
 

3. Recharge Basin: This is the most common method constructed parallel to stream channels for artificial 

recharge they are either excavated or enclosed by dykes and levees.. In this method, water is impounded in 

series of basins,. The size of basin may depend upon the topography of area, in flatter area will have large 

basin. The most effective depth of water in basin is 1.25 m (Baumani New York) because lesser or greater 

depths resulted in reduced rate of infiltration. This method is applicable in alluvial area as well as hard rock 

formation. The efficiency and feasibility of this method is more in hard rock formation where the rocks are 

highly fractured and weathered. 
 

4. Bench terracing: Bench terracing involves leveling of sloping lands with surface gradients up to 8 percent 

and having adequate soil cover for bringing them under irrigation. It helps in soil conservation and holding 

runoff water on the terraced area for longer durations, leading to increased infiltration and ground water 

recharge. For implementing terracing, a map of the watershed should be prepared by level surveying and 

suitable benchmarks fixed. A contour map of 0.3 m contour interval is then prepared. Depending on the land 

slope, the width of individual terrace should be determined, which, in no case, should be less than 12 m. The 

upland slope between two terraces should not be more than 1:10 and the terraces should be leveled. The 

vertical elevation difference and width of terraces are controlled by the land slope. The soil and weathered 

rock thickness required, vertical elevation difference and the distance between the bunds of two terraces for 

different slope categories are furnished 
 

5. Contour bunds and contour trenches:. Contour trenches are rainwater harvesting structures, which can be 

constructed on hill slopes as well as on degraded and barren waste lands in both high- and low- rainfall areas.  

The trenches break the slope at intervals and reduce the velocity of surface runoff. The water retained in the 

trench will help in conserving the soil moisture and groundwater recharge. This technique is generally adopted 

in low rainfall areas (normally less than 800 mm) where gently sloping agricultural lands with very long slope 

lengths are available and the soils are permeable. They are not recommended for soils with poor internal 

drainage e.g. clayey soils. 
 

6. Nalah bunds and check dams: A check dam is a small dam, which can be either temporary or permanent, 

built across a minor channel, or drainage ditch. Similar to drop structures in purpose, they reduce erosion and 

gullying in the channel and allow sediments and pollutants to settle. They also lower the speed of water flow 

during storm events. Check dams can be built with logs, stone, or sandbags. Of these, the former two are 

usually permanent or semi-permanent; and the sandbag check dam is usually for temporary purposes. Also, 

there are check dams that are constructed with rockfill or wooden boards. These dams are usually used only in 

small, open channels that drain 10 acres (0.040 km
2
) or less; and usually do not exceed 2 feet (0.61 m) high. 

They are also called Jack Dams.  
 

7. Gully plugging: Torrential flow of water cuts into the soil, forming rills which are gradually deepened into 

gullies. Gully plugs can be mechanical or vegetative barriers across the gullies to slow down the water flow 

and check further extension of the gully. Vegetative gully plugs are made by planting of hardy species such as 

chrysopogon, Vetiver or Munj grass. 
 

8. Percolation ponds: Infiltration ponds (also called infiltration basins or percolation ponds) are large open 

water ponds that are either excavated or in an area of land surrounded by a bank, and normally will not exceed 

15,000 m
3
. They store rainwater but with the main aim of infiltrating the water to aquifers where it can be 

extracted using boreholes, hand-dug wells, or nearby springs. They are constructed in areas where the base of 

the pond is permeable and where the aquifer to be recharged is at or near the surface. 

http://en.wikipedia.org/wiki/Dam
http://en.wikipedia.org/wiki/Drop_structure
http://en.wikipedia.org/wiki/Logging
http://en.wikipedia.org/wiki/Rock_(geology)
http://en.wikipedia.org/wiki/Sandbag
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Fig.2  Pond located at Awang Sekmai Kangjeibung            Fig.3 A view of Sekmai river 
 

9. Stream modifications: Seepage from natural streams or rivers is one of the most important source of 

recharge of the ground water reservoir. When total water supply available in a stream / river exceeds the rate 

of infiltration, the excess is lost as run off. This run off can be arrested through check bunds or widening the 

steam beds thus larger area is available to spread the river water increasing the infiltration. The site selected 

for check dam should have sufficient thickness of permeable bed or weathered formation to facilitate recharge 

of stored water within short span of time. The water stored in these structures is mostly confined to stream 

course and height is normally less than 2 m. To harness maximum run off, a series of such check dam may be 

constructed 
 

10. Irrigation methods: In irrigated areas water is sometimes deliberately spread by irrigating cropland with 

excess water during dominants winter or non irrigating seasons. The method requires no additional cost for 

land preparation because the distribution system is already installed. Even keeping irrigation canals full 

contribute to recharge by seepage from the canals. Where a large portion of the water supply is pumped the 

method has the advantage of raising the water table and consequently reducing power costs. 

 

B) SUB SURFACE TECHNIQUE 

In this method the structure lies below the surface and recharges ground water directly. The important 

structures commonly use are Recharge wells, Recharge shaft, Dug wells etc  

1 Recharge wells: Recharge wells can be of two types - (a) Injection well, where water is “pumped in” for 

recharge and (b) Recharge well, where water flows under gravity 

The Injection wells are similar to a tube well. This technique is suitable for augmenting the ground 

water storage of deeper aquifers by “pumping in” treated surface water. These wells can be used as pumping 

wells during summers. The method is suitable to recharge single aquifer or multiple aquifers. The recharge 

through this technique is comparatively costlier and required specialized technique of tube well construction 

and maintenance to protect well from clogging. It is better if an abandoned tube well is used as a recharge well 

which will be a cost-effective structure The recharge well for shallow water table aquifers up to 50 m are cost 

effective because recharge can take place under gravity flow only.  

      
Fig 4 Wells located at Awang Sekmai Mayai Leikai and Makha Leikai 
 

2. Pits and shafts: In area where impervious layer is encountered at shallow depth the pits & shafts are 

suitable structure for artificial recharge. These structures are cost effective to recharge the aquifer directly. 

The diameter of shaft should normally be more than 2 m to accommodate more water. A silt free source water 

can be put into recharge shaft / pit directly through pipes, if this pipe is kept above water table there are 

chances of choking of the aquifer by air bubble with water therefore it is always advisable to lower the 

injection pipe below the water level.  
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On other hand in the areas where source water is having silt the shaft / pit should be filled with 

boulder, coarse sand from bottom to have inverted filter or the source water should be passed through a 

separate filter chamber before it enters the shaft / pit.  The advantage of shafts / pits structure is that they do 

not require large piece of land like percolation tank & other spreading method and there are practically no 

losses of water in form of soil moisture and evaporation like other methods of spreading.  
 

3. Gravity Head Recharge Wells: In addition to specially designed injection wells, existing dug wells and 

tube/bore wells may also be alternatively used as recharge wells, as and when source water becomes available. 

In areas where considerable de-saturation of aquifers have already taken place due to over-exploitation of 

ground water resources resulting in the drying up of dug wells and lowering of piezometric heads in bore/tube 

wells, existing ground water abstraction structures provide a cost-effective mechanism for artificial recharge 

of the phreatic or deeper aquifer zones as the case may be. Schematics of a typical system for artificial 

recharge through dug wells  

 

II) INDIRECT METHODS 

A) Induced recharge 

It is an indirect method of artificial recharge involving pumping from aquifer hydraulically connected 

with surface water such as perennial streams, unlined canal or lakes. The heavy pumping lowers the ground 

water level and cone of depression is created. Lowering of water levels induces the surface water to replenish 

the ground water. This method is effective where steam bed is connected to aquifer by sandy formation. 

B) Aquifer modification by Bore blasting and hydro fracturing 

i) Bore blast technique: Bore blast technique is adopted to create more storage space of Groundwater 

artificially in massive and crystalline hard rock by fracturing the bed rocks.  Hydrogeological survey is carried 

out to locate such area where the rock can be blasted to develop cracks below the zone of weathering. The no 

of boreholes is calculated depending on the quantity of water to be made available. Suitable type of slurry 

explosive is lowered in the boreholes and is blasted using detonating cord and electrical detonators. At a time 

about 5 to 6 boreholes are blasted. This technique is applied in assured rainfall areas and where landforms are 

mostly hilly. These are most suitable for small habitations of about 100 to 150 population, where drinking 

water shortage occurs. 

ii) Hydro fracturing: This technique is applied for rejuvenation of poor yielding or Unsuccessful 

bore wells. Some of the bore wells in the villages are successful and fitted with pumping device. Poor yielding 

and dry bore wells in the same village indicate that the fractures do not exist or if existing, they are not 

connected to the nearby bodies, and the fractures may be closed or sealed.  By this technique very high 

hydraulic pressure is created between the confined sections of the bore well. This very high pressure is 

responsible for opening the closed or sealed fractures and further connecting it to nearby bodies. When 

confined section of bore well is not having existing network of fractures then the new fractures are created and 

these newly created fractures are further extended to connect the water bodies.  

 

III) COMBINATION OF ANY ABOVE 

2.3 SELECTION OF RECHARGING METHODS  

The type of artificial recharge system that can be developed at any specific site is controlled, to a large 

degree, by the geologic and hydrologic conditions that exist at that site. Site selection criteria, in addition to 

economic considerations should include at least the following (modified from O'Hare et al., 1986) - 

1.Movement of ground water 

 2. Quantity and Quality of source water available 

3. Resulting water quality (reactions with native water and aquifer materials) 

4 Clogging potential 

5. Underground storage space available 

6. Depth to underground storage space 

7. Transmission characteristics 

8. Topography/applicable methods (injection or infiltration) 
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9. Legal/institutional constraints 

10. Cultural/social considerations                                                                                                                11. 

Thickness and permeability of the material overlying the aquifer, if any. 

12. Thickness and permeability of the aquifer. 

 13. Proximity of the potential recharge site to an appropriate well field cone of depression. 

14. Water- level difference between the aquifer and the recharge site 

15. Availability of property (land)                                                                                                                            

16. Environment & Land use pattern                                                                                                                                                 

17. Cost and available technology  

 Following methods are suggested for recharging ground water                  

Sl. no. Techniques of recharging Suitable Location 

1 Stream modification/Augmentation Course of Sekmai river 

2 Irrigation methods  Already available Paddy fields and canals, it 

will also increases food production 

3 Injection/ Recharge wells Near streams but costlier than gravity wells 

4 Gravity head recharge wells  Foothills and sloping areas 

5 Recharge pits and shafts Percolation ponds & canals 

6 Ditches and Furrows River banks  

7 Recharge basins River banks 

8  Check dams and nalah bunds Small tributaries 

9  Percolation ponds Suitable places and it can be used as surface 

source of water 

10 Installation of additional sanitary recharging 

structures to the wells 

Already available public & private wells 

 

2.5 Advantages and precaution of artificial ground water recharge 

Artificial recharge has several potential advantages like 

 Aquifer water can be improved by recharging with high quality injected water.  

  Decrease the size of areas needed for water supply systems  

 Groundwater recharge stores water during the wet season for use in the dry season 

 In many river basins, control of surface water runoff to provide aquifer recharge reduces sedimentation 

problems.  

 In rock formations with high, structural integrity few additional materials may be required (concrete, 

softstone or coral rock blocks, metal rods) to construct the wells.  

 Increase stream flow  

  Increase well yield  

 Most aquifer recharge systems are easy to operate.  

 Recharge can significantly increase the sustainable yield of an aquifer.  

 Recharge methods are environmentally attractive, particularly in arid regions.  

 Reduction of flood flows 

 Reduction of salt water intrusion or leakage of mineralized water  

  Renovation of waste water 

  Store fresh water derived from rain and snow melt.  

 Very few special tools are needed to dig drainage wells.  

Precaution to be taken for groundwater recharging 

 Drainage wells should be maintained adequately so that the wells do not fall into disrepair and to 

prevent from groundwater contamination.  

 During construction of water traps, environmental effects should be minimized as far as possible.  
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  Quality of the injected water should be controlled. .  

 The hydrogeology of an aquifer should be investigated and understood before any future full-scale 

recharge project is implemented.  

 There is a potential for contamination of the groundwater from injected surface water runoff, 

especially from agricultural fields and roads surfaces. So the surface water runoff should be pre-

treated before injection.  

 

3 CONCLUSION 

The process of urbanization often causes changes in ground water level as a result of decreased 

recharge and increased withdrawal. As population increases many individual wells are abandoned in favour of 

deeper wells. During field investigations, it is found that well located at Sekmai bazar has lowest ground water 

elevation as a result of reduced ground water recharge due to paved surface area and increased ground water 

discharge (excessive consumption) 

Since there is no any law and legislation about digging wells in our state, the number of well are also 

increasing day by day. It implies increasing of ground water withdrawal without recharging. This may lead to 

the damage of aquifer. We need to conserve water & aquifer because once aquifer loses its property, it cannot 

regain. Artificial recharging techniques like Stream modification, Check dam, Recharge wells, Percolation 

ponds and Recharge pits and shafts may be installed to solve the problems 
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