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Hydrogeology Assessment for Mayong & 

Bhurbandha block, Morigaon dist. Assam 
Introduction 

Morigaon district is situated between 26.15
0
 North and 26.5

0
 North latitude and between 92

0
 East 

longitude. Morigaon Town, the district headquarter is situated at a distance of 78Km from Dispur, 

the state capital of Assam, India. The district covers an area of 1450.02 Sq. Km and is bounded by the 

Brahmaputra on the North, Karbi Anglong district on the South, Nagaon District on the East and 

Kamrup District on the West. The greater part of the district is an alluvial plain, criss-crossed with 

numerous rivulets and water ways and dotted with wetlands and marshes. The river Brahmaputra 

flows along with the northern boundary of the district, while Killing, Kollong and Kopili rivers flow 

through the southern part of the district. The river Killing meets Kopili at the Matiparbat where from 

Kopili moves westward. Kollong joins Kapili at the Jagi Dui Khuti Mukh and from here they jointly 

flow into the Brahmaputra. There are three Reserved Forest constituted under Assam Forest 

Regulation Act, 1891 namely Sunaikuchi, Khulahat, and Bura Mayong and a wildlife Sanctuary 

Pabitara, famous for the Indian one horned Rhinoceros. 

 

Climate and Rainfall  

The monsoon lasts from April to July or the onset at times is delayed by a month with early 

completion, while floods create havoc usually from June to September. The average annual rainfall is 

about 1530.9 mm (annual average Rainfall 2006 – 2010; IMD) and temperature in winter varies from 

a maximum of 24.8 ° Celcius to a minimum of 11.2 ° Celcius while summer temperature varies from a 

maximum of 32.9 ° Celcius to a minimum of 25.5 ° Celcius. The annual average maximum 

temperature is 30.4 ° Celcius and the minimum is 19.8 ° Celcius and the cold period is from 

December to February. 

 

Geomorphologic Features and Landforms 

The topography of the area is relatively flat and undulating with numerous low lying areas in the 

form of wetland, marshy areas, meanders, oxbow lake and inter-connective paleo channels, where 

the maximum ground elevation is 55 m and minimum elevation is 43 m above Mean Sea Level (MSL), 

other than a few intermittent hillocks with a maximum altitude of 253 m above MSL with a NE-SW 

trend is observed.  The area represents a floodplain with gentle slope under kopili and kolong river 

influence and is bounded by low mountains and hills on the southern side and the mighty river 

Brahamaputra towards the North.  

The river Brahmaputra and its important tributaries like Kopili originating in East Khasi Hills District 

of Meghalaya and Kolong originating in sonitpur district of Assam as a inland feeder from the 

Brahmaputra. Kopili retains a considerable amount of base flow during winter months while kolong 

retains only meagre base flow and is largely controlled by the available discharge in Brahmaputra.  

The rivers and streams are highly meandering in nature and sudden change in courses of these rivers 

is possibly due to siltation and loosing stream velocity and epiorogenic movements has created 

numerous meanders, oxbow lake and inter-connective paleo channels which facilitate flood 

attenuation process. A total of 183 wetlands with a total area of 11658.00 Ha are distributed in the 

district.  
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Geology 

The area represents a part of the foreland depression between the Himalayas in the north and the 

Shillong plateau in the south with the following stratigraphic succession;  

 

Age  Formation  Lithology  

Quaternary  Younger & older Alluvium Fine to course sand, gravel pebble embedded in sand   

Archean  Shillong Group  Gneiss intruded by acidic granite & basic intrusive   

 

The unconsolidated alluvium of Quaternary age comprise of younger and older alluvium consisting of 

sand of various textures with minor amount of silt and clay and is found in the area between kolong 

and Brahamaputra, while the older alluvium is found in the channels of kolong and kopili river and to 

the south. The Archean group of rocks comprise of biotite- hornblend gneiss granulites, schist 

intruded by granites & pegmatites exhibit NE-SW trend with moderate dip towards NW. As per 

CGWB records, the granite basement is encountered at a depth of 95m at Jagiroad, 239 m at 

Dharamtul and 254 m at Rajagaon towards Brahamaputra, i.e., the slope of the basin dips from 

south to north. 

 

Soil type 

The flood plain is mostly made up of sandy silty loam to clay loam, light grey to dark grey in colour 

with moderate to high permeability mostly developed under Kolong and Kopili river influences. Soil 

samples for soil nutrient analysis obtained from the farm field sites and analysed at RCSD laboratory 

reveals that the soil is acidic in nature with a PH 4 to 4.5. The soils of the area are characterized by 

low organic matter (below 0.5%by wt), low to medium presence of Nitrate nitrogen 9- 18 lbs/ acre, 

very low presence of Ammoniacal  Nitrogen  <13 lbs/ acre, low Potassium < 100 lbs/acre, Phosphate 

< 20lbs/acre. Secondary elements such as Sulphate (SO4) lbs <1200 and Calcium < 500 lbs are low in 

presence.  

 

Kopili River 

Kolong River 

Project site 

Brahmaputra river 

 Wetland chain 

Archean Group, strike  NE SW 

N 

Hydraulic Gradient 

0.53 m per km  

 Youn ge r Alluvium 
 

Older Alluvium 

Geomorphology & Hydrogeology map of the Project site covering a larger landscape domain 
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Hydrogeology  

The project area is overlain by unconsolidated alluvial sediments of the Quaternary age, which can 

be differentiated into recent flood plain & Channel fill deposit of the Kolong & Kopil river system 

which spreads across the low-lying flood plain area and the older alluvium occupying the upland 

areas towards the south. Groundwater in the area occurs as semi-confined conditions in the near 

surface conditions and in the deeper horizon, under semi-confined to confined conditions. Depth to 

water level ranges from 2.9 m to 5.2 m bgl in the post-monsoon period and 0.75 to 1.84 m bgl during 

monsoon period. Some of the shallow tube wells behave as artesian conditions during the monsoon 

period when the water level in Kopili river rises above main ground level and flows between the 

embankments.    

 
Depth to Water Level (DTW)  

Pre- monsoon  Monsoon     Post monsoon 

Jan  Feb  March  Apr il  May  June  July  Aug  Sep  Oct  Nov  Dec 

4.65 m 4.71m  4.75m  5.0m 5.15m 3.21m  1.21m  1.62m  1.40m  1.71m  2.87m 4.15m  

Source RCSD. DTW based on monthly monitoring in 13 permanent observation wells, 2010-2011 

 
Ground water monitoring undertaken by Central Ground Water Board (CGWB) during 1989 to 1998, 

exhibited a fluctuation of 2.53 to 2.83 mbgl for pre monsoon and 1.43 to 1.73 mbgl for post 

monsoon period, where the average annual rainfall was 1770 mm. Inferences from the current 

2010-2011 water level fluctuation in comparison with the decadal past (1989 to 1998) figures refers 

to the fact that there is a declining trend in the phreatic surface during the pre monsoon period by 

2.32 m influencing the rise in the capillary fringe which affects the water dependent food & 

livelihood generation activities and the environmental services of the wetland ecosystem. However 

the phreatic surface during the monsoon period remains static, from which it can be presumed that 

even through there has been a decline in the average annual rainfall by 239.1 mm, the current 

average annual rainfall of 1530 mm together with other major inflow components (inflow from 

other basins, influent seepage from streams, return seepage) helps in replenishment of ground 

water to gain back to 1.43 to 1.73 mm. The monthly Water table fluctuation trends exhibits a sharp 

drop from the month of December, attributing to the fact that major amount of recharge is based on 

the monsoon which spreads from April to September for the site and thereafter a considerable 

amount of ground water release takes place as base flow, where kolong and kopili behave as 

influent stream. As per CGWB report 2000, the decadal change (1989 to 1998) in the ground water 

level has shown a rise of less than 1 m for 20 percent area in the south and eastern part of the 

district and a fall by less than 1 m for 68 percent area and ground water level change of more than 1 

m for 12 percent area in the north western part of the district.  The hydraulic gradient of the 

phreatic surface as per CGWB finding is about 0.53 m per km towards North and North West.       

 
The panel diagram, based on litholog data of exploratory bore wells by Directorate of Geology & 

Mining (DGM), Govt of Assam indicates that underlying aquifer is predominantly made up of sand 

and gravel with a layer of sandy silty loam to clay loam on top by about 10 to 25 m and its thickness 

increases towards the north. While an intermittent layer of silt to clay loam is found towards the 

south and the western part of the basin. Study values on aquifer samples by CGWB indicates an 

average specific yield of 26.14 

 

Groundwater Quality                                                                                                                                                                                                                               

Chemical analysis of ground water in the project area has been carried out by RCSD in the field by 

trained volunteers supported by RCSD professionals with the help of potable test kits for analyzing 

Iron, Nitrate, fluorides, Arsenic and H2S in reference to the WHO drinking water standards. It has 

been observed that Iron content is most of the open wells are within the permissible limits of 1 ppm, 
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while in the hand pumps the concentration of iron ranged from 2 – to above 10 ppm. The 

concentration of iron however varies from village to village. Most of the open wells are being 

replaced by the hand pumps which are in majority. The concentration of nitrate ranged from 10 – 20 

ppm and was observed to be within permissible limits. Concentration of fluorides ranged from 0.5 to 

2 ppm and in therefore observed to be above the permissible limit of 1.5 ppm in some samples. Two 

of the project villages have reported the presence of Arsenic in the range of above 0.05 ppm, 

bacteriological contamination has been reported from 7 samples location out of the total 20 

samples.   

 
Ground water quality analysis  

Total samples analyzed H2S Iron Nitr ate Fluor ide Arsenic 

20 7 positive  2- 10 ppm 10-20 ppm 0.5 - 2 ppm 0.05 ppm 
Source: RCSD 

 

Status of Ground & Surface Water Development  

Even though the district is highly flood prone with three to four spells of flood annually as majority 

of the area lies below the maximum flooding level mark of Brahamaputra, the area still faces 

intermittent dry spells and becomes extreme during the kharif & rabi period and therefore irrigation 

based on ground water become a vital need for raising crops during the period. CGWB during 1998 

estimated a total annual replenishable recharge of 386.40 mcm with an annual draft of 130.11 mcm.  

 
District Geographical area 

Sq. Km 
annual replenishable 

recharge mcm 
annual Utilizable  
recharge mcm 

Annual draft mcm Balance available 
GW mcm 

Morigaon 1450.02  386.40  328.41  130.11  230  

Source; CGWB, 1998   

 

Ground water development is mainly through Shallow Tube Wells (STWs) extending to a depth of 

about 37 to 40 m fitted with diesel engine pumps and surface water utilization through small scale 

lift irrigation system involving low-lift pumps (LLPs), or through traditional canoe and the watering 

spade is limited to wetlands, marshy areas and abandoned channels. Keeping in view the low level of 

growth in irrigation, it is desirable to exploit the ground water potential in limited way for crop water 

irrigation during rabi and kharif period. The project area has limited Shallow tube wells (STW) 

ranging from 90 to 110 feet depth with bamboo screen filter installed by local plumbers with a 

discharge of 15 litters per second (Lps) during the pre-monsoon period. Majority of the STW are 

operated by 5HP capacity diesel pump sets. 27 privately owned Shallow tube wells are found to be 

installed in the four project village which contributes a part of the irrigated (154.48 ha) area under 

Boro/winter paddy cultivation out of the total cultivable area of 661.52 ha. Majority of the farmers 

being small to marginal groundwater development through STW is limited to only a few households 

(27 HH out of 530 HH) due to non affordability in installing STW and high fuel (diesel) operation cost. 

A total number of 276 small & marginal farmers out of 530 farming HH source surface water from 

wetland and marshy area and at time from community farm ponds with the help of diesel pump 

sets, canoe and Seutis for irrigation mostly during winter/ boro paddy and in partial way for mustard 

crops.   

 

Ground water balance  

With increasing changes in annual precipitation trends attributing to climate change and rising 

demand of water for agricultural use the need to manage groundwater resources to the maximum 

possible extent is gaining importance. Communities also recognize the changes in the surface 

(wetland) and ground water availability during the rabi and kharif period in comparison to the past 

and thus feel the need to adopt ground water management practise. Ground water recharge in the 

study area is based on precipitation and from influent seepage from large water bodies (wetlands, 

marsh areas & abandoned channels), flowing rivers and partly from return flow from applied 
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irrigation contributing to the annual increment in the groundwater reserve, which in turn reflects 

the rise of water level during the post-monsoon period. Considering the specific available data on 

inflow and outflow components, the ground water balance for the area could be calculated for 

annual average instead of a seasonal analysis.   
 

Based on the adhoc norms of accepting 20-25 % rainfall infiltration for sand and alluvial areas, the 

recharge from rainfall infiltration is estimated to be {382 mm (0.382 m) per unit area x area} 9.21 

MCM. Considering 23.35% area coverage under irrigation i.e 154.48 ha (1544800 sqm) based on 

baseline information on agriculture land & water productivity and taking into consideration 30 cm 

(0.3 m) as the water application factor for the said area, the volume of water utilised for irrigation is 

found to be 463440 sqm. Considering 35% as the accepted norm for estimating return seepage for 

applied irrigation the estimated ground water recharge is 0.16 MCM. The area has numerous large 

water bodies in the form of wetlands, marsh and inter-connective paleo channels covering a total 

area of 1.743 sq miles (4514349 m
2
), information based on GIS data. As per standard norm for 

calculating the seepage from tanks,  wetland as 44 (0.44 m) to 60 cm per year over the total water 

spread, the ground water recharge for the area is found to be 1.98 MCM.  

 

Changes on ground water storage based on water level fluctuation has been estimated as 4.56 

MCM(Change in storage, ∆S = ∑ h A Sy = 3.4+1+.12 = 4.56. Demand estimation 

for domestic consumption is based on the daily standard consumption by human and livestock 

population (Human 80 L Cattle 57L, poultry 15L, pig 15L), where the break-up of population; 2938 

Human, 1027 cattle, 623 Goat, 342 pig and 2533 poultry is estimated to be 0.12 MCM. Only 27 STW 

have been identified in the four project villages which are being used for extracting ground water for 

winter paddy cultivation. Baseline information on water pumping duration was observed to be of 2 

hours on an average for every five days alternate spreading over a three months period, with an 

additional 10 watering hours for land preparation. Thus the discharge based on applied irrigation 

from STW:  27 STW x 46 hx 15lps = 2484000 lps = 0.0024 MCM.  

 

However influent and effluent seepage from rivers (Kolong & Kopili), inflow and outflow from other 

basins could not be calculated due to paucity of hydrological data over a period of time. The total 

net annual ground water recharge for the site based on rainfall, return seepage from irrigation and 

water bodies is 11.35 MCM. While the annual ground water draft based on domestic consumption, 

applied irrigation and changes in ground water storage is 4.68 MCM, leading to a balance annual 

ground water potential of 6.67 MCM.   It is being observed that maximum draft in the area is related 

to loss in form of base flow to streams and other basins and therefore call for a detail water balance 

study over a period of time.  
  

Wetlands, Agriculture and Groundwater regulation strategy  

Water regulation into the wetlands is largely controlled by the surface runoff received during the 

monsoon period, rather than from the overflow of the river system draining the area which is 

regulated by embankments. The area has numerous perennial surface water bodies in form of 

wetlands, marsh and inters connective paleo channels of varying shape and size covering a total area 

of 1.743 sq miles which acts as a natural water harvesting reservoirs of sizable proportion of the 

available surface runoff water for ground water recharge. In addition to the above the wetlands and 

water bodies help in water regulation by acting as sinks for water discharged from aquifers during 

the monsoon, or partially mitigate floods by storing potential flood water, thereby reducing 

floodwater peaks from Kolong and Kopoli river and ensuring water for later release as base flow 

during dry periods. Based on the litholog information it is observed that the subsurface hydro-

geology; the underlying aquifer along the foreland depression coincide with the surface river basin. 

Besides field level observation and feedback from local communities on water level fluctuation in 

farm ponds, open wells and discharges in STW refer to a close relationship to the corresponding rise 

in the river discharge in Kolong and Kopili river. Thus their exist a close relationship of the water 

bodies in relation to water regulation –water table recharge and discharge governing the local, 
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surrounding ground water and the eco-hydrology viz. a viz. ground water playing a significant role in 

supplying water to wetlands which establishes the hydrological interrelationship between surface 

and ground water and the basis for appropriate site-based management planning. 

 

A total number of 276 small & marginal farming households out of 530 households undertake winter 

paddy cultivating in an around wetlands & marshy areas and source surface water for irrigation.  The 

direct use of wetland fringe zone for winter agriculture using mechanical farm implements leads to 

the damage in the natural soil seal developed over a period of time, while continued fluctuation in 

the phreatic surface during the lean period leads to the drying up of the natural soil seal forming 

cracks resulting in a permanent reduction in its ability to retain and cleanse runoff water. 

Subsequent activity leads to a permanent damage thereby leading to a continuous shrinkage in the 

wetland area as agriculture extends further inwards into the wetlands in search of water. Adding to 

the said scenario, withdrawal of surface water from wetlands & marsh areas for water intensive 

agriculture during the lean period also impacts the fringe zone and the combined impact results in 

the alteration of water regulation functions lead to implications in the local hydrology and for 

downstream users. While similar impact from upstream wetland usage tends to induce a change and 

compromises the ability of wetlands in providing multiple societal benefits.  

 

Thus to overcome the said impacts and to improve the hydrological conditions during the lean 

period it is important to harvesting surface water runoff to the maximum possible extent. As per 

discussion with the community, field observation and GIS based inferences the surface runoff runs 

from east to west after entering the wetland and other water bodies and falls into the Kolong and 

kopili through the unregulated sluice gates, which has also become a source of sorrow for the 

agriculture dependent community. A GIS based surface water resource management planning has 

been undertaken with the community where the community has expressed their view on renovating 

the defunct sluice gates and establish a set of inter- regulating sluice gates that can help regulate the 

inflow and out flow into the wetlands and amongst the villages as per cropping activity and for fish 

culture. A surface water management plan is enclosed for kind reference.  

  

In addition to the above activity re-establish the riparian vegetation that existed around the 

wetlands and other large marshy water bodies, and along major rivers (kolong and kopili) flowing 

within the area can help in increasing the phreatic zone and increase the ground water storage 

capacity for the aquifer.  Encourage periodic cleansing of clogged water bodies form invasive species 

(water hyacinth) which could act as dugouts in strategic locations for improving water quality and 

quantity. Raise awareness on wise use of wetlands amongst local community can help in the 

reduction in encroachment into the wetlands and other water bodies for agricultural activities. 

Encourage activities; application of FYM, organic compost, accumulation of leaf litter that help in 

improving soil organic matter thereby improve soil moisture holding capacity and finally through 

targeted irrigation measures that helps in improving soil water productivity in crops. The combined 

effort can bring about increased socioeconomic and associated environmental benefits.  Since the 

major part of the aquifer comprises of a single hydro-geological unit, it is important to focus 

management over a larger landscape to improve upon the groundwater regulation. This therefore 

calls for increased awareness & participation for wise use of wetlands amongst the all stakeholders, 

management institutions and policy makers.   
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