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Chapter - I: INTRODUCTION 

 

Tripura is a tiny state with geographical area of 10,486 km
2
, situated in the North- Eastern 

Region of India and surrounded by Bangladesh on three sides.  

 

The Gumti basin is situated in the lower middle part of Tripura. Gumti is the major river of 

Tripura. The basin lies in the districts of South Tripura, West Tripura and some part of Dhalai 

Tripura spreading from eastern to western boundary of the state. It is located between latitudes 

23º19′ and 23º47′ N and longitudes 91º14′ E and 91º58′ E. The Gumti basin is surrounded by 

Bangladesh on its east and west. 

 

The catchment area of river Gumti is 2,492 km
2
 within Indian Union and it has the largest basin 

among the rivers of Tripura. 1,921 km
2
 lies in the hill catchment and only 571 km

2
, which is 

nearly 22.9% of the total catchment, lies in the plains. Out of the total catchment area of 2,492 

km
2
, 2,360 km

2
 lies in Udaipur, Amarpur and Gandachara sub-divisions of Gomati and Dhalai 

districts and remaining 132 km
2
 lies in the Sonamura sub-division of the Sepahijala district. 

(Source: THE MASTER PLAN OF GUMTI SUB-BASIN,1996;)  

 

1.1. The Problem 

Rivers are natural water bodies having various beneficial uses for mankind. Gumti is navigable 

and serves to open up the huge hinterland of Amarpur to river trade. Many towns were 

flourishing along its banks in ancient days as is evidenced by the ruins at Udaipur, Maharani and 

Amarpur. The river is being used by thousands of people upto the boundary of Bangladesh to 

fulfill their daily need and greed. Reckless deforestation, extraction of sediments from river bed 

and valley side areas, unscientific filling of sediments across the river for the construction of 

bridge piers within the river bed and many other unscientific activities have made the river 

physically sick. Most of the people along the river side areas use the river for disposing all kinds 

of solid and liquid wastes. Due to such unplanned and unscientific activities the river is 

deteriorating both in terms of its physical condition as well as its pollution status. Thus, it is 
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necessary to take proper measures not only to save the river but also to save the whole geo-

environmental stability of the region.  

 

The present study involves the analysis of the physical (hydrological) condition of river from 

Dumbur (Tirthamukh) hydroelectric power project to the downstream upto Sonamura near 

Bangladesh border. Cross sections have been drawn at Amarpur, Maharani, Udaipur and 

Sonamura at different critical points. 

 

1.2. Objective of the study 

Considering the physical, historical, administrative and economic importance of the area this 

study is directed towards the identification and assessment of environmental condition and man-

environment relationship of the study areas of Gumti river basin area. The main objectives of the 

study area are as follows: 

A) To identify the environmental conditions along the Gumti river from Dumbur Hydel 

Power Project (Tirthamukh) to the Bangladesh border area in Sonamura. 

B) To determine the physio-chemical and biological properties of Gumti river water. 

C) To find out the sources of pollution. 

D) To identify the problems and environmental perception of the habitant along Gumti river. 

E) To propose some remedial measures. 

 

1.3. Location of the study area 

 

Gumti rises from the range connecting Longtharai and Atharamura. It is a big river and runs 

across Amarpur, Udaipur and Sonamura subdivisions and then flows towards Bangladesh by the 

side of Sonamura town. The length of the river in Indian part is 167.4 km.  It is located between 

latitudes 23º19′ and 23º47′ N and longitudes 91º14′ E and 91º58′ E. (Figure 1.1) 
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                                              Figure 1.1.  Location of the study area                                                                                            
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Chapter-II: METHODOLOGY OF THE STUDY 

 

For present study, there is a need of some well maintained methods and procedure for complete 

and successful analysis of the study area. For this study the methodology contains of pre field, 

field and post field works. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

                Figure 2.1.  Flow chart showing Methodology of the study                                                                                                                                               
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Plate 2.1. Taking cross section data and conducting household survey along the river 

Gumti 
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Chapter –III: PHYSICAL BACKGROUND OF THE STUDY AREA 
 

3.1. General flow of River: 

 

The river Gumti rises from the range connecting Longtharai and Atharamura. At the source 

Raimacherra flows from the confluence of Kalyansingh and Malyansingh near Kanti Charan 

Para in the eastern part of Amarpur subdivision till it meets the Surmanadi near Duchaibari at the 

altitude of 86.87 m. After this point the river assumed the name of Gumti and flows down 

through deep gorges upto Dumbur falls. The Gumti takes a westerly turn at this point and flows 

down for about 10 km, where it turns northward upto Amarpur and again flows westwards and 

enters into the plains near Maharani. After entering into the plains the river generally flows in 

west and south-west direction and it enters into the Bangladdesh territory at Sonamura. The total 

length of the river from origin to Indo-Bangladesh border is 167.4 km. The river then flows 

through plains of Bangladesh and meets the Meghna river system near Daudkandi. The length in 

this reach is about 77 km. Its (Gumti) tributaries are Kanchi Gang, Pitra Gang, San Gang, Mailak 

Chhara and Surma Chhara (right bank tributary) and Ek Chhari, Maharani Chhara, Ganga (left 

bank tributary). 

 

3.2. Tectonic setting of Gumti basin: 

 

The area belongs to the Himalaya and Naga Lushai mountain belts / fore deep zone of structural 

ridges and valleys, the whole basin area being located on a synclinal trough with alluvial filling 

down to more than 10 m depth. The underlying rock formation of tertiary age comprises 

moderately hard to soft sedimentary sequence of sandstone, shale and clayey material. The 

valley portion is dominated by thick underlying fine grained sandstone with intervening thin 

shale bands and clayey horizons from a depth of 11m as exposed by the Geological Survey of 

India (GSI) and the Central Ground Water Board (CGWB). Hydro geologically granular layers 

have been encountered in two main horizon (1) 5-60 m. below ground level, (2) 80-300 m. below 

ground level. While the shallow level zone is an unconfined condition, the deeper level zones are 

under pressure of piezometric head varying from 0.5m. to 14m below ground level. 
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3.3. Geology of Gumti river basin:  

 

 Geologically the underlying rocks comprise Dupitila formation of the Pleistocene age striking 

NNE-SSE, dipping in southerly directions. The sandstone is porous and contains absorbed water 

in the pore spaces, which comes out to the surface along the interface with the underlying shale 

layer  and causes inundation in the low lying area which also happens to be the synclinal trough.  

                                                                                        

 

       

      

                                   

                             

                                 

 

                 

 

  

 

 

 

 

 

                                   

           

                             Figure 3.1. Structural map of Gumti River Basin  
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3.4. Relief: 

Tripura is predominantly a hilly state. The ground rises from west to east. There are six 

important hill ranges in Tripura among which the Atharamura and Longtarai hill ranges ar 

situated in the north and north-eastern zone of the Gumti river basin area all of which run parallel 

in northwest to southeast direction. There are two broad physiographic divisions; hills and ridges 

and plains. Among hills and ridges high relief is observed in the eastern part of the Amarpur and 

Karbuk blocks in upstream side near Dumbur Lake, the patch runs from north to south. The 

medium relief starts from the upper catchment of the basin from where the two main tributaries 

Raima and Surma originate. It runs toward north and takes a turn toward north to south and after 

the patch of high relief again it comes up from north to southern direction. The low relief is 

mainly found in a small patch in upper catchment middle part and extends up to the western part 

Group Subgroup Formation Rock type 

Recent  Recent(unconformity) Unconsolidated silt & clay with 

decomposed vegetable matter and 

gravels. 

Dupi tila  Dupitila 

(unconformity) 

Sandy clay, clayey sand stone, 

ferruginous sand stone with 

pockets of plastic clay, silica,& 

laterite 

Tipam Tipam Champanagar Sand stone, occasional sandy 

shale & abundant lumps of fossil 

wood 

Manubazar Sand stone with laminated layer 

and lenses of sandy shale, silt 

stone & mud stone. 

Surma Contact transitional 

Bokabil 

 Thinly bedded repetition of sand 

stone, silt stone/shale, mud stone 

& ferruginous sand stone. 

Bhuban  Hard compact sand stone, olive 

shale, sandy shale & silt stone 

repetition. 
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of the Amarpur and Karbuk blocks. The residual type of relief is found surrounding the Dumbur 

lake. The plains started from the middle part of the basin in a patch runs from the north to south 

and just after the Amarpur and Karbuk blocks towards west. Among them the patches of 

undulating plains, flood plains alluvial plains, inter-hill valley, rolling uplands are found in 

scattered way from the middle part of the basin toward the west up to the Bangladesh border. 

From the map it has been observed that the trend of slope is from east to west.  

                        Figure 3.2. Physiographic map of Gumti River Basin 

 

 

3.5. Drainage: 

The river originates from the range connecting Longtharai and Atharamura and flows westward 

through Amarpur, Maharani, Udaipur and Sonamura sub-division and ultimately enters 
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Bangladesh near Katak bazaar in Comilla. The flow length of the Gumti river in the state is about 

167.4 km and has about 2,492 km2  as catchment   area. The basin run-off essentially depends on 

various factors like intensity and duration of rainfall, its distribution, extent of catchments area, 

vegetal cover and relief and slope among others. The anticlinal hill ranges in Tripura state form 

watersheds from which various drainage patterns emerge. Each valley is drained by a river to 

which several perennial and ephemeral streams join and produce dendritic drainage pattern. 

During the dry season all the important river in the state are fed by ground water and maintain 

certain base flow.  

 

                                  Figure 3.3. Drainage map of Gumti River Basin 

 

3.6. Climate 

3.6.1. Meteorological aspects of Gumti Basin:The south-west monsoon enters Gumti sub basin 

and adjoining areas between end of May and beginning of June and establishes firmly over entire 

North-Eastern India by the end of June. During the monsoon season, a low pressure region 

extends from seasonal low over Rajasthan to Bay of Bengal. Due to this monsoon axis, the 

intensity of rainfall increases or decreases. 
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3.6.2. Climate of Gumti basin: The climate of the Tripura is under the influence of south-west 

monsoon, for which extreme climatic conditions prevail The Gumti basin enjoys a sub-tropical 

and temperate climate. The climate is generally warm and humid with the temperature ranging 

between 3.9ºC to 42.2ºC. Maximum humidity is noticed in the month of June, being almost 

100% and minimum in April, being about 42%. Other meteorological situation for causing heavy 

rainfall is passage of cyclonic storms, originating in the Bay of Bengal, over the State. This is 

generally observed in between April-May and September-October.  

3.6.3. Rainfall: The Gumti sub-basin receives an average annual rainfall of 2238.40 mm. To 

assess the water availability of the basin, long term rainfall data series are required depending on 

the use. (Source: THE MASTER PLAN OF GUMTI SUB-BASIN, 1996 ;)  

 

 

 

 

 

 

 

 

   

 

 

          Figure 3.4. Average rainfall of Gumti Basin  

 

 

3.6.4. River Gauge observation: River gauges are maintained at (i) Amarpur, (ii) Udaipur 

(R.K.Pur), (iii) Sonamura, (iv) Tirthamukh, (v) Kakraban, and (vi) Maharani. However, the data 

for last three stations are not available. The hydrological analysis for Amarpur and Sonamura are 

considered here. The average monsoon and non-monsoon water levels at Sonamura, the 

downstream of Gumti River are as follows: 
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The maximum average water level (Figure 3.5) was observed 9.24 m and minimum average 

water level was 8.61 m in the years 2007 and 2009 respectively in the downstream side of the 

river Gumti among the year 2006, 2007, 2008 and 2009.                                       

Figure 3.5. The average annual water level of Gumti River at Sonamura 

 

The monsoon and non-monsoon water levels of the year 2006, 2007, 2008 and 2009 at Sonamura 

have been shown in the graph (Figure 3.6).  In the monsoon period the water level was high, the 

water level was above 10 m and in the non-monsoonal period it was below 9 m. The maximum 

water level has found in the year 2007. 

                      

 

 

 

 

 

 

 

 

Figure 3.6. The average monsoon and non-monsoon water level of Gumti River at 

Sonamura 
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LEGEND 

3.7. Soil:  Soils in Tripura can be classified into two categories, viz, soils found in Valley plains 

and soils found in hillocks and hills. The valley soils are black gray and light brown with 

medium availability of nitrogen and humus. The soil is deficient in phosphorous, potassium and 

lime, are usually most productive and suitable for cultivation of a wide range crops. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

 

                                  Figure 3.7. Soil map of Gumti River Basin  
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The soils found in the hillocks and hills are reddish to red in colour, the texture varying from 

loamy sand to fine sand. The soils of this region are mainly categorized under 4 orders-Ultisols, 

Inceptisols, Entisols and Alfisols because of their varied parent material. But majority of the soils 

belong to Utisols which are moderately deep to very deep. These are low base status soils with 

consequent higher acidity. Texture of the soil ranges between loamy to clayey and clay percent 

increases down the profile with a thin top soil of about 8". The dominant clay mineral is 

Kaolinite which is low in acidity depending on the nature of the soil. The soils are found to be 

very porous and well drained, moderately to highly acidic, deficient in Phosphorous and variable 

with regard to available Potassium and Magnesium. Soil erosivity is very high due to this varied 

nature of soil depending upon varied parent materials and topography accompanied with climatic 

condition, which vary from region to region.  

The taxonomic soils of Gumti basin has been shown in the map (Figure 3.7).                                                                                                                            
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Chapter –IV: POPULATION AND THEIR SOCIO-ECONOMIC 
STATUS 

 

4.1. Population: India is one of the most populous countries of the world whereas the country 

covers only 2.4 % of the land area of the world. 

In comparison to India’s population the state of Tripura constitute 0.31 % to total population of 

India. According to the census of 2001, Tripura had a population of 31,91,168, among which 

male population was 16,36,138 and female 15,55,030. In comparison to Tripura, the blocks of 

Gumti river basin had a total population of 4,93,121 as per the census 2001 among which male 

population was 2,43,707 and female 2,35,141. The total population of Tripura according to the 

census of 2011 has increased to 36,71,032, among which male population is 18,71,867 and 

female population is 17,99,165. In comparison to the total population of Tripura, block wise total 

population of the Gumti river basin were 556123, 493121, 527635 of the years 1991, 2001 and 

2011 respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1. Settlement Map of Gumti River Basin (Source: SOI toposheet Nos. 79M/14, 

79M/15, 79M/10 of 1931-32 (1:63360 scale) 
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Before the census year 1921, several states recorded negative growth rate. During inter censual 

period, a decline of over 15% in the decadal growth rate from the previous census decade was 

recorded for the Tripura State. Density of population is a better measure for understanding the 

variation in the distribution of population. The state of Tripura has sufficient level of land, the 

density of population which has been consistently increasing since 1901. According to the census 

of 1991, the density of population in Tripura was 263 per km
2
, which was reported in the census 

of 2001 as 304 per km
2
. Whereas in the case of the Gumti river basin the total population has 

decreased in the year 2001 and again the number of population has increased in the year 2011. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2. Settlement Map of Gumti River Basin (Source: Google Map, year 2005, 2009, 

and 2011 

From the settlement maps of the Gumti river basin that has been shown above representing the 

clear picture of increase of population.  
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The data charts of population are showing the total number of population (Figure 4.3) from 1991 

to 2011 in Gumti river basin area. The population was high in the census 1991 than the census of 

2001 and 2011. In the census 1991, 2001, and 2011 the population was 55612, 493121 and  

527635. 

 

 

 

 

 

 

 

 

 

Figure 4.3. Block wise total population of Gumti river basin of the year 1991, 2001, 2011 

 

The data charts of population are showing the total of no of male population (Figure 4.4) from 

1991 to 2011 in Gumti river basin area. The male population was high in the census 1991 than 

the census of 2001 and 2011. In the census 1991, 2001, and 2011 the number of male population 

is 284455, 243707 and 267346, whereas the male population of 1991 is higher than the census 

2001 and 2011. 

 

 

 

 

 

 

 

 

 

Figure 4.4. Block wise male population of Gumti river basin of the year 1991, 2001 and 

2011 
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Figure 4.5. Block wise female population of Gumti river basin of the year 1991, 2001 and 

2011 

 

The total female population of Gumti river basin (Figure 4.5.) is 271707, 235141 and 259031 in 

the census year 1991, 2001 and 2011.  

 

 

 

 

 

 

 

 

 

 

Figure 4.6. Block wise S.C. and S.T. population of Gumti river basin of the year 1991 and 

2001 

The S.C. and S.T. population according to the census year 1991 and 2001 have been shown in 

the chart (Figure 4.6). The total number of S.C. and S.T. population has decreased from 1991 to 

2001.  

The trend showing that the population of the basin area has decreased from 1991 to 2001 and 

again it has increased in the year 2011 than the previous year. The increase of population 
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demands more water and affects the quality of water. More population causes more harm to the 

water quality. Some parts of water of the river Gumti is deteriorating due to the anthropogenic 

activity like extraction of water for various purposes that influence the lowering of water level 

and thereby increases water pollution. Extraction of sand, dumping of waste materials and 

sanitation system joined with the river are the other causes of affecting water.  

 

4.2 Activities and socio-economic status of the inhabitants of the surveyed areas: Gumti is a 

big river and there are human settlements along some parts of the bank of the river. So the effects 

of human intervention on the water health of the river are less with respect to its size. In spite of 

that, some changes have occurred in the river health because the number of population is 

increasing as discussed earlier. It is evident from the socio economic status of the residents and 

their impact on the river Gumti in Amarpur, Udaipur and Sonamura subdivisions (Data generated 

through field survey). 

The following diagrams (Figures 4.7,4.8, 4.9 ,4.10, 4.11, 4.12, 4.13 and 4.14) are showing the 

socio economic status of some areas along the basin. Fig. 4.7 is showing the occupation of 

people of Amarpur along the river. Primary activities (42.59%) are found more than secondary 

(26.85%) and tertiary (31.48%) activities. Fig.4.8 is showing the sanitation systems of surveyed 

areas of Amarpur, i.e. Rangamati, Birganj, Vibekananda pally, Shanti pally etc, along the river 

bank.  The number of kachcha latrine (48.15%) is high along the bank, whereas pacca latrines  

 

      Figure 4.7. Occupation of Amarpur                             Figure 4.8.Sanitation system of            

                                                                                                              Amarpur 
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Table: 4.1.Showing occupation and the sanitation system of the surveyed areas  

 

are less (46.29%) and semi pacca latrine is almost negligible (5.6%) (Table 1). From the chart 

(fig:), it has been observed that the secondary workers (63.79%) is more than the primary 

(25.86%) and tertiary (10.34%) workers in Udaipur along the river bank.(Table-1). It is because 

of the reason that Udaipur is one of the most important towns of Tripura, where primary and 

tertiary activities are less than secondary activity. 

 

 

  Figure 4.9. Occupation of Udaipur                                Figure 4.10. Sanitation system   

                                                                                                            Udaipur 
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The chart (Figure 4.10) is showing the sanitation system, which indicates a good one. The pacca 

latrines (65.51%) are more where the kachcha latrines are 34.48%. Semi pacca is zero there. 

 

                           

 

 

 

 

 

 

 

 

 

 

 

Figure 4.11.Occupation of Khelarmath                                   Figure4.12. Sanitation system              

                                                                                                    of Khelarmath, Sonamura  

   

In Khelarmath, Sonamura, near the channel it has been observed that the primary activities are 

more because this area is mainly occupied by the agricultural land. The percentage of primary, 

secondary and tertiary activities are 50, 35.71 and 14.28.    

Figure 4.12 is showing the sanitation system of the Khelarmath. From the survey it has  been 

evident that the sanitation system is related to the occupation of the population.                                                                                                                                                         

 

 

 

 

 

 

 

 

 

Figure 4.13. Occupation of Hirapur, Maharani             Figure 4.14. Sanitation system of       

                                                                                                      Hirapur, Maharani                   

 

From the surveyed area it is observed that Hirapur is also having the more population in primary 

activities, where the percentage of population in primary, secondary and tertiary are 91.67, 8.33 
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and 0 respectively (Table: 1, Figure 4.13). Most of the sanitation system in Hirapur village is 

kachcha (91.67%) (Table: 1, Figure 4.14). 

                         

Various activities of inhabitants on the river, like; 

i) Agricultural activities along the bank of the river, 

ii) Sand extraction from the river bed, 

iii) Water extraction for the cultivation, drinking and for many other purposes, 

iv) Fishing, 

v) Uses of the water of the river for washing (cloth, utensil, car, animals etc.) which directly 

effects on the water. 

vi) Garbage disposal (household, solid waste-plastic,) in the river directly or indirectly.  

 

4.3. Land utilization: As in all other countries, land in India also used for various purposes. The 

land use or the utilization of land largely depends upon some physical factors like- topography, 

soil and climate as well as upon human factors, like density of population, land tenure and 

technical levels of the people in a given place. The landuse pattern or land utilization is not a 

static one, it changes spatially and temporarily due to the continuous changing of the physical 

and human facto   Tripura has total geographical areas of about 10492 km
2
. According to the 

available statistics out of 1.049 million ha of land 606000 ha of land is covered by forest, 133000 

ha of land is not suitable for cultivation, 1000 ha of land is acquired by permanent pastures and 

grazing land and 4000 ha of land is considered as cultivable waste land. Net sown area accounts 

for about 277000ha of lands to the total utilized land of Tripura.  

 

Land use pattern of gumti river basin has six broad categories as below:-  

i) Forests (more than 61% area); ii) Land put to non-agricultural and barren uncultivated 

land.(10.68%); iii) Permanent pastures, grazing land and under miscellaneous tree crops (0.31%). 

iv) Fallow land (1.29%); v) Net sown area (19.24%); vi) Land put to other uses (7.12%).   
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                               Figure 4.15. Landuse map of Gumti River Basin 
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Chapter –V: STUDY OF CROSS SECTIONS 

 

To comprehend the physical condition of the river valley at a particular point of the river, a 

vertical two dimensional section line is usually drawn across the river which is simply known as 

Cross-section. The section is drawn with the help of dumpy level and other accessories. A 

number of points are to be selected across the river valley on the basis of the break of slopes 

between the two levee tops or between the outer limits of the flood plains (right and left banks). 

Height of each point is measured with the help of such instrument/s and noted with details. After 

that the heights are plotted graphically to view the nature of the river valley at its different points. 

While going to measure the heights of such point’s topographical and hydrological descriptions 

are noted clearly so that the depth, width, cross sectional area of the river valley and micro-

geomorphic features can be plotted on the graphical section. The cross sections may change from 

one season to another or from one year to another depending on the supply of water in the river 

valley and its lifting. 

 

5.1. Selection of the location of the Cross Sections 

A total number of 6 cross sections have been drawn on the basis of such field survey (with the 

help of dumpy level) at 6 different points between Amarpur and Sonamura. It is found that sand 

deposition is a common phenomenon along the river bed, in most places which is being 

enhanced by human intervention mostly near the market area. In most of cases it is found that the 

areas are densely settled in order to get more amount of water than other areas along the river. 

Udaipur one of the important town of Tripura which is situated on the bank of the Gumti river 

and the town of Amarpur, Sonamra also situated along the bank of this river. Thus, these areas 

are considered as critical points and have maximum human intervention. 
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                                          Figure 5.1. Cross section points 

 

 

5.2 Analysis of the cross section 

 

Table: 5.1Showing location of cross section 

Sl. No. Location of cross sections Width (m) Max. Depth (m) 

1 Rangamati (Amarpur) 46.92m 0.41m 

2 Birganj (Amarpur) 45.15m 0.86m 

3 Maharani (Udaipur) 85.9m 1.78m 

4 Badarshab bari, near Badar mokam 

bridge (Udaipur) 

33.95m 0.42m 

5 Chhanban (Udaipur)  114.95m 0.55m 

6 Sonamura near Sanghati setu 87.15m 0.68m 



Geo-environmental status of the river Gumti, Tripura 

 

A short-term project report                                                                                                                        26 

 

 

From the table it is clearly noticed that the width of the river in comparison to the depth is high. 

The average width of these points is 69 m, whereas the maximum and minimum width was 

found 114.95 m in Chhanban and 33.95 m of the section of Badarshab bari. The maximum depth 

of 0.86 m and minimum depth of 0.41 m was observed in Birganj and Rangamati among these 

sections. In most of the points the bed of the river channel is characterized by sand deposition for 

which the channel has experienced bar formation in many parts. A detailed analysis of all these 

cross sections along with their corresponding depths and widths is given below:  

                                                                                                               

      Table-5.1.1. Section: 1                       DATE: 31.03.2012                  

 

The cross section was taken at Rangamati (Fig: 5.2) in the Amarpur sub division to see the 

condition of the channel there. Here, both the banks are characterized by gentle to moderate 

slope. The maximum depth observed there is 0.41 m and the width of that area is of 46.92 m. A 

bar has found across the channel mainly because of the lowering of water level so that the 

deposition occurred there.  

 

 

  

 

 

 

 

Figure 5.2. Cross section at Rangamati (about 80 m uprteam from the Rangamati Bridge) 

Location of cross sections Width (m) Max. Depth (m) 

Rangamati (Amarpur) 46.92m 0.41m 
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Plate 5.1.Sand extracting from the river at Rangamati 

 

Human intervention: People used to lifting of water for their agricultural purpose from the 

river. Many activities like washing, bathing, disposal of waste also goes together.                                                                         

Table-5.1.2. Section: 2                                  DATE: 31.03.2012        

 

This cross section has taken at Birganj, (Fig: 5.3)about 60 m downstream from the Birganj 

bridge in the Amarpur subdivision. Here also we can see that he river bed is characterized by 

sand deposition. Mainly due to the lack of water, the erosional activity of the river and by the 

anthropogenic activity sand accumulation has been exposed there in the bed of the channel. The 

slope of the banks are found there gentle and covered by grasses, bushes and some miscellaneous 

vegetation. The flow of water has found only in the right side of the bank where the maximum 

depth of that area observed of 0.86 m. the width of the channel is about 45.15 m. The erosion 

level is less there.  

Location of cross sections Width (m) Max. Depth (m) 

Birganj (Amarpur) 45.15m 0.86m 
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Figure 5.3. Cross section at Birganj, Amarpur (about 60 m downrteam from the Birganj 

Bridge) 

 

The picture of unscientific sand extraction unscientifically from the river bed is clearly observed. 

This makes the irregularity of the river bed. (Plate: 5.2) 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

          

 

     

Plate 5.2. Irregular river bed (1), unscientific way of sand extraction (2) and accumulated  

sand by people (3) 
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Human intervention:  The activities of the population of Birganj (right bank), Shantir Pally (left 

bank) near the the Birganj bridge have affecting the river health by their daily uses of the river 

water and by the disposal of the wastes materials to the river. Side  sand extraction also found 

there near the bridge. 

 

Table-5.1.3. Section:3                                                   DATE: 22.04.12 

 

 

The cross sectional area Maharani (Fig: 5.4) is showing the characteristics of that area. Here we 

can find the meander of the channel where in the convex side of the channel has experienced 

recent bank erosion after a rain fall occurred previous night and found newly formed alluvial 

deposits. The maximum depth of 1.78 m of the river has been observed in the left side of the 

channel bed and the it is decreasing towards the right side of the channel. The bed is observed 

there irregular. The left side bank of the river is occupied by the vegetables cultivation upto the 

foot hill of the slope, where after that road has been started and is mainly the flood plain of that 

area.  

                       Figure 5.4. Cross section at Hirapur, Maharani  

                                                                                     

Location of cross sections Width (m) Max. Depth (m) 

Maharani (Udaipur) 85.9m 1.78 m 
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Plate 5.3. Bank erosion at concave side of the Gumti river, Hirapur 

 

Human intervention: The banks of the river are occupied by agricultural field. Another activity 

which is common in the river is fishing which has been found there. About 1 km upstream of 

Hirapur, the Maharani barrage is situated where found the fishing activity has also been found. 

The river is used by the local people for all types of domestic uses starting from bathing, 

cleaning, washing utensils, clothes and all other domestic purposes. The river side areas are also 

used for playing by the local children who alter the natural character of the bank during the lean 

period    
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Table-5.1.4. Section: 4                                       DATE: 31.03.12 

 

This cross was taken at Badarshab Bari near Badar  Mukam bridge, Udaipur (Fig: 5.5). Both the 

banks of the channel are characterized by moderate to steep slope. Here also the channel bed is 

characterized by sedimentation. A bar has exposed in the middle of the channel due to the lack of 

water and the flowing water is passing mainly by both side of the bar like narrow channels. The 

maximm depth has been observed in the right side of the channel where the depth is of 0.42 m. 

The width of the channel is 33.95 m. About 200 m after the sectional area the erosional activity 

occurred there where bed rocks have been exposed. In this area the river takes a turn toward 

south-west and at the concave side of the meander those bed rocks have been exposed. 

 

Figure 5.5. Cross section at Badarshab Bari, Udaipur (about 200 m downrteam from the 

Badar Mukam  Bridge) 

 

Location of cross sections Width (m) Max. Depth (m) 

Badarshab Bari, near Badar 

Mokam bridge (Udaipur) 

33.95m 0.42m 
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Plate 5.4. Impact of local people on the river bed (left) and the exposition of parent rock 

due to erosion (right) 

 

 

Human intervention: The river is used by the local people for all types of domestic uses starting 

from bathing to cleaning, washing utensils, clothes and all other domestic purposes. Some toilets 

and latrines are constructed along both sides of the river; these release both solid waste as well as 

effluents to the river directly. 

 

       Table 5.1.5 Section: 5                                              DATE: 31.03.12         

 

Location of cross 

sections 

Width (m) Max. Depth (m) 

Chhanban (Udaipur)  114.95m 0.55m 
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The cross section has been taken at Chhanban after the Subhash setu, about 200 m downstream 

from Udaipur (Fig: 5.6). Here the river bed is so irregular and large bar of the Gumti river basin 

Figure 5.6. Cross section at Chhanban, Udaipur (about 200 m downrteam from the 

Udaipur town, near Subhash setu) 
                                

 has been formed. The length and the width of the bar is about 354.78 m and 51.45 m. The 

maximum depth and the width of the channel there is about 0.55 m and 114.95 m. 

Plate5.5. Formation of a big bar on the river bed 

 

Human intervention: Human intervention is more over the river at this point. Presence of 

Udaipur town near the channel is the main reason for such intervention. Activities by human that 

are being performed there are the disposal of wastes, washing, bathing by the local people and by 

the inhabitants of the town and the markets, extraction of sand, lifting of water etc.     
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Table 5.1.6.Section: 6                                                                DATE:31.03.12 

 

The cross section has been taken at Sonamura (Fig: 5.7), towards downstream of the river Gumti. 

In this area the flow of water from one side of the river has found. The water is flowing along the 

right side of the channel where the maximum depth has observed about 0.68 m. the width of the 

river has observed about 87.15 m. The sediments accumulation has exposed and formed bar in 

maximum part of  the bed of the channel. The both side of the banks are characterized by the 

miscellaneous vegetation, long grasses, bushes etc. 

Figure 5.7. Cross section at Sonamura (about 100 m upstream from the Sanghati setu 

 

 

Human intervention: The River is used by the local people for all types of domestic purposes. 

The banks of the river are used for agricultural activities. Chemicals, pesticides from the 

agricultural fields come down to the river during rainy season. A water lifting pump has been 

found near the sectional area. The water flows through the right side and accumulate near the 

pumps.  

 

 

 

Location of cross sections Width (m) Max. Depth (m) 

Sonamura near Sanghati 

setu 

87.15m 0.68m 
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Plate 5.6. Water flowing along the right side of the channel and exposition of sediments on 

the river bed at Sonamura 
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Chapter – VI: STATUS OF POLLUTION IN THE RIVER 

 

6.1. Introduction 

Water samples from different points have been collected with the help of the Scientists of the 

Tripura State Pollution Control Board (TSPCB) in order to assess the pollution status of the river 

Gumti. Total 8 water samples have been collected from different locations from the source to its 

last limit within the Indian Territory. All these samples were tested in the TSPCB Laboratory for 

estimating their status for 18 variables out of which 4 variables are very much important in 

determining the quality of water such as Colour, DO, BOD and Total Coliform. 

Visual:  Waste water and domestic sewage from houses situated along the banks of the Gumti 

river run into the river. The river is also contaminated with domestic sewage and waste water 

through one drain during monsoon season. In addition solid wastes generated by the surrounding 

households are also dumped directly or indirectly into the river. The wastes of market areas also 

dumped into the river. 

Dissolved Oxygen (DO): Oxygen absorbed by water from the atmosphere and standard natural 

water should have a DO content of 6 mg/l, depending on the standard temperature of about 20
0
C. 

Depletion of DO indicates utilization by organic and inorganic compounds, i.e. contamination 

from domestic and industrial wastes. From tables 1 and 2 a significant observation comes out in 

respect of Dissolved Oxygen (DO) of the water samples of 8 different points. It was found that 

the DO values of five sites were below the standard limit (BIS: 6 mg/l). If DO is above standard 

value (6 mg/1) water quality is good. The DO values of the eight sites were ranged from 6.8 mg/l 

to 6.76 mg/l. The variation of DO values of all the sites is graphically represented in (Figure 6.1)  

Bio-chemical Oxygen Demand (BOD): The amount of oxygen required by the organic matter 

in sewage to undergo aerobic decomposition is known as BOD (Biochemical Oxygen Demand). 

Thus, more BOD content indicates more amount of sewage disposal. From the tables 1 and 2 it 

may be seen that the Bio-chemical Oxygen Demand (BOD) values of four sites of the river were 

higher than the standard limit ( BIS: 3 mg/l) and ranges from 3. 6 mg/l to 5.2 mg/l and the BOD 
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value of rest four sites were within the standard limit and ranges from 1.2 mg/l to 2.6 mg/l. The 

variation of BOD value of all the sites are graphically represented in fig- 

Coliform: Coliform is the commonly-used bacterial indicator of sanitary quality of food and 

water. They are defined as rod-shaped Gram-negative non-spore forming organisms. Some 

enteron forms can ferment lactose with the production of acid and gas when incubated at 35-

37°C. Coliforms are abundant in the feces of warm-blooded animals, but can also be found in the 

aquatic environment, in soil and on vegetation. In most instances, Coliforms themselves are the 

cause of many nosocomial illnesses, they are easy to culture and their presence is used to 

indicate that other pathogenic organisms of fecal origin may be present.  The standard/tolerable 

limit of concentration of Coliform is 500 MPN/100ml. Concentration of such Coliform bacteria 

in Gumti River, two sites of Sonamura the experienced higher than standard limit. The values are 

540 and 560 the rest of is lesser than the standard concentration. Values ranges from 220 

MPN/100ml to 440 MPN/100ml from upstream, Rangamati (Amarpur) to near Subhash setu 

(Udaipur). 

Colour: The colours of water samples of six stations were within standard limit and the two 

points have above standard limit, namely near Subhash Setu on Gumti River, Udaipur and near 

Khelarmath, Gomati River, Sonamura. The values are 11.2 1/m and 10.8 1/m. 

Chemical Oxygen Demand (COD):  There was variation of Chemical Oxygen Demand (COD) 

value among the water samples of all the sites of Gumti River. The maximum COD value was 

recorded as 32 mg/l & the minimum value was found10 mg/l. 

Total Suspended Solid: The value of Total Suspended Solid ranged from 16 mg/l to 84 mg/l at 

different sites. (Tables 1 and 2,) 

Total Dissolved Solid: The total dissolved solid also showed wide variations at different sites of 

the river  The maximum & minimum values of total dissolved solid were found to be184 mg/l & 

86 mg/l. 

 pH:  From the tables 1and 2, it was observed that the pH value of water samples of Gumti river 

were within the standard limit. Observed pH values ranged from 7.46 to 7.88 at different 

stations. Maximum pH value (7.88) was found at Khelarmath, Gumti River, Sonamura and 

minimum pH value (7.46) was found at near Birganj Bridge on Gumti River, Birganj, Amarpur. 

http://en.wikipedia.org/wiki/Indicator_bacteria
http://en.wikipedia.org/wiki/Gram-negative
http://en.wikipedia.org/wiki/Enteron
http://en.wikipedia.org/wiki/Fermentation_(biochemistry)
http://en.wikipedia.org/wiki/Lactose
http://en.wikipedia.org/wiki/Acid
http://en.wikipedia.org/wiki/Gas
http://en.wikipedia.org/wiki/Feces
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Turbidity: Turbidity showed wide amplitude of variation at all the study points. The minimum 

value observed was 4 NTU and maximum was 32 NTU as shown in table 1 and 2. 

 Alkalinity (mg/l): The values of Total alkalinity indicate that there are fluctuations among all 

the eight sites, ranging from 64.24 mg/l to 116.82 mg/l. (Tables 6.1 and 6.2,). 

Nitrates: The observed values of Nitrate of the water samples of eight sites of Gumti river are 

nil. The Nitrate content of the water samples of the rest sites were much lower than the standard 

limit and ranges from 0.00 mg/l to 0.08 mg/l. The standard limit of Nitrate prescribed by BIS is 

20 mg/l. (Tables 1 and 2). 

Nitrites: The observed values of Nitrites of the water samples of all the sites of Gumti river 

ranged from 0.00 mg/l to 0.22 mg/l.  

Ammonical Nitrogen: The values of ammonical nitrogen were recorded at all the sites from 

where water samples were drawn. The observed values of Ammonical Nitrogen of the water 

samples of two sites of Gumti River are nil. But the values of ammonical nitrogen of six sites 

ranged from 0.016 mg/l to 0.08 mg/l whereas the standard limit is 1.2 mg/l. 

Total Hardness:  From the tables1 and 2, it may be seen that the Total Hardness of the water 

samples of Gumti River were within the standard limit (300 mg/l). The maximum value of 

Hardness was found 115.28 mg/l and minimum value was found 70.17 mg/l. 

Calcium: From the tables 1 and 2, it may be seen that the value of Calcium of the water samples 

of Gumti river were within the standard limit (BIS: 80.10 mg/l). The maximum value of Calcium 

was found to be 26.11 mg/l and minimum value 12.05 mg/l. 

Magnesium: From the tables 1 and 2, it may be seen that the value of magnesium of the water 

samples of Gumti river were within the standard limit (BIS: 24.28 mg/l). The maximum value of 

magnesium was found to be 10.55 mg/l and minimum value 8.21 mg/l. 

Phosphate: There was variation of Phosphate content among the water samples of all the sites  

of Gumti River. The value of the phosphate content ranged from 0.09 mg/l to 0.026 mg/l. 
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Chlorides: The Chloride contents of the water samples of all the sites were lower than the 

standard limit. The standard limit of Chloride prescribed by BIS is 250 mg/l.   

  

 

Sample-1                                                 Sample--2 

 

 

Sample-3                                                    Sample-4 
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Sample-5                                                     Sample-6 

 

Sample-7                                                   Sample-8 

Figure 6.1. Pie-graphs showing the percentage of components of water samples of different points   
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6.2. Analytical Report of Water Samples of Gumti River 

 

Date of Collection: 15.05.2012  Time: 11.30 am to 5.00 pm 

Table-6.1 S1 to S4 

Sl 

No 

Parameters S1 S2 S3 S4 Standard 

(SW) 

1 Total Dissolved Solid (mg/l) 86 112 120 128 500 

2 Total Suspended Solid (mg/l) 16 28 36 32 - 

3 pH 7.46 7.74 7.62 7.56 6.5-8.5 

4 Colour (1/m) 2.2 4.1 6.6 6.4 10 

5 Turbidity (NTU) 4 6 8 10 - 

6 Alkalinity (mg/l) 64.24 68.56 72.42 72.42 - 

7 DO (mg/l) 6.8 6.34 6.72 6.56 6 

8 BOD (mg/l) 1.2 1.8 2.2 2.6 3 

9 COD (mg/l) 10 12 14 16 - 

10 Total Coliform (MPN/100 ml) 220 240 320 360 500 

11 Phosphate (mg/l) 0.09 0.09 0.012 0.014 - 

12 Hardness (mg/l) 70.17 75.18 80.20 80.20 300 

13 Calcium (mg/l) 12.05 12.05 16.07 18.08 80.10 

14 Magnesium (mg/l) 9.38 10.55 9.38 8.21 24.28 

15 Chloride (mg/l) 12.20 12.86 16.42 16.42 250 

16 Nitrate (mg/l) 0.00 0.00 0.02 0.02 20 

17 Nitrite (mg/l) 0.00 0.00 0.02 0.02 - 

18 Ammonical Nitrogen (mg/l) Nil Nil 0.08 0.08 1.2 

 

Locations:     

S1    :  Near Birganj Bridge on Gomati River, Birganj, Amarpur 

S2    :  Near Rangamati Bridge on Gomati River, Khudiram Pally, Amarpur 

S3    :  Near Banduar DWS Water Treatment Plant, Gomati River, Udaipur 

S4 :  Near Jogesh Ch. Setu, Badarmokam, Gomati River, Udaipur. 
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Table -6.2 S5 to S6 

Sl No Parameters S5 S6 S7 S8 Standard 

(SW) 

1 Total Dissolved Solid (mg/l) 152 160 176 184 500 

2 Total Suspended Solid (mg/l) 56 78 66 84 - 

3 pH 7.68 7.70 7.84 7.88 6.5-8.5 

4 Colour (1/m) 6.8 10.8 8.8 11.2 10 

5 Turbidity (NTU) 14 18 24 32 - 

6 Alkalinity (mg/l) 80.12 80.12 112.26 116.82 - 

7 DO (mg/l) 6.60 6.12 6.38 6.76 6 

8 BOD (mg/l) 3.6 3.8 4.8 5.2 3 

9 COD (mg/l) 18 22 26 32 - 

10 Total Coliform (MPN/100 ml) 420 440 540 560 500 

11 Phosphate (mg/l) 0.016 0.016 0.026 0.026 - 

12 Hardness (mg/l) 95.23 95.23 110.27 115.28 300 

13 Calcium (mg/l) 20.08 22.09 24.10 26.11 80.10 

14 Magnesium (mg/l) 10.55 9.38 11.72 11.72 24.28 

15 Chloride (mg/l) 22.74 22.74 22.52 22.52 250 

16 Nitrate (mg/l) 0.04 0.04 0.08 0.08 20 

17 Nitrite (mg/l) 0.06 0.06 0.20 0.22 - 

18 Ammonical Nitrogen (mg/l) 0.016 0.016 0.032 0.032 1.2 

 

Locations:   

 S5    :  Near Steel Bridge on Gumti River, R.K. Pur, Udaipur 

S6   :  Near Subhash Setu on Gumti River, Udaipur  

S7   :  Near Sanghati Setu on Gomati River, Sonamura 

S8   : Near Khelarmath, Gumti River, Sonamura 

                 Note:  

  If DO is above standard value (6 mg/l) the water quality is good. 

  If BOD is more than 3 mg/l the water quality is bad. 

  If COD is high then the water quality is bad. 

  If Ammonical Nitrogen is more than 1.2 mg/l the water quality is also bad. 
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Chapter VII: FINDINGS 

 

To apprehend the nature of some changes in the physical and bio-chemical behavior of the river I 

have tried to find out the nature and extent of different natural and anthropogenic activities.  

 

7.1. Hydropower: As per annual plan for the State of Tripura, peak demand of power for State 

was 80 MW till 2001. Presently the demand has increased almost by 1.5 times. The Gumti mini 

H.E. Project at Tirthamukh on river Gumti (Plate 7.1) consists of three units with installed 

capacity of 5 MW each, generates a firm power of 8MW. 

                          

 

                               Plate 7.1. The hydroelectric project at Tirthamukh 
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7.2. Rural use 

Agriculture  

The people of Amarpur in upper catchment, people of Udaipur in the middle catchment and  

people of Sonamura in  lower catchment of the Gumti river are engaged in agricultural practice 

and for this they are collecting water from the river by using pump.(Plate 7.2) 

Domestic use 

The people living along the bank of the river Gumti are using the river water for their domestic 

use like washing clothes, utensils etc.  

 

 

Plate 7.2. Water lifting (irrigation) pumps along the bank of the river 
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     Plate 7.3. Fishing at Sonamura (left) and Mandirghat (right), Amarpur in Gumti river 

 

 

Fishing 

Fishing is one of the most important economic activities in the river Gumti. Due to the 

deterioration of water quality as well as the lowering of water level this activity is being 

threatened to a greater extent.  

             

7.3. Urban use:  

Construction 

During the field survey, construction of one bridge was noticed in Rangamati. Wastes from these 

construction sites were directly going into the river, which supplies extra amount of sediment 

and contaminants to the river water. Moreover bridge piers affect river bed directly by allowing 

the sedimentation activity (Plate: 7.4). In most of the case it has found that various bars and 

shoals are formed within the river bed which enhances the incompetency of the river. 

Water supply 

People live near the channel for obtaining drinking water. The source of that purified drinking 

water to the inhabitants is also the River Gumti. It was observed during the survey that there are 

three water purifying pumps along the channel and the source of water of those pumps from 

Gumti River. 
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                  Plate 7.4. Construction of bridge near Rangamati, Amarpur 

 

 

The pumps are located near the town Udaipur (Banduar), Sonamura and near Maharani barrage. 

From these the water supples to those areas. 

 

Disposal of solid and chemical remains 

In the whole catchment area of the Gumti basin it has been noticed that there is a tendency of 

using the river side as toilet. But few toilets have been found directly joined with the river. 

Various solid wastes dumped by the market area and the inhabitants who are living along the 

channel have been found. Basically in the middle part of the Gumti river in the town of Udaipur 

this scenario is more comparative to another towns (Plate 7.5). 

The river water also heavily polluted through the chemical pollutants that the water turns green, 

say become green soup, due to phenomenal growth of algae and phytoplanktons in the river 

water. 
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               Plate 7.5. Disposal of garbage to the river at Radhakishorepur, Udaipur town 

 

Impact 

Mainly two types of impact has been shown, these are as follows 

1. Decreasing of depth 

Due to the disposal of materials, vast amount of river water utilization and it exceeds the amount 

of rainfall that is received by the basin area the depth of water has been decrease. (Plate:6.6) 

2. Change of the river bank 

Due to the human intervention the bank of the river change or shifted its channels. (Plate: 6.7) 

For these two causes the fluvial hazard in regional scale can be developed these are as follows;                                                                                                                              

Flood 

Flood caused by natural factors such as heavy rainfall and human activities is called as artificial 

flood or anthropogenic floods. It comes due to construction of Dams across the river and 

reservoirs behind the dams and its miss management. 

Pollution 

Through this urbanization, industrialization, water withdrawal, agricultural runoff, relegious and 

social functions the water of the river has been polluted results; 

 Affect aquatic life 

 Decreasing in the volume of water expecting during the monsoon period 

 Contain disease causing bacteria etc. 
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 Plate 7.6. Filling of river bed by the garbage disposal and sedimentation at Udaipur 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 7.7. The changes of river bank due to slope cutting and garbage disposal at 

Chhanban, Udaipur 
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Chapter VIII: SHRINKAGE OF RUDRASAGAR LAKE AREA 

Rudrasagar Lake, also known as Rudijala Bil, is a lake located in the Indian state of Tripura. 

The state of Tripura is located in the north eastern part of India. It is one of the eight North 

Eastern states. It is a floodplain wetland within Gumti River basin which periodically used to get 

inundated leading to sustainable fisheries and agriculture development.  Tripura falls in to the 

category of Oldest State; it had been mentioned in the Epic Mahabharata. The state is bounded 

to the east by Bangladesh, where is it is connected with India to the north and east are the 

states of Assam and Mizoram. Tripura has an area of 10,477sq. km. Flanked by  hills, hillocks, 

dales, lush green valleys, rivers, streams, ponds and lakes, state lies in between the latitude of 

22º 56’ and 24º 32’ North and longitude of 91º 10’ and 92º 21’ East. The hills and the rivers 

follow the general slope of north-south inclination. The rivers ultimately flow into Bangladesh. 

 

8.1. Vertical Shrinkage 

The vertical shrinkage of the lake is estimated by measuring the depth of the lake and the fall in 

water level over the years. Here two cross sections are taken along the length of the lake from 

the Boat Ghat to the Neermahal, a distance of about a little more than 1.3km. The first profile 

was taken in 2010 for an unpublished field report. The second profile was taken in 2012. The 

two profiles were superimposed to detect any change in water level in two years. 

The first profile was taken in 2010. From the profile it is clear that the water level is at 10.87m 

from mean sea level. The maximum depth of the lake is seen to be at 2.47m which is near the 

Neermahal. The overall depth of the lake is around 1.8 m throughout the profile. 

The second profile, below is taken in 2012. Here the water level is at 10.2m and the maximum 

depth along the entire profile is about 1.6 m. 

Shown below is the superimposed map of the cross-sections taken in 2010 and in 2012. From 

the map, it is clear that the water level has fallen by 0.67 m in a span of 2 years and depth of the 

water has also decreased by 0.2. m. The lake bottom where the maximum depth was recorded 

in 2010 is seen to have been filled and the lake bottom is more or less even at present. 

http://en.wikipedia.org/wiki/Lake
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/Tripura
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Fig. 8.1: Depth profile of Rudrasagar Lake, 2010 

 

 

 

 

 

 

Fig. 8.2: Depth profile of Rudrasagar Lake, 2012 

 

Fig.8.3: Superimposed profile 
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8.2. Horizontal Shrinkage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.8.4: Changes in Rudrasagar Lake (Comparison of Maps and Images: 1931-2009) 
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To evaluate the planform change of the Rudrasagar Lake, two Survey of India maps from two 

survey years and three satellite images were georeferenced and layered. The toposheets were 

dated 1931-33 and 1967-69. The satellite images were from 1977 Landsat-2 MSS, 2001 

Landsat-2 ETM+ and 2009 IRS-P6 LISS-3. From these images, water boundary of Rudrasagar 

Lake was extracted and superimposed. This provided an indicative picture of the fluctuation of 

the lake boundary over the past 78 years. From a comparative study of the five images it was 

seen that Rudrasagar Lake’s perimeter in 1931-33 was similar to its present extent. But from the 

1967-69 toposheet, it was seen that a large low-lying area up to 16 km north of the present 

boundary of the lake was under water. This could have been due to high rainfall and water 

logging in the region. (It is to be noted here that the SOI toposheet 79M/7 of the lake area to the 

south of 23º30' was not available for this survey period; therefore actual extension of the lake in 

its southern section could not be determined). Within a span of 10 years, from the 1977 Landsat-

2 image it was seen that the lake had shrunk into two separate water bodies—a smaller one to 

the north and a larger one, the boundary of which closely corresponds with its present limit. In 

2001, the northern portion of Rudrasagar was seen to be extending some 500m north of its 

present extension. 

 

From the study, it can therefore be concluded that while the lake area south of Neermahal did 

not show any major fluctuation over the past years, its northern part had shown major variability. 

Possible reasons for such occurrences may be attributed to three main factors. Firstly, the shape 

of the surrounding terrain, which is flat in the north and high on all other sides, secondly, 

excessive rainfall in certain years over the decades and thirdly, anthropogenic regulation at the 

outlet of the lake in recent years. 
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Chapter IX: CAUSES AND CONSEQUENCES OF SHRINKAGE OF 

RUDRASAGAR LAKE AREA 

 

Water is one of the most important of all natural resources. It is vital for all living organisms and 

major ecosystems, as well as for human health, food production, and economic development. In 

the last half of this century, population growth and urbanization, together with changes in 

production and consumption, have placed unprecedented demands on water resources. 

Already, humans use more than one half of all accessible surface water runoff. This proportion 

is expected to increase to 70% by 2025, thereby reducing the quantity and quality of water 

available for aquatic ecosystems (Postel et al, 1996). These ecosystems are critical for a range 

of life-supporting functions including the cleaning and recycling of water itself.  

By far the most important demographic trend affecting water resources is population growth. 

More people and increasing consumption of food, consumer goods, and water for domestic use 

have created demands for clean freshwater that in many areas exceed nature is capacity to 

deliver through the hydrological cycle. 

Rudrasagar is a wetland of national importance identified by the Ministry of Environment and 

Forest, Government of India, considering its ecological and socio-economic significance. It is a 

floodplain wetland within Gumti River basin which periodically used to get inundated leading to 

sustainable fisheries and agriculture development. The drastic reduction of forest cover in the 

catchment and hydrological intervention by construction of a channel connecting it with Gumti 

led to shrinkage of the wetland area from 1000 ha prior to 1950s to less than 100 ha at 

present. Concomitant was the rapid development of agriculture which the lake which led to 

shrinkage of its area and degradation of its bio-resources. Emphasis on food security for rapidly 

increasing population within the lake area led to the sectoral policies with the major thrust on 

agriculture development. The decline of fisheries over a period of time due to degradation of the 

lake enhanced encroachments in the lake for agriculture development. Presently, more than half 

of the lake area has been reclaimed for cultivation of food crops and vegetables. Construction of 

bunds and embankments within and around the wetland has totally altered its natural 

hydrological regimes. Increasing population within the wetland catchments has accelerated the 

process of catchment degradation leading to soil erosion and consequently enhanced siltation 

of the lake. These factors have led to overall loss of benefits naturally accrued from natural 
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functioning of wetland ecosystem.  Overall there is very little understanding of the nature of 

wetland ecosystems and the need for its conservation and maintenance of overall ecosystem 

integrity. 

Hydromorphologically, Rudrasagar Lake is a natural sedimentation reservoir, which receives 

flow from three perennial streams namely, Noacherra, Durlavnaraya cherra and Kemtali cherra. 

After settling the sediment from the received flow, clear water discharges into the river Gumti 

through a connective channel namely Kachigang. The lake bed has been formed by silt 

deposition. As such no rock formation is found with 50m is silt (Clay loam) and below formation 

is sandy. Surrounding hillocks are of soft sedimentary formation. Owing to high rainfall 

(2500mm) and downstream topography, the wetland is regularly flooded with 4-5 times annual 

peak, assisting in groundwater recharge. Lake water is fresh with insignificant pollution with a 

depth varying between 2m to 9m. Fluctuation in water level varies from EL 9m to 16m.The 

downstream area of the lake is 750 ha with a temperature variation from 37ºC to 5ºC and rainfall 

during May 15 to October 15. 

Fig.9.1: Superimposed profiles 

The above superimposed profile is based on two cross sections that were taken in April 2010 

and in March 2012. The length of the profile is 1.3 km from the ferry-ghat to the steps of the 

Neermahal along the path taken by the large boats that ferry tourists to and from the 

Neermahal. The profile taken in April 2010 is denoted by the blue line and the water level is also 

marked in blue, whereas the profile taken in March 2012 is marked by red line and the water 

level is marked in red. It is seen that the present water level has fallen by about 1m within a 

span of 2 years from 13m to 12m. There is not much change in the lake bottom topography. It is 

more or less the same. It maybe because since it is the route for the large boats ferrying tourists 

to the Neermahal and back the lake bottom is scoured to allow free passage and not hinder the 

movement of boats. But the surrounding areas are covered by water hyacinth and it is not 

possible for boats to travel as they might get stuck. 
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9.1. Impact on Physical Environment 

After visiting the field and surveying the area, the following findings have come up through the 

study: 

1. Eutrophication 

Uncontrolled growth of alien invasive species 

such as water hyacinth, excessive algal bloom 

was observed in the lake which causes loss of 

aquatic biodiversity. Cultural Eutrophication 

which was observed to a great extent is 

considered to be the major parameter for poor 

water quality management in Rudrasagar 

Lake. Makhna, grows profusely in this 

wetland, but for uninterrupted boating and 

 fishing practice this plant is eradicated at their juvenile stage. But this is quite amazing that 

Makhna is more economic than fishing. 

2. Soil erosion and siltation of the lake 

Major soil erosion in catchment area of the lake is one of the main problems leading to decrease 

of lake area and decrease of lake depth. Such degradation in catchment area and siltation in the 

lake has decreased the lake area drastically from 1000 ha. prior to 1950 to more or less 100 ha. 

at present. Soil erosion is caused by deforestation. Forested land around the lake was cut down 

to accommodate the immigrants who came to this place from other regions and also for 

agricultural practises. Also grazing by farm animals and faulty farming systems result in soil 

loss. Siltation of the lakes on account of increased erosion is also a result of expansion of urban 

and agricultural areas, deforestation, flood, etc.   Siltation causes decrease in lake depth and 

lowered capacity of the lake to hold water. Excess water often spills over the surrounding areas 

resulting in floods. Rudrasagar Lake is a confluence of the Noa chhara, Kemtali chhara, 

Durlvnarayan chhara and also the river Gumti drains into this lake. The rivers drain into the 

Rudrasagar Lake carrying silt and it is deposited in the lake bottom. Siltation is increasing due to 

increased erosion as a result of development of human habitat and agricultural areas, 

deforestation of surrounding forested land, flood and such other land disorder taking place in the 

drainage basin of the lake. Increasing population within the wetland catchments has accelerated 

Plate 9.1: Algal bloom in the lake 
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the process of catchment degradation leading to soil erosion and consequently enhanced 

siltation of lake.  These factors have led to overall loss of benefits naturally accrued from natural 

functioning of wetland ecosystem.  

9.2. Impact on Socio-Economic Environment 

1. Agricultural activity 

As the water area has decreased, the society uses 

the area adjacent to the lake for agricultural 

purpose. From our survey it is clear that a good 

number of farmers use pesticides and fertilizers in 

their fields. They also use the water from the lake to 

water their fields. 

 

2. Deforestation, filling, draining and degradation of wetland areas 

 Clearing and removal of native vegetation for rapid unplanned urbanization, rural or industrial 

development was observed in our study. This not only reduces native vegetal biodiversity, but 

also reduces fauna biodiversity through the loss of habitat for breeding, nesting, and feeding 

and increased competition for existing habitat areas. Clearing further fragments remnant bush 

land and reduces wildlife corridors. 

 

3. Lack of awareness, scientific knowledge and negligence in protection by law 

Lack of awareness was observed during the survey 

among landowners about conserving biodiversity on their 

land. Many bush land remnants, including many high 

conservation communities, are on privately owned land, 

so conserving biodiversity is partly the responsibility of 

landowners. 

Again it was observed that local people are exploiting  

Plate 9.2: Agricultural activity 

within lake area 

Plate 9.3: Litter strewn in the lake 



Geo-environmental status of the river Gumti, Tripura 

 

A short-term project report                                                                                                                        57 

 

the areas in numerous ways because of lack of knowledge about ecosystem requirements and 

the needs of individual species. Due to lack of scientific knowledge, and the complexity of 

ecosystems, it is often hard to predict what impacts certain activities will have on certain species 

or ecosystems, or what factors are causing individual species decline. 

Every year during November to April, people from different parts of the state as well as from 

outside, come to visit the place for picnic purpose. It is not surprising to see the solid waste 

dumped by the picnic parties in the lake shoreline as well as in the lake water itself. Not even a 

single step has been taken by the concerned authority to protect these polluting activities by the 

picnic parties. Not even a signboard or banner has been put up in this area to prevent the lake 

from contamination by these anthropogenic activities. 

 

4. Lack of perfect scientific database 

A perfect database with regard to their present status, sustainable use management and 

conservation including a detailed scientific database on aquatic biota of the lake is not 

maintained so far as till present time so to formulate the strategies for long term management of 

lakes. 

5. Presence of brick fields along the lake perimeter 

There are two brick kilns around the Rudrasagar Lake. One is the MCB Brick Field owned by 

Manik Lal Bhoumik while the other is BDS Brick Field, initially government established now  

 

 

Plate 9.4: MCB Brick kiln along the 

lake boundary 

Plate 9.5: BDS Brick kiln along 

the lake boundary 
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run by an individual. MCB brick field was set up in 2009 with a production capacity of 20 lakhs 

bricks per year. The labourers are mainly local, but there are several labourers who are from 

Bihar, Jharkhand and Uttar Pradesh. To make bricks soil is extracted from the lake itself which 

is permitted by the fishery department. Water from Rudrasagar Lake is not used by them; it is 

used from a pond located on the premises. According to them, there is no waste by-product of 

bricks. Everything is sold in the market. The BDS brick field is older than the former, being set 

up roughly 10 years ago. Here also the labourers are locals as well as from outside Tripura, 

namely Bihar, Jharkhand and Uttar Pradesh. Their production is roughly 14 lakhs bricks per 

year. This unit also does not have any residue to dump in the lake. Everything is sold in the 

markets. 

 

6. Water pumping stations 

There are two water pumping stations at two 

places along the periphery of the lake. These 

stations extract water from the lake to meet 

requirements of water in agricultural fields. 

 

7. Presence of cremation grounds 

Two open air crematoriums are also seen along the boundary of the Rudrasagar Lake. These 

are not electrified and therefore may add to the pollution of the lake because according to Hindu 

religion the ashes of the cremated body must be floated in any river or water. So the lake being 

adjacent to the cremating grounds is used for such purpose also. 

 

8. Eco-zonation of lake shoreline 

The non-point sources of pollutant such as agricultural runoff, anthropogenically introduced solid 

and semisolid waste materials were observed to be greater than those of point sources of 

pollution. The shoreline was disturbed with number of malpractices such as anthropogenic 

dumped garbage, deposition of solid waste, setting up of brick fields and construction materials 

along the shoreline etc. 

Plate 9.6: water pumping station along 

Rudrasagar Lake 
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A household survey was done with a 

sample size of 84 households 

surrounding the lake. Based on the 

information bar graphs were drawn to 

determine the year of settlement, the 

occupational pattern and their perception 

of the Rudrasagar Lake. 

The bar graph below shows the rise in 

population in and around the Rudrasagar 

lake area based on a social survey of the 

surrounding places of 84 households. A large number of people settled here during the period 

1950-1989, with the highest number of migrants being during 1960-1969, mainly due to the 

political unrest in Bangladesh at that time. Post 1990s, the frequency and number of new 

settlers has decreased significantly. However, it can be seen that people are settling in this 

region once again, probably because of the national importance on Rudijala Bil and tourist 

attraction of the Neermahal. Increased possibility of development of tourism will open up a host 

of opportunities for all the dwellers in and around the lake.  

 

Fig.9.2: Bar graph showing settlement trends over the years 

 

Plate 9.7: Social survey in Kemtali 
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Of the 84 respondents, around 45 were engaged in agricultural practises. A significant number 

were also engaged in service, business or as daily labourer, with very few being engaged in 

fishing. The respondents who are agricultural labourers all have their agricultural lands adjacent 

to the Rudrasagar Lake and use the water from the lake for their fields. However, with the lake 

drying up, they have to look for other ways of watering their fields. But they were not repentant 

about encroaching on the lake for agricultural practise as they felt they were growing crops for 

the greater good and no one should have any complaints about it. The persons engaged in 

fishing complained that with the water level going down and drying up of the lake posed 

hindrances in their occupation. It is only during the monsoons are they able to properly fish in 

the waters.  

 

Fig.9.3: Bar graph showing occupational structure of persons living around Rudrasagar Lake 
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On being asked of their ideas on reduction in area of the Rudrasagar Lake, most of the 

respondents blamed deposition of sediments from the various streams that drain into the lake. 

Some blamed low rainfall and encroachment for agricultural practises while others felt the dam 

on river Gumti is leading to drying up of the lake. Yet others blamed draining out of water 

through Kachhi nadi or through sluice gates. 

 

Fig.9.4: Bar graph showing perception of respondents about Rudrasagar Lake 
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Chapter –X   BRIEF OBSERVATION AND RECOMMENDATION 
 

10.1. Brief Observations 

The river basin is affected by different kind of human interventions. The effects found mainly in 

the areas where the settlements are more. Survey has been conducted in those areas where 

population is more along the river bank. From its origin in Dumbur upto Sonamura towards 

downstream, human intervention has been observed in Amarpur, Udaipur and Sonamura 

subdivisions. In all these sites, it has been observed that, the river was experiencing a big water 

crisis due to the lack of supply of water to the river and immense extraction of water from the 

river. The common scenario found in the river is that everywhere the river bed is characterized 

by bar on the bed with less amount of water.  

 

 In the Amarpur subdivision it has been found that the land is fertile and the alluvium type of soil 

provides more production to the local people in agriculture. So there is more cultivable land in 

this subdivision and for the cultivation water is needed and hence more extraction of water from 

the river. From the survey it has been found that there are about 200 irrigation pumps on the river 

at Amarpur subdivision. 

 

In the Udaipur subdivision, the water is more polluted near the town where the disposal of 

wastes makes the river water unhealthy. Along the whole channel of the Gumti, the river health 

is more disturbed at Udaipur than other areas.   

 

Towards downstream of the Gumti at Sonamura, the riveris is not so much affected by human 

intervention in comparison to the other segments of the river.  

Apart from this, many other activities are performed by the common people, such as, the 

construction of barrage, run off of many chemicals and pesticides from the agricultural fields 

cause harm to the river ecosystem. As a result the river is moving towards its dying phase. 
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10.2. Proposed Recommendation 

To save the lifeline of the towns nearer to the river bank, some measures should be taken  mainly 

from the administrative side. After that all sections of the society will join together to save the 

river. Such possible measures are as follows: 

i. Deforestation should be stopped in the catchment of the river to sustain the supply of 

water and to control excess of sediment supply to the river. 

ii. Lifting of uncontrolled and excess amount of water from the river should be stopped to 

sustain the regular supply of water in the river. Illegal lifting should totally be banned. 

iii. Unscientific collection of sediment from the river bed should be stopped to maintain the 

natural grading of the long profile of the river. Scientific dredging should be implemented 

to maintain such grading. 

iv. Excavation of sediment from the valley side areas as well from surrounding flood plains 

should be controlled to regulate the unnatural shifting of the river course. 

v. Brick fields from the river side should be shifted to at least 1km away from the river 

course. Flood plain should be free from any sort of hindrance. Flood  plains can be used 

for any type of commercial farming.  

vi. Settlements from the valley side areas and other concreted structures, motor stands, 

market place should be shifted from the river valley to other safe areas. 

vii. Waste treatment plants should be constructed in different places to monitor waste water 

before releasing into the river. 

viii. Dumping of solid waste; use chemical fertilizers and pesticides in the agricultural fields 

along the river course; dispose of toxic substances into the river should be stopped and 

immense afforestation should be practiced throughout the river course. 

ix. Last but not the least mass awareness programme should be organized to aware the 

common people about the pros and corns of the life and importance of a river. 
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For these uses and its impacts, the planning for sustainability to restore the river environment is 

needed. And off course it needed some recommendations.  

 

10.3. Sources of Pollution: 

Different types of human activities have been noticed during field investigation from which the 

whole river is being polluted. They have categorically been discussed below. 
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10.3.1. Cattle Wallowing: In some areas on the river channel cattle wallowing has been 

observed. 

 

10.3.2. Low coast sanitation / public toilets / urinals: There are some toilets along the 

catchment of the Gumti River. From the survey it has been observed that there are no more 

toilets which are directly jointed with the river. Only a few number has been found. The number 

of kachcha latrine is more in the survey areas of Amarpur (pacca -46.29%, kachcha -48.15% and 

semi pacca-5.6%) and  Maharani (pacca-8.33%, kachcha-91.67%) but in Udaipur it is opposite to 

other (pacca-65.51%, kachcha-34.43%) , there the percentage of pacca latrine is more than the 

kachcha latrine and in Sonamura, kachcha and pacca latrine is equal in number, although 

Governnment has provided pacca sanitation system to all families of the Tripura.  

 

 

 

 

 

 

 

 

 

 

 

 

 

             Plate 10.1. Latrine on the bank of the Gumti river at Badarmukam, Udaipur 

 

 

10.3.3. River front facilities (Bathing and Dhobi Ghats): During the investigation periods the 

numbers of bathing / dhobi ghats along the river were observed. The river water gets polluted 

after the common person does their daily works in the river like bathing, washing clothes,utensils 

etc.  
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                Plate 10.2. People are working on the Gumti river 

 

10.3.4. Deforestation  

The geographical area of forests of Tripura has been declined from the previous one. There are 

many causes of deforestation. People use to cut the forests for their various needs. During field 

investigation it was noticed that the indigenous people of the whole upper catchment do not 

destroy the forests drastically excepting the collection of leaves and branches as fuel wood. But 

in many places it was found that they are compelled to cut the tress as they are paid for doing so.  

Some (not everybody) of the local people discourages the outsiders to enter the remote areas, 

because according to their version these areas are socially disturbed. In fact these tensions have 

artificially been created by some people involved in illegal tree felling activities to restrict 

outsiders. Many  areas are deforested for different purposes like agricultural practices, collection 

of soil for brick field, collection of sand for construction of houses etc. Because of such 

deforestation the top soil cover becomes open and less protected that allows huge amount of soil 

loss which flows downstream the river. 

Due to the reduction of vegetal cover the subsurface water level is gradually declining as well as 

the nature of rainfall is also becoming erratic. In most of the years the river does not receive 

sufficient amount of water and so the river fails to carry excessive sediment load and allows such 
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sediment to be deposited within the river bed along its course. As a consequence the river bed 

gradually rises up with subsequent decrease in depth that creates flood havoc.  

 

10.3.6. Water lifting  

From the survey it has been evident that about 200 water irrigation pumps are situated only in the 

Amarpur subdivision and many pumps are also found along the river bank where agricultural 

fields situated from Amarpur upto Sonamura, the downstream of the river. There are three water 

purifying pumps observed during survey. Each pump extracts water from the river daily and 

supplies water to the population of Udaipur, Amarpur, Maharani and Sonamura. The Banduar 

water treatment plant (pump) extracts water of about 1300 gallon per day. Pumps situated in 

Udaipur and the Maharani Water treatment plant extract water of 50000 gallon per day. Apart 

from this illegal water lifting, sand lifting pumps were also found in different places along the 

river bank.   

Although during lean period most of the water lifting pumps and treatment plants cannot lift 

expected amount of water, still lifting of such huge amount of water from river considerably 

reduces the amount of discharge in its lower course during lean period and makes the river sick. 

It is true that river is treated as the lifeline of any civilization, but to sustain the capacity of the 

river for serving the society care must be taken of. If these huge amount of water lifting 

continues in the long run without any proper measure the river would enter into it real dying 

phase and would no longer be able to serve the society. 

Extraction of sediment from the river bed seems relatively healthy for the river, but uneven 

extraction of sediment from river bed, river banks as well as from river side floodplains disturbs 

the natural flow/discharge of the river. Uneven bottom surface causes uneven erosion and 

sediment generation; restores some extra amount of water in the depressed parts and reduce the 

natural discharge in the lower part.  

 

10.3.7. Other sources of sediment to the river 

Apart from the aforesaid sources, sediments are also supplied to the river through open drains, 

latrines, dumping of garbage and other wastes along the river bank which ultimately flows down 

the river. Wastes from crematorium at Chhanban, Udaipur and from the agricultural lands are 

also worth mentioning in the present context.  
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