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PART I: INTRODUCTION




CHAPTER I

INTRODUCTION
1.1 THE PROBLEM

Water and land are essential inputs for developmental activities, be it agriculture or
industry. As for instance water is used in agriculture for production of cereals, fruits etc. In
industry it is used in the production of steam and in refrigeration, in mixing with chemicals
etc. Water is also responsible for navigation both inland and oceanic. Besides, water is the
main supporting factor for all forms of life. Fresh water is used for drinking, cooking bathing
and washing . It has vast household demand, but water is becoming an increasingly scare
resource in the world.

Land is also an important and indispensable natural resource. It is used for both
agricultural and non-agricultural purposes. The land is used by man for raising agricultural
crops .Ithas productive power, but every plot of land is not equally suitable for cultivation.
Agricultural production depends upon the extent and yields capicity of arable land.
Non-agricultural use of land is varied. It is used for construction of houses, building, road etc.
Demand for land is also increasing with the increasing population.

In terms of land and water resources Sonitpur district is rich. Situated in the central
part of the north bank of the river Brahmaputra the district covers an area of 5324 sq.km . The
rcgion is covered with a network of drainage and channels which are coming out from the
northern hills and flowing towards the Brahmaputra on the south. The tributaries with large
catchment areas and heavy precipitation are bigger in size and have north-south courses. They
have very steep slopes shallow braided channels and have coarse sandy beds with heavy silt
charges. )

The present study tries to assess the potentiality and availability of these two
important natural resources and to suggest measures for proper management for future use.
Effective and proper utilization of land and water resources of the district is a major concern
in present day situation. : ‘

1.2 SIGNIFICANCE OF THE STUDY

Land and water are gift of nature . These are indispensable for man. The development
of a region largely depends upon proper as well as effective utilization and management of
these two most valuable natural resources. Due to lack of proper planning and management
these two resources are not effectively used for the growth and development of the region. A
detailed study of such a situation is urgently needed. So it should be the resopnsibility of the
academicians and researchers to bring into light the different aspects associated with this
problem.

Such a study is of significance not only for the researchers, but also for the planners,
government and all those agencies who are interested in doing something for the benefit of
the people at large. :
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1.3. SCOPE OF THE STUDY

The problem of land and water management has been studied sometimes by the gov-
ernment agencies and sometimes individually by researchers. The scientific, technological ,
economic and managerial aspects of the problem have been discussed in many books. But
only peace meal attempts have been made so far to study the problem of the land and water
'management of the district. In these work . an attempt has been made to delineate and assess
the potentiality and availability of these resources. The study also deals with the water and
land utilization patterns in the district. It aims at to suggest measures for effective utilization
of these resources in the region.

1.4 THE MAIN OBJECTIVES OF THE STUDY ARE :
i to delineate the water bodies and rivers;
ii. to assess the water potentiality and availability;
iii.  toknow the ground water potential;
iv..  to assess the nature of water utilization in agriculture;
V. to discuss the land use pattern;
vi.  todiscuss the land management system and

vii.-  to suggest measures for effective utilization of water and lan

. d resources of the
region.

1.5 METHODOLOGY

The study is made in the context of the Sonitpur district of Assam where 6.7 per cent
of the total land area of the state is found. Field work trips were made to collect primar;
information about the area. Data and other relevant information about land and water resources
of the area were collected from a variety of secondary sources, which include mostly pub-
lished and unpublished records, maps and reports of the Government agencies.

Thus, the study has come out to the present stage after preparation of tables of data and
analysis of the same which provide meaninful explanation. Drawing of maps and dj agram have
been made to provide with a better illustrative impression. All these together have helped to
draw the conclusion regarding the land and water management of the district.

1.6 FORMAT OF THE STUDY

The study is divided into three parts with one chapter each in the first and third part and
two in the second part. The first chapter includes the synopsis of the study. The secongd part is
the analytical onc with two chapters --- water and land. The part three consists of the summary
and conclusion treated in one chapter.

Chapter one deals with the introduction of'the problem, significance and scope of the
stidy, obj ectives,methodology and format of the study.

: Part two consisting of chapter second and third forms the core of thesis as the main
analysis of the problem has been dealt in this part. The analysis of water and land situation is
made in chapter second and third. ,

Part three consist of chapter four which attempts to synthesize the ﬁndings‘suggest
some measures for the management of 1and and water in the district on the basis of the find-
ings. of this study. Suggestions have also been made on what lines other reaserchers may take
up some other aspects relating to the managemen; of these resources for indepth study. At the
end of the project, there are the bibliography and the appendices.
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PART II: ANALYSIS
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CHAPERIL
DELINEATION OF WATER BODIES AND RIVERS
2.1 WATER AVAILABILITY IN THE RIVERSAND STREAMS

Water bodies covered about 13.68 per cent of the total geogrphical area of Sonitpur
District. It is covered with a network of drainage and channels which are coming out from
the northern hills and flowing towards the Brahmaputra on the south. The tributaries with large
catchment areas and heavy precipitation are bigger in size and have north and south courses.
They have steep slopes, shallow braided channels and have coarse sandy/beds with heavy silt
charges. Among the drainage, the river Bharali, Buroi, Borgang, Ghiladhari,Gabharu, Belsiri,
Depota are important. Besides the above important drainages there are few other tributaries
and numerous streams from east to west, they are Dubia, Balijan, Marnoi, Jia Pichala,
Brahmajan, Rangajan, Sadharu, Dikorai, Mansiri and Sirajuli. The Panchnoi forms the bound-
ary between the district of Sonitpur and Darrang. A brief description of some of these tribitaries
and streams are give below. (fig.2.1)

Table 21.

STATEMENT SHOWING THE MONTHLY AND ANNUAL MEAN
DISCHARGE OF RIVER JIA-BHARALI
Name of river : Jia- Bharali
Name of Site : N.T. Road Crossing

Mean Discharge (Cumecs)

Year Jan Feb March  April  May June July
1 2 3 4 5 6
Datais not
available 2428.230
1969 196.945 167.606 175.79 203253 291.545 999.35 1258.163
1970 166.473 204336 242.00 397.58 485.823 2077.076 2303.20
1971 420.29 375.88  409.92 699.566 1374.843 2271.533 3052.156
1972 290394 314.506 330256 360203 849.126 2807.966 2145.056
1973 161.905 237.623 297.153 477666 711.526 1075.676 2330.346
1974 1670.238 1630.263 603.50 340644 203373 1146.708 Data is not available
1969 for the month of Jan.
to June/69
Aug Sep Oct Nov Dec Total
1970 1244323 1573.543 1283.406 368593 221.466 665331
1971 214183 2079.753 2080.963 386063 515913 1114.917
1972 2073.826 2283.743 1181.763 446333 354.873 1245.393
1973 236497 152329 1013253 56537 335.639 1075.002
1974 173055 1567.416 1105416 516386 508.70 893.363
1975 346316 330.718 302509 401776 662.923 1087.545 1248.194
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JIA BHARALI : The largest tributary of the Brahmaputra in Sonitpur District is the Bharali
flowing from the north to south almost along the middle part of the region with a long moun-
tainous course. It originates in Arunachal Pradesh as Kameng which is fed by four major
tributaries. These are-Tenga River from Bhutan hills and Bechan, Pakke and Papu from
Arunachal Himalayas. The total length of the river is 267 km. In Sonitpur District, where it
takes the name Bharali, its length is only 66 km. It has a catchment area of 10467.02 Sq km
covered with thick forest. The river contributes about 4 per cent of water to the mighty
Brahmaputra. Originally the confluence of the Bharali with the Brhmaputra was close to the
Tezpur Town, but in the early part of the 19th century, it changed its course shiﬁing about
twelve kilometers further east. The dead course is known as Mora Bharali as distinguished
from Jia Bharali the present active river. Presently Mora Bharali is also becoming reactive
due to bank erosion of Singritali Jan (the western most channel of Jia Bharali) on one hand and
the headward erosion of Panchmile Jan (a stream of Mora Bharali) on the other.

The Bharali river has developed a flatand wide valley floor after its debouchment into
the plain. In its plain lower section, it also becomes braided due to'low gradient and lateral
erosion on one hand and joining of 2 number of tributaries from the both sides on the other.

The principal tributaries in this lower courses are Bordikorai, Kharidikorai, Upardikorai etc.
on its lefl bank and Sonai, Nam-Sonai, Mansiri etc. with numerous feeders from the Bhalukpung

range of the right bank.

~ The average annual mean discharge of Jia Bharali river from 1969 to 1993 was 881.29
cymec. Table 2.1 shows the monthly and annual mean discharge of river Jia Bharali. Maximum
monthly mean discharge occured during the month of July 1972 which was 3052.156 cumec.
The average monthly mean (maximum) for the same period was 1780.71 cumec which occured
in the month of July. The maximum and minimum discharges of a year of Jia Bharali at N T
Road crossing G/D/S/ site are shown in table, 2.2.



STATEMENT SHOWING MAXIMUM

Table 2.2

AND

MINIMUM DISCHARGE OF RIVER JIA-BHARALI

Name of River : Jia-Bharali
Name of Site : N.T. Road Crossing

P-5

Discharge in cumecs
Year |Maximumdischarge | Date Minimum discharge Date Remarks
1 2 3 4 5 - 6
1969 5548.67 17.07.69 158.59 25.12.69 - From-
1970 3994.99 02.10.70 145.46 20.02.70 January
1971 4886.55 12.07.71 137.60 17.01.71 1969 to
1972 5294.514 28.07.72 168.229 19.02.72 June 1969
1973 5755.05 30.06.73 216.686 09.01.73 is not
1974 3971.101 17.07.74 110.480 28.01.74 available
1975 3850.262 05.09.75 211.397 23.03.75
1976 4021.362 12.06.76 232.653 24.04.76
1977 5493.250 17.08.77 147.875 07.03.77
1978 4459.033 '18.07.78 12.01.78
1979 6004.873 12.07.79 266.286 15.01.79
1980 2392.156 20.09.80 242.159 31.12.80
1981 2335.396 15.07.81 223.777 © 08.02.81
1982 2216.289 27.07.82 263.644 21.12.82
1983 2991.051 31.08.83 266.456 03.03.83
1984 2554.187 28.07.84 197.458 31.12.84
1985 1592.667 29.06.85 177.706 20.02.85
1986 2631.709 29.06.86 289.354 11.03.86
1987 3369.038 21.07.87 358.615 31.12.87
1988 2701.254 25.07.88 285.124 14.01.88 Data is
1989 3207.423 16.06.89 211.380 03.02.89 not
1990 2607.118 17.09.90 381.955 24.11.90 available
1991 2178.049 02.08.91 319.325 09.01.91 from
1992 2744.792 06.07.92 247.570 28.12.92 August/93
1993 2658.580 20.06.93 246.696 03.01.93 to Dec/93
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Gabharu : The Gabharu river originates at an altitude of about 1524 meters, a little to the east
of the Belsiri river in the hills of the Kameng District. After moving for about 24 Km in the
hilly area, the river enters the plain where its length is approximately 38 km up to its confluence
with the Brahmaputra. Owing to its heavy silt deposits on its bed, it becomes shallow and
wide, and it spills conspicuously in high flood on its left bank. It causes heavy erosion in the
house-shoe bends.

The average annual yield of the river Gabharu has been estimated as 898.29 MCM at
N.H. Road crossing (Missamari). The maximum and minimum discharges of this river are
shown in table 2.3. Maximum discharge occured during 1994 and minimum discharge re-
corded in 1992. Table 2.3

MAXIMUM AND MINIMUM DISCHARGE OF RIVER GABHARU
Name of River :- Gabharu
Name of Site :- N.T. Road Crossing

Year Maximum
Discharge Date Discharge Date

1991 322.868 4.791 . 0.642 28.4.91
1992 317.506 6.7.92 0.391 19.4.92
1993 275.111 23.8.93 0912 17.3.93
1994 352.309 21.6.94 1.123 31.3.94
1995 249.702 6.7.95 0.943 23.3.95
1996 275.111 27.6.96 1.286 22.12.96
1997 253.069 16.9.97 0.943 26.3.97
1998 275.01 10.6.98 ' 1.032 10.1.98
1999 249.702 20.7.99 0.943 23.3.99
2000 339.550 12.10.00 1.032 25.1.00

Belsiri : To the West of Ghabaru is the Belsiri river which originates near Pankamala in the
hills of Kameng District. It enters the plain near the foothils, and flows in a south eastern
direction for about 32 km, then flows south for nearly 48 km and joins the Brahmaputra. In the
lower reaches, the river banks gradually widen and the river remains shallow in the winter
season. ' .
The average annual discharge of Belsiri at N.T. Road crossing is 24.896 cumecs. The
table 2.4 shows the monthly and annual discharges of river Belsiri during 1978-90. The maxi-
mum average annual discharge of 55.895 cumecs occured in 1988 and the minimum average
annual discharge of 5.183 cumec occured in 1982. The mean average discharge 67.994 cumec
during the month of July is the highest while the minimum discharge of 3.090 cumec occured
during the month of March.

The maximum and minimum discharges of Belsiri river for the period 1978 to 1990
are shown in table 2.5. The maximum discharge was recorded 397.741 cumec on 26-7-88
followed by 394.560 cumecs on 26-8-79 and 303.281 comecs on 25-7-86. The minimum
discharge was recorded 0.043 cumecs on 26-4-79 followed by 0.460 cumecs on 25-4-80 and
0.467 cumec on 5-3-87.
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TABLE 2.4

STATEMENT SHOWING MONTHLY & ANNUAL DISCIHARGE OF RIVER BELSIRI.
River :- Belsiri | |
Site :- N.T. Road Crosing

Mean Discharge (M3 Sec)
Year Jan Feb March _ April May - June
1 2 3 4 5 6
1978 4.590 3.576 2.735 2.038 3.025 56.134
1979 4.340 3.560 2.749 0.338 2.576 15.398
1980 3875 . 2310 1.896 0.913 9.314 52.726
11981 1.673 1.125 1.036 1.013 3.397 3.611
1982 3.097 2.612 2.265 1.763 2.458 9.411
1983 1.424 1.276 1.233 -0.928 2.019 10.937
1984 8.259 6.969 5.127 5.655 9.830 12.191
1985, 9.686 6.303 4.341 5.548 7.430 13.772
1986 5.523 3.084 1.542 1.402 9.164 43.998
1987 1.593 0.740 0.745 0.745 27.165
1988 7.642 2.077 0.719 0.557 23.349 42.475
1989 11.991 9.503 7.586 6.502 8.953 30.040
1990 10.911 9.153 8.190 13.690 39.446 54.219
July August Sept. Oct. Nov. Dec. Annual Mean
Discharge in
7 8 9 10 11 12 (Cumec)
60.549  39.833 42.395 19.009 7.963 2.981 20.385
86.547  57.634 69.787 24.969 6.098 2.953 23.279
74.195 24482 34.353 13.254 8.797 4.815 19.161
14.140  12.553 13.943 7.474 5.733 3.995 5.808
13.204  7.498 10.109 5.345 2.697 1.734 5.183
24902 25757 43.856 20.811 13.322 8.908 12.948
39.505  47.557 56.552 32.386 18.407 13.274 21.309
41.009 39917 54.727 36.433 - 8.594 20.705
159256  31.953 42.991 17.021 3.450 2.794 25.814
89.494  87.275 136.555  117.262 44.075 17.394 47.548
168.041  215.282 - - 42.916 - 55.895
56.161  69.746 68.012 61.455 46.147 37.347 34.454
56.921  58.776 37.229 32.897 10.303 - 30.158
67.994 55251 50.875 32360 - 17.493 8.756 24.896
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‘ TABLE 2.5
STATEMENT SHOWING MAXIMUM MINIMUM DISCHARGE OF RIVER BELSIRI.
River :- Belsiri '

Site :- N.T. Road Crosing

Year Discharge in cumecs ,
Maxm Discharge Date Minm Discharge Date
1 2 3 4 5
1978 222.442 18.7.78  1.046 27.12.78
1979 394.550 26879  0.043 264.79
1980 240.894 27.8.80  0.460 25.4.80
1981 30.010 16.7.81  0.692 30.30.81
1982 19.990 29.6.82  1.233 19.4.82°
1983 83.625 5.7.83 0.843 28.4.83
1984 95421 18.9.84  3.669 28.3.84
1985  112.690 28.9.85  1.100 10.4.85
1986 303.28 257.86  0.723 9.4.86
1987 236.352 17987  0.467 ’ 5.3.87
1988 397.741 26.7.88  0.504 12.4.88
1989 137.855 29.7.89  5.605 27.4.89
1990 111.214 7.6.90 5.8 14 20.3.90
Total 2386.074 22.199
Average 183.544 » 1.708

Depota : The river Depota is a small river that flows through thf: western part of .Tez‘pur, The
Depota sub-basin has a catchment area 0f295.70 sq.km. Of which 52.82 sq. km is hill catch-
ment area and 242.88 sq. km. is sufficient to represent the sub-.basm. The mmor pa.rt of fhe
Depota system traverse through a hilly région which is pr_edoml.nantly sand stonfe with thick
soil cover. During the monsoon the river Depota and its mbutfmes carry heavy silt loa.d. The
change in slopes on entering the plain and consequent unloading ot: sediments has. an impor-
tant effect on the river channel, which are forced to cut through their own bec.l sediment. The
sediments are also heavy due to much meandering of river course and landshfle. The fa.ctors
which are mainly responsible for the contributi‘on of heavy silt load, are the hlgh Iintensity of
rainfall and the goegraphically younger formation of the rocks. .

The surface water potential of Depota sub-basin has been assessed to be 143.7 MCM
at N.T. Road crossing. It is assumed that 75 per cent annual dependable rub-(?ﬂ' pf I?epota sub-
basin is 127.23 MCM. i.e. 12723 ha.m is utilisable water resources for irrigation, water
supply, for human consumption, indust.ry etc. if proper management is done. .

The maximum and minimum discharges of Depota at N.T. Road crossing during the
period 1980-2002 are shown on table 2.6 From the availab!e data th.e maximum observed
discharsed is 45.086 cumec on 25th July,87 and minimum discharge is 0.084 cumec on 4th
April,81. The yield at N.T. Road crossing is shown in table us 2.7. The average monsoon yield
during the period is 95.56 MCM and non-monsoon yield is 47.5MCm. The average annual
yield is 141,71 MCM. The monsoon yield is observed as 216.04 MCM during 1991. The
minimum annual yield recorded is 75.45 MCM in the year 1984. A part from these rivers the
district has 20 registered beel fisheries.
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Buroi : The Buroi river is an important river that flows through the eastern part of Sonitpur.
Emanating from the Dafla hills in the Kameng District of Arunachal, it flows towards south
~ and falls into the Brahmaputra. The approximate length of the river in the plain is 32 km. It is
not a perennial river. During the winter season, it becomes very shallow and the major portion
of it dries upcompletely. But during the monsoon, the heavy rainfall in the catchment area -
supplies enough water resulting in rapid rise of water level in plain portion.

Borgang : To the west of Buroi is the Borgang river which again originates from the Dafla
hills. After flowing for about 9 km through the hills and the forest, the river receives its first
tributafy Naomara and further down, another tributary Dikal joins it. Then the river flows
through the plains of Sonitpur to the south and eventually meets the Brahmaputra. In the
winter season, the river becomes very shllow and at places completely dries up, while again
suddenly rises up during monsoon due to heavy rainfall in the catchment areas. :
Ghiladhari : The Giladhari river coming out from the hilly ranges of the Kameng district
flows in well-defined course for about 24 km in the plains of the region and joins.the old
out-flanking channel Ajalisuti/This channel forks out of the Brahamaputra at Biswanath and
rejoins it at Panpur. The total length of the river from its origin to the mouth is about 33 km.

TABLE 2.6 S
MAXIMUM AND MINIMUM OF WATER LEVEL OF RIVER DEPOTA
AT N.T. ROAD CROSSING Unit-M
Year Max1mum Minimum : Remarks
Discharge - Date Discharge Date

1980 11.407 22.10.80 0.327 26.12.80
1981 44.018 17.7.81 0.084 - 4.4.81
1982 43.915 22.6.82 0.199 5.4.82
1983 16.255 4.7.83 0.199 19.3.83 .
1984 13.196 26.7.84 0.105 14.3.84
1985 13.631 5.9.85- 0.127 5.3.85
1986 33.838 1.9.86 0.319 31.3.86
1987 45.086 25.7.87 0.459 25.2.87
1988 26.675 19.9.88 . 0.546 5.4.88
1989 36.180 128.7.89 0.745 27.2.89
1990 39.073 20.6.90 0.723 20.2.90
1991 36.569 19.7.91 0.803 11.4.91
1992 31.830 Y7192 1.133 1.4.92
1993
1994 24069  5.6.94 1.039 17.1.94
1995 27.357 16.6.95 0.955 5.1.95
1996 22.176 17.7.96 1.621 10.5.96
1997 16.172 8.6.97 1.063 29.5.97

1998 16371 13.6.98 0.794 18.3.98
1999 10.939 - 11.8.99 0.931 19.3.99
2000 11.665 8.9.2000 0.930 24.2.00
2001 19.007 22..701 1.384 29.12.01

2002 19.124 23.7.02 0.886 19.2.02



6v'LC S1°001 y9°LT1 L0y T8V 101 6LPl 8SLT €9ve SI'eC Lyl $T1 €51 T81 T
0€9¢ §Te0l1 SS6¢l $9°€  8Sv €600 8E€ST S¥TEe CvT T60L 9S°L 8€T STT TT 9LT
65°0L 12334! $0°91¢C 69t 9L 1€ 110y S8LT Te8y LOPE 8081 8EC 8CCT LI'T 6£C
€9'¥S vLLT] LET8I LT €0°S  9¢T <S861 S8II 8Ly 988F 8101 ¥9 8CTT LOT 6¢T
£6°LE P9°9CT  LSPI91 €6'CT VeV - LT9 ¢€TIE 8ETC 98y LSPC 809 L¥V8 6vE vST I8¢
¢0's¢ 89°6S eL'v6 66y 6T9 ¢CTIl ¢€6°0C +vI9C St'6 9T¢ L8C SL'1T ¢9C 6¥C 8¢
68’1y 86991 L8°80C PSe  vTL VOET 98TF 66F 916§ 90°SI L8T SLT L¥1 TCT 9L'1
6L°L01 68’18 $9°681 €€'C  S6'c 101 SToev 9OL'Il ¢€LSl SI'S S§T9.L Tl L60 60 EI'l
0T’ 68 L1°L9 LE9ST 96'T 90°¢c 800 ¢e¥SC LS11 ¢€0Sl ¥8¢vl SI'0L o1'T €0 €50 801
YA 0T'sS Sv'SL 16’1 9T +vI'9 8¥SI €C6 8I'TC I¢°8 A 1 650 ¢€L0
LSS 60°08 08°S¢l L' Ty €Ll vTC 801T 1LTt 6'tl 18Fy 681 690 60 T
89901 LL LT Svivl 80 180 668 LEVE IS8 .16WS 86'6C ¥I'l TWHI1I ¢L0 ST 691
[6°0C CL'LIT £C'8¢1 IL°1 €C LT8 99ve 68°LC P86y £€S evv 1€l b0 T80 ¢TI
UOOSUOJAUON | UOOSUOJA [eoL 09 | AoN 10 |1deg | Bny Anp am( | Ae| mdv| yorenw | qag| uer

WO -- 1ufy

3ursor) peoy "1°N = 3MS

elodo(q -: 10ATY

HHL ONIMOHS INFINAIVLS

A THIA ATHINOW

L'Td19vL




P-11

2.2 GROUND WATER POTENTIAL

The underground water potential is extensive in Assam. It is about 16.52 cubic km/
years. In Sonitpur District also the ground water potential is vast. The total replenishable
. ground water resources from normal natural recharge is 0.15676 m ha.m/year. The ground
water resources and irrigation potential due to recharge in Sonitpur is shown in table 2.8.

Almost all the studies related to ground water resources are carried out by Central
 Ground Water Board (CGWB). A combined study of the hydrological conditions of the area -
stretching along the Indo-Bhutan territory downwards the plains nearer to the river
Brahamaputra has been done by CGWB. The study reveals that a strip of about 8-10 km width
along with Bhutan Border consists of moderately thick but discontinous acquifer is of con-
fined to semiconfined nature. The acquifer is under boundary conditions down to 25 km with
a moderate yield prospects of 50-100 m3/hrs and draw-down within 20 m. It was observed
that towards the further downward positions of the sub-basin, there exists a fairly thick and
extensive confined to semi-confined acquifer with permeable boundary formation with a mix
up of silt and occassional clay having a yield prospect up to 150 m3/hr and draw down within
6 km.

CGWB has worked out net sesonal fluctuation in water table (based on the analysis of
hydrography of different key walls as well as data generated from the systerr.lati(f hydro-
geological surveys in different parts of the district). It has computed fluctuaction in water
table between the lowest stage in April and November, which is termed as net seasonal fluc-

tuation.

It is observed that in the lower flood plains close to the river Brahamaputra the net
seasopal fluctuations is about 1.0m where as it is 3 m and above near Bhutan border which is -
in the northern side and outside the sub-basin. The area in between has a net fluctuation of the
order of 2.0m. The fluctuation gradually increases towards the North from the flood plain

hear Brahmaputra.

CGWB has estimafed District wise annual recharge and annual draft for the year 1992
to arrive at a reasonable ground water balance available for further development.




'¢661 €' DD BIPUT JO $99IM0S3Y I9JeM PUNOID) : 30IN0S

"3]qB[IeAR BAIE 3U) 0} AW SI [BHUS104 UoneSLL] uonesiu )
Y31y K104 ST BI[2( : 910N

mdyuog

£8C°1 ¥0'8 12744 NY) 1L010°0 | OESI0°0 | €6611°0 | SZEEIO 162000 | 9£9S1°0
1 01 6 8 L 9 c b € 4
(srook (reaf -
, STea. (Teak

; /W ey ur)

(sreak Jauey juey (reaf a8mapoar

Juey W) W} | ) sty Jig:is| [emeu

w)(ze61) | euw | jouw Ww)Sesn | [ewnioN

(weak siseq | uomEduN | oS 139O wox

/o1 By W JjeIuUO I 1 PN | s50mossy

(okuey | W)(ZE61) | poyeumss | somos | s30mos -snpul | - 1oem\

(%) w) asn amyny ofreyoer | o8reydar -I- -1 OISR punoin

eop  |uswdofoasp |10y s9omosal [emyeu [eanyeu Iolem Iaem ..oQ J[qeys

oFeroay [1orem puno1d |isjem punoid woy wogyelp | punoid | punosd 10} UOIS uoiday

pamdiom [ JoreasT paouered yeIp 1N $S0I10 3qesTI) | S|qEEeAY moyd | .th s

AVSSY 40 LORI1SIA ¥NdLINOS DUVHOTY OL 3NA TVLLNALOd NOLIVORIMI ANV SFOUN0STI JAIVA ANNOEO

I-d

8'C3IqeL




P-13

The assessment of the.recharge thrbugh pricipitation which is the main source has
done by CGWB. The estimated data of Annual recharge for Sonitpur District are shown in
table 2.9.

TABLE 2.9

ESTIMATED DATA OF ANNUAL RECHARGE OF SONITPUR DISTRICT

Area Suitable for Monsoon Re- : Net utilisable re-
District Ground Water charge (MCM) Total annual charge for irrigation
development Recharge MCM)
(Sq km) ' (MCM
1. 2 3 4 5
Sonitpur | 5176 1455.94 1430.769 1216.154

The balance of ground water resources for future development is obtained from sur-
plus of net utilised recharge after net draft which has been assessed by CGWB as shown in

table 2.10.

The ground water potential is important from the view of irrigation and household
need. The ground water can be tapped by excavation of tube wells and pumping out of the same
manually. If the water table is very low and the land contains the rocks underneath, tapped by
deep boring.

TABLE 2.10
SURPLUS OF NET UTILISED RECHARGE AFTERNET DRAFT

THE NET UTILISABLE RECHERGE IS 85 % OF THE TOTAL ANNUAL RECHARGE

Net Uti!isable . Net annual G.W.Balance Level of G.W|
District . recharge Draft Available Development
(MCM) MCM) (MCM)
1 2 3 4 b

Sonitpur 1216.154 110.331 1105.823 9.07%
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23 UTILIZATION

Although Sonitpur District has immense potential for utilization of water resources

- yet there is no existing hydro electric project. Only one major irrigation scheme known as

. Bordikorai irrigation scheme is in progress. The estimated cost of the project was 32.50

crores and the time of completion was from 1975-76 to 1995-96. The Gross cultivatble Area
andNet Irrigated Area of the project are 29150 and 16994 hecatre respectively.

The table 2.11
- shows the estimated potential of Bordikorai Flow Irrigation scheme as on 1-4-2006.

Table 2.11

ESTIMATED POTENTIAL OF BORDIKORAI FIS (MAJOR)

NIA Kharif (Hec) Rabi (Hec) | Per Kharif (Hec) | Total (Hec)

16994 16994 8056 8950 34000

| The Table 2.12 shows the potential created upto 31-3-06 for this scheme

Table 2.12

ESTIMATED POTENTIAL OF BORDIKORAI FIS (MAJOR)

NIA Kharif (Hec) Rabi (Hec) | Per Kharif (Hec) | Total (Hec)

16994 16111 7644 8900 32655
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There exists no medium irrigation schemes either in existing or ongoing category in
the Sub-basin of Jia-Bharali. The plain portion of the Sub-basin consists of a few minor
irrigation schemes viz Kolong I/S, Extension of Colony I/S, Jorasar I/S and Dolabari I/S. The

irrigation potential created up to 31-3-94 and potential utilized upto 1992-93 for district of
Sonitpur is shown in table 2.13

Table 2.13
- IRRIGATION POTENTIAL CREATED UPTO 31-3-94 AND UTILIZED UPTO 1992-93
'FOR THE PLAIN PORTION OF SUB-BASIN IN SONITPUR DISTRICT.

Irrigation Potential created upto 31-3-94 Irrigation Potential utilized upto 1992-93
Minor Major/Mediun Kharif Rabi & Pre-Kharif
24984 25452 28607 . 2219

The functioning of minor irrigation schemes with area under Tezpur Division(Irrigation)
are shown blockwise in table 2.14. The informasion supplied by the District Agriculture Offic
regarding Shallow Tube Well (STW) blockwise under Sonitpur District as on 31-3-06 is
tabulated in table 2.15.

With a reference to the assessment by CGWB it can be concluded that.the balance of
ground water resources for future development is obtained from the surplus of net
utilisable recharge after net draft. CGWB analysed the parameter of different districts of

Assam with a proportional area calculation. The position of Sonitpur district in respect of

these aspects is shown in table 2.16



Table 2.14
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BLOCK WISE FUNCTIONING MINOR IRRIGATION SCHEME WITH AREA UNDER
TEZPUR DIVISION (IRRIGATION) TEZPUR

S| Name of Schemes / Nos. of |Area Covered
Nc; Development Cateao Schemes (N.LA.) REMARKS
) Block egory (Nos) in hect.
1 2 3 4 5 6
. F.L.S., 4 3504 Other Schemes |
1 |Phekiajuli D.T.S. Ifs 2 80 NIL.
2 |Rangapara F.I.S. 1 1800 -Do-
3 |Sootea F.LS. 1 1215 -Do-
- 4 |Gabharu L.1.S. 2 240 -Do -
F.I.S., 7 8933
5 |Biswanath D.T.S.I/s 2 120 - Do -
S.T.W. I/s. 1 64 _
6 |Behali S.T.W. I/s. 3 240 - Do -
7 |Choiduar S.T.W. I/s. 1 60 -Do -
-8 |Pub-Choiduar S.T.W. I/s. 2 128 - Do -
9 |Balipara D.T.W. I/s. 2 120 - Do -
10 {Borcholla F.I.S. 2 1748 - Do -
NB F.l.S. - Flow lrrigation Schemes.
o L.I.S. - Lift Irrigation Schemes.
D.TW.L/S - Deep Tube well Irrigation Schemes. -

S.TW.L/S - Shallow Tube well Irrigation Schemes.
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_ Table2.15
INFORMATION REGARDING STW AS BLOCK WISE UNDER SONITPUR
DISTRICT AS ON 31-03-2006.

SLNo. | NameofBlock | No.of STW. Area Irrigated (Ha)

1 -Gabharu 413 826
2 Bihaguri 254 508
3 Dhekiajuli 1380 2760
4 Borcholla 1012 - 2024
5 Balipara 1000 2000
6 Rangapara - 100 200
7 Naduar 350 700
8 Sootea . 150 300
9 Biswanath 720 1440
10 Sakomatha 91 : 182
11 ‘Baghmara 325 650
12 Behali | 242 - 484
13 Choiduar 135 270
14 Pub-Choiduar 221 230

6284 . 12074

Table 2.16
GROUND WATER BALANCE AVAILABLE AND LEVEL OF DEVELOPMENT IN
SONITPUR DISTRICT.
Geographical Net Utilisable Net Annual Ground water Level of

(area Sq. km) | recharge (MCM) | Draft (MCM) balance avail- Ground Water
able (MCM) Development
(%)

5324 1216.54 110.331 1105.823 9.07 %

From the above table it is evident thaf the present utilization of ground water is
110.331 MCM annually which is only 9.07 per cent of the Net Utilizable Recharge i.e. Net

Utilizable Ground Water Resource.
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CHAPTERIII

LAND USE

The nature of land use in an area reflect the levels of socio-cultural and economic
development of the people under different physico-cultural milieu. Land is the basic resource
to support the inhabitants of an area and it provides the base for production of food and raw
materials for various industries. Land which is needed for one activity may be equally needed
by other activities (Toyne, 1974,71) The uses to which man puts the land resosurces available
to him reflect, in part differences in physical factors, such as soil fertility and climate in rural
land use, and amenities such as high elevation with imposing views in urban land use. Histori-
~ ¢al and cultural factors too including the timing of settlement and cultural tradition of a popu-
lation affect the land use.

The land use pattern of the region in influenced by the soil, climate and topography
along with other socio-economic factors. Table 3.1 shows the land use and land cover of
Sonitpur District in 1993. The total geographical area of the district is 532400 hectre. Out of
this more than two-third area is covered by forest and agricultural land. Waterland and
Water bodies cover 16.59 per cent of the area where as built up area accounts for 0.02 per
Cent of the total geographical area. Of the rest 12.14 per cent are occupied by grass land,
gazing land and others. Fig. 3.1 shows the thanawise land use in Sonitpur District.

Table 3.1
LAND USE/LAND COVER OF
SONITPUR DISTRICT ASSAM
SI.No | Land use Category ' Sonitpur District 1993
Area (Ha) Percentage of Total
geographical area
1 2 3 4
1 Geographical Area 532400 | 100.00
2 Builtupland 125 0.02
3 Agricultural land 278274 52.27
4 Forest land 101013 18.97
5 Wasre land , 15501 2.91
6 Water bodies 72857 13.68
7 Others 64630 12.14
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J1AGRICULTURAL USE

Agriculture occupics about 52.27 per cent of the total areu i the district. The total
area under cultuvation is 278274 hectare in 1993, Agriculture is the chiel occupation of
more than 70 per cent of the villagers in the Sonitpur district.

Like other parts of Assam, Sonitpur District produces a variety of crops such as food
“crops fibre crops. oil seeds. pulscs. sugarcane. fruits, vegetable, turmeric, ginger,onion etc.
Among the food crops paddy, wheat and mazie arc most important. Jute is the main fibre crop
and tea is the most important plantation crop. Muslard. rape sceds and scasamum are the main’
Oilseeds. Pulses and potatoes are also major crops. But mangocs. coconuts, betelnut and betel
leaves, banana. pincapples cte. are subsidary crops of the region. Rice is the staple food of the
People. More than two-third of the total cropped area are covered with paddy, Table 3.2 shows
the categorywise agricultural land use and percentage in Sonitpur District during 1987-88.

Agriculture of the district,like other District of Assam depends mainly on rain water.
I\’10nsoon season is the best season tor cultivation, About 80 per cent of the annual rainfall of
the areq is reccived during the months from June to september. Minor irrigation projects have
been taken up to augment the water supply in some arcas where as the large arcas of the region

e yet to derive the benefit from such projects.

Fable 3.2

LAND USEIN SONITPUR DISTRICT 1987-88

Category Area in hectares Percentage to the total
| | = geographical area
1. Builtup land 125.00 0.03
2. Agricultural land 278274.00 56.54
3. Forestlnd 101013.00 20.25
4. Waste land 15501.00 3.15
5, Water bodics 72857.00 14.80
6. 0thers (Gross land) 24375.00 4.95
lotal 492143.00 ' 100.00
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o :322NON-AGRICULTURAL USE |

~ Outofthe total geographical area of the district about 47.73 of the area is under non-
- agricultural use in 1993 which includes forest land, grassland, waste land, built up land,
waterbodies settlement, roads, government and non-government institutional, bulldmg,

industries, recreational areas etc. Table 3.3 shows the category wise non- agncultural usein
the district during 1987-88.

Table 3.3

- CATEGORYWISE LAND USE/LAND COVER STATISTICS SONITPUR DISTRICT; 1987-88

- Category Area in hectares | Percentage to the total
. geographical area
1. Bultip land 1.25 0.03
, 2. Agricultural area net
VL area sown 222442.00 | 45.20
* 3. Forest
3.1  Evergreen/Semi _
evergreen forest 76231.00 . 15.49
3.2 Deciduous forest ' 313.00 ' 0.06
3.3 Degraded forest/ | =
scrub land 22156.00 4.50
3.4 Forestblank 2313.00 0.47
. +.|4. Wastelands - » _
| 41  Marshy/Swamy 7688.00 1.56
' land ' .
4.2 Land withor 7813.00 ' 1.59
without scrub
5. Waterbodies - A
%) 5.1 River/Stream 72044.00 14.64
J* 5.2 Lake/Reservior/ 813.00 0.17
Tank/Canal |
6. Others . 24375.00 4.95
Total 492145.00 . 100.00
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According to 1999-2000 (Provisional) statistics the land areas put to non-agricultura:

uses are about 16502 hectares and 21892 hectares are barren and un-cultivable land. The total

areanot available [or cultivation is 186914 hectares which is 35.1 per cent. The other uncul-
tivated land excluding fallow land in the district during 1999-2000 is shown in table 3.4

Table 3.4 ’
OTHER UNCULTIVATED LAND EXCLUDING FALLOW LAND IN SONITPUR
DISTRICT (1999-2000)

Category Area in Hectare
1. Permanent pestures and other grazing land 11902
2. Land under Miscellaneous tree groves not included in net area. 7820
3. Cultivable waste land 227
Total 19949
4. Fallow land other than current fallow 2062
5. Current fallow . 6609
Total ' 8671

It is evident from the téble 3.4 that area under cultivable waste, current fallow, land -
other than current fallow is less which is about 8898 hectare i.e. 4.7 per cent of the total

geographical area. A portion of this cultivable waste and fallow land can be reclaimed and
used for agricultural and non-agricultural purposes.

33 LAND MANAGEMENT AND CONSERVATION
Land is fixed in the sense of surface area but it is not fixed in the sense of its
contributions. At present the use of land is a highly dynmaic concept. The resource function
orthe contribution of land is always changing due to changing human attitudes and actions.
It is worthwhile to mention that irrigation facilities in the district is not sufficient.
Only 16920 hectare area has been brought under irrigation out of which16902 hectares for
Kharif and only 18 hectares for Rabi and Pre-Kharif. The percentage of irrigated area to total
cultivable area ol the district is only 16 per cent. Therefore it is necessary to bring more and
more area under irrigation for proper utilization of land resources for agricultural
production. In this context it may be mentioned that due to severe drought in the year 2006
agricultural production reduced to less than 50 per cent. Because the cultivat(.)r.s could not
produce Karif crop due to lack of rain water as well as sufficient irrigation fac111ti_e§. So the
concept of land is important because of highly conditioning influence on human activities and
attitudes relating to land use. Land is meaningful only in relation to man. (Mukhopadayay :
199 : '
| 2.) "The surface land may be used for various purposes. The utilization of land depends
upon the wants of man at a point of time. It is already mentioned earlier that the mainstay of
the majority of the people is agriculture. SOZ it is necessary to develop agrlcu!tural practices
and to bring more and more land under cultivation. It can be done by improving agricultural
techniques for heavy production and by rccla:pation the of waste land maintaing the physical
quality of land, checking the erosion of topsoil ete. The horlz.ona_ta.l expar}l.son.of agriculture
is expensive Which involves heavy capital investment. Only judicious utilization of land by
adopting more remunerative cropping patterns may help in overcoming the problems of food
and raw materials. The change in the cropping pattern and introduction of new crops enhanching
the soil fertility aré imperative to make agriculturs more remunerative and sustainable. Only
through proper management of land the demand for cultivatbe land can be met to a small
extent. On the other hand the pressure on agricultural land may be lessened by shifting of
occupation and function. As for instance cultivators may go for pisciculture where there is

. _ abundant low lying area suitable for fishery.
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‘ Conservation of soil is an important aspect of land management. Land area is mostly
affected by erosion, deposition of sand and silt over cultivable land etc. Erosion of agricul-
tural lands, forest land, through formation of gully, sheet and rill erosion, problems of water
logged etc. arc the major problems in the district of Sonitpur. In order to overcome these
problems the various soil conservation activities usually implemented in brief as follows :-

A. LAND DEVELOPMENT ACTIVITIES
The objective of land development activities is to prevent loss of top soil due to rain
drop and sheet erosion on agricultural land and thereby to improve the water regime of the
" soil for benefit of the crops. Earthen embankments are used to construct along the contours
properly designed and sectioned to fulfill the purpose.
In land development, drainage line treatment activities are also used to carry out in

order to draining out excess water by cutting nalas from water logged area to improve the

B. GULLY CONTROL WATER DISTRICUTION WORKS
The objective of the project is to stop further advancement of the gully heads and
siltation of the already formed gully alongwith improvement of in situ moisture content in the
command arcas. The scheme is implemented by construction of RCC drop spill way, guide
bunds water distribution channel etc. The programmes are taken up on command area basis
improving land groups of familics, which are under gully erosion of different degrees, caus-
ing shrikage in cultivable land.
Now-a-days this measure also helps in making available water to the crops during sum-
_ merseason alongwith controlling the gully. The stored rain water in the upstream are distrib-
. uted to the agriculture land through the constructed field distribution channel to reduce the
moiusture stress to the field crops.

c. poROTECTION OF REVERINE LANDS .

The main objective of the scheme is to tackle one of the major problems of soil

erosion i-€.» Tiver bank erosion. this is tackled by adopting both vegetative and engineering

" methods- Engineering methods consist of construction of boulder spurs and bamboo spurs of

differenct types on eroded bank of rivers and streams so that erosion is checked gradually and

siltation takes place, in the long run resulting in saving of agricultural land from being washed

way, In vegetative measures, planting of suitable species are done in strips along the river
bank, spccially in the upstream portion on available land.

D, PROTECTIVE AFFORESTATION

The main objective of the scheme is to prevent the process of soil erosion along the
river and stream bank. Protective afforestation is also taken in areas subjected to erosion
because of lack of surface vegetation. Along with protection of catchment area and agricul-
tural land, this measures also helps in restoration of ecological imbalance. Protective affor-
estation also helps in controlling soil erosion caused by shifting cultivation, although it is not

' visible in Sonitpur District.
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E.FLOOD RIVER PROJECT

Govt. of India is presently insisted to improve the flood prone area through various
soil conservation activities, just to control the catchment area of the connected rivers. This is
along term scheme and such a scheme has been approved by the Department of Agriculture
- and Co-operative. GOI, for treating the erosion prone area along Jia Bharali river catchment
in collaboration with the Arunachal Pradesh, which is known as Kameng there. This year the
Department proposed to treat some microwatershed of Jia Bharali watershed (3 x 3 x 1-6) as
- per the priority basis in the Sonitpur District. . '

F. WATERSHED DEVELOPMENT PROJECT

Apart from the above watershed management projects (Hariyali) are also proposed to
implement in the district for control of soil erosin of affected rivers, proposal for 2 (two)
such projects, one each at Sakomotha Development Block and Biswanath Development Block
are send to GOI for sanctioning to control the erosion caused by Ghiladhari and Diring river
in Biswanath sub-Division of Sonitpur District.

3.4 ROLE OF DIFFERENT AGENCIES

“Zarious government and non-governmental agencies are working for the management

of land and water resources in the district.

These agencies are -

i. North-Eastern Regional Institute of Water and Land Management
(NERIWALM)

ii.  Brahmaputra Board.

iii.  Irrigation Department.

iv. Water Resources Department.

V. Soil Conservation, Sonitpur Division.
vi.  District Agriculture Office.
vii. NGO’s

NERIWALM is a Central Government Institution located neat Tezpur Town on the North
Bank of Morabharali. It deals with different activities ralated to the management of water and
lang It has already studied and surveyed thoughly some of the major rivers with modern
Fechniques. It has laboratories equiped with modern machines and equipements. NERIWALM
Sengaged in testing of soil and analysing water qualities also. The institution organises train-
Ing, workshop, seminars etc. with a motive to arrive at desired goal.

Brahmaputra Board is also a central Governmenmt agency. The Borad has been
Concentrating its activities to prepare Master Paln by surveying the rivers and studying their
I Potentials for harnessing the water resources for the well being of the inhabitants.
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The Irrigation Department of the state has its division in the District. The Department
is engaging itself for the utilization of water resouces for the development of agriculture. The
erstwhile Embankment and Drainage Department, Government of Assam has been renamed as
Water Resources Department. It’s main concemed is to check the flood and erosion. It has
mechani_cal'division to carry out the survey work of the water resources of the district.

Soil Conservation is also a Department of the State Government. As the name implies,
it is mainly involve with the conservation of soil. It has taken various steps to conserve the
soil.

District Agriculture office is mainly concerned with the development of agriculture in -
the district. It provides irrigation facilities to the cultivators through shallow tube wells (STW).

A few NGO’s are there in the district which are directly or indirectly involve with the
management of land and water resources of the district through eco-restoration.




PART IIT : SUMMARY AND CONCLUSION
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CHAPTER :IV
SUMMARY AND CONCLUSION

4.1 SUMMARY

The detailed analysis made in the foregoing chapters on the management of water and
land in Sonitpur District for the sustainable development and role of different agencies has
been summarized as follows. ,

Sonitpur District has vast water resources. Numerous tributaries, channels and streams
have been flowing towards the Brahmaputra on the south through the district. Most of them
are perenmal with a good discharge. Besides these, a number of beels and swamps are also
. found in the district.

The district has vast potential of ground water potential. The can be tapped mainly
for irrigation and household purposes without affecting the balance obtained from surplus
of net utilised recharge after net draft.

In sub-chapter 2.3 the utilization of water resources of the district has been

discussed. it is observed that there is no existing hydro-electric .power project. A small
portion of the water resources has been utilized for agriculture through minor and medium
irrigation project Bordikorai is the only major irrigation scheme in the district whose
_ estimated cost is over 32 crores.
' The District Agriculture Department has also been providing irrigation facnlmes in the
agricultural fields through shallow tube wells (STW). The present utilization of ground water
by these wells is slightly more than 100 MCM annually which is only 9.07 per cent of the Net
utilizable recharge.

Chapter three deals with the land use pattern both agricultural and non-agricultural
in the district. Out of the total geographical area more than two third is covered by forest and
agriculture. About 52.27 per cent of the total area is occupied by agriculture alone on the
contrary 35.1 per cent area is under non-agricultural use. The area under cultivable , current
fallow, fallow land other than currrent fallow is about 4.7 per cent.

In sub-chapter 3.3 land management and conservation have been discussed. The
management of land depends upon mainly the wants of man at a point of time and the level of
economic deelopment ‘As the cultivable area cavers more than half of the total area so it is
Necessary to give emphasns to improve agricultural production with an intention to reduce the
pressure on land, side by side it is also essential to take soil conservation measures to main- -
tain soil quality and to check erosion. -

In sub-chapter 3.4 the role of various government and non- government has been
. Giscussed. Itis seen that a number of agencies and departments have been actxvely engaging in

different activities relatmg to management and water and land resources in the district.
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4.2 CONCLYUSION

The detailed study on the management of ‘Water and Land in Sonitpur District for the
Sustainable Development and Role of Different Agencies’ made in the preceeding chapters
and summarized in the first part of this chapter is concluded with the following major finding
and suggestions.

4.2.1 FINDINGS
1. The district has abundant water resource both surface and underground.
2. The study conclusively established that the water resource of the district is still
underutilized.
3. As the cultivable area occupies more than half of the total area so it is impor-

tant to give proper attention for improving agricultural production rather bringing
more and more land under cultivation.

4. The cultivable waste and fallow land can be brought under economic use other
than agriculture.

5. There is a great need to take urgent steps for efficient management of land and
water resources for sustainable development.

6. The role of different agencies pertaining to land and water management is.
notable.

4.2. SUGGESTIONS

The present study has brought to light many aspects relating to water and land
management. The findings suggest that concerted efforts are called for the management (both
 short term and long term) of land and water in the district. On the basis.of the findings of the
work, the following suggestins are put forward for the efficient management of water and Jand
resources for the benefit of the inhabitants in particular and state in general.-

1. Atleast one hydro-electic power project can be undertaken for generating
electicity.
2. A few major and medium irrigatior stheme should be undertaken S0 as.to bring

more and more area under irrigation.

Land reclamation is necssary for judicious and rational use.

4. Proper steps should be taken to conserve soil and to check erosion as land isa
fixed resource.

5. Adequate funding is necessary to carry out different activities pertaining to
land and water management.

W
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