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CATCHMENT AREA MANAGEMENT PLAN
OF
VIJAY SAGAR (KADUKI) LAKE, ALWAR DISTRICT, RAJASTHAN

INTRODUCTION
The Kaduki Lake, popularly known as Vijay Sagar Lake, has esthetical heritage
value apart from being crucial for local agriculture. This lake was artificially
constructed with holding water in a down stream from neighboring foothills of
Alwar.

This lake was planned along with Vijay Mandir Palace, which was

residence of the then Maharaja Jai Singh of Alwar
The Vijay Sagar Lake was once a beauty spot of Alwar but now it is almost an
eyesore. Years of siltation and pumping of
groundwater has reduced the water bearing
capacity of lake. In recent years there has
been substantial decrease in the amount of
rainwater run-off

flowing into

the

lake.

Together, these factors have brought about a
serious deterioration in the lake’s ecology
and consequently drying up of this lake.
In the back drop of the above situation the Vijay Sagar Lake integrated
catchment area treatment plan has been prepared by Central Ground Water
Board, Western Region, Jaipur. A series of field visits undertaken to examine
wells, gathered local feedback from villagers, data collected from various concern
departments. An integrated catchment management plan is an ideal scale to
manage human and natural impact upon the natural environment because the
activities within the catchment and surroundings areas have direct impact upon
the environment in that geographical area. The value of using an integrated
approach is that it incorporates all factors in developing and implementing the
plan.
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OBJECTIVE
The aim of this document is to identify all of the various processes occurring
within the lake catchment area and down stream of the catchment, which are
currently contributing to or have the potential to contribute, to the degradation of
the environmental quality of Vijay Sagar Lake. Once these processes and issues
have been identified, this document aims to provide range of strategies in order
to reduce the impact of these processes on Vijay Sagar Lake.
THE CATCHMENT AREA
The Chorsid River (a tributary of Ruparel River) originates from spring near
Chorsid. This tributary runs E-W in mountainous terrain and joins Ruparel at
Milakpur. This tributary has been impounded at many places to increase
irrigation potential of plains – the most important being Vijay Sagar or Kaduki
lake.
The Vijay Sagar lake catchment area is located approximately 10 km. in the
north-west direction of Alwat City. The catchment covers an area of 51.54sq.km
and is linked to Vijay Sagar Lake through series of open drainage channel and
also groundwater flow. Vijay Sagar Lake receives all water that falls through out
the catchment area. Vijay Sagar Lake contains an inner wetland having a
capacity of 2 mcm at Full Tank Level and is one of the large wetland in Alwar
district area and it supports wide variety of agricultural activity. Salient features of
the lake are given below:
TECHNICAL DETAILS OF VIJAY SAGAR LAKE
(A) Catchment area

51.54 km2

(B) Top Bank Level

28.00 feet

(C) Highest Flood Level

25.00 feet

(D) Full Tank Level

22.00 feet

(E) Dead Storage
(F) Present Lake Bed Level

0.1648 mcm
07.00 feet
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CLIMATE
The Vijay Sagar Lake catchment area is characterized by semi-arid type of
climate. The climatic conditions within the catchment are cool winters and hot
summers. For last seven years the Alwar district has experienced a general
drying trend with annual average rainfall volume steadily decreasing across the
region. Rainfall for the Alwar district as a whole has been below average for the
last seven years. Though the average annual rainfall has increased from 626 mm
( long term avg. 1901-70) to 636 mm ( 1971 – 06) but in the last seven years it
has reduced to 529mm ( 2002-08). During the current year Alwar City region has
received only 244mm of rainfall between 1st Jan 09 to 31st July 09. During the
same period in 2008 the Alwar city region received 579mm of rainfall. This drying
trend has had a significant impact on groundwater levels and groundwater
dependent ecosystem.
PHYSIOGRAPHY
There are two fairly distinct topographical elements within the catchment area.
Firstly

the

elevated

areas

including

ridges

(made up of Alwar
group
that

of

rocks)

flanks

the

boundary of the
catchment

and

secondly the low
lying areas in the
centre

of

catchment.
study

area

the
The
is

situated on a fertile bowl shaped plain (intermontane valley) grilled by Hill ranges.
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These ranges have highest point (597m) near the village Gangori. The study
area is drained by number of rivulets, which form part of Ruparel basin. All nalas
flow in NE direction till they join the Vijay Sagar Lake. The ground slope is in N –
E direction. Undulation in the surface is due to interference of various drainage
systems of minor streamlets. A total of 34% area is covered by alluvial plains and
66% area is covered by structural & denudational hills and land not suitable for
agriculture.
LANDUSE
Dadikar village has the maximum geographical area as well hills and forest area.
The land utilization details of the catchment area are as follows:
Village
Name

Land Not Available for
Geographical

cultivation

Area

Forest &
Hills

Area under Agriculture

Double
Croped

Uncultivable

Irr. Area

land

Non

Irr.

Area

area

Bala Dehra

499

306

8

194

88

97

Dadikar

3335

2723

0

271

0

0

Dholi Dhup

174

64

24

127

16

57

Hazipur

897

346

288

238

91

76

Kaduki

218

37

39

188

56

102

Teharpur

574

301

14

263

104

88

Todiyar

450

275

22

140

57

44

TOTAL

6147

4052

395

1421

412

464

Source: Revenue Deptt. Govt. of Rajasthan, Alwar

(Area in ha)
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Groundwater is the most prominent source of irrigation. Dadikar village has the
maximum well irrigated area followed by Teharpur. Village kaduki has some tank
irrigated area.

It is seen that maximum number of irrigation wells occur in

Todiyar and Kaduki village and minimum number of irrigation wells in Dadikar
and Hazipur. Total number of tube wells in 06-07 was 72 and that of 07-08 were
85. Increase in number of tube wells is 13 during one year only. There is no
increase in number of dug cum bore wells. Details of the wells, village-wise
falling in the catchment area is as below:
Village
Name
Bala Dehra
Dadikar
Dholidoop
Hazipur
Kaduki
Teharpur
Todiyar
TOTAL

YEAR 06 – 07

YEAR 07 – 08

INCREASE

Tube Well

DCB

Tube Well

DCB

Tube Well

DCB

15
0
8
0
23
3
23
72

29
67
16
75
23
40
21
271

16
2
11
2
25
4
25
85

29
67
16
75
23
40
21
271

1
2
3
2
2
1
2
13

0
0
0
0
0
0
0
0

Source: Revenue Deptt. Govt. of Rajasthan, Alwar
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HYDROGEOLOGICAL FRAMEWORK
Geological Framework
Based on the information available from reports of GSI and field work carried out
in the catchment the stratigarphic succession of rocks is as follows:
Quaternary

Alluvium
Pratabgarh

Massive Quartzite

Formation

with minor Marble

Middle

Delhi

Alwar

Kankwarhi

Qtz-Biotite-Schist

Intrusive

Proterozoic

Super

Group

Formation

with minor Quartzite

Granites

Group

& local Conglomerate
Rajgarh

Quartzites

Formation

In the catchment area full cross-section of different formation of Alwar group is
exposed. The oldest Alwar group rocks represented by massive quartzite
belonging to Rajgarh formation is exposed as isolated hillocks to the east and
west of Bala-Dehra and north of Sahapur. The Quatrzites are white to grey in
colour, medium to coarse grained and highly massive. Overlying the Rajgarh
formation is the Kankwarhi formation represented by variable composition and
character of schist. Exposures of biotite-schist belonging to Kankwarhi formation
occurs along the eastern side of hill ranges from Todiyar southwards. Impure
marble rock units belonging to Pratabgarh formation overlies Kankwarhi
formation. Exposures of white and grey marble are recorded 2km SSW of
Dadikar at the contact zone of granite and quartzite.
Intrusive
A large number of outcrops of intrusives are localized on the flanks of Dadikar
fold. These bodies are generally concordant. The granite boss at Dadikar
occupies the core of anticline, the eastern limb of which is overturned. Two
varieties of granites have been recorded. One of the varieties is pink & foliated
and the second is porphyritic which is grey & pink in colour. The foliated variety
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occurs along the margins of the boss where as porphyritic type occurs in the
central portion. A few Aplite veins occur in the eastern portion of Dadikar granite
mass.
Between Sirawas in the west to Teharpur in the east the Alwar rocks are folded
into anticline the nose of which is located near Dobo. It plunges 70o SSW. The
strike of the rocks on the western limb is NE-SW and NW-Se in the southern
part, the dip being 500 to 550 westward. The eastern limb of this anticline is
overturned and has a general; strike of NE-SW. The variation in the strike is
presumably due to emplacement of granite in the core of the fold.
HYDROGEOLOGICAL SET-UP
The hydrogeology of the catchment area can be divided into three parts with
regards to occurrence of groundwater. (a) Compact crystalline & metamorphic
rocks, (b) Talus & Scree of intermontane valley (c) alluvium part confined along
course of streamlets. In the study area groundwater occurs in these formations
under unconfined conditions.
The compact crystalline rocks and meta-sediments do not yield any significant
amount of water owing to the fact that compaction and solidification has
obliterated the primary porosity and permeability of litho-units. Brecciated and
sheared rocks found at Hazipur, Teharpur and Dandikar yield some amount of
water. The water resources in hard rock depend upon the joint & fractures and
their linkage.
The aquifers in the intermontane valley mostly comprise of scree material of
surrounding ridges and include gravel, pebble along with sand and kankar.
These form aquifer at Dehra, Manglawas and Hazipur. Thickness of the aquifer
zone varies from 6 to 10m. The yield of tube wells is about 15 m3/hr.

9

In a very small area alluvium overlying the hard rock forms the aquifer e.g. BalaDehra and Dholi Dhup. The quaternary alluvium deposit comprises of sand
gravel, and pebbles and scree material is found near the piedmont slope.
Alluvium thickness ranges from 30m to 50m. The yield of the cavity/tube wells
varies from 10-20 m3/hr.

The groundwater catchment boundary of Vijay Sagar Lake extends in west
direction of the lake. The depth to groundwater is highly variable depending upon
the part of the catchment in which the well is located. Generally water level is
encountered between 22m to 30m below ground level. The maximum depth to
water level is 31.9m mbgl (Bala Dehra) and minimum 21.70mbgl (Hazipur).
Groundwater movement is from southwest to northeast and follows topography
of the area.
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In general groundwater levels have been slowly declining across the study area
as a whole for the last 15 yrs due to

Hydrogroph of Shahpur Piezometer
0

erratic rainfall and increase use of
for

domestic,

agriculture and industrial purpose.
During the period 96-08 water level
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has declined at a rate of 2.47m/yr in
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as depicted by the historical water
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level data of Sahapur lying adjacent to the catchment.
As per available records Vijay sagar Lake was a groundwater flow lake and was
surface expression of groundwater table. Therefore any changes in quantity of
groundwater within the catchment area will cause subsequent changes in the
quantity of the surface water of Vijay Sagar Lake.
ISSUES AND THREATS
The emerging critical issues with respect to conservation & management of water
in the catchment are discussed below:
1. Vijay Sagar Lake, like other lake is situated at lowest elevation of the
catchment area. The catchment of the lake is 51.54 km2. A sizeable portion of
rain falling in this catchment area flows into the lake. With an average rainfall of
about 600 mm the lake catchment area gets 30 mcm of water each year. Even if
75% is lost before reaching, the remaining 7.75 mcm should be sufficient to fill
the lake. But the fact at present is that very little run-off flows into the lake due to
disturbed relationship between rainwater received and runoff generated. In
recent years there has been a continual decline in the volume of surface water,
which fed the lake leading to drying up of the lake.
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2. Rain water flowing on the hill slopes runs down and heads towards lake in the
in form of three main streams. The water channels have been leveled for the
agriculture purpose, which leads to
spreading of water in large area before
reaching the lake. At places feeder
rivulets have been blocked hence water
does not reaches to the Lake.

3. The principal means of irrigation is through DCB or tube-wells. The ground
water abstraction has increased substantially during the recent past, It can be
seen that during 06-07 which was increased to 85 by 07-08. A total of 13 no. of
groundwater abstraction structures increased only in one year. The increase in
number of groundwater abstraction structures has resulted in increased
exploitation of groundwater resources.
4. The indiscriminate and uncontrolled development of groundwater resources
especially in domestic sector has also resulted in decline of ground water
resources. There are eleven tube-well of PHED around Vijay Sagar Lake which
run for about 20 hrs a day. The average discharge of wells is 25 m3/hr. This has
also contributed in decline of water level resulting in mining of groundwater
resources.
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CATCHMENT AREA MANAGEMENT PLAN
Due to pressure of population and improvement in the standard of living, demand
of fresh water for both agriculture and domestic use has increased substantially.
As surface flow is available only for a limited period ground water withdrawal has
sharply increased. The top layer of fresh ground water is also reducing every
year.
Availability of groundwater in the Umrain Block as on 31.3.2004 is estimated to
be 99.2802mcm. Draft for all uses is 114.2385 mcm. Out of which 95.8860 mcm
is used for agriculture and 18.3525mcm is used for domestic & industrial needs.
It is expected that by 2025 the demand of groundwater will increase by
29.7847mcm. As per ground water resource estimation 2004 stage of ground
water development is 115.07%. At present there are 6,502 tube wells/open well
used for irrigation and 221 open wells, 1526 hand pumps and 256 tube wells are
used for domestic water supply. Rainfall in the district is the main source of
ground water recharge. Due to less rainfall and increased ground water
abstraction, groundwater level is depleting at a rate of 2.47m during premonsoon.
In the back drop of the above situation it is need of the hour to restore and
increase storage capacity of our traditional water conservation structures viz.
village ponds, ani-cuts, earthen dams and tanks to meet the future domestic,
agriculture and industrial demands
Water Augmentation Techniques
The selection of suitable techniques for conservation and augmentation of water
resources depends upon following factors
•

Quantum of run-off available

•

Land use and vegetation

•

Topography

•

Hydrogeological Characteristic of the area, and

•

Soil type and soil depth
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Various techniques, which can be adopted for rainwater harvesting in the
catchment area, are described below:
Check dams
A check dam is generally constructed on small streams and long gullies formed
by the erosive activity of water. The ideally a check dam is located in a narrow
stream with high banks. A check dam serves many purposes.
•

It cuts off the runoff velocity and reduces erosive activity

•

The water stored improves soil moisture of the adjoining areas and allows
percolation to recharge the aquifers

While constructing a series of check dams on along stream course, the spacing
between two check dams should be beyond their water spread. The height of the
check dam should be such that even during the highest flood, water does not
spill over the banks.
Contour trenches
Contour trenches are used both on hill slopes as well as on degraded and barren
waste lands for soil and moisture conservation and
afforestation purposes. The trenches break the slope
and reduce the velocity of surface runoff. It can be
used in all slopes irrespective of rainfall conditions
(i.e., in both high and low rainfall conditions), varying
soil types and depths.
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Layout: The size of the trench depends upon the
soil's depth. Normally 1,000 sq cm to 2,500 sq cm.
in cross section are adopted. The trench may be
of 30 cm base and 30 cm top width and square in
cross section or it can be trapezoidal with side slopes 1:1. Based on the quantum
of rainfall to be retained, it is possible to calculate the size and number of
trenches.

Slope of the land

9m

50 % (with soil
of 30cm depth )
7.5m

60 % (with soil of
30cm depth)
9m

4m

3.75m

5.85m

20 %

45 %

Horizontal interval

7.5m

Vertical interval

1.5m

Bunding
Bunds are small earthen barriers provided in agricultural lands with slopes
ranging from 1 to 6%. They control the effective
length of slope and thereby reduce the gain in
velocity of runoff flow to avoid gully formation. Bunds area constructed with the
following objectives:
•

To increase the time of concentration of rainwater where it falls and
thereby allowing rainwater to percolate into the soil

•

Converting a long slope into several ones as to minimize velocity and
thereby reducing the erosion by runoff water

•

To divert runoff either for water harvesting purposes

Types of bunds
a) Graded bunds: Graded bunds are constructed in medium to high rainfall
area - having annual rainfall of 600mm and above - and in soils with poor
permeability or those having the crust formation tendency.
b) Contour bunds: Contour bunds are constructed in relatively low rainfall
areas- having annual rainfall of less than 600 mm; particularly in the areas
having light textured soils. They are essentially meant for storing rainwater
received during a period of 24 hours at 10 years recurrence interval. The
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major considerations are maximum depth of water to be impounded, design
depth of flow over waste weir and desired free board
Gully control
Gully erosion generally starts as small rills and
gradually develop into deeper crevices. Ravines
are a form of extensive gully erosion. Gully
erosion not only damages the land resources but
the same time contribute larger amount of
sediment load to river system.
Classification of gullies:
For the purpose of gully control measures gullies
are classified based on several factors. One
method takes into consideration the gully depth
and catchment area. Classification of gullies is as follows:

Description

Gully depth

Catchment area

Small

1m or less

2 ha. or less

Medium

1 to 5m

2 - 20 ha.

Large

Greater than 5m

Greater than 20 ha

Gully plugs are earthen embankments usually constructed for blocking the active
and erosion prone gullies for their stabilization.
a. brushwood dams
b. loose rock dams
c. woven wire dams
Use locally available vegetative cutting in their construction. In the woven dam a
wire mesh is used to hold the stone in place. All the structures involving stones
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are to be adopted in areas where stones are available easily and in plenty. The
rock fill dam and the woven wire dam are more lasting than the loose rock dam.
There are no standard principles of the design of these structures. These are to
be designed and constructed based on the needs and availability of materials in
a given situation. The overall height of temporary structures should not be more
than 75 cms; an effective height of about 30 cms is satisfactory.
Percolation ponds
A percolation pond, like an irrigation tank, has a structure to impound rainwater
flowing through a watershed, and a waste-weir to dispose of the surplus flow in
excess of the storage capacity of the lake created. The section of the bund is
similar to that of an irrigation tank, except that the cut-off trench is taken to a
depth equal to half the height of the bund. The purpose of the cut-off in the case
of the percolation tank is just to prevent erosion of the downstream slope of the
bund due to piping. The cut-off should be shallow enough to permit the
percolating water to pass downstream into the aquifer. The percolation tank bund
has a hearting and a casing, and is provided with stone pitching on the upstream
face and turfing on the downstream slope. A masonry waste weir is also
necessary to pass surplus water. Drains are provided under the bund to lead
water percolating into the bund safely downstream. The storage capacity of
percolation pond is around 30 to 60 million liters,
RECOMMENDATIONS
In the realm of water resources it is recommended to carry out the works,
described below, as a part of desirable comprehensive groundwater and surface
water development plan:
1. Construction of Check Dams: Construction of check dams in various
hydrogeological conditions has reflected their importance in groundwater
augmentation and controlling decline in groundwater levels. In the
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catchment area where surplus water is available, small scale check dams
may be constructed at confluence of various streams, e.g. at village
Hazipur. It is also recommended to restore the damaged check dams built
during State times. Technical and economical feasibility, specific site
conditions etc. may be prepared & executed by Irrigation Department,
Govt. of Rajasthan, Alwar.
2. Rejuvenation & Restoration of Water Channels: The field survey in the
catchment area reveled that there are three major streams, which bring
water to Vijay Sagar Lake. Due to natural degradation and leveling for
agriculture, water carrying capacity of the system has reduced, which
has resulted in spreading of water in large area leading to evaporation
losses. Hence restoration of these channels will generate additional flow in
the catchment. Panchyati Raj Institution may take up the restoration
work of the water channels.
3. Groundwater Recharge Through Dug Well: Groundwater recharge
through dug wells is most efficient management tool for ensuing
sustainability of groundwater resources. Dug wells located in the low lying
areas of agricultural field forms the potential site for groundwater
recharge. Dug well recharge scheme is a State Sector Scheme taken in XI
five year plan. State Government is implementing this scheme in
association with Panchayati Raj Institutions. Under this scheme
farmers will be encouraged to divert rainwater available in their agricultural
field to nearby dug well . The rainwater harvesting structure may include a
silting pit to retard the surface water flow and a filter pit to make water silt
and contamination free. The Government of India provides a subsidy of Rs
4000 to marginal & small farmers and Rs 2000 to other identified farmer.
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4. Run-Off Conservation Structures: In the forest area most suitable
rainwater conservation structures are Contour Trenches, Bunding and
Gully Plugs. These structures are constructed in high rainfall areas to
reduce the velocity of run-off. These structures are also usefull in diverting
excess run-off for water harvesting purposes. Rain water conservation
structures may be constructed at suitable locations by

Forest

Department, Government of Rajasthan, Alwar.
5. Improved Irrigation Practices: Flood irrigation practices may be
discouraged in water deficit areas in the catchment. There is urgent need
to switch over to water saving irrigation methods like sprinkler irrigation.
The farmers should be provided necessary technical guidance and
relevant farm equipment at subsidized rates. Water saved in this manner
would considerably reduce the water requirement for irrigation in the
catchment area. Water thus improve the Ground water regime. Awareness
among farmers and technical guidance in this regard and about suitable
crop variety requiring less water may be provided by Department of
Agriculture, Government of Rajasthan, Alwar.
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