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FORMAT 1

SL No Details Remarks

A GENERAL
Chamarajasagara Reservoir

1 Name of the Reservoir (Tippagondanahalli Reservoir or T.G.
Halli Dam)
Tippagondanahalli Village of

) Loadiion Tavarekere Hobli of Bengaluru south
Taluk of Bengaluru Urban district in
Karnataka

3 Type of Dam Large Dam - Stone Masonry,Gravity
Ist Stage 1933 up to RL 2565 Ft

4 Year of Completion (151812)
IInd Stage 1956-1958 up to RL 2580Ft
(786.384m)

5 Height of Dam 51.82m (170 Ft)

Impounding Capacity at F.R.L 2570 Ft (783.340m) = 3035.949 Mcft
6
. . 2574 Ft (784.555m) = 3345 Mecft /
Impounding Capacity at M.W.L 94.30 Mcm (3.33 TMC)

7 Index map of the dam Pageno 4 to 6

B PROJECT FEATURES

1 Salient features Pageno 7 to 11

2 Construction drawings Page no 12 to 20

3 Emergency preparedness Page no 21 to 89

C HYDROLOGY

1 Description of Drainage basin Page no 90 to 96

2 Design flood Page no 97 to 101

3 Spillway capacity and flood routing criteria Page no 102 to 109

4 Area capacity curves Pageno 110to 117

5 Elevation of crest and details of spillway Pageno 118to 119

6 Details of outlet works Page no 120 to 121

7 Emergency drawdown capacity 36000 Cusecs / 1019.41 Cumecs

8 Hydro meteorological data | Page no 122 to 127




SI No Details Remarks
D GEOLOGY AND FOUNDATION
1 Geological map profiles and cross-section Page no 128 to 133
2 Effects of geology on design Page no 128 to 133
3 Adequacy of investigation Page no 134 to 147
e Foundation treatment Page no 134 to 147
5 Cut-off Page no 18
E Construction History Page no 89 to 95
- | A | g1
G Operation record — during past major floods Page no 157 to 158
H Stability and stress analysis of the Reservoir Page no 66 to 79
| Instrumentation records Page no 159 to 168
J Any known deficiency NIL
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Emergency Action Plan For
Chamarajasagara Reservoir (TG Halli Reservoir)

SALIENT FEATURES / DAM DESCRIPTION

LOCATION FEATURES
Name of Reservoir

Reservoir Address

Reservoir Owner & Address

Period of commencement of work

Period of completion

Category
Height of reservoir
Age of Reservoir

Storage Capacity of reservoir

Full Reservoir Level & Capacity
Maximum Water Level & Capacity
Dead Storage Level & Capacity

Construction material

Primary Use of Reservoir
Jurisdiction of Police Station

Assembly constituency

Parliament Constituency

: Chamarajasagara

Tippagondanahalli Reservoir or T.G. Halli Dam

: Tippagondanahalli village, Tavarekere Hobli, Bengaluru south

Taluk, Bengaluru Urban District - 571423
Ph: 080-28434868, Mobile 9845655146

: Bengaluru Water Supply & Sewerage Board (BWSSB)

1st Floor, Cauvery Bhavan, Kempegowda Road,
Bengaluru-560009, Phone : 080-22945100

11931

: Ist Stage 1933 up to RL 2565 Ft (781.812m)
: IInd Stage 1956-1958 up to RL 2580Ft (786.384m)

: Large Dam
:51.82m
: 84 Years

: 3345 Mcft / 94.72 MCumec (3.33 TMC) at

RL 2574 Ft/ 784.555m

: 2570 Ft (783.340m) = 3035.949 Mcft
1 2574 Ft / 784.555m = 3345 Mcft / 94.72 MCumec (3.33 TMC)
: 2471.5 Ft (753.313m) = 1.841715 Mcft

: Granite Rock, Granite Schist and Lime Surkhi Mortar a mixture of

Lime Surkhi and Water.

: Drinking Water Supply
: Tavarekere of Bengaluru South Taluk

: Bengaluru South

: Bengaluru Rural




River

River Basin

Upstream land use

Downstream land use

Longitude, Latitude
Average Rain Fall

Temperature

Humidity

Wind Speed

Elevation
Seismic Zone

Period of Construction

Means of Access / Approach

Emergency Action Plan For
Chamarajasagara Reservoir (TG Halli Reservoir)

: Kumdavathy (43.0 Km)
Arkavathy 193 Km, Dam at 64.0 Km

: Cauvery

: Restricted for development for 2.0 Km on either side of
Arkavathy River

: Restricted for development for 2.0 Km on either side of
Arkavathy River

: Northing 12° 57' 25" Easting 77° 20' 25"
: 56.64 Centimetres.
: Maximum 34.2° C

Minimum 15.1°C

Average 24.75°C

2 77.0 %

: Maximum 78 Km/h
Minimum 5 Km/h

: 2580 Ft (786.384m) MSL
: Zone - 1

: 1931-1933 up to RL 2565 Ft (781.812m)
1956-1958 up to RL 2580 Ft (786.384m)

: By Road (SH-85) from Bengalure Dam is 35.0 Km
By Road (SH-85) from Magadi is Dam is 25.0 Km

Major Developments on Downstream : 1. BWSSB Water Treatment Plant & Staff Quarters -0.05 Km
2. State Highway (SH-85) with Major Traffic - 1.55 Km
3. Tippagondanahalli Village - 1.55 Km
4. Dodda Masakallu Village -4.50 Km
5. Chikka Masakallu Village -5.20 Km
6. Manchanabele Dam -7.30 Km




RESERVOIR FEATURES

Catchment Area
No of tanks in Catchment Area
No of Villages in Catchment Area

No of Villages on Downstream area

Water Spread Area

Height of Reservoir
Capacity

Live Capacity above Sill
Maximum Water Level

Maximum depth of water above
lowest draw off level

Immediate lake on Upstream

Length of Arkavathy River from

Hesaraghatta Lake to TG Halli Dam :

Immediate Dam on Downstream

Length of Arkavathy River from

Emergency Action Plan For
Chamarajasagara Reservoir (TG Halli Reservoir)

: Total 1377.88 Sq Kms
: 480
: 725

: Total 10 Villages

5 Vilages in Bengaluru South Taluk of Bengaluru Urban
5 Vilages in Magadi Taluk of Ramanagara District

: 6.837 Sq Kms (1689.453 Acres / 683.7 Hectares) covering

Northern portion by Nelamangala Taluk of Bengaluru Rural District
Southern portion by Bengaluru South Taluk of Bengaluru Urban dist
South Western portion by Magadi Taluk of Ramanagara District

:51.82m

: 3345 Mcft / 94.72 MCumec (3.33 TMC) at RL 2574 Ft / 784.555m
: 3250 Mcft

: 2574 Feet / 784.55 Mts

: 99 Ft/30.175m

: Hesaraghatta Lake, with a storage capacity of 997 Mcft owned by

Bengaluru Water Supply and Sewerage Board, (BWSSB)

30.0 Km

: Manchanabele Dam with a storage capacity of 34.58 M.Cum

owned by Karnataka Neeravari Nigama Limited (KNNL)

TG Halli Reservoir to Manchanabele : 7.278 Kms



DAM FOUNDATION

Location

Type

Period of construction

Height of Reservoir

Length

Bredth

Emergency Action Plan For

Chamarajasagara Reservoir (TG Halli Reservoir)

: Across Main Valley
: Stone Masonry, Gravity

: 1931-33 up to RL 2565 Ft / 781.812

1956-58 up to RL 2580 Ft / 786.384

: 170 Ft / 51.816m at deep ST level,

145Ft / 44.196m from foundation,
102Ft / 31.089m from River Bed

: 1480 Feet / 451.104 Mts

: 12 Feet / 3.658m at top,

140 Feet / 42.672m at deep ST Level.

SPILLWAY / SLUICE GATE FEATURES

Location

Type

Number of Gates

Dimension of vent way
Maximum discharge

Total Discharge from 4 gates
Operation

Make

CREST GATES FEATURES

Type
No of Gates

Maximum discharge

: Built across main valley

: Vertical sliding steel gates

14 Nos

: 3.0m Wide X 6.0m Height

: 9000 Cusecs / 254.85 Cumecs Each Gate
: 36000 Cusecs / 1019.41 Cumecs

: Electrical or Manual

: Ransome & Rapiers IP Swich, England.

: Vertical Sliding Steel Gates
: 7 Nos

: 750 Cusecs / 21.24 Cumecs each Gate

/10



Total Discharge from 7 gates
Dimension

Operation

Length of Waste Weir at Crest Gate
Elevation of Crest

DAM PROFILE

Up stream

Down stream

Emergency Action Plan For
Chamarajasagara Reservoir (TG Halli Reservoir)

: 5250 Cusecs / 148.66 Cumecs
:6.0m Wide X 2.4m Height

: Electrical and Manual

: 188 Feet. (57.30 m)

: 2580 Ft (786.384m)

: Vertical in the top portion above RL 2565Ft (781.812m) 1in 20 in the

middle portion and 1.5 in 10 in the lower portion below RL 2455
(748.284m)

: Vertical up to RL 2565ft (781.812m) and then batters varying from

51in 10 in the top portion and 13 in 10 in the lower most portion
below RL 2430 (740.664m)

[l
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Emergency Action Plan For
Chamarajasagara Reservoir (TG Halli Reservoir)

Abstract

As per the National Register of Large dams, there are totally 4900 large dams and 475 are
under construction in India. Few of these dams were constructed in the early 19th century and several
during 20th century. Under the Dam Rehabilitation and Improvement Program (DRIP), the Central
Water Commission (CWC) is instructed to prepare an Emergency Action Plan (EAP) for all dams in
India. Karnataka is one of the states in southern India, it has 252 dams. Every dam should have an
emergency action plan for operation during heavy flood due to extreme rainfall events or dam break
due to any other reason which may be anticipated during the dam operation. The flood risk mapping
and assessing the economic losses in agriculture land due to flood was an important part in
Emergency Action Plan (EAP), hence an attempt was made to study the flood risk mapping and
economic losses in agriculture land due flood along the Arkavathy River from downstream of
Chamarajasagara reservoir up to Manchanabele Dam. The total capacity of reservoir is 3.33 TMC.
In order to estimate, flood inundation map was prepared with the help of HEC-RAS and estimated
the extent of flood plains associated with release of water from the Reservoir during historical and
potential flood .The hydraulic modeling was carried out by HEC-GeoRAS pre and post processing.
The results obtained are flood depth, inundation map for the peak flood event. An overlay of the
flood extent map with land use map clearly shows the inundated villages. The highly affected
villages has been chosen to find out the economic losses in agriculture land analysis. Farmers, land
and crops, flood detailed were collected as primary data with the help of questionnaire survey among
the inundated villages peoples. Then the analysis was carried out with MS-Excel. Finally, due to the
flood, what are all the economic loss faced by the farmers was identified.

Scope:

The scope is to Prepare an Emergency Action Plan (EAP) and other requisite Manuals such as
Disaster Management Plan, Dam Break Modelling, Operation & Maintenance, Warning and
Notification System, Seismic Analysis & Study, Inundation Map, Stability & Confirmity of
Chamarajasagar Reservoir under Dam Safety Act, Central Water Commission and Bureau of Indian
Standards.

Introduction

Chamarajasagara Reservoir which is also known as T G Halli Dam or Tippagondanahalli
reservoir is located in Tippagondanahalli Village of Tavarekere Hobli of Bengaluru south Taluk of
Bengaluru Urban district in Karnataka. It is maintained and controlled by the Bangalore Water
Supply and Sewerage Board (BWSSB) as a major source of drinking water for western Bangalore.
The reservoir is a man-made reservoir, created by the building of a reservoir which was inaugurated
in 1933. Bharath Rathna Sir M Visvesvaraya supervised the construction work. and further reservoir
height was increased up to 2580 Ft in 1956-1958.

The Reservoir falls in the category of large dams since the height of the dam is 51.82 mtrs.
and the gross storage capacity is 3345 Mcft / 94.72 M Cum (3.33 TMC) at RL 2574 Ft. Hence it is
necessary to check the dam for Probable Maximum Flood as recommended by IS Code and for
designing the spillway. There are 480 tanks in the catchment area and during Probable Maximum
Flood if one tank breaches series of tanks may have breach and spillway and sluices provided at
present may not be able to surplus safely the sum total Probable Maximum Flood and breached tank
water. There is possibility of over topping due to which dam may remain safe except for some
damages at the toe of the dam, but the water treatment arrangements located on downstream may get
badly damaged. |
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As explained above the construction activities of Chamarajasagara Reservoir was supervised
by Bharatha Rathna Sir. M. Visvesvaraya during 1931 to 1933 hence there is no doubt in the quality
of construction and the Reservoir is performing very well as on today, the type of Dam is Stone
Masonry and the total height of the reservoir is 51.82m with the storage capacity of 3345 Mcft /
94.72 MCumec (3.33 TMC) the material used in its construction was Granite Rock, Granite Schist
and Lime Surkhi Mortar a mixture of Lime Surkhi and Water in which Sand is substituted by Surkhi
for Economy and strength finely powered burned Clay and generally made from slightly under
burned Bricks which were used in the construction of major buildings structures for more strength
and life.

Historical background of Chamarajasagara Reservoir

During 1925-26 supply of water from Hesaraghatta lake declined and consumption of filtered
water had to be cut down and recommendation to raise the weir of the lake was not found to be
feasible as the inflow of water into the reservoir declined considerably. It was in these circumstances
that the Government of Mysore constituted a committee in May 1926 to advise the government as
regards the measures to be adapted for the permanent improvements in the water supply to
Bangalore. The chairman of the committee was Sir.M.Visweshvaraya and the members included
V.Rangaswamy Iyengar, J.Bhore, S.G.Forbes, K.R.Seshachar and H.R.Venkatasubba Rao.

The question of improving Hesaraghatta Lake and supplementing it with another storage
reservoir lower down in the same valley was also examined. After considering all these schemes, the
committee finally recommended that a reservoir be constructed across the Arakavathi River at
Thippagondanahalli 35.0Km off the Bangalore-Magadi road.

The whole scheme except the dam was referred to technical experts in London and they
approved the proposals made by the committee. The total cost of the scheme involved an expenditure
of Rs.50.33 lakhs. Accepting the recommendation of the committee, the government in its order
dated 15" March 1930 sanctioned the scheme for the supply of water to the city and cantonment area
of Bangalore. A separate division called the New Bangalore Water Works Division was formed for
undertaking the work. The reservoir with a height of 110 feet, filters and pumps and other accessories
works were completed in 1933 and water from the new reservoir named Sri Chamarajendra Reservoir
was supplied from 15" March 1933, the inauguration being presided over by the Maharaja of
Mysore.
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Geology of Chamarajasagara Reservoir

In terms of hydrogeology, most of the Arkavathy sub basin is underlain by hard-rock that
consists of gneisses and granites. The shallow aquifer consists of the highly weathered zone
extending to about 20 m Below Ground Level. The fractured zone, extending from 20-50 m, contains
joints and cracks, some of which are well-connected to each beyond 60 m. At deeper levels, there are
a few joints and fractures that have been enlarged by dissolution and can extend to considerable
depths. The Geological Society of India estimates that 96% of the yield comes from the top 60 m.

The terrain has uneven and undulating landscape with hills and valleys. and has an uneven
landscape with intermingling hills and valleys. The southern and western portions are consist of a
topology of granite and gneissic masses. The eastern portion is a plane, with rare minor undulations.
And has the rock type that belongs to the Charkonite Group, Saugar group.

The study area forms a part of the Arkavati river catchment. The river Kumudvati, a tributary
of the Arkavati flows in a southerly direction and joints Arkavati at Tippagondanahalli. The river
Arkavati a tributary of the river Cauvery originates from Nandi hills, taking a south westerly path
through Hesaraghatta tank, further south joins the Chamarajasagara Reservoir

The Chamarajasagara Reservoir is characterized by dendritic to sub-parallel type of coarse
drainage controlled by geological structures. While majority of the second, third and fourth streams
are controlled by fractures, the trunk streams like Kumudvati and Arkavati are controlled by major
fracture zones. It is quite natural to anticipate high percolation of rainfall along these fractures

Hydrogeomorphologically, the Chamarajasagara Reservoir and its surrounding area are has
been classified into various geomorphic units and they include: denudational hills, residual hills,
inselbergs, pediment inselberg complex, pediment, pediplains, buried pediplains, dykes and
lineaments. They have been evaluated for their groundwater potential.

The Chamarajasagara Reservoir and its surrounding areas mainly comprises of peninsular
gneisses and a patch of granite and granitic gneiss intruded by dolerite dykes with quartzite and
pegmatite veins. A patch of lateritic cappings overlaying the Precambrian peninsular gneisses can be
prominently seen. The sargur group of rocks within the area is represented by ultramafic schist and
pyroxene granulite, which occurs as enclaves within the peninsular gneissic complex. Prominent
exposures of ultramafic schist are seen in the north of Heseraghatta, Gollahalli and Byatha villages.

In the Chamarajasagara Reservoir and its surrounding areas, most of the uplands are covered
with coarse textured soils and the broader valleys and depression are covered with clay loam.
Granular and non-granular loam soils. Clayey, lateritic are prominently seen In the area

The Chamarajasagara Reservoir and its surrounding areas are lies in the south interior plains
of Karnataka and experiences an agreeable climate without extremes. The temperature variations are
minimal ranging from 32°-37" in the hottest month to 19” - 25° C in the winter months. The annual
rainfall is 685 -1615.2mm spreading over 45 to 60 rainy days. Half of the annual average rain falls in
the month of August, September and October. The area receives rain both from southwest and
northwest monsoon. The climate is however highly susceptible for changes in weather especially
owing to depression rainfall is the only input source to the hydrological system in Chamarajasagara
Reservoir and its surrounding areas. Stream flow / surface runoff plays an important role in the
present condition. Geological map of the study area is enclosed.
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Study Area

The Tippagondanahalli Reservoir is situated about 35 Km west of Bangalore City and is
drained by the river Arkavathi and the river Kumudvati in River Cauvery basin. Arkavathy river a
tributary to River Cauvery which is about 193.0 Km, takes its birth at Nandi Hills in Chkkaballapura
district and it merges with Cauvery river at Sangama near Kanakapura in Ramanagara District. and
the River Kumdavathy another tributary to River Cauvery which is about 43.0 km in length takes its
birth at Sivagange Hills about 7.5 km from Dabasepete. and merges with river Arkavathy neat
Tippagondanahallli Villge. The catchment of the reservoir extends up to Dobbaspet towards
northwest of Bangalore City on the Bangalore- Tumkur National Highway (NH-4) and up to Nandi
hills, about 60 Km north of Bangalore City. The Tippagondanahalli Reservoir catchment covers an
area of 1377.88 Sq Kms. The Mean Sea Level in this region is 2580 Ft (786.384m) and are covered
in the Survegf of India Toposheet Nos. 57 G/3, G/4, G/7, G/8, G/11, G/12, H/5 and H/9. The area lies
between 12° 57° 25" and 13°23" 15” North Latitudes and 77°20° 25" and 77°41° 15 East
Logitudes. The catchment occupies on area of 461.80 Sq, Km. (31.78% of the total catchment) of
Daddaballapur Taluk; 396.91 Sq, Km. (4.00% of the catchment) of Devanahalli Taluk; 40.26 Sq, Km
(2.77% of the catchment) of Bangalore South and 8.00 Sq, Km. (0.55% of the catchment of
Chikballapur Taluk. The Average rainfall in these area is 56.64 Centimetres. and falling in the
seismic Zone 1. The total water spread area of the reservoir is 6.837 Sq Kms (1689.453 Acres / 683.7
Hectares). covering Northern portion by Nelamangala Taluk of Bengaluru Rural District, Southern
portion by Bengaluru South Taluk of Bengaluru Urban dist, South Western portion by Magadi Taluk
of Ramanagara District. The total capacity of reservoir is 3.33 TMC. The Maximum Water Level of
this reservoir is 2574 Feet or 784.55 Mts. Bharath Rathna Sir M Visvesvaraya supervised the
construction work. The period of construction of this Reservoir is 1931 to 1933 up to RL 2565 Ft and
1956-1958 up to RL 2580Ft.

The temperate in this region is recorded Maximum as 34.2° C, Minimum15.1° C and average
is 24.75° C. The Humidity is 77.0 % and wind speed is Maximum 78 Km/h and Minimum 5 Km/h

The incessant rainfall during recent months has made 2017 the wettest year. The annual
rainfall for 2017 around reservoir site was 1615.2mm. is the highest ever, more than 1606.8 mm, the
earlier record, in 2005. As per Karnataka State Disaster Monitoring Centre (KSDMC) the one day
rainfall recorded as 184mm in August 2017 which has broken the highest record of one day rainfall
of 162.lmm on 27th  Augustl980 as per Indian Meteorological Department. The Indian
Meteorological Department has rainfall data for 115 years. Tippagondanahalli Reservoir which used
to supply water to Bengaluru has touched 67 Ft in September 2017, a first in the last 19 years.

The number of villages in the catchment area is 725 and 10 villages in downstream area up to
Manchanabele Dam. There are 480 Tanks in catchment area and very immediate lake in upstream to
Chamarajasagara reservoir is Hesaraghatta tank which is about 35 Km a man made tank and is an
earthen bund of length of about 1690m with a total height of 40.55m, constructed during 1894
across Arkavathy River having storage capacity of 997 Mcft owned by Bengaluru Water Supply and
Sewerage Board, (BWSSB).

Manchanabele Dam which is about 7.3 Km in downstream is an Earthen Dam, Gravity &
Masonry is its type the length of Dam is 362.20 Mtr. and height is 38.71 Mtr. with a storage capacity
of 34.58 M.Cum. Involving submersion to an extent of 365 Hectares covering 4 villages.

The main approach to the Chamarajasagara reservoir is by Road about 35.0 Km From
Bengaluru on SH-83 (Bengaluru Magadi Road) and 25.0 Km from Magadi. Another means of access
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is from Kumbalagodu village near Rajarajeshwari college of Engineering on Bangalore - Mysore
Road (NH - 275) about 20.0 Km via Dodda Aladamara village.
The downstream of Chamarajasagara reservoir up to Manchanabele Dam, there is no much of
developments within inundation area except the following.

YVVYVVYY

BWSSB Water Treatment Plant & Staff Quarters - 0.05 Km

State Highway (SH-85) with Major Traffic - 1.55 Km
Tippagondanahalli Village - 1.55 Km
Dodda Masakallu Village -4.50 Km
Chikka Masakallu Village -5.20 Km
Manchanabele Dam -7.30 Km

In general the downstream is covered by valley and hills.

A study was conducted at reservoir site during site visit and using available records with
Bangalore Water Supply and Sewerage Board (BWSSB) the complete details of Chamarajasagara
reservoir is listed in the salient features, a list of Water Spread area with capacity at different levels
of reservoir, Location / Vicinity map of Chamarajasagara Reservoir, a map showing Arkavathy river
from Chamarajasagara reservoir up to Manchanabele Dam on downstream, a Blow-up plan of
Reservoir Location showing spillway / Sluice / Crest gates / Dam Alignment and surplus channel
etc., and a extract of Survey of India Topo Sheet No : D43X5(0ld No 57H/5) falling in the project
area showing the in and around Chamarajasagara Reservoir and Manchanabele Dam are enclosed in
the report.
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