Centre for Science and Environment

TECHNICAL REPORT
ON
Rainwater harvesting for sector 26, Chandigarh

Centre for Science and Environment
41, Tughlakabad Institutional Area, New Delhi 110 062
Ph: 91-11-2995 6110 / 5124 / 6394 / 6399 Fax: 91-11-29955879
E-mail: cse@cseindia.org Website: www.cseindia.org, www.rainwaterharvesting.org

TECHNICAL REPORT
ON RAINWATER HARVESTING IN SECTOR 26, CHANDIGARH

Centre for Science and Environment
New Delhi

Prepared by
Water Programme Unit
April 2012, Centre for Science and Environment

Centre for Science and Environment
41, Tughlakabad Institutional Area, New Delhi-110062
Phones: 91-11-29955124, 2995125
Fax: 91-11-29955879
Email: cse@cseindia.org
Web: www.cseindia.org

Rainwater Harvesting in Sector 26,
Chandigarh

1. INTRODUCTION
Chandigarh is famous as the first planned city of independent India. The city was planned as a symbol of
the aspirations of the new republic. It was primarily created to meet the need for a new capital for the state
of Punjab after independence. Chandigarh is a rapidly growing city. According to the provisional census
2011 it has population of 10.54 Lakh. It has been estimated by Chandigarh administration that the
population of Chandigarh will be 19.5 lakh by 2021. This will be almost four times for which the city was
built. In such scenario, the city needs a sustainable source of water. The city has no in-situ supply and gets
water from Bhakra Main Canal (water tapped at Kajauli 27.5 kms away from Chandigarh) and the water
augmentation process is delayed due to circumstances beyond the control of Chandigarh Administration.
The ground water from deep confined aquifers is utilised to fulfil water demand-supply gap. These aquifers
are already under decline as no systematic recharge option has been developed. To ensure a long
sustainable water source for the city, recharge of the aquifers is a must.
Chandigarh has the unique advantage of having a planned and well-maintained storm water drain
network. The network receives more than 70% of the total rainfall falling on the city. Thus, tapping the
stormwater drains for recharge of the deep aquifers will be an effective way to augment the city’s water
resources.
In 2011, Chandigarh Municipal Corporation (CMC) requested Centre for Science and Environment, New
Delhi to help them in designing rainwater harvesting structures in one sector of the city. CSE along with
the members of CMC and Central Groundwater Board (CGWB) identified Sector 26 (Photograph 1) in
Chandigarh to initiate pilot project for harvesting rain at a sector level. The groundwater level in and
around the sector has reached 60 m bgl (metre below ground level) which is maximum in the city. Few
projects on rainwater harvesting at building level have been implemented in and around the sector. But
to get a wide scale effect on the groundwater, rainwater harvesting has to be planned at a sector level.
This will be India’s first initiative to use storm water drain network at a sector level.
1.1 Location
Sector 26, the study area, is located in the south east of the city of Chandigarh (Map 1). The area lies on
the newer alluvium of Sukhna choe (nullah) plains. The sector is surrounded by sectors 6, 7 and 27 on the
north, west and eastern side respectively. On the southern end the extension part of sector 26, shows
unplanned development, oil spillage from heavy vehicles stationed at the grain markets and also unclean
stormwater drain network. This area has been excluded from the present study.
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PHOTOGRAPH 1. View of sector 26. Photograph by Sanyukta Dasgupta, CSE

MAP 1: Location of study area.
Source: http://chandigarh.gov.in/knowchd_map.htm
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1.2 Landuse pattern
The overall landuse map of the city of Chandigarh is shown in Map 2. The study area of sector 26 is
1007472.94 sq m (248.95 acres). The sector has mixed land use of habitation, open area and park as
analysed from the map. A detailed study of the sector showed that 81 percent area is occupied by
institutions, 11.2 percent by roads, 4.3 percent by commercials, 3.3 percent by open areas and the
remaining 0.2 percent by residential areas (Map 3). Large unpaved areas are located within the institutional
areas. Hence these areas can be utilised to implement rainwater harvesting from the runoff from rooftop,
paved and unpaved areas.
1.3 Geology, soil and hydrogeology
The study area lies on the plains of Sukhna Choe. In general the area shows occurrence of three prominent
sand beds (coarse to medium sand-boulder, coarse sand and pebble, and coarse sand and gravel). The
sandy layers are interbedded by clay layers at equal intervals. The borehole logs collected from the
Municipal Corporation of Chandigarh (MCC) has provided the details of the occurrence of sand and clay
in the different locations of sector 26 (Annexure 1). There are two distinct aquifer systems-shallow and
deep. The water level in the shallow aquifer is around 20 m bgl (pre-monsoon) and that in the deeper
aquifer is minimum 60 m bgl (pre-monsoon). The groundwater level maps are shown in Maps 5, 6 and 7.
1.3.1 Groundwater supply
In Chandigarh, the use of private tubewells has been banned. MCC supplies water through combination
of surface and groundwater. Water is pumped from the deep aquifers located 100 mbgl. There are a
total of 219 tubewells for both urban and rural areas, of which water from 200 tubewells is used for
urban water supply. Of the 200 tubewells, 5 tubewells are located within sector 26 of the city.
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MAP 2. Landuse map of Chandigarh.
Map prepared by CSE board on information complied from CGWB
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MAP 3: Landuse map of sector 26 of Chandigarh.
Source: Chandigarh Municipal Corporation
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MAP 4. Geological map of Chandigarh.
Map prepared by CSE on information available from CGWB
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MAP 5. Pre-monsoon groundwater level in deep aquifer of Chandigarh.
Map prepared by CSE board on information complied from CGWB
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MAP 6. Pre-monsoon groundwater level in shallow aquifer of Chandigarh.
Map prepared by CSE board on information complied from CGWB
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MAP 7. Post-monsoon groundwater level in shallow aquifer of Chandigarh
Map prepared by CSE board on information complied from CGWB
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1.4 Rainfall
Most of the rainfall is received during the months of July and August. The annual average rainfall of
Chandigarh is 1059.3 mm, based on the long- term annual average rainfall measured between 19511980 and the total number of rainy days is 49.8.
The city receives most of its rainfall during the months of July and August. The data for the last five years
shows a wide variation in the rainfall.
Rainfall has been below the annual average during four out of five years. Therefore, there is a need for
capturing as much rain as possible.

2. AIM AND OBJECTIVE
The main aim of this technical report is to to utilize the available runoff from the sector which otherwise
goes to the stormwater drains to augment the groundwater in the deeper aquifer.
The objectives are:
1. To arrest the sharply declining groundwater level through recharge wells constructed along the
stormwater drains.
2. To augment the source of groundwater in the area thus making the tubewells and other extracting
structures sustainable in the area.
3. To improve the groundwater quality by means of dilution with rainwater.
4. To make the sector as a model sector where most of the rainwater is tapped to recharge the
groundwater. This sector will help to create awareness in the area.

3. PLANNING AND DESIGNING OF RAINWATER HARVESTING STRUCTURES USING
STORMWATER DRAINS IN THE SECTOR
3.1 Stormwater drain network
The stormwater drains in sector 26 is parallel to the main roads of the sector (Map 7). The tail ends of the
drains have been constructed along the choe. The network of the drain is well laid and is covered. The
stormwater drains of all the institutional, commercial plots and roads are clean and hence the runoff water
can be collected to recharge the aquifers (Photographs 2, 3 & 4). This will not just tackle the groundwater
decline but also solve the flooding problem in the area.
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PHOTOGRAPH 2. Stormwater drain running parallel to the road (stormwater drain inlet marked).
Photograph by Sanyukta Dasgupta, CSE

PHOTOGRAPH 3. Stormwater drain inlet near the road. Photograph by Sanyukta Dasgupta, CSE
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PHOTOGRAPH 4. Stormwater drain receives runoff from both the institutional area (behind) as well as from
the roads. Photograph by Sanyukta Dasgupta, CSE

TABLE 1: Planning of recharge structures along the stormwater drains (Refer Map 9)
S. No.

Stormwater stretch

Number of recharge structures

1

A to C

13

2

C to E

6

3

F to G

3

4

H to I

4

5

I to J

10

6

J to K

4

7

L to M

1

8

N to V

4

9

T to U

4

10

U to W

5

11

S to W

5

12

W to D

5

13

M to G

7

14

W to B

2

15

R to S

1

TOTAL
Source: Field survey by CSE staff members
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MAP 8. Stormwater drain network of Chandigarh.
Map prepared by CSE board on information complied from CWGB
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MAP 9. Stormwater drain network of Sector 26, Chandigarh.
Source: Chandigarh Municipal Corporation
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3.2 Methodology of rainwater harvesting in stormwater drain network
The rainwater harvesting potential for the whole sector will be as follows:
Area (sq m) x average annual rainfall (m) x runoff-coefficient (for mixed landuse)
1007472.94 x 1.05 x 0.4 = 423138.63 cu m
Recharge wells should be constructed along the roads to tap runoff from the stormwater drains. The
recommended structures are constructed in such a way that the rainwater reaches the sandy layers.
3.3 Structure of a typical recharge well
A typical recharge well will consist of an oil trap, desilting chamber and a recharge well. The stormwater
drain study during the field survey helped in the following conclusion:
A. The size of each recharge well will be 1.5 m x 1 m x 2m in size. The well should be constructed with
brick work and should have a recharge bore of 200 mm in diameter and a depth of maximum 80 m.
The recharge bore pipe will pass both through permeable and impermeable layers of the deeper aquifer.
The recharge bore pipe will be slotted where there is sandy layer and blind where there is clay layer
(Figure 4). The boreholes will be electrically logged and 1.5 mm screen will be placed against the
granular zones. Since it is proposed to recharge the deep aquifers, the screen will be placed below 40
m.
B. There should be both desilting and oil trap before the recharge well. The oil trap will be 1 m x 1 m x
1m in dimension (Figure 2). The oil trap will remove oil and grease as there will be oil spillage from the
vehicles plying on the roads. At few places — mainly near the commercial stretch of the sector (southern
portion of the sector) there is probability of oil spillage as the vehicles are stationed for a long time in
these places. Construction of oil trap before the desilting chambers is very essential. At other places,
oil trap can be avoided.
The desilting chamber will be 1 m long, 1 m wide and 1 m deep (Figure 3). This will arrest the silt as
the drain also carries surface runoff from the surrounding areas. A baffle wall can be constructed in the
storm drain to check the flow of the water and then diverted into desilting chamber. The chamber has
to be divided into two halves by constructing a baffle wall in the middle across the length. The first half
of the desilting chamber will reduce the velocity of water and ensure the settling down of the silt and
suspended materials in the first chamber. After being filtered through this layer, water will pass into the
recharge well or trench where it will undergo further filtration. The second half of the desilting chamber
has filtering materials filled up to half the depth of the tank, which is 1 m. There will be three layers of
filtration materials – sand, pebble and gravel, each layer measuring 15 cm. The top layer of sand will
be covered with a thin layer (5cm) of pebble to prevent scouring of sand. At the bottom of this portion
of the chamber (0.4 m from the base) there will a slotted pipe (6 inches diameter) that will collect the
filtered water and take it into recharge well. The desilting chamber should also be provided with an
arrangement for draining off the water standing in settlement tank after rains. For this purpose, a pipe
fitted with tap or valve should be provided at the bottom of the chamber.
C. About 82 structures can be constructed along the stormwater drain stretch of the sector.
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FIGURE 2: Cross-section of the oil trap.
Source: Prepared by CSE Water unit

FIGURE 3. Cross-section of a typical desilting chamber, arrows marking the flow of water.
Source: Prepared by CSE Water unit
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FIGURE 4. Cross-section of recharge borewell with desilting chamber.
Source: Prepared by CSE Water unit

4. COSTING
The estimates have been worked out as per scheduled rates and for non scheduled items, the cost is as
per prevailing market rates.
The cost of a typical recharge well with desilting and oiltrap is as follows:
Desilting chamber (Dimensions: 1 m x 1 m x 1 m)
TABLE 2: Cost of a desilting chamber
Item of work

Quantity

Unit

Rate (Rs)

Amount (Rs)

4.991

Cu m

103.4

516.07

0.1

Cu m

2700

270.00

Brick Lining including baffle wall

1.345

Cu m

1650

2219.25

RCC slab/metal grill

0.21

L.S.

4700

987.00

Excavation
PCC

Pebbles
Miscellaneous
Total cost

L.S.
10 % of the total

500.00
449.2
4941
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Oil trap (Dimensions: 1 m x 1 m x 1 m)
TABLE 3: Cost of a oil trap chamber
Item of work

Quantity

Unit

Rate (Rs)

Amount (Rs)

4.991

Cu m

103.4

516.07

0.1

Cu m

2700

270.00

Brick Lining including baffle wall

1.345

Cu m

1650

2219.25

RCC slab/metal grill

0.21

L.S.

4700

987.00

Excavation
PCC

Miscellaneous

10 % of the total

399.2

Total cost

4391

Recharge well (Dimension: 1.5 m X 1 m X 2 m)
TABLE 4: Cost of a recharge well
Item of work

Quantity

Unit

Rate (Rs)

Amount (Rs)

Excavation

11.09

Cu m

103.4

1146.71

PCC

0.12

Cu m

2700

324.00

Brick work

2.65

Cu m

1650

4372.50

100 mm thick RCC slab (1:2:4)

0.29

Cu m

4700

1363.00

80

M

950

76000.00

L.S.

12000

12000.00

M

950

76000.00

Drilling (8 inch bore)
Electrical logging
8 inch PVC casing pipe

80

Brickbats pebbles, sand, and coir packing
Miscellaneous

L.S.

2500

10 % of the total

Total cost

91526

Hence the total cost of one structure is Rs. 1 lakh. For 82 structures, the cost will be around Rs. 82 lakh.

5. MAINTENANCE OF THE STRUCTURES
Just before arrival of the monsoon, the annual cleaning and maintenance of the structures should be
done. The maintenance cost will arise only from desilting of the recharge well and cleaning of desilting
chamber, and oil trap. The annual cleaning will be around Rs. 1 lakh for 82 structures.
Every year before the monsoon the coarser filter materials should be cleaned (Photographs 5, 6 and 7) and
can be reused. Existing sand layers should be scraped off and replaced by fresh sand. The finer particles
in the boreholes should be flushed out. The grease should be removed from the oil trap. There should be
proper repairing of cracks on the walls of the recharge wells and other chambers. Proper cleaning of the
stormwater drains should also be done both before and after the rains.
The precautions that should be taken during the maintenance of the structures:
● Clean the recharge wells, desilting chamber and the oil traps thoroughly before every monsoon
● The filter media has to be changed every year before monsoon. The coarser materials can be washed
and reused but the finer filter material (sand) has to be scraped off
● Clean the catchments like roads, stormwater drains, rooftops, paved and unpaved areas before and
after the monsoon
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●

Do not let water stagnate in the desilting chambers and oil traps since this will slow down the recharge
of water.
● Repair cracks in recharge wells, desilting chambers and oil traps immediately.
● Once the structures are installed, every year before and after the monsoon, it is a good idea to start a
system of monitoring. It is always better to quantify the amount of rainwater recharged. This will help
you to provide concrete evidence of the impact of rainwater harvesting. If the data is positive it will help
to catalyse other people to follow in your footsteps.

PHOTOGRAPH 5. Cleaning of recharge structures. Photograph by Sushmita Sengupta, CSE
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PHOTOGRAPH 6. Cleaning of filter materials in a recharge structure. Photograph by Sushmita Sengupta, CSE

PHOTOGRAPH 7. Cleaning of recharge bore. Photograph by Debasis Tudu, CSE
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ANNEXURE
Bore well logs for sector 26, Chandigarh (Depth shown in metres below ground level)
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Bore well logs for sector 26, Chandigarh (Depth shown in metres below ground level)
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