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 Need: 

 High Urbanization Growth

 Climate Changes

 High fall in Ground Water Table

 Increased water demand of Industry & Housing

These demand alternate source for water supply

Or

Say Develop the system which is self sustainable specially

for water requirement
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RAIN / FLOOD WATER HARVESTING CAN BE ONE OF THE BEST



Nos. of Technology are available for

Recharging based on empirical approach

New products for strainer in PVC & Stainless

Steel have been introduced by few companies
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Feedback on design and performance has lead 

to strong feelings that system is not successful 

nor environmentally safe.
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Recommended Approach

a) Area: ___________ sq.m.

b) Strom intensity average: _____ m / hr

c) Runoff maximum / available (average): _____ cu.m. / hr

d) Feasible detention of water during storm period: ___ cu.m.

For Recharging Aquifer / Rainwater Harvesting 

using Terrace Runoff:

DATA REQUIRED:

1) Runoff from Terrace / Roof:



a) Natural drainage of Rain / Flood water.

b) Location of nearer storm drain with its discharge

capacity.

(e.g. Strom drain on Ghoddod Road has 4 m3/sec

capacity and the inflow from Indoor Stadium like

structure is 10 m3/sec or more. Hydraulics of drain, flood

is reversal, spreading local rain water floods along drain /

road).

a) Local flood levels & flow directions to be record.

2) Drainage of Surrounding Area:
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a) Soil Stratification

b) Depth of Water Table

c) Depth & width of pervious sand strata (SM / SW),

aquifer (B)

d) Depth & width of next impervious strata

e) Permeability properties of strata: k1, k2 etc. to decide

strainer / applicable condition of confined or unconfined

aquifer

f) Strata with hint on kh, kv ratio.

(e.g. kv for SM soil at Katargam Zone was 10-3 m/sec

where as field pumping test shows 10-2 m/sec.)

g) Radius of influence zone for the recharge bore, (R)

(For Surat sand strata it can be 30 to 50 m)

3) Borehole Log (Soil Profile):



a) Bore,

b) Casing, 

c) Strainer, 

d) Filter, 

e) Transit storage tank etc. 

e.g. Drilling dia. 100 mm to 1500 mm (2a) or Making 

wells of 2 to 3 m dia. is feasible or not !

4) Available information for Recharge System:
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Source: Pratima A. Patel, 2nd Progress Seminar, Asst Prof, SCET, Surat 
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Source: Pratima A. Patel, 2nd Progress Seminar, Asst Prof, SCET, Surat 
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Source: Pratima A. Patel, 2nd Progress Seminar, Asst Prof, SCET, Surat 
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CASE STUDIES



Garden, Vareli
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1. Garden Vareli sheds 10 - 15 (2003).

2. Recurring damage to floor and west wing attributed to

changes in moisture content of CH expansive soil below

plinth fill. (Fig. 1)

Water logging by rain, swelling in monsoon and

drying in summer.

3. Shed rain fall runoff 200 m3/day. Time between

consecutive showers 24 hrs.

Recharge system of well with metal, gravel, sand

filter layers suggested by consultants around 10 m deep

well did not function. (Fig. 2)

Recharging solves recurring floor settlement 

at Garden Vareli.
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Fig. 1: Plan showing damages in Shed 10



CLINT: M/S GRADEN VARELI LTD  - VARELI 
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Fig. 2: Recharge system of well with metal, gravel, sand filter layers



4. Proposed system Fig. 3 by speaker:

Source of water bores 50 to 70 m deep (RL (-) 25 m to

(-) 30 m)

Water used from ground bores by industry

43,000 m3/year.

Proposed reservoir 30,000 m3 (4 m deep) with

recharge 4 bores: 2 m3/hr minimum x 24 hrs x 50 rainy

days = 2,400 m3/year per bore for partial harvesting
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Fig. 3: Recharge system as proposed
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5. Filed Trial:

9” dia. bore with strainer below 50 m (water table), 3 m

in sand. Actual flow reported by test 11 m3/hr. 10 m3/hr

x 24 hrs x 50 rainy days from roof of shed 15 = 12,000

m3/season. The same could be placed in proposed

reservoir as well for charging even after rains.

The industry will replenish the water pumped out and

service for longer period.
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6. Problem of shed of vibrations and recurring damage to

floor.

Jet looms 1200 CPS, acceleration vertical 3 to 5

m/sec2, maximum displacement = 0.05 mm, amplitude

0.025 mm (Dynamic state equivalent of 0.1 g).

Amplitude permissible 0.06 mm, no wetting and drying

of foundation, CH soil,

Fig. 4 using 9” wall cutoff 1.2 m deep all around.

Reconstruct floor as per sketch (A), Lime Fly ash

mortar ramp.
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Fig. 4: Floor protection treatment



GUJARAT GAS COMPANY

ADAJAN, SURAT
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Gujarat Gas Co. Ltd, Adajan Premises:

 Total Plot Area = 10,000 sq.m

 Builtup area = 4,800 sq.m

 Plot area flooded every monsoon with small amount of

rainfall

 Rain water harvesting provides the solution with

utilization of existing dead bore and few new bores.

Recharging solves the problem of rainwater flooding 

at Gujarat Gas Company.
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Fig. 2: Plan showing Existing Structres & Bores With Proposed Recharging system. (Bore - 1)
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Fig. 5: Plan showing Existing Structres & Bores With 

          Proposed Recharging system. (Bore - 4) Tele Fax: 2225686
Dr. M. D. Desai
EFGE Consultant
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Fig. 3: Plan & Section showing Proposed Recharging system.
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G.L.: 
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Fig. 6: Typical Cross Section of Proposed Bore at full Depth at Gujarat Gas Compay, Adajan
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SARJAN SOCIETY

UMRA, SURAT
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No need of watering during the rainy days and then after 

2 months for Garden in Sarjan Society, Umra, Surat.
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BOTANICAL GARDEN

SURAT
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Fig. 1: Plan & Section of Proposed G W Harvesting System 

          at Botanical Garden, Surat.
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G.L.: 

Approx. MSL
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RADHA KRISHNA TEXTILE 

MARKET

RING ROAD, SURAT
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TYPICAL RAIN WATER FLOW AT TERRACE FLOOR 
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KAVI KALAPI GARDEN

ADAJAN, SURAT
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Other Case Studies of Rainwater Harvesting by Bores 10 to 15 M.

( Since 1994)

# Sneh Smruti (2002),

# Centre of Social Studies,

# Jain Temple, Magdalla,

# Khatiwala School, Rundh, Surat
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1. Plot area of Township = 100 ha.

2. Population density = 50 ppha.

3. Population to be served = 5000 persons

4. Water requirement = 1500 cu.m per day = 5.5 x 105

cu.m. per year (Considering 300 lpcd, higher value for

water usage in gardening, cleaning etc)

5. Estimated Cost of water from private source = Rs 550

lakhs per year (Considering Rs 100/- per cu.m of

water)

# Example to Explain Economics of the Rainwater 

Harvesting for New Developing Township:
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EXPENSES:

Daily maximum runoff from terrace = 1,50,000 cu.m per

day (Considering storm of 100 mm / hr for 3 hrs or 300

mm per day maximum)

Recharging module requirement:

Design the recharging system for half the max. runoff =

75,000 cu.m per day

No. of Bores with 10 m3/hr recharging capacity = 200 nos

No. of wells with 30m3/hr recharging capacity = 35 nos.
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Cost of recharging system:

Cost of Bores = 200 nos x Rs 50,000/- per bore

= 100 lakhs

Cost of Wells = 35 nos x Rs 2,00,000/- per well

= 70 lakhs

Cost of other peripherals requirement = 30 lakhs

Total Cost of recharging system = 200 lakhs
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EARNINGS:

Total water collected from terrace for harvesting 

= 7.5 x 105 cu.m per year

TOTAL COST OF WATER HARVESTED = 

750 LAKHS PER YEAR.

These shows that with Capital Investment of Rs 200 Lakhs + 

Rs 50 Lakhs Maintenance per Year can also be 

Economically Feasible with the saving in Water Cost of      

Rs 750 Lakhs Per Year
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Sketch showing the Water quantity calculation for Recharge system.

Q (TOTAL)

Q 1

Q 2

Q 3

Q 4

Q 5

Q 6

Q (TOTAL) = Total Runoff

Q 1 = Storage at Terrace

Q 2 = Storage in Pipe

Q 3 = Storage in Detention Tank

Q 4 = Storage at Recharging Tank

Q 5 = Charging in Ground

Q 6 = Overflow to Stormwater Drain



THANK YOU


