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In the 20th century
the world's population
tripled.
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The use of water
grew 6X.



PRESENT WATER AVAILABILITY

1.

S

| n d ip@uwation is 16% of the world population, whereas,
water resourcesare only 4% that of the world.

Present water demand is 1122 billion m3 (Surfce water690
billion m3 and groundwater 432 billion m3).

By 2010, groundwater demand would increase to 710
billion m3:

By 2050, it would be 1180 bilion m3 i.e. less than
availability.

In Rajasthan, total water availability is 10382 million m?3 at
present, whereas the requirement is 12999 ms3.

Out of 236 blocks, 204 blocks are over-exploited due to
above situation. The demand in 2025 would be doubled,
we can imagine scenario of 2050.



FUTURE WATER SCENARIO

A Water avallability will be to 1 person out of 3.

A Water guality will become unsafe in majority of
the places.

A No food to 1/3 of the population.

AMany water borne diseases like Fluorosis,
Dementia, Diarrhea, Cancer etc. will be order of
the day.

A There will be fight for water between
I Man to man.

I City to city.

| State to state.

I Country to country

I Possible third world war?






STORM WATER MANAGEMENT AND RECHARGING
GROUND WATER 1 ONE OF THE SOLUTIONS

X The storm water during rainy season causes
drainage problem and often roads are damaged by
rainfall runoff .

X This problem is serious In big cities and industries,
where most of the open area is covered by roads or
some concrete structures without proper drainage .

X The water on roads during rains remains staghant
for hours together due to poor storm water
management and results into erosion of roads.

X In our country, Industries and cities are facing
water crises due to over exploitation of under ground
water and no provision for recharge of aquifers .

X Declining water levels are also consuming more
energy In lifting the water and reduction In green
coverage .



STORM WATER MANAGEMENT AND RECHARGING
GROUND WATER 1 ONE OF THE SOLUTIONS

x Solution of managing storm water on roads In
urban and industrial areas is channilizing the same
to ground water system in hygienic manner.

x This method not only helps in controlling the
devastating effects of storm water, but would
Improve ground water regime both in terms of rising
of water levels and increase In ground water
availability.

X The techniques will also increase life of roads and
reduce cost on maintenance and repairs. Besides,
better plant growth is envisaged with less water
requirement due to moist condition of surface soill
through percolation structures.
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METHODOLOGY

X In designing rainwater-harvesting  system,
capturing rainfall run off from the roads and creating
artificial connectivity to sub surface water in the
hygienic manner Is the key concept.

X The effectiveness of the concept lies in reasonable
cost, coverage of large areas and Immediate
Implementation and immense benefits In terms of
additional water avalilability, improvement in water
guality, Increased plantation, maintaining eco-
balance, reducing the cost on maintenance and
repairs of roads and many fold increase in life of the
roads.



METHODOLOGY

x Storm water harvesting along both the sides of roads with
the help of suitable, simple structures, would not only control
storm water hazards in cities, but will enhance ground water
availability 8 to 10 times compared to natural process of
rainfall infiltration .

X The location and design of sustainable storm water
harvesting system require hydro geological study of the area
as well as sub surface information of most permeable zone.
Besides, average rainfall and rainfall intensity need to be
analyzedas per climatic zones.

x Based on normal rainfall and peak rain fall intensity, the
storm water harvesting system is designed in such a way that
70-80 % runoff of roads and paved area is sent back to
ground water regime after natural filtration process based on
Rate of Rechargeafter RechargeTest on existing wells/pits. .



RECHARGE TEST

The design Is based on average annual rainfall and
its intensity and the intake capacity of the water by
the first aquifer.

In order to determine intake capacity of water by the
aquifer, recharge test was carried out on an existing
bore well/open well. In this test, water at varying
rate was injected. For example- The water at rate of
500 liters/min did not spill over and the water column
developed was recorded. The rate of dissemination
of water column to the original static water level was
periodically measured till original static water level
was reached.



RECHARGE TEST DATA

Static water level =6.20

\ol. of water injected =500 liters (in 3 min.)
Initial water column observed =5.21m

Diameter of Well =6 inches

Depth of well =30m

Total water dissemination period =7 min.

Time in min. (1) Water Head in meters
levelin
meters (h)

5 | et | oo

6 | 616 | o004
8 | 618 | o002
o | 620 | 000

Therefore, rate of water intake works out to be 0.055 m 3/min. i.e. 3.3 m 3/hour .

Hence,

Recharge capacity =3.3m  3/hour © 79.20 m 3/day




Fig- 1: Recharge Test
Time V15 Head Plot

Tme lm m

Therefore, the individual design can be made for accumulation
of 79 m3 of water & hence the dimensional parameter of each
structure is kept as 5 m (length) x 5 m (width) x 3.25 m

(depth) with 80 d injaction well/recharge shatft.
These structures may be made at proper spacing depending
upon radius of influence.




DESIGN -1

The area with soil/weathered rock having vertical
permeability up to water level zone .

In this kind of situation, the percolation pit
method would be suitable . In this method, the
pits of suitable dimensions can be made along the
roads between side lanes and main road. These
pits may be made along both sides of the road at
suitable interval based on estimated runoff . The
pits should have natural filtration media of coarse
sand, gravels and pebbles and should be covered
with perforated slabs. The road should have 1
degree slopes towards these pits from the
divider .
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DESIGN -1l

The area having Impermeable zones prior
to water level, like clays, solid rocks etc
and having relatively clean catchment :
In this type of areas, the rainwater
harvesting system will have recharge shaft
via storage tanks and filtration tanks
reachin g 10 to 15 meters above water
level . The design Is self explanatory as per
Fig. 3. Here, water Is diverted to ground
water reservoir through recharge shaft via
filtration ~media crossing the Impermeable
zone .




Iron Net FILTER with 1.5 mm
Opening fixed in Wall

n

Perforated Slab With 1.5 mm
Perforation

yl

Ground Level =—CONNECTED WITH ROAD

COARSE SAND
GRAVEL

BOULDERS

Filtration Tank
(3.5mx.2mx1m)

Recharge shaft
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Storage Tank (3.5 m x 1m x 1m)

Silt / Dust deposit along with rainfall water.
= To be cleaned every week during rainy season

Impermeable layer

Vadose zone of unsaturated media

Water Level

ONE FEET HIGH COVERED DRAIN HAVING

IRON NET WITH 1.5 MM OPENING AT EVERY

50M DISTANCE CONNECTING RAIN HARVESTING
STRUCTURES.

Green belt

DIVIDER

Main road

-'| Green belt

Service Lane




FORMER ‘PRESIDENT OF INDIA'IS DISCUSSING WITH DR.JA
ABOUT VIABILITY OF. ROADSIDE RAINWATER HARVESTINC
ALONG HIGHWAYS




DESIGN-IlIl - Artificial Recharge reservoir

The storm water generated In cities &
Industries with large catchment can be
diverted to scientifically designed artificial
reservoir based on runoff generated at
peak rainfall Intensity and recharge
potential of sub-surface strata . In case of
nigher  infiltration capacity of vadose &
unsaturated zone, percolation pits with
recharge shaft are planned for Increased
recharge from surface water storage .
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DYNAMICS OF WATER IN PIT:

LEVEL DIFFERENCE BETWEEN PIT TOP TO PRESENT WATER LEVEL = 6.94m

LEVEL DIFFERNCE BETWEEN WATER LEVEL AND HFL MARK = 3.64m
AVERAGE DEPTH OF WATER COLUMN = 3.0m (MARCH, 2001)

AREA OF WATER BOUNDARY = 9225m° (MARCH, 2001)

AREA OF HFL BOUNDARY= 12000m’
AREA OF TOP SURFACE BOUNDARY = 18225m°

g NORTH

WATER BOUNDARY IN
MARCH 2001

HIGHEST LEVEL OF WATER
AFTER MONSOON

BOUNDARY OF THE PIT




-1: STORM WATER

MANAGEMENT PROJECT ON ROTARY
MARG, JAIPUR
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= Strom Water Harvesting Percolation Structures (14 nos.)
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Analysis of Recharge test Iin Rotary Bhawan reveals that
Instantaneous dissemination of water is 0.47 m3 in 1 min = 0.5 m3
per minute. Based on aquifer water intake capacity determined
through recharge test and estimation of road runoff of 15 min. peak
rainfall, percolation structures were designed with optimum
numbers.

The area with soil / weathered rock has vertical permeability up to
water level zone without impermeable layer. In this kind of situation,
the percolation structures of average 2 m depth, 4 m length and 1.5
m width has been made along both sides of Rotary Marg from
Rotary Bhawan to Sangam Tower. Such 14 structures on both the
sides of the road have been made to recharge most of runoff
generated in a single storm. The percolation structures have natural
filtration media of coarse sand, gravels and pebbles with charcoal
layer of 0.1 m followed by 0.005 m layer of potassium permanganate
and covered with removable slabs. The road was requested to be
made with 1 degree slope towards these structures from the center
with the help of Jaipur Municipal Corporation.



