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Rainwater harvesting, the process of collecting and storing rain for futucepctive
use, has entered the lexicon of our infrastructural dessgn

Figure 1: A rainwater harvesting system can beassimpleasarain barrel or a
masonry tank collecting rain from the roof

More and more people now want rainwater harvesting acgsl they occupy. Be it
individual homes or large apartment complex. Be itralustry or an institution ,water is
at the crux of its operation and therefore rainwatevdsing is seen as a supplement and
essential to ensuring the sustainability of water. Céies states are enforcing legislation
making it compulsory. Economic incentives are proposéw Media highlights such
actions almost on a daily basis.

Why has this happened? There is a combination of rea3twescity’s water supply
network, including augmented supply and distribution, hasdatb cope with the
explosive urbanization we are witnessing. Consequent®yetthas been a large
dependence on groundwater to supply the water requirememdgustries, institutions
and large developments especially those which occheipériphery of the city.
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Unfortunately we are now discovering that groundwater Isnded quantity natural
resource. Since most of peninsular India is on hard rechin, drilling bore-wells is
tricky business. You have broadly a 50% chance of ssgoesriking water. The life of a
deep bore well is hard to estimate also. Added to the itp@gue is the quality of the
groundwater. Higher and higher salts, fluoride and nitrate are seen in groundwater.

The solution space: Clearly then managing water in a sustainable way bal a
challenge. Some of the options that are likely to eotm the fore aredemand
management. Metering water and pricing based on volumetric consumpid| be
crucial to optimize consumption. Ceilings may perhaps rieebe introduced on water
supply. Crucial decisions will need to be made on usefulmiessiter consumption. Can
landscapes which are water guzzling be allowed? Will smmyg pool designs need to be
better to be water efficient? Can better WC’s, shewesashing machines and taps be
installed which consume less water? The next optidhbg recycling and reusing
water. Sewage water or waste water as it was previ@adlgd will now be a resource.
Appropriate treatment of grey water and black water watigoback this stream to and an
appropriate use such as toilet flushing or for the lands€pe of the other options will
berainwater harvesting depending on the rainfall and distribution in a place.

Let us look at average rainfall in some of our cities laomd much rainwater is available
on 1 Hectare of land

City Rainfall in mm Rainwater endowment on 1 Hectare of land
(Lakh litres)
Bangalore 970 97.00
Chennai 1334 133.40
Kolkata 1641 164.10
Delhi 797 79.70
Mumbai 2147 214.70
Hyderabad 812 81.20

As one observes, these are substantial quantities ef eailable. The challenge before
designers of rainwater harvesting systems would bargekt as much of the endowment
as is possible. ‘Zero runoff’ could be an objective.

Classification of rainwater on site: Once the rainwater endowment on a site is
calculated and matched with demand it will be necessamnderstand its quantity and
quality characteristics. There is a coefficient ofafinthe amount of water which will
run away after it falls as rain. It may be as high as &% roof area and it may be as
low as 5% for a landscaped terrain.

The process of change with regard to the hydrologicdéagdest captured in the figure
below.
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Figure 2. The Impacts of Impervious Cover on the Hydrologic Cycle (Source: FISRWG, 1998, p. 3-21)

Typically once a place is built upon the hard surfaceaaincreases and
infiltration/percolation space decreases. Surface rucenf increase from 10% to 55%
and infiltration can decrease from 50% to 15%.

This causes two problems. The lowering of the groundwatde due to less recharge
and the increase in localized flooding. If designed propgolyd rainwater harvesting
system can address both the issues. It will preventothering of the water table by
artificial recharge of the aquifer and it will preveotélized flooding by retaining or
detaining surface runoff.

Designing arainwater harvesting system: Parameters that are required would include

total normal annual rainfall , this will give a good pictofehe total rainwater
harvesting potential

highest intensity of rainfall, this will ensure a good desifjthe conveyance
system for transporting rainfall to its storage or regéaooint.

Total rainfall during a continuous wet spell, this will heftimize the storage
or recharge system

Rate of infiltration/percolation at site, this willtg@emine the nature and extant
of the recharge systems

Aquifer storage and transmissivity, this will enable gkltion of the total
water likely to be recovered

Evaporation factor, this would determine the design ef shrface water
storage systems like ponds or lakes.
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Figure 3: Soil profile will determine how recharge structures are designed

Components of a rainwater harvesting system: Typical components of rainwater
harvesting system include

- acatchment

- aconveyance system

- Storage or recharge system.

Catchment: Any surface can act as the catchment for rainwateebting. Rooftops are
favored because of the large coefficient of run-off gateel from them and the relatively
less likelihood of their contamination. Paved areas,pfaibs and roads are also good
rainwater runoff generators and with adequate catchmamagement strategies can
provide good quantity and adequate quality of runoff water for Uspaved areas also
generate runoff during heavy storms and can be modified ssaeinwater catchment.
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Figure 4: Every rooftop needsto be kept clean to act asa good catchment for
rainwater

Conveyance: Conveyance systems can be the catchment surfaceaicsielf as a sheet
runoff. For rooftops rainwater gutters and rainwater dpyges are conveyance systems,
which need to be designed appropriately so as to managevarest intensity of rain as
well as not to lose any water during the conveyance pgo&srm water drains, French
drains with pebbles are also conveyance systems.

Fig 5: Conveyance systems can beinteresting as these chains

Design of down pipes depends on the intensity of thealhiat a place. The BIS gives
charts which makes the design easy.
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SI.No |Dia of Pipe Average Rainfall
mm mm
S0mm/hr | 75mm/hr
| 50 13.4 8.9
1l 65 241 16
] 75 40.8 27.0
v 100 85.4 57.0
vV 125 - -
VI 150 -—- -—-
Roof Area Sg.m

Fig 6: Down Pipe diameter for variousintensity of rainfall

Storage: From the simplest ground level tank, to underground susyr$ace lined
ponds and large lakes storage options are many depending@mtbgt of the rainwater

harvesting design.

In many a case the soil profile may also permitiaidif recharge of rainwater to
open wells and bore-wells where water can be storée t@trieved later for productive

use.

Fig 7 : Storage devices are many from a roof tank to a lake
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Fig 8: Recharging a bore well isone way of storing rainwater

A silt trap, a filtration system and oil and grease tbcome optional depending on
runoff quality.
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Fig 9: A Greasetrap will be essential where rainwater runoff has oil or grease

It is often crucial to segregate rooftop rainwater frnface runoff. This is because it is
usually of the best quality and only requires minimumtineat before it can be used.
Rooftop rainwater is often stored in rain barreld ased directly for process purpose.
Sometimes they are also stored in sump tanks. Thig wateen pumped up to wherever
it is required.
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Surface runoff from non-polluted areas comes next. & les stored either in ponds or
after a filtration process can be stored in sump tays t

Road run off can contain oil and grease and may have tolkected separately. Oil traps
become necessary before this water can be harvested.

Run off from unpaved areas can contain heavy loaddtoffsun off is from lawns one
has to be careful of pesticides and fertilizers whiehrginwater may contain.

Fig 10: Rain barrelsat work harvesting rain in a factory

Conclusion: There are many methods of harvesting rainwater and isregdpropriate
depends on the site condition, rainfall distributiomd awater requirement. With a
combination of demand management, recycling water amdestang rainwater it is
possible to achieve sustainable water supply from sma$idsoto large colonies.

With a structured, scientific approach it is possiblenaximize the benefits of harvesting
rainwater. A detailed study helps in drawing the maximumefiess. Token gestures
should be avoided.
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