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1.What is Rain Water Harvesting?

Rainwater harvesting is one of the most effective
methods of water management and conservation.
Although close to three-fourth of our planet is
made of water, not all of it is suitable for use.
The water in the oceans and seas cannot be used
as drinking water and not much can be used for
other purposes. This results to constant
shortage of water. Areas that have faced water
shortage on the planet combat this problem by
harvesting what little rain water they received,
This started spreading to areas with plenty
rainfall.
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Rainwater harvesting is the process of
collecting rainwater when it fall on the earth
stored at surface or sub-surface aquifer and
then utilized before it is lost as surface run off.
Many people around the world use rainwater
harvesting systems. This practice has been
around for thousands of years and has been
growing at a rapid pace. Till today, rain water
is used as primary source of drinking water in
several rural areas. The Roofs of our homes
are used as the catchment areas. The best
thing about rainwater is that it is free from
pollutants, minerals, salts and other natural &
man made contaminants.

1.

Where we are coming from
Rainwater was the main source for drinking and
other utilities. Rainwater harvesting was carried
out from run-off natural or man-made catchment
areas e.g. roof top, compounds, rock surface or
hill slopes or artificially repaired
impervious/semi-pervious land surface, hand
dug wells.
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3. Rain fall in Niger Delta Region
Rainfall records will enable you do a system design
adequately. I will therefore use Niger Delta region as a
case study.
Niger Delta which is the largest mangrove forest in
Africa and the third largest in world, is the richest part
of Nigeria in terms of petroleum resources. This
region is situated at the apex of the Gulf of Guinea on
the West Coast of Africa. This region consist of 9 oil –
producing states which includes Abia, Akwa-Ibom,
Bayelsa, Cross River, Delta, Edo, Ondo, Imo and Rivers,
it is cuts across over 750 oil-producing communities.
The ecological zones in the Niger Delta region are
group into the mangrove forest in the warm coastlines
and tropical rainforest in the Northern part of the
Delta.

Mangrove forest and swamps that are
characterized by regular salt-water inundation lie
at the centre of a complex and sensitive
ecosystem which contributes to the local
economy. It is projected that in 20years time the
region will experience a loss of about 40% of its
inhabitable terrain due to natural gas flaring, oil
spillage, concentration of green house gases in
the atmosphere and over exploitation of natural
resources found in this area.
Climate change has caused a shift in the normal
timing and length of wet and dry seasons, shift in
the seasonal variability of weather and climate,
and increase in the seasonal fluctuation of water
bodies.

(a)Find below a study carried out between 1984 and
2008 describing the rainfall records.

Table 2: Analysis of Rainfall Variations in the Niger
Delta Region of Nigeria

The study shows various degrees of rainfall as well
as variability over the study area. Akure in Ondo
state recorded the least average rainfall. The
highest average rainfall was recorded in Calabar in
Cross River State. And that there was no visible
pattern of rainfall over the years. This could be
attributed to climate change. Compared to other
parts of the country the Niger Delta region has the
highest rainfall, consequently Rainwater harvesting
will be an advantage to this region.

4. System Design
Rainwater harvesting is most often referred to as an
emerging technology, however, rainwater cisterns are
not a new concept. In the Middle East & African in
2000BC, typical Middle East dwellings stored rainwater
in cisterns for use of wealthy persons for the purpose
drinking and bathing. Due to the deforestation and the
consequent ecological imbalance, the water level
beneath the ground is being depleted day by day.
The constant rising demand from the Urban areas does
not match with the surface water source, as a result of
which the water reserves beneath the ground level are
over exploited, the consequence of this is the water
level depletion. Scientist in the field of hydrology have
in addition developed special techniques for recharging
ground water level. It is predicted in another 30years,
a litre of water be more expensive than 1 litre of petrol.

Special techniques of recharging ground water
aquifers
Instead of draining away rainwater from the
surface, various kinds of structures are implored to
ensure percolation of rain water in the ground in
order to recharge the already depleting aquifers.
(a) Recharging of dug wells
While cleaning and desalting of dug wells regularly
to enhance the recharge rate; Rainwater from the
rooftop is diverted to dug wells after passing it
through filtration bed.

(b) Percolation Tank

When a land area has adequate permeability to facilitate
sufficient percolation to recharge the ground water’
percolation tanks, are submerge in the land area creating
artificial water bodies. Rooftop and surface run-off water
are diverted to this tank, and the accumulated water
percolates in the solid tank to argument the ground
water. These tanks are mostly built in gardens, open
spaces and road side green belts and urban area.

( c ) Recharging of bore wells

When rainwater are collected from rooftop of the
building. They are diverted to settlement or filtration
tank through drain pipes which in turn is diverted to
bore wells or abandoned bore wells to recharge deep
aquifers. The intensity of rainfall and recharge rate are
used as indices to design the optimum capacity of the
filtration/settlement tank. Floating matter and silt are
restricted so that the recharge structure is not clogged
by using appropriate screen and separators.

(d) Soak away or recharge shafts
Where the upper layer of soil alluvial or less
pervious, soak away or recharge shafts are provide
through which run off water is received through
the filters bores of 30cm diameter and between
10 -15m deep linked with perforated/slotted
PVC/MS pipe to prevent collapse of the vertical
sides are constructed.

(e) Recharge Pits
When shallow aquifers and small houses are under
reference, recharge pits of any shape/square, circular,
rectangular) made with brick or stone wall with weep
hole at regular intervals are used. The top of the pit
have perforated covers and the bottom of the pit filled
with filter media.
The parameters used in the design of the capacity of
the pit, include catchment area, rainfall intensity and
recharge rate of soil.

(f) Recharge Trench
When the upper impervious layer of soil is shallow,
a recharge trench is provided. The trench is
excavated on the ground and refilled with porous
media like pebbles, boulder or brickbats. This is
usually used for the harvesting of surface runoff.
Sometimes bore wells are provided inside the
trench. Often the size of the trench about 1.0m
wide and 1.5m deep.

There are four basic concerns in Rain water
harvesting system
a) Include:
b) Collection
c) Storage
d) Treatment
e) Delivery
Collection
The surface that receives rainwater directly is the
Catchment of rain water harvesting system. It may
be surface run off which include terrace, courtyard,
or paved or unpaved open ground or Roof top. The
roof is a critical component that will define some of
the other system components such as filtration.
Rainwater from rooftops shall be carried through
down take water pipes or drains to storage.

Storage
Storage tanks come in many shapes, sizes and materials.
This can be located below grade, above grade, near the
roof or in many other locations. The Appropriate tank size
depends on;
Roof collection area
Anticipated Local Rainfall
Our intended use of the collected water.
The storage tanks are the largest expense in a rain water
harvesting system. This makes it critical for calculating
the return on investing (ROI) or payback time.

Treatment

We generally require several types of filtration and
disinfection components to produce suitable quality
of water. The quality of water may be subject to the
intended use. First flush, of first water of a storm
before it enters the storage tank this is necessary
because there may be contaminated particulates, bird
droppings and other materials on the roof surface.

Delivery

There are various types of pipe to be used for delivery of
the Potable water to the end user. They include UPVC,
hdPE, Multi-layer pipes manufactured strictly according
to 150 9001: 2000 standard. This pipes must be
protected by physical air gas, break tanks or reducedpressure type vacuum breakers (RPZ). The type of
pumping system depends on the position of the storage
and travel. The pumps could be submersible or booster
pumps and the floating inlets should have integral
strainers.

Sizing Rainwater System
Historically rainwater data is needed in order to be able to
base the system design. The rainwater rate which relates
the quantity of rainfall to a unit of time, should be used to
design roof drainage system.
The roof drainage system is related to the average
frequency of occurrence and the time it takes runoff to
reach the collection device, the most remote portion of the
contributing roof area is actually what is referred to as
concentration. The duration of a storm equals the time of
concentration and is the period of time during which the
heaviest rain fall occurs and also about the greatest
amount of runoff occurs.

e.g. If I have a roof in Port Harcourt
Area of Roof
=
15,000 sq ft
Month of August
=
4.34 in monthly rainfall
Volume of water generated =
0.62 per square foot
Therefore for volume of water generated for the Area
= 15,000 x 0.62
= 9300 gal/in
:. For 4.32 in monthly rainfall
=
= 4.32 x 9300
= 40,176 gal
Your tank size therefore shall be 40,176 and above any
size less than will be inadequate.

Rainwater Harvest System cost

The cost of a rainwater harvesting system depends on the
size of the system. A simple system for a commercial
building could be as little as N2, 000,000.00, while a
complete system for a commercial building could be
N20,000,000 or higher. Developing a budget for a
rainwater harvesting system may be as simple as adding
up the price for each of the components and deciding
how that coincides with the budget expectations.

Operating Cost
Operating cost should be considered as you prepare your
budget. Just as it is with water treatment system, the cleaner
the water needs required, the greater the efforts required
maintaining the system, the greater the efforts required to
maintain the system. Filter cartridges should be replaced per
the manufacturer’s specifications based upon the rate of water
use, this will definitely add to the operating cost and time
expenditure for system maintenance are regularly cleaning
gutters and roof washers, checking the system for leaks by
monitoring water levels. Unlike ground water with associated
drilling cost which could be as high as N 2,000,000 in some
areas, and problems of total dissolved, solid (TDS) levels in
some aquifer resulting in hard water. Rainwater is naturally
soft and has become a preferred option. Rainwater calculation
can be used for a basis of water savings, however costs of
water and sewage is required to evaluate the system further.
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Advantages of Rainwater Harvesting

i)

Easy to maintain
Systems for the collection of water are based on simple technology.
Maintenance requires little time and energy.

ii) Reducing water Bills
Water collected can be uses for several non-drinking functions as well
iii) Suitable for Irrigation
Rainwater is free from so many chemicals found in ground water,
making If suitable for irrigation and watering gardens.
The reservoirs are useful in fighting fire in the area of bush or forest
fires during dry season.
iv) Reduce demand on ground water
Depletion of ground water has gone to significance low level.
v)

Reduce flood and soil Erosion
Rainwater collection in large storage tanks reduces flood in some low
lying areas.
Reduce soil erosion as it restricts runoff water in certain gullible areas.

7.

Disadvantages of Rain Water Harvesting
i) Unpredictable Rainfall
Rainwater harvesting is more suitable in those areas that
receive plenty of rainfall
ii) Initial High Cost
Depending on the sophistication of the system
iii) Regular Maintenance
They may get prone to rodents, mosquitoes, algae growth,
Insects and Lizards if no regular maintenance.
iv) Certain roof type may seep chemicals or Animal droppings.
May harm plants if used for watering
v)

Storage Limits
During heavy down pour, collection systems may not be able
to hold all rain water which ends up in drains and rivers.

vi) Acid Rain

Conclusion
The threat on likely scarcity of water is of growing concern, In African
and some developing countries the regulations and restriction of
using clean water are not in place. Because of lack of metering
system there is a lot of wastages. Clean water is used for industrial
purposes, flushing of toilet. In advanced countries water is being
recycled with the Green building practices becoming more desirable.
Our Engineers should begin to adopt more common water conserving
strategies that are being used which include specification of low-flow
toilet fixtures; dual flush toilets, sensor –operated lavatories and
waterless urinals; use of reclaimed water and RAINWATER
HARVESTING. Stored rainwater collected is a cost – effective source
of water for landscape irrigation and toilet flushing. With the global
warming, and effect on Erosion. Rainwater harvesting is the way to
go as it decreases the amount of storm water runoff from the site,
which in turns

lessens the effect on erosion and the load on storm sewers
and water ways. Authorities worldwide, including uniform
plumbing code (UPC), the International Plumbing code
(IPC), ASHRAE, and others are writing codes to address
alternative water systems. The way is Rainwater
Harvesting and the realm of design for Rainwater
harvesting is on the increase.
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