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This month’s topic:

Artificial Groundwater Recharge

Editorial
Dear Rainwater Harvesters, Readers, IRHA Members and Friends,
Growing urban populations and economic development means more and more water
is taken from aquifers for direct consumption, irrigation and energy production. As a
result, many parts of the world – developed and developing countries and rural and
urban areas alike - are experiencing falling groundwater levels. Declining groundwater levels not only lead to potential water shortages, but can also increase energy
consumption and cost, environmental damage, salt water intrusion and subsidence.
On the other hand, many cities and towns suffer from flooding because their stormwater infrastructure is unable to cope with the heavy rainfall. The impermeable surfaces accelerate the speed of runoff, so the water enters storm drains and/or local
waterways quickly and in large quantities. These natural and man-made structures
are often unable to hold this much water over such a short period of time – causing
them to burst and flood the surrounding areas.
While groundwater levels are falling, another resource – rainwater – continues to be
overlooked. Rainwater harvesting can help improve the situation of both water
shortages and flooding in three key ways: retention, recharge and reuse. This newsletter will look at the second element - the practice of artificial groundwater recharge with rainwater.
After a short introduction, including a definition and the benefits, this newsletter
will present a selection of groundwater recharge examples from around the world.
These include traditional practices and new technologies for the modern world.
We finish the newsletter with the IRHA news, and there is some particularly interesting news about our latest edition of Raindrops Geneva Award. As always, we
hope you enjoy the newsletter and learn a little more about how and why we recharge the groundwater.

Hannah Price
Editor

What is artificial groundwater recharge?
By practising artificial groundwater recharge, we enhance the natural processes of water infiltration into the ground.
Rainwater - from rooftops, pavements, roads and other impervious surfaces - is
directed towards a recharge structure. This structure then holds the water at (or
just below) the surface, allowing it to infiltrate into the ground. This water then
either remains as soil moisture, moves slowly towards nearby surface water
bodies, or infiltrates down into the aquifer.
Artificial groundwater recharge encompasses an extremely wide range of techniques, which can be used in rural, urban, developed and developing regions
alike. Most techniques are classed as either surface or sub-surface, ranging
from large-scale, community structures down to the household level.
For this newsletter we are focusing on recharge within communities – from
global cities to small villages. There are also many uses for this practice within
agriculture, but this is for a future newsletter…

What are its benefits?

IRHA and artificial
groundwater recharge
In 2009, the IRHA implemented
a groundwater recharge project
in Lucknow, India.
The Ramakrishna Centre - a
hospital and spiritual centre had no connection to the mains
water supply and relied on
groundwater from wells. However, due to increasing water
demand in the area, these wells
were drying-up, and had to be
dug deeper and deeper. In the
end this became too expensive
and inefficient. An alternative
was needed.

In most urban and peri-urban environments, rainwater is directed straight out of
the built-up area via drains, sewers and water ways. In rural communities - particularly in semi-arid regions - large quantities of rainwater are lost through surface run-off, as the water is unable to infiltrate into the ground. This vital resource is then lost to both the local environment and the inhabitants. The process of artificial groundwater recharge, rather than removing this resource,
keeps holds of it, making it available for local needs.
Groundwater recharge brings benefits for both humans and nature - though
many of these benefits are hard or impossible to measure precisely. Some of
the main results from this practice include:
 Increased supply of water: Large-scale and prolonged recharge of groundwater can lead to a reversal in falling aquifer levels, increasing the local availability of water.
 Improves groundwater quality: The water quality of rainwater is usually
very good, and its introduction into the aquifer can consequently improve the
groundwater quality. However, rainwater can pick up debris and impurities
from the surfaces it flows over. To ensure these do not enter the groundwater, a mesh filter should be installed to remove debris from the rainwater before it enters the recharge structure. Once infiltrated, the movement of water
through the soil also acts as a natural filter, further improving its quality.
 Lowers flooding risks: Many urban floods are triggered because the stormwater drainage system is unable to cope with large quantities of water over a
short period of time. As groundwater recharge holds water at or below the
surface, rather than letting it flow rapidly into storm drains or nearby water
bodies, systems are not overcharged and the flooding risk is reduced.

The Ramakrishna Centre

The IRHA, with the local partner
Sulabh International Academy of
Environmental Sanitation, proposed to implement groundwater
recharge with rainwater to improve the Centre’s water supply.
First, the 12,342m2 roof area of
the Centre was equipped with
gutters and downpipes, to convey the rainwater to the ground.
A network of canals was then
built to direct the water to the
nine infiltration wells. These
wells were made up of three
main components: collection
chamber, sand filter and a borehole drilled to a depth of 30m.

 Reduced costs and energy consumption: As water supplies become
scare, water is pumped over ever increasing distances or from deepening
aquifers. As artificial groundwater recharge increases local water supplies,
the need to pump water declines - as do the associated costs and energy
requirements. Additionally, onsite groundwater recharge systems can lower
the cost of new constructions as they avoid the expense of extra sewer pipes.
Some more general benefits include:
 Healthier environments and local ecosystems
 Counters salt water intrusion
 Reduces likelihood of subsidence
 Provides an emergency source of water when mains supplies are unavailable
 As most recharge structures are below the ground, it avoids the need for
population displacement or loss of agricultural land
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Surface section of one of the
infiltration wells

8,280,000 litres of rainwater now
recharge the aquifer every year,
stopping the falling water levels
and improving the water quality.
The aquifer level is expected to
rise in the coming years, following each monsoon.
Read more...

Technologies and case studies
Though there are a number of different techniques for artificial groundwater recharge with rainwater, most come under the following categories:
 Surface methods that hold water at the surface for gradual infiltration, such as
recharge ponds, detention basins and rain gardens. These structures hold the
rainwater anywhere from just a few hours in a rain garden, to much longer periods in a recharge pond.
 Sub-surface methods that inject the water
straight into the ground, including recharge/
infiltration wells (see right), shafts and pits.
Runoff from roads, car parks or roofs can be
directed into these structures, rather than into
the stormwater drainage system.
The following section puts the spotlight on a
selection of specific artificial groundwater recharge techniques. Experts, organisations and
companies from around the world have provided case studies to show how - and why recharge is practised in their region.

Groundwater recharge to
lower construction costs,
Germany
In Germany, groundwater recharge
is a popular method of disposing of
stormwater as it reduces costs in
new constructions. INTEWA, a specialist rainwater harvesting company in Germany, produce DRAIN
-MAX tunnels for stormwater
drainage, which simultaneously
help replenish the groundwater
levels.

Rainwater meets thermal
water – Drainage system in
wellness-oasis

Diagram of the infiltration well used in the IRHA
Lucknow project

Groundwater recharge for improved water supply, India
When Honda set up their new car manufacturing unit in Alwar district, Rajasthan, India,
they were faced with water availability problems. Groundwater was the nearby village's
only water source, due to the lack of perennial surface water streams in the area, so the
company needed a solution. Water Harvesters, an Indian company specialising in rainwater harvesting, designed and constructed 56 recharge wells in order to recharge
5,000,000m3 of rainwater every year.

By INTEWA
On 4th November 2005, work
was finished on the new “Kristall
swimming and health spa” in
Ludwigsfelde, Germany. For the
two roof surfaces of 2,500m2 and
2,800m2, the builder sought a
cost- and space-effective solution to locally infiltrate the rainwater into the ground. They
chose INTEWA’s DRAIN-MAX
tunnel system.

Pond Development for Water Conservation
By Water Harvesters
The pond development project at the Honda car manufacturing site in Rajasthan,
India, resulted in a significant increase in infiltration of rainwater into the ground,
reduction of run-off, and enhancement of groundwater level, water quality and
yield. The pond, that was successfully developed as a unique technique for ensuring conservation of groundwater, is presently serving as a backup source to
wells and has lowered the company’s input cost tremendously.
Methodology:
 The entire runoff from the plot was diverted to two recharge ponds.
 56 recharge wells were proposed. If designed & constructed scientifically, they
would be able to recharge the desired quantity annually.
 Specially designed recharge wells, with a provision to keep about 0.75m of
water column in the pond, were constructed.
 The bottom of the pond was unlined and about 0.50 to 1m boulders were
spread to facilitate seepage of rainfall runoff to the sub-soil.
HSCI TKR
utility

Rain Water Harvesting System
Drain Outlet

Drain Entry

De-Silting Chamber
Assumptions :
 40mm Rainfall / hr (Max condition)
 1.5 Hr Water Storage capacity
 No water will go out of HSCI

Compacted earth & Grass
10m

4~5m

Slope 2:1

Concrete area
VIEW A

Capacity of Ponds

Size of Ponds

10m

48 m

Pond 1 – 12857 KL

Pond 1 – 71 X 119 M

9m

Pond 2 – 71 X 147 M

Pond 2 – 18576 KL

The system was constructed of
120 tunnel elements - distributed
over two infiltration fields - with a
net volume of 192 m3. The system was covered completely by
a filter fabric, followed by 1.75m
of soil. Each section had a filter
to remove coarse dirt.

 Provision of a desilting mechanism
before runoff enters
the pond was made
to ensure effective
recharge.
Read more…

96 m

Compacted earth & Grass
Slope 2:1

Plan

Recharge Bore-wells in Ponds

Recharge Bore-Well

De-silting Chamber

Diagram of one of the
ponds with the recharge
wells inside. You can
clearly see where the
water enters via the
de-silting chamber.
Source:
Water Harvesters
www.waterharvesters.com

With an annual average of
650mm of rain in the area, runoff
collected from the 5,300m2 roof
area has the potential to recharge 3,445m3 of rainwater into
the ground every year.
Read more...

IRHA Newsletter n°45 – June 2012

3

Groundwater recharge through stormwater management, USA
Drywells have been used in the greater Phoenix area of Arizona, USA, for 80 years as an
alternative to stormwater control. By the end of 2011, 46,411 drywells were registered in
Arizona, and they are increasingly being used in other states in the American West. Drywells also offer the advantage of recharging the groundwater system. Chuck Graf, from
the Arizona Department of Environmental Quality, describes the history, laws, design and construction of these drywells, along with their effect on groundwater.

Drywells - A Unique Means of Stormwater Management and Groundwater Recharge in the American Southwest
By Chuck Graf
Drywells are bored holes completed in alluvial deposits above the
water table, designed to efficiently dispose of stormwater into the
subsurface.

Read more…

Rain gardens are a simple and
beautiful way for people to infiltrate
the rainwater running off their own
homes - from both the roof and the
ground. Oasis Aquatic Gardens
have been designing and creating
rain gardens in Kentucky, USA,
since 2008, and have provided an
article about some of the benefits
they bring.

Benefits of Rain Gardens

The typical drywell in the greater Phoenix area is installed by first
drilling a 1.2m diameter auger hole into alluvial sediments, through
any intervening fine-grained and cemented zones, into a permeable layer of clay-free sand, gravel, and cobbles. This layer serves
as the discharge interval. Drywells are designed so that the bottom
is at least 3m above groundwater. Depths of 6 to 12m are the most
common.
In a typical drywell installation, gravel is placed into the drilled borehole where it surrounds an injection screen located at the permeable zone and the connecting riser pipe above. A settling chamber,
adapted from a concrete manhole, is installed above. The riser pipe
extends up into the bottom of the settling chamber, through a geotextile filtration fabric or concrete bottom covering the top of the
gravel fill, to nearly the top of the chamber. The pipe is capped with
an inlet screen and debris shield. A vent in the shield assembly
prevents siphoning of floating material. This design settles solids
out of stormwater and minimizes introduction of floating material
into the injection pipe and screen.

Rain Gardens: a beautify
garden while recharging
the groundwater

By Oasis Aquatic Gardens
Rain Gardens offer an excellent
way to naturally filter, reduce,
and treat storm water runoff over
a defined area. Stormwater that
would normally collect debris,
trash, particulates, grease, oils,
fertilizers, and other nonpoint
surface pollutants become naturally collected and hence
“filtered”.

Simple drywell
installation

As water flows into the defined
garden area, the extensive root
system of the native perennial
plants absorb nutrients and pollutants to improve water quality.
The amended soil (topsoil, sand,
woodchips) allow a natural filter
for trash, debris, and sediment.

Household groundwater recharge to improve water quality, India
For several years, PLANET Kerala have been working to increase the practice of
“backwashing” in the Indian state of Kerala to improve the water quality. PLANET Kerala
have written an article describing this simple, yet efficient, method of artificial
groundwater recharge, including a demonstration of how it has improved the lives of
the local people.

“Backwashing” - Injection of harvested rainwater into open wells for
enabling water quality improvement
By PLANET Kerala
Domestic water sourced from household open wells is a common practice linked
with the culture of India for centuries, and in Kerala State there are over 250 open
wells per sq. km - totalling 5.8 million wells. More than 80% of the population living in coastal areas draws water for domestic needs from these shallow wells.
However, freshwater availability in these wells, especially in coastal and shallow
water table areas, is rapidly declining, and these freshwater aquifers are being
replaced with saline and brackish water. Potentially, the State receives 3000 mm
of annual rainfall in about 120 days. Innovatively, this high rainfall is now fed into
the wells to improve water quality of shallow aquifers.
The backwashing process is simple, rainwater (collected from rooftops) is fed directly
into the open wells located within the household premises. Moreover, the process is
found to be simple enough for local level replication in similar areas without external support.
PLANET Kerala conceptualised, applied and standardised this creative and sustainable solution to the most pressing water issue in coastal areas. This process
delivered results that can be expanded and replicated to many other areas.
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The photograph above shows a
2,500 sq ft multi-cell Rain Garden installed last year by Oasis
Aquatic Gardens. Water tests for
PH, Nitrate, Ammonia, and
Phosphates are taken regularly,
and so far data results have
been encouraging.
The soil in the garden is
amended so that water can percolate quickly into the ground.
These gardens can be any size
or shape but must be designed
to handle rainfall amounts up to
a 100 year rain event.

IRHA Video Corner

IRHA News and Activities
ARCSA’s 2012 Annual Conference
th

th

ARCSA is holding their annual conference between the 10 and 12 September. This year it is focused on the many aspects and opportunities of urban rainwater capture, and promises to deliver vital information to growing the industry
and businesses.
See their flyer...

The IRHA Video Corner showcases interesting and informative short films on several different aspects of rainwater
harvesting.

Training sessions are being held in the days following the conference and
ARCSA is offering a 25% reduction if you sign up for training through the
IRHA. You can visit the ARCSA website for more information. Contact the
IRHA at secretariat@irha-h2o.org if you are interested in attending. This will be
a great opportunity to improve your rainwater harvesting knowledge and skills.

Raindrops Geneva Award 2013
We are pleased to announce the fourth edition of our international competition:

Join us online and
get involved!

“The Best Poster on the Advantages of Rainwater Harvesting”
We are looking for posters that show the benefits and/or uses of rainwater harvesting. They can cover any aspect of rainwater harvesting, for example: domestic use, groundwater recharge, agriculture, or risk reduction. Keep in mind
that the aim of the competition is to make the general public aware that rainwater can be (and is!) an essential resource.
The three best posters will be awarded prizes, including 1000CHF for first prize.
The deadline for submission is the 31st October 2013 at 12.00 p.m. (midnight)
GMT, and the winner posters will be announced in November 2013.
Before submitting your poster, please visit the IRHA website to read the Rules
of the Competition and to download the entry form. You can also email raindropsaward@irha-h2o.org for more information.

IRHA Articles

Upcoming Newsletter
The next edition of bRAINstorming is:

Sustainable Cities 2012
The Sustainable Cities 2012 publication was launched at the Rio+20 conference in June, and is being circulated across the global sustainable development
community and to Mayors and their city-wide senior policy, planning and procurement staff. The IRHA was invited to write an article about how and why
rainwater harvesting is a vital component of a sustainable city.
You can download a copy of the book on their website.

Mvua magazine
The GHARP/KRA Secretariat released the new issue of their Mvua magazine
(volume 19) in May. This issue looked at project updates, community initiatives,
and stakeholder news for the period July-December 2011. The IRHA provided
an article for the Stakeholders’ News section about our Blue Schools Programme, using the project in Anwiankwanta, Ghana as a case study.
The article is available on our website.

5th Annual Global Youth Conference
On Wednesday 2nd May our Executive Director, Vessela Monta, was invited to
take part in the 5th Annual Global Youth Conference. Organised by the Earth
Focus Foundation, children and young adults attended this conference to learn
about – and discuss – green solutions to many of the world’s challenges.
Vessela’s presentation introduced the children to the concept of rainwater harvesting including its history and how it can be a green solution to the current
global water crisis. She then talked about the IRHA, the work we do to increase
awareness of rainwater harvesting and our Blue Schools programme.

Rainwater Harvesting in
Schools
If you have any ideas, articles
or pictures that you would like
to contribute, please send
them to us at:
newsletter@irha-h2o.org

Subscribe to the Newsletter
To subscribe or unsubscribe,
please email us at:
newsletter@irha-h2o.org

Become a Member
The IRHA Members benefit from our
extensive network and contribute to
increasing the global use of rainwater harvesting. Visit our website
for more information.

Read more...
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