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3fexuilg Heleay Heley,

In continuation of UGC's earlier letter 1-1/2024/ENVT(JSA) dated October 10, 2024, regarding
the Jal Sanchay Jan Bhagidari (JSJB) initiative, this is to bring to your kind attention the
development of a comprehensive technical manual aimed at promoting the construction of
artificial groundwater recharge structures. This initiative was launched under the "Jal Shakti
Abhiyan: Catch the Rain" campaign by the Hon’ble Prime Minister on September 6, 2024, in Surat
and is being implemented with the cooperation of various central ministries of the Government of
India, as well as state governments and Union Territory administrations.

To ensure widespread awareness about the importance of artificial groundwater recharge
structures, the Ministry of Jal Shakti has deployed over 400 officers from the Central Ground
Water Board (CGWB) and the Central Water Commission (CWC) at regional levels. These
officers will extend technical guidance to state governments, municipal bodies, district
administrations, industrial organizations, non-governmental organizations (NGOs), civil society
organizations (CSOs), and private institutions, facilitating the adoption of these crucial water
conservation measures.

In this regard, the Central Ground Water Board (CGWB) and the National Water Mission (NWM)
have jointly prepared a detailed guide titled "Simple and Practical Methods for Groundwater
Recharge.” This manual provides a clear and accessible understanding of practical techniques for
constructing artificial groundwater recharge structures. Available in both English and Hindi, the
document can be accessed publicly on the Jal Shakti Abhiyan: Catch the Rain (JSA:CTR) web
portal at the following link: https://jsactr.mowr.gov.in/JSJB.aspx

We kindly request your cooperation in ensuring the dissemination of this technical manual among
faculty members, staff, and students through conferences, seminars, social media handles etc.
Encouraging the construction of artificial groundwater recharge structures within institutions and
uploading details of the work undertaken—such as location coordinates, photographs, and
construction details—on the JSA: CTR web portal will significantly contribute to this cause.
Additionally, organizing workshops and competitions to raise awareness about water conservation
and groundwater recharge will further strengthen the impact of this initiative.
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This effort is crucial for the sustainable management of water resources, and we request you to
extend your support in spreading this message as widely as possible. By doing so, we can ensure
that individuals and communities’ benefit from the guidance provided in the manual and actively
participate in the construction of these structures.

To obtain User Id and Password, please send an email at jalshaktiabhiyan@ugc.gov.in CC
diksha.ugc@nic.in with the following details of the University/College Nodal Officer for
registration:

e Full Name:

o Designation:

e Department:

e Email Address:

e Contact Number:

In case of any technical difficulty in uploading the documents, please contact Shri Shravan Pandey,
IT Consultant, NWM at jsactr-nwm(@gov.in.

We look forward to your valuable support in this endeavour.

ey,

JAUF: SWRIFETHAR
Copy to:

The Vice-Chancellors of all Universities

The Principals of all Colleges
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Note to Readers

» This document serves as a basic guideline for artificial groundwater recharge. It is specifically
designed for individuals who may not be experts in groundwater science or artificial
recharge techniques.

» While readers can refer to specific sections based on their needs, reading the entire
document is recommended for a comprehensive understanding and effective planning.

» The information provided has been intentionally kept simple and concise to ensure
accessibility for all users. However, its applicability may vary depending on local site
conditions. Readers are encouraged to consult the referenced manuals and guidelines in this
document for additional details.
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What is Artificial Recharge
and why is It required?




1. What is Artificial Recharge and why is it required?

Natural recharge is the process in which water from rainfall seeps downward from
the ground and is stored in aquifers.

The amount of water that can be —

recharged naturally depends on the | I~ oY
slope of the land, the duration of ol ——
water  retention,  geographical 7/ evmdeaton 143 bt
location, availability of rechargeable . sutce %_%% \ s A

area, etc. In many cases, adequate | "R fet S ¢
recharge does not occur due to |famsids Tt ”\‘\’Vﬂ

unfavorable natural conditions.
- A Natural recharge

Human activities, urbanization and

concretisation result in reduction in
recharge-worthy area. Further, natural
recharge may not be sufficient to
compensate the increasing abstraction of

groundwater.

It is possible to increase recharge by
constructing  suitable structures. This
process of increasing recharge is called
artificial recharge.

Artificial Recharge

Acrtificial recharge has the following benefits/advantages:

o Arrest decline in ground water levels.
o Enhance availability of ground water.
o Sustain drinking water sources.

o Improve yields of irrigation wells

. Increase recharge in urban areas which has decreased drastically due to
paving.

o Prevent urban flooding

o Improve ground water quality by dilution.

o Restrict sea-water ingress.




2. What are the various techniques or methods of Artificial Recharge?

Acrtificial recharge techniques can be broadly categorised into three categories

surface, sub surface and combination techniques.

i. Surface Techniques:

This is done by restricting surface
flow, impounding water on surface
or by spreading (also called
flooding). Major variants are

PercolationTanks, Check Dams,

Ditch and furrow system, Flooding 2w Like®

Surface Technique-Percolation Tank

and over Irrigation.
ii. Sub Surface Techniques:

This is done by putting water
directly to the aquifers and the
variants include Recharge pits,

Recharge shafts, recharge wells or

Injection wells etc.

Sub-Surface Technique: Recharge Pit
iii. Combination of Surface—Sub-
Surface Techniques:

The surface and sub-surface
techniques described above can also
be combined to get more out of the
recharge interventions. One such
example is a recharge well within a
percolation tank.

Combination Technique: Percolation Tank with
a recharge pit




3. Are there any detailed guidelines and manual available for artificial
recharge?

Yes, CGWB has prepared “Guide on Artificial Recharge to Groundwater” and
“Manual on Artificial Recharge to Groundwater” which has been placed in
CGWB website. The link of the same is provided below:

https://cgwb.gov.in/cgwbpnm/public/uploads/documents/1679997242339591060file.pdf
https://cgwb.gov.in/cgwbpnm/public/uploads/documents/1686138406 100648407 4file.pdf



https://cgwb.gov.in/cgwbpnm/public/uploads/documents/1679997242339591060file.pdf
https://cgwb.gov.in/cgwbpnm/public/uploads/documents/16861384061006484074file.pdf

How to do Artificial
Recharge in individual
houses?




1. What are most suitable structures for individual houses?
Rooftop Rain water harvesting structures are the most suitable structures for the

individual houses.

2. What is Rooftop rainwater harvesting?
Roof Top Rainwater Harvesting is a method of harvesting Rain water from roof
areas and then directing it via gutters and pipes into storage tanks or recharging

the aquifers.

Basically, a rooftop rainwater harvesting system consists of the following

components
Rooftop catchment area

Drainpipes/gutters and downpipes
Mesh Filters
First Flush Arrangement

Wall Mounted Filter
O Storage Tank

Artificial recharge pit with filter
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Rooftop rainwater harvesting system

3. Do I need a special type of roof for rainwater harvesting?

All roofs can be used for rainwater harvesting. However, less absorbent and slopy
roofs are best for rainwater harvesting as they will generate more runoff. Tin
sheds, RCC roofs etc. are best for harvesting. As a roofing material asbestos is

not suitable for Rooftop Rainwater Harvesting.




4.  Why do I need to install a wire mesh filter? V\ I

A mesh filter at the entry point of the drainpipe will

COARSE MESH
(GRILL)PREVENTS
PASSAGE OF
DEBRIS

prevent leaves and other large objects from

ROOF

SURFACy

entering the drainpipe. Avoid using very fine mesh

filters as it may cause waterlogging on the roof.

Wire Mesh filter

5. What are arrangements for first flush?

Dust, dry leaves etc may get

accumulated on the roof. Thus,
the first spell of rain is likely to
carry these dust and dry leaves
through the pipes. To avoid this
from entering the filtration unit,

it is recommended to use a first

flow diverter. This will facilitate

discarding (flushing) the first

rain laden with impurities. A |
simple valve will serve the

purpose. By default, the valve

First flush setup

should be kept closed and it
should be opened after the first spell of rain washes the dust from the roof.

6. What is a Filter and What should be the design and dimensions of the
filter?

A filter is a device or structure that removes impurities, debris, and contaminants
from collected rainwater, ensuring clean water enters storage or recharge

structures, thereby preventing blockages and maintaining water quality.




Filters are mainly of two types

1) In situ Filter: An inverted filter, constructed on site is a pit dug and filled with

three layers: Pebbles (at bottom), followed by | we OUTLET FOR

n EXCESS WATER

Gravel (in middle) and then coarse/ fine sand (at

top) Water enters from top of filter media and

percolate down.

One can also install a screen to keep out pests and

mosquitoes.
y ] ] In situ Filter
i) Wall Mounted filters: Filters can also be

made with PVC pipes, where the
filtration material like pebbles,
gravel and sand are placed within

the PVC pipe. Such filters can be |
placed horizontally as well as

vertically. These can be of different

Wire mesh

Wall Mounted filters

types and of different capacity,
depending on the roof area. Various

types of filters are available in the market.

Accurate designs and assessment of accurate dimensions of the various
components of the recharge system will depend on local rainfall intensity and
local hydrogeological conditions. For the purpose of simplicity, following broad

dimensions are recommended

Size of the filtration unit can be of around 2 cubic m (2 m (length) X 1 m (width)
X 1 m (depth)). This size of a filtration unit is expected to be sufficient for a roof
area of 100 sg.m (1000 sq. feet).




7. Can I recharge using a borewell?

Both functional and abandoned borewell/tubewell/dugwell can be utilised for
artificial recharge to ground water. For recharging of wells which are in use, only
rooftop rainwater should be used after filtration and overland flow should not be

used for recharging these wells.

Abandoned wells can also be used for artificial recharge. However, while using
abandoned wells for recharging the following points may be taken into

consideration

o Wells that were initially productive, but have become defunct due to

decline in water level are the most suitable for artificial recharge

o Wells that are collapsed, but are partially filled can also act as recharge
structures

o Wells that are abandoned due to poor ground water quality should be
avoided

o A well that does not tap a potential aquifer cannot act as a recharge
structure

o Dug wells can be converted into recharge shafts by providing an inverted

filter at the bottom to arrest silt and improve the recharge rate.
o Even for recharging the abandoned borewells, the source water should be

clean and filtered before diverting to the borewell

8. Does this system require maintenance?

Yes, you should maintain the rooftop rainwater harvesting system by cleaning its
filter media once or twice in a year. If you have inverted filter media in pit then
remove top sand layer before every monsoon. Also, the roof area should also be
kept clean.




Y ou can also refer and follow the Standard Operating Procedure (SOP) developed
by Government of Haryana on maintenance of Rooftop Rainwater Harvesting

Structure.

(https://hwra.org.in/Content/Images/Guidelines%20for%?20construction%20and%20m

aintenance%2001%20R ooftop%20Rainwater%20Harvesting%20Structure-

English.pdf)

12. How much rainwater can I collect from my roof?

The volume of water that can be harvested depends on amount of rainfall and the
catchment type. Entire rain falling on the roof cannot be harvested as some might
get lost due to processes like evaporation. Typically, 80% of the water falling on

a roof can be harvested.

Total water that can be harvested in a season or the entire year, can be estimated

using the formula given below.

Water available from roof (liters) = Rainfall (in mm) X Area of roof (in sq.m) X
0.8 (runoff coefficient)

Rainfall measurements provided by India Meteorological Department (IMD)
can be used

(https://mausam.imd.gov.in/imd _latest/contents/rainfall statistics 3.php)




Can artificial recharge be
done In schools, offices,
commercial and residential
complexes?




1. What would be the most suitable structures for offices, schools,
residential and commercial complexes?

The following three types of artificial recharge structures are most suitable for

offices, schools, residential complexes and commercial establishments.

Acrtificial Acrtificial Harvesting
recharge by recharge by of roof
rooftop rain harvesting water in
water overland tanks
harvesting flow

Artificial recharge through Roof top Rain water Harvesting

1. As per details given in the previous section.

2. The dimensions of the recharge structure will be defined according to
the size of the roofs.

3. Water collected from multiple rooftops can be connected to a single
recharge system.

4, As described in the previous section, mesh filters and inverted filters
can be used.

5. Generally, recharge structures are of following types:

[
Q Rs.5000~ 10000 /=

Recharge Rechage Trench Trench with Borewell
Borewell/Shaft




Artificial Recharge by harvesting overland flow

e Water flowing over open areas including paved areas, lawns etc can be

diverted through drains to the recharge structure

e A filter (as described in the previous section) must be used before putting
the harvested water to the recharge structure.

e Water collected from the open area is likely to have large silt load so it is
advisable to use a silt trap or a desilting chamber before water is allowed

to enter the filter. An indicate design is given below

é1m>< 2m N

Inflow T
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Desiltation Chamber and Recharge Desiltation Chamber and Recharge
Shaft with Filter - Plan View Shaft with Filter — Cross Section

e Recharge shafts, trenches, shallow recharge wells or their combinations
can be constructed

e Since overland flow is likely to contain contaminants, it is advisable that
the depth of the recharge structure should not go below local ground water
level. For Example: if the ground water level is at 10 m below ground, the
depth of the recharge structure (shaft or borewell) should be 3 to 5 m above

the ground water level.




An Artificial Recharge System (Desilting Chamber, Filters and Recharge Borewell) in Faridabad
Roof top rainwater harvesting for building premises in hilly area

e Artificial Recharge may not feasible or

an effective option in hilly areas where
slope 1s high and where aquifers may
not be able to retain recharge.

e In such areas, it may be more effective

to filter and store the rainwater and use

it for the purposes it is suitable for.

Roof Top Rainwater Harvesting

e Ready-made filters and Storage tanks

available in the market can also be used.

2. Whether artificial recharge will have an adverse impact on the
foundations of nearby structures?

Artificial Recharge to Groundwater is advisable in areas where the depth to
groundwater level after the rainy season (post monsoon) is more than 3 m bgl.
Otherwise, there will be a rise in the groundwater levels and may lead to water

logged situation which is likely to damage foundations.




How to do artificial recharge
at Village and Panchayat
Level?




1. Which are the most suitable artificial recharge structures for my
village?

Suitability of recharge structures depend
mostly on the slope and geology of an area.
Ideally, a watershed approach should be
followed for a village or a group of villages.
At different slope levels, the following

recharge structures and their variants are
recommended

*In high slope areas, embankments like
gully plugs, gabion structures, rock fill
dams etc. can be constructed with narrow

drainage channels

* In areas with intermediate slopes, check

dams etc. can be constructed with drainage

 Percolation tanks can also be constructed

where water can be spread over a larger

area.

3 ;f' » As mentioned in the previous section,

‘\ recharge pits, recharge shafts etc. can be
constructed in office/school premises and

private houses.

» Towards the mouth of the watershed, sub-
surface dams can be constructed to

conserve baseflow.




Gully plugs: Built within eroded channels
or gullies to slow down or stop water flow,
prevent further erosion, and encourage
water infiltration. Gully plugs can be made
of locally available materials like rocks,

sandbags or soil.

Gabion Structures: Boulders held
together with steel wire are placed across

small streams to serve as a bund.

Rockfill Dams (RFD)/Earthen Dams:
Small barriers across small nalas using rock

or earth materials.

Check  Dams: Small, low-height
masonry/concrete dams built across
streams having gentle slope. Check dam
with recharge shafts and wells can also be
constructed with certain modification to
recharge deeper aquifers where shallow

formations are impermeable or clayey.

Percolation Tanks and Ponds: are
designed for water conservation and
groundwater recharge. They capture
rainwater/run off/storm water, allowing it
to percolate into the soil and recharge
groundwater. Percolation tanks with
recharge shafts and wells can also be
constructed where shallow formations are

impermeable or clayey.

& -'mi'iﬁ\\!lflvnngg\llir




Sub-Surface Dykes/Barriers (SSD/SSB): Similar to a bund constructed on
surface to restrict surface flow, sub-surface dykes (or subsurface dams or sub-
surface barriers) are constructed below the ground surface to restrict sub-surface

flow or baseflow.

Sub-Surface Dyke Illustration Sub-Surface Dyke

2.  What are the combination Techniques and what are their advantages?
The combination techniques include employing both surface and sub surface
methods of artificial recharge. For example, recharge shafts can be constructed
within a check dam/percolation tank. Such combinations help in increasing rate

of recharge and also in recharging deeper aquifers.

Percolation tank with Recharge shaft




3.  How to convert a Village Tanks to a Recharge Structures

Existing village tanks, often silted and damaged, can be modified for groundwater
recharge. By desilting and constructing recharge shafts within the tanks, these
tanks can serve as effective recharge structures. It is to be kept in mind that the
tanks should be kept clean to avoid contamination of groundwater.

4.  What measures are essential for effective Operation and Maintenance

(O & M) of Artificial Recharge structures?

Regular desilting, cleaning and repairs are required to prevent clogging and
deterioration of the structures and to maintain recharge efficiency. Ensure that the
source water is of adequate quality to prevent contamination of the aquifers.
Recharge structures including ponds and tanks are to be kept clean, filters are to

be cleaned periodically to prevent contamination of groundwater

5. Which areas are not suitable for Artificial Recharge?

Following areas may not be suitable for artificial recharge:

e Areas with depth to water levels less than 3 m (in post monsoon Period)
below ground level should be avoided as it may cause water logging.
However, harvested rainwater in these areas can be stored in storage tanks,
if required.

o Artificial Recharge through techniques other than surface spreading should
be avoided in regions with industrial, chemical, or hazardous waste as they
may contaminate the aquifers.

o Artificial Recharge through techniques other than surface spreading should
be avoided in regions covered with limestones. Because of the presence of
solution cavities, contaminated water may get directly (without moving
through the intervening soil layer) added to groundwater. This may result

1n contamination.







Which artificial recharge
systems are suitable for
Cities/Urban areas?




1. What types of artificial recharge systems are useful for cities/urban

areas?

e Pervious/perforated pavements can be used in pathways, parking areas etc.

e Rooftop Rainwater Harvesting in households is the most effective way for water
conservation/artificial recharge in the urban areas. Please refer details in the previous
chapters

e Techniques recommended for building premises of residential societies, schools etc
as described in the previous sections are also suitable for urban areas.

e Artificial Recharge in urban area can also help in mitigating urban flooding

e Following variants can also be considered.

"aterbodies

 Pervious pavements can be ¢ Construction of new ponds ¢ Construction of shallow
used in open spaces or paths or restoration/rejuevnation recharge pits with filters in
of old ponds parks.

* Recharge borewells with e Small barriers to restrict
filters within the shaft in water flow and recharge in
parks. parks.

¢ Flood water can be used
for recharge




Simultaneous solution to waterlogging and decline in water level — Case

Study from Faridabad

Following are the Findings of a DST sponsored research project for co-
solving urban flooding and ground water decline implemented by Water

Centre of Manav Rachna International Institute for Research and Studies

Nearly 20 square kilometers along both sides of National Highway 19 in

Faridabad City Area was found to be vulnerable to urban waterlogging.

Four sites were selected for a pilot study within this area to construct and

test the aquifer storage and recovery system.

Local newspapers and resident welfare associations have reported that water
logging is no longer persistent and their domestic reverse osmosis water
filters are working more effectively due to the improvements in

groundwater quality.

Analysis of groundwater samples of nearby production wells found no

presence of heavy metals or toxic constituents.

, A (2024), Down To Earth, October 2024 issue







What are the suitable
methods for water
conservation and artificial

recharge in agricultural
fields?




1. What are the most appropriate methods to recharge/conserve

groundwater in farms/agricultural areas?

e Rainfed agricultural fields are one of the most effective sources of natural

recharge.

e [fit is not harmful to the crops, raising the heights of the levees by a few
inches will allow impounding of more amount of water there by increasing

the volume of water being recharged.

e Since water in agriculture fields may contain fertiliser and pesticide
residues, artificial recharge techniques like recharge pits, recharge shafts or
recharge borewells should not be

used in agriculture fields.

e Water Conservation structures like
farm ponds are small water bodies

built in or near agricultural fields

to store raimnwater for various uses

G e e . Farm Pond
like irrigation, aquaculture etc.

e laser Levelling and Water
efficient techniques like drip
irrigation, sprinkler irrigation etc.

should be used to reduce water

use in irrigation.
Sprinkler Irrigation




Can Artificial Recharge be
done in hilly areas?




1. What measures should be adopted for artificial recharge/rainwater

harvesting in hilly areas?

Following are the most suitable interventions in high slope hilly regions

Bench Terrace is a structure built on
sloped terrains. Benches are levelled
"steps” or "benches" carved into the
slope. This design effectively slows
down water movement, increases water
retention, conserves soil moisture and
retards erosion.

Roof top rainwater harvesting and
storge for direct uses are most suitable in
hilly region. Rainwater can be collected
from rooftops of buildings and channeled
to storage tanks for domestic use.

Contour  Trenches are  shallow
excavations dug along contour lines and
raised embankments along contour of a
slope respectively. They hold the run off
for longer periods, retard erosion of
slope, stabilize slopes, increase soil
moisture and vegetation along the slopes.

Spring Management requires
identifying the recharge areas of a spring,
and constructing structures like gully
plugs, contour trenches, recharge pits,
etc to capture runoff and allow it to
percolate into the ground, effectively
replenishing the spring source.




What are some
low-cost Interventions for
artificial recharge?




1. Can functional and defunct borewells/dug wells be used for groundwater

recharge?

Functional and defunct wells can be effectively utilized for artificial recharge,

without the need for additional investment in new structures.

While using operational wells for artificial recharge only rooftop rainwater should
be used after filtration. Overland flow should not be put into wells that are

currently in use.

Abandoned wells can also be used for artificial recharge. However, while using
abandoned wells for recharging the following points may be taken into

consideration

o Wells that were initially productive, but have become defunct due to

decline in water level are the most suitable for artificial recharge

o Wells that are collapsed, but are partially
filled can also act as recharge structures

o Wells that are abandoned due to poor |

ground water quality should be avoided

o A well that does not tap a potential aquifer
cannot act as a recharge structure Use of unused borewells for
] groundwater recharge
o Dug wells can be converted into recharge

structure by providing an inverted filter at the bottom.
o While using abandoned borewells for recharge source water should be

clean and should be filtered before diverting to the borewell
2. How to make low-cost filters for artificial recharge structures?
o Locally available sand and stone chips can

be used to fill the filter pit.

° Drums/Barrels can be used instead of

constructing masonry walls within the

A
2 S
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reCharge pits. Use of drums in recharge pits




What are the

possible impacts of artificial
recharge on groundwater
quality?




1. Can artificial recharge cause groundwater contamination?

Yes, if proper precautions are not taken, artificial recharge can cause ground

water contamination.

e What measures should be considered to prevent contamination of

groundwater during recharge?

e The poor-quality water as source water should not be used for artificial
recharge.

e Asbestos as a roofing material is not suitable for rooftop rain water
harvesting.

e In case of rooftop rainwater harvesting systems, run-off generated from the
first spell of rain should be avoided as it is likely to contain impurities.

e Filters should be used and it should be cleaned periodically.

o Artificial recharge system should be cleaned regularly.

e Since overland flow is likely to contain contaminants, it is advisable that

the depth of the recharge structure should not go below local ground water
level. For Example: if the ground water level is at 10 m below ground, the
depth of the recharge structure (shaft or borewell) should be 3 to 5 m above
the ground water level.

e Except surface spreading technique, no other artificial recharge techniques
should be used in areas with industrial, chemical or hazardous waste as
they may contaminate the aquifers.

e In areas underlain by limestones, artificial recharge should not be done
through techniques other than surface spreading. Due to the presence of
soluble cavities, contaminated water may seep directly into groundwater
(without moving through the soil layer). This may result in contamination

of groundwater.




e Since water from agricultural fields may contain fertilizer and pesticide
residues, artificial recharge techniques such as recharge pits, recharge

shafts or recharge borewells should not be used in agricultural fields.

2. Can kitchen/toilet wastewater be used for groundwater recharge?

No, because it will lead to groundwater contamination, pose risks to health and
environment, reduce the inherent recharge capacity and pose challenges for

regulatory measures.

S Can artificial recharge help in improving groundwater quality?

Yes, artificial recharge can dilute concentrations of existing contaminants in the

aquifer, leading to improved water quality.

4, Can treated water be used for artificial recharge?

Treated waste water can be used for artificial recharge provided, it meets the
quality standards. In general, treated waste water is not recommended for

recharge using methods other than surface spreading.







What should be considered
In the design and
maintenance of recharge
systems?




What points should be kept in mind during design and maintenance

of recharge system?

Following points are required to be considered for designing, construction and

maintenance of rainwater harvesting and artificial recharge structures:

4

Capacity Calculation: Design the recharge pit or well based on roof
catchment area, average rainfall. This ensures that the system can store the
volume of water generated during peak rainfall. For details the users can
refer to the manual on artificial recharge of ground water:
https://cgwb.gov.in/cgwbpnm/public/uploads/documents/1679997242339
591060file.pdf

Depth and Diameter: For recharge wells or shafts, the depth should be
sufficient to reach permeable layers, while the diameter should be based on

volume of water and site conditions.

Multiple Structures (if required): In areas with heavy rainfall or large
rooftops, consider constructing multiple recharge structures to distribute

the water load and maximize efficiency.

Gutters and Pipes: Use durable, corrosion-resistant materials (e.g., PVC
or galvanized iron) for gutters and downpipes to channel water from the

roof to the storage tank/harvesting pit.

Prevent Water Logging: Artificial Recharge Structures are not
recommended in areas where water levels are shallower than 3m (below
ground level) in post-monsoon period. Rainwater storage structures can be

constructed in these areas.



https://cgwb.gov.in/cgwbpnm/public/uploads/documents/1679997242339591060file.pdf
https://cgwb.gov.in/cgwbpnm/public/uploads/documents/1679997242339591060file.pdf

» Roof Material: Ensure the rooftop material is non-toxic and suitable for

water collection. Avoid roofs with hazardous materials like asbestos.

» Periodic Inspection: Regularly inspect the entire system, including the

rooftop, gutters, filters, and storage tank, for damage or clogging.

» First Flush Device: Install a first flush system to divert the initial rainwater

from rooftops, which may contain impurities.

» Mesh Filters: Install mesh filters on the gutter ends to prevent debris like

leaves, twigs, and dirt from entering the pipes.

» Desilting and Filtration: Install desilting and filter system to remove
suspended solids and debris from rain water before entering the recharge

structure. Use materials like sand, pebble, and gravel as filtration layers.

Ready-made filters available in the market can also be used.
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Filter Recharge Bore Well | Recharge Bore Well

» Avoiding Contamination: Ensure the recharge pit or well is located away

H
0]

from septic tanks, soak pits, and contaminated areas. Ensure that
contaminated water does not flow into the structure. Refer to the guidelines

for prevention of contamination given in the previous section.

» Cleaning: Clean storage tanks and pipes annually before the monsoon

season to ensure water quality is not compromised. Clean the roof (or the




lawn, paved area etc as the case may be) regularly to remove dust, leaves,
and other contaminants that can affect water quality. Clean and replace
filter materials periodically to prevent clogging and maintain percolation

efficiency.

Depth of recharge structure when overland flow is used as recharge
source: Since overland flow is likely to contain contaminants, it is
advisable that the depth of the recharge structure should not go below local
ground water level. For Example: if the ground water level is at 10 m below
ground, the depth of the recharge structure (shaft or borewell) should be 3

to 5 m above the ground water level.

Recharge Pond o Recharge Pond ] :
R ‘fj»_-‘ ‘ R Wﬂwﬁea‘/arge Borewell

Use of only surface flooding Technique in industrial areas, areas

covered with limestone, and agricultural areas:

Artificial Recharge through techniques other than surface spreading should
be avoided in regions with industrial, chemical, or hazardous waste as they
may contaminate the aquifers.

Artificial Recharge through other than surface spreading technique should
be avoided in regions covered with limestones. Because of the presence of
solution cavities, contaminated water may get directly (without moving
through the intervening soil layer) added to groundwater. This may result

1n contamination.




o Since water in agriculture fields may contain fertiliser and pesticide
residues, artificial recharge techniques like recharge pits, recharge shafts

or recharge borewells should not be used in agriculture fields.

Recharge Pond V Recharge Pond X
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. AT G (limestones) & 3reoifed & # WAd! %helld & 3Ha@Er 3
ceheilehl & ATEIH & ITETHRIT Rars! g7 e =g | gelereliel hafest
S 3URRATT & FROT, g Sl WY (AT I A & ATEIH F 3 §¢
fSTT) 8sTel H el Hehll §1 S IRUTHETRT Tl gl & Hehell &
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1. aed & v sia @ e Rasr Reea sTanh 82

o URIFY/BET gFhT WaEl T IUANST gAY, uricher &Yar 3nfe & fohar s
GehT gl

o I H TN aTell I €9 I dqtex grdfees RArea gl & 7 el FE0r
| 3nfERpRTe Rarst & fov we@ gordt ales 1 F9ar oo gy &
few v fqaror 29|

o AT FEEfeE], Tl e F sraw 9T & AU g 7 deheieh
SHET o Uoe Aeeed & Sdrr 3T §, Aed aE & fav o 3uged &

o B & H FEAA GAMOT a5l 91¢ H FA A H W Acg H Hevel g

o 3WiFd & 3Hemal, FEATa@d veRI W Y TR Rar 1 ddr g-

"aterbodies

gl T AT
(pervious) EHTA T 39T
R ST AHAT R

qreh 3 2MFe & R heeT &
ary s Sao




I T 3R I TaX A FRIaT T U 91T AT -
wlcEe ¥ U HH Teal
AT TAT S SEICIC B RET U8 Fedal & dled HeX garT swRfifead

Al A IR o FRae & @E-wAue & o dvad gfed sergue
IR & fAefaf@ad sy § :

HerEre EY 8T H TSET TSTATT 19 & el ARl & 1Y fars7eT 20 Ja7
fretele &7 Al FTsRIT Fefad &7 gl

58 &9 H THgw TR 3R Revall s & f@#ior 3k wdemor & fae o
Ul HETIA g IR TSl HT I fohar ar=m o7

T FAER 931 3R Aol Feamr w6t garT god R mar § 6 e
STl ST h FHEIT el & 3N $fTel T IOTadl # FUR & HROT 3o9eh o]
Ra¥ reAEa arex fheex s ey o1 & &1 X W] &

HTE-IH & WSHAT FHUl & ¥aTel Aol & (AN H T 13t a1 Sigdret
gehl Y HS IURAf & a1 1S B
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1. Gdl / Y &= 7 e H Rt/ o W&o # F faw
W 39gFd Ad F41 82

. au TR IV &F Aglel Rarel & Fa@ gamrar dial 7 & T gl

. Ife Ig Bl & U gIAPRS I81 &, I deadl I FdAs & doi & dgl
& AT H ST HE fohaT ST Hehall ST IV &3 @ Rearer e o7 @ STl
T AET F g H Fhll B |

o Ui%h P &EN & ST H 3RP IR HlcARER HIAY g Hehol 8, THAT HY
gEr 7 Rarer Re, Raer ae ar Raer dkadd ol sniefsRme Rarsr
deheilehl T 39T sTgT fhdT SITAT ATRU|
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drelrel (AT oo & 1Y) S
fhaT ST ThaT §1 A dreTT O [
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1. 9gTEY &9 # R Raer F v fFa 39t Fr 3r9a=r

qIgT?

i Tamer aTer geTst &E A T I A 9w 39gFd 3 fwfafed @

4T ¢ AT aTel SelThl U il Ueh
TEATE | 5 golled H AT a@aae
"ETH" T ST g1 g FSose gHTdT
T Tl T I Pl FATI ST,
STol ITTYRUT (retention) T SGIdT g,
TATEr 1 AFH FT TAIGTOT AT & 3R

sheld Sl UshdT &l

TE eI I arey grdfeear 3R vcget
39T & Tl $TSROT UgIer 87 H gad
3UGerd ¢ | ST 7ol Y SARC T Seil &
Th TohaT ST Hehell & 3R B 3TN
o ToIT $78RUT &ohl H STAT TohaT ST
ThdT g

FEL ST YN GaTs § Sl hAN: heX
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A FRAT AT oAU T &
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1. 71 ot RaEmst & fAw Alser 3t 3w & a8 are
¢ SRAA/SIAT FHT 3YANT HAT ST THhelT 87

Is TXaat # Ffaked o & oo, wicfrRee Rasr & v Alger s &
AT ST 3@ 3 39N # A T S 3@ &leil JehY o Gl T FATE! o1 § 3ulaT
foram ST gahar gl

INfEMpRITS Rarst Hisfer R $3it @1 3UTNT ad AT dhaol fihee fhw
AT Sl & g STel HT IYANT FhAT ST =TI 3Naels Foll & 3o H3T H 6T
STl ST AIRT S gadAeT & 39T H g

SR U3 FH3T H 3T i BRI Rarer & fow fhar s devar g1 aun,
RErsl & foU T 39T # Fgl AT S @ FHUl &l 3YART Hwd AT efafad
S1dl €T @1 ST A1y |

o FU ST Ygel IUANT H WU o T &, ofehed Il T A Arae & FROT a9
g e g, 3 EfhfRge Rars & fov we@ 3uged &1

. gdsnagm%,ammmmﬁﬂ%@%,a‘aﬁ -
HMETPRTT RS & 1 T Tl §

o T 3Tl IUTATT F FROT 3UANT H AgH T AT 7

T HT 5H 36T & AT 3TANT A fowar ST
?-IT%UI WW%@FW#

. T FI S GAAE T & Frwdor e §, 0 © AT T
IMETHRTT Rrel & v 3ugerd =gl & FTI

o 3T oT & T W F7aés fhoeX ol &y AR Rarst i1 &a7dr # guR aX
ST %U 1 RErel AFe #F qRafdd fHam ST HevaTl

e Ramer & O 3uier & AGT T ST @ IRAA T 39T R AT AT Iid &1
gt ATh gleT ART 3R IRad &7 3R 3¥ae ol & Ugol 397 fheed oamam
ST TR

2. mﬁmﬁmmaﬁ$mama€fﬁﬁraﬁm?
. fiheey T & A & 6T TUET T F 3TcsY
¥ 3R I & gohs AT 3TN fRAT S FehaTl B [
. g arelr ARt & AT & g9, 39aey AT [
T Rarer a18el & Hiay 39997 fham ST FehaT B







1. 71 eI Rarst & soa gRa & war 872
ot g, afy SR FauE ¢ e e &, o IR REe Rt & serer gl

& FehdT 2

2. RErst & R S5 A g g & 9 F fav e
3T W AR FIAr Aifge?

IMTERBRITS Rarst & T Sid ST & §9 H TS IJOTaT drel STel HT 3TIAET
T

o GHFAT & T H TEIECH FHeT T dled grdieedr & v 3uged =l g
et & I Tgel SIRY & Tl o [T BEE oI HT 3uGT H|
ey &1 39AET H| hec H FAI-HAT W ATH FH|
nfeipims Rarer Reea & a9 @ S«ar @@l

I 3Nl Fall 7 g Jardt & glel i FHEA §, AT Ig ollg &
ST g fF 3faRels war &1 39T e Rarer ad aa79, Rarer axaer &
RS TAAT T TR W §gd HA gl AMRT| JeeXor & faw: I sgster
TR A & 10 #AleX & §, o IeIsiRoT ST (e IT dRdel) Sl IS
Tl TAX F 3-5 HIEX FW it A1fe T

e, T I @At 3afIse arer 8131 H Hdg & TaR & JHolrd]
3 Teheilehl o HIETH H HiFHA YeAsROT § 4T ST AMBT Fhifh T TFrghT
&l gi¥d & Hhd ol

AT TRl ¥ 3mesifed &t # Fder thelld & 3Heldr 31T dehellehl & HATEIH
O HTEAA qAIROT & AT ST AR GeraTler Hhafest @ 3ureAfd & HROT,
gi¥d ool WY (o &1 R aX | A i W & ALA 4§ 30T a6
foeTr) ofter TR Hhcl &1 58S IRUTHAEIET ool iV & FeheTl B
i H &A1 & o 7 3RWE AN HIARMS @AY gl Hhd 8, SAIAT FY
et & Rarer e, Rasr awe a1 Raer kg okl nfefsflRme Rars
dahailehl T 39T 6l [haT ST AT8T|




3. F41 oot RErst & faw wWs/taey F R aelt #1
39T fFaT ST AFHar g2

it w181, i SHd eftel ¥ glem, Fareey 3R gAferor & fow Sf@s der g,
3AfART (inherent) YsROT &THAT & g Swah 3R A (regulatory) 3ural &
foT et 3cde=t gia|

4. F1 INEHRATT Rarst § s A quraer # FUR F

A FgrIdT yred & dhdl 87
ST gt, 3MfefhiAger Remsl v # HlSEr gi¥d deal i digar & &H T Fehcl
g, a8 S &1 auradr # GUR @ G B

5. Fa1 AfeHBRATeT Rt & v des arex (Treated

Water) &T 3U3NT T Hehel §7

dres 3ufise Ja &1 3uter e Rarsr & fav fFar S dwar § gerd &
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1. Rt Reew & B 3k @aE & @ aar &
gl I@AT d1fge?

I dieY grdieedr 3R nfefriRaer Rarsr axgamst & Beea, [T 3R ww@E
& foUr fAmfaf@d fdg3t w faar far smar a@ifge:

) &THAT FVTT (Capacity Calculation): ©d & STagUT &1, 3iEd aur 3k Fed
T 37T & (SHITEAT ¥€) & MR W Rarsl e a1 $3i1 &1 3airsa Hi| Ig
AR X & T e dig / dish a1 & aR1eT 3ceet STl i ATET T 3ureT
AR T Hehell g1 TR & fAT 3UGNThell Tl & A JAIROT T A3l
H 5T FHA o-

https://cqwb.gov.in/cqwbpnm/public/uploads/documents/167999724233959106
Ofile.pdf

) A6V T =ATE (Depth &Diameter): Rarel H3it a1 ke & T, gRaET ol
(PermeableLayers) d 9gd= & faw IES YATCT Bleil ARY, STafeh I &l el
s AT 3R WIS Al & AR Blell Mg T

) THIASH TIGST (Multiple Structures)(IfE 3maeg® g): T auT JT 981 Sl
arel §31 #H, STl & SR & faaRd el 3R gaTar &I A™ehdd o & fow +3
YASRUT T3 & fAATor W AR R Sier w@ifgel

) e 3T 9T T F HSRUT Sah/grdeesT e de o Elfrquuﬁ % faT e 3R
g3aurey & fov fers, @atRor afaell (corrosion-resistant) AT (St&, ddrdT
IT STEAT SAGT) T 3TART HI|

» STl STATG (Water Logging) &Y e 3nfeihRiaer Rarer g3=amsit & e
3oT &1 & AEH T S § 5161 AT & alg T &t & o T 3 #HeX (ST
TR O &) & FF giar &1 T &3 H auT ST HSROT TET31 1 fATor fmar s
TehdT B



https://cgwb.gov.in/cgwbpnm/public/uploads/documents/1679997242339591060file.pdf
https://cgwb.gov.in/cgwbpnm/public/uploads/documents/1679997242339591060file.pdf

b & @A (Roof Material): iAfRad &Y fh o @raal 3R fader 3R Stel @arg
& [T 3ugerd g1 | TEIEed SIE Weelieh ATHET aTell Sl T 19T =gl foham ST

TR

) AT AT T Ao AT AT FAET & [T ©d, IeY, et 3R HESROT
&F afed R ReA & FafAa §9 8 e w31

 HEE FAU BAEE: odl @ IREH § 7O ggel avf & Siel H g & v v
Folel [T F71 39T HY

» AY fheet: i, cgfaat 3R Frag / Rl S Ace & IS H 9aq A I
UFat F fAT e & R W ATeER / AY fheex TUid Y|

» BRafEET it fheetes | 3R 3 wwr 3R Aol T g & AT ol goAeRor
AT H Y e & Ugel T f3fAfecer fwea 3R fheer vuifia &1 fheex
Fr WAl & T FH Id, Fhs iR T ST FHIAT 1 39IRT FY| TR F 39cle
BAs heet o1 off sTadATe fRar ST Iehar gl

» i gert & geam : gRARHa w6 Rarer P o g3 aftes &, @ e
3R gf¥d &t & o Ryd 81 gaRad X & gi¥d s Ramsr Rees & &t o |
giNa verdf & geen & fov Pod daee & v av feenfader 9|




) HEE: AYA & AGA ¥ Ugd A d¥ HSRUT i 3R drsul &l A &Y
difeh Ig giARTd fhar o @ o Stel &1 Ioraar & GHASIAr & fhar Smw| e,
aferdt AR 3T gfid wardf & gee & U od (I A, gEE &7 3Mfe) &
fFafAd ®7 @ A% ST ST STel T IUTEEr H GHTIAT X Hehol &l Fellla191 B Uehol
AR WFIeRE AT A0 @A & v FAT-GAT W ek aHA H a% Y
3R sl

p 3HiaTels Tl HT 3YART T Nt wd TAT Narsr TG f 1808 =T o
T @ FA gl @ifevl: giF Havcls Bl A givd gardf & g T F@eEeT §,
gaflv Ig Aeg & ST § b 3Naxels Tl 1 39301 & Rael axa a#79, Rasr
TIIAT T TS AT Sl TR @ §gd HA gl AMRT| 3eeor & fow aAfy
Hotel TR A ¥ 10 #Hiex AT §, o YoToiR0T WA (MFS AT SRAA) I IS
oTel T & 3-5 #Hlex I gl =fgwl

» 3teAfF &, To TRl @ sresriea &, R FR aEt F wadt bena
(Surface Flooding) & #ATEIH § FRAA TeToiRor ¥

o 3NcAF, TERAAS AT GReATH ARIST arel &1 # TcAg & TAR &
AT 3 Teheilehl & HTETH @ HiFHA GAFOT & =T ST AT Fifeh
I THIHY F G I TR B




o T YRR H HTeoIfed &1 H Fe! Hhelld & 37Tal 3 deheilehl & ATETH
A FEA GAROT § 4T ST AR Gelerher Hafest 1 3ufeafa & FRroy,
Gi¥d STl €Y (WheeT T & X @ A & R & AH § 3MT §¢
foaT) o7t # Al Hehell §1 3HS TRUTHTTRY 7ol I &1 Hebell &

o Yih HY & & STel H 3RF 3R Hearrs 3EAV & Fhd ¢, ST PN
et & Rars Re, Rarsande a1 Rareerad st e iRaer Rarsr aeeient
T 3UAET Agl AT AT ATRT|
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THAR

— TG SEAS HArT A STof 915 (Hielsseyd) qanT YT faffiee Raet & suesy Swad &
YR R AR fhar amn § | gfh I U EXelihd GEATdST ©, SAIAU §o7 a&aidell & Hegsl
T RMAST et AT o1 Tl ¢ | el el Rt & Arerer I TSR AR §T IeAhT AR
gFd fhar ST § |

- 39 &S A YPFd TS WG Adslaeh S8 & fav 70 § 3R 58 e&ardst S 3ueh
AT H 3% INPTE Hf TR fHar Jrar gl

- 38 cFdael serd sl wSlt, dfEE, STor FaTee, AT e 3R e wXeToT fawmer (DoWR,
RD & GR); #fterelt rderm a#ft, e fRderss, T8 S fAeer; st gaver amea, 3w @f¥g,
DoWR, RD & GR; sT. gdld FAR 3Favse, Iee], hard oiel a15; 3R st Reams see,
fager, DoWR, RD & GR & #ARledld & R & 715 g

~ 39 TEAEST & Hebold $T AT AET T @ 31 & FAR I, st W@ FAR 7007, 3f v, @
TAR, A fFar swara, A Rt & & 3 A Jge R & s 2

— Al IvtE YFAT A QP eTAES F REY egare fRa & IR s Faiee wERAr A Fa¥ 95 AR
GEATAST & FHIA o33¢ Hr fBarsa fhar gl










