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District
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
BARNALA
BARNALA
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
FARIDKOT
FARIDKOT
FARIDKOT
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fazlika

Fazlika

Fazlika

Fazlika

Fazlika
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur

Block

Amritsar 1
Amritsar 2
Verka

Amritsar 4
Ajanala 2
Chogawan 2
jandiala Guru
Majitha 1
Majitha 2

Rayya 2
BARNALA
SEHNA
Talwandi sabo
Mour

Rampura Phul
SANGAT
Goniana Mandi
Faridkot 1
Kotkapura

Jaito

Jakhwali

Mandi Gobindgarh
Amloh
Fatehgarh Sahib
Khamano
abohar-1
abohar-2
khuiansarwar
fazilka-2
jalalabad-2
Ferozepur-1
Ferozepur-2
Ferozepur-3
Mamdot

Ghall Khurd
Guruharshai-1
Makhu
BATALA-1

DERA BABA NANAK -1
DERA BABA NANAK-2
DHARIWAL-1
DHIANPUR
DINANAGAR -1
FATEHGARH CHURIAN
GURDASPUR-1
GURDASPUR-2
KAHNUWAN-1



Gurdaspur
Gurdaspur
Gurdaspur
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
HOSHIARPUR
JALANDHAR
JALANDHAR
JALANDHAR
JALANDHAR
JALANDHAR
JALANDHAR
JALANDHAR
JALANDHAR
JALANDHAR
JALANDHAR
JALANDHAR
KAPURTHALA
KAPURTHALA
KAPURTHALA
KAPURTHALA
KAPURTHALA
KAPURTHALA
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Malerkotla

KALANAUR
QADIAN -1

SHRI HARGOBINDPUR
Bhungal
Bulowal

Dasuya 2
Garhshankar 2
Hajipur

Hsp 1A

Hsp 2A

Hsp 2B

Kamahi Devi

Kot Fatuhi
Mahilpur 1
Mukerian 2
Talwara

Tandal

BPEO EASTO1
BPEO EAST 04
BPEO West 02
BPEO ADAMPUR
BPEO BHOGPUR
BPEO KARTARPUR
BPEO GORAYA 01
BPEO PHILLAUR
BPEO NAKODAR 01
BPEO SHAHKOT 01
BPEO LOHIA
KAPURTHALA-1
SULTANPUR Lodhi-1
MASITAN
PHAGWARA-1
BHOLATH
NADALA

Mangat one
Mangat Three
Ludhianaone
Ludhianatwo
Dehlon-2

sedwa bet one
Machhiwara 2
Samrala

Khana-2
Pakhowal
Machiwara 1
Jagroan

Raikot
Malerkotla -2



Malerkotla
MANSA
MANSA
MANSA
MOGA
MOGA
MOGA
MOGA

SRI MUKTSAR SAHIB
SRI MUKTSAR SAHIB
SRI MUKTSAR SAHIB
SRI MUKTSAR SAHIB
PATHANKOT
PATHANKOT
PATHANKOT
PATHANKOT
PATIALA
PATIALA
PATIALA
PATIALA
PATIALA
PATIALA
PATIALA
PATIALA
PATIALA
PATIALA
PATIALA
ROPAR
ROPAR
ROPAR
ROPAR
ROPAR
ROPAR
ROPAR

SBS NAGAR
SBS NAGAR
SBS NAGAR
SBS NAGAR
SANGRUR
SANGRUR
SANGRUR
SANGRUR
SANGRUR
SANGRUR
SAS NAGAR
SAS NAGAR
SAS NAGAR
SAS NAGAR

AHMEDGARH
JHUNIR -2 AT SARDULGARH
BUDHLADA-1
BUDHALDA-2 AT BARETA
BAGHAPURANA
DHARAMKOT-1
MOGA-1

NIHAL SINGH WALA
... MUKTSAR-1
MALOUT

.. GIDDERBAHA-1

.. LAMBI

BAMIAL

DHAR 1

Narot Jaimal Singh
PATHANKOT 1
Bhadsonl
Bhunerheri 1
Ghanour

Patiala-1

Patiala-3

Rajpura-1
Samana-1
babarpur

dahria

babarpur

devigarh

...shri anandpur sahib.......
keeratpur sahib
ropar 2

meeanpur
MORINDA
meeanpur

Block shri chamkaur sahib.......

AUR
BALACHAUR-1
MUKANDPUR
NAWANSHAHAR
SHERPUR
DHURI
SANGRUR-1
SUNAM-1
CHEEMA
LEHRAGAGA
Banur
Derabassi-1
Kharar-1
Kharar-2



SAS NAGAR Majri

Tarn Tarn Tarn Tarn proper
Tarn Tarn Naushera Pannuan
Tarn Tarn Khadur Sahib
Tarn Tarn Chohla Sahib

Tarn Tarn valtoha

Tarn Tarn Bhikhiwind
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TS ifre SRR NATIONAL COUNCIL OF EDUCATIONAL
M ufsrero qﬁq-a{ RESEARCH AND TRAINING

oAt g st
NCE&ERT

F. No. Prog No-3/PAB-RAS/2024-25/DESM €50
Department of Education in Science and Mathematics, NCERT

Date: 15.01.2025

Subject: Rashtriya Avishkar Saptah (RAS) 2024-25 - Reg.
Madam/Sir,

As you are aware, National Education Policy (NEP) 2020 emphasizes ‘Experiential
learning' that is 'learning by doing' to build conceptual understanding and skills through guided

multidisciplinary learning experience. To promote experiential learning in schools, NCERT
organizes the Rashtriya Avishkar Saptah (RAS) to encourage environmental awareness.

To achieve the aforesaid target, under Phase 1 activities (Tree Plantation Drive) of
RAS 2024-25, this office issued a letter dated 21.08.2024 (under the campaign "Ek Ped Maa
Ke Naam") directing all States/UTs to organize tree plantation drives and consequently,
plantation drives were conducted.

In Phase 2 of RAS 2024-25, which focuses on water conservation, activities may be
conducted either in 3rd or 4th Week January 2025 (or February 2025 in schools with winter
vacations), as per the NCERT guidelines. This phase aims to educate students and teachers
about the importance of water conservation, inspire innovative solutions, and foster
responsibility toward sustainable water management.

Therefore, it is requested to issue following directions to schools under the region:

1. To organize activities/ experiments as outlined in the Phase 2 guidelines by involving
students of Classes VI to XIl, working individually or in groups of 7-8 under the
supervision of teachers. -

2. The teacher-in-charge of each school will upload information about the activities/
experiments conducted by students into the shared Google Form (link provided in the
attached guidelines) and submit to NCERT.

3. Schools may be instructed to inform all students during morning assembly regarding
RAS 2024-25 and students to be encouraged to take novel initiatives on the project as
per Guidelines.

4. While celebrating RAS, topics related to Water Conservation in all classes in different
text books may also be discussed and highlighted.

5. Best practices taken by schools to be documented and showcased during visits by
guests as well as during inspections to schools.

6. As far as the fund released by NCERT is concerned, it is again requested that it must
be disbursed to schools in your state as per the prescribed guidelines (i.e., three
schools per block). Upon completion of activities in the schools, expenditure details
should be consolidated by SCERT. SCERT will send final Utilization Certificate of the
fund released by NCERT.

This is for your information and further necessary action at your end please.

pEs
@A os
(Sunita Farkya)
Professor & Head, DESM

sft srfave =rl, 9F fReeh-110016 SRI AUROBINDO MARG, NEW DELHI-110016
<O : 011-26562188 PHONE : 011-26562188

A99ST © https:/ncert.nic.in Website : https://ncert.nic.in
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PHASE-2: (PART-B)
WATER CONSERVATION
Activity Guideline




In Phase-2 of Rashtriya Avishkar Saptah (RAS) 2024-25, the focus is on water
conservation to tackle India’s growing water shortage. Groundwater is running out
because of too much use and not enough rain in many areas. This puts agriculture,
plants, animals, and water supply at risk. Climate change makes it worse by
causing unpredictable rains, severe droughts, and floods, leaving millions of people
without reliable water.

The RAS activities on the theme “Tree Plantation and Water Conservation” aligns
with several Sustainable Development Goals (SDGs) from Agenda 2030, emphasizing
the need for collaborative action to achieve sustainable outcomes. It supports Goal
4: Quality Education by incorporating water conservation into school curricula,
enabling students to understand environmental sustainability and fostering a sense
of responsibility for their communities and ecosystems. This education is vital for
creating informed, environmentally conscious citizens who can make decisions with
long-term impacts in mind. The activity also addresses Goal 6: Clean Water and
Sanitation by teaching students sustainable water management practices such as
rainwater harvesting, wastewater recycling, and pollution prevention, empowering
communities to secure clean and safe water resources. Additionally, it contributes
to Goal 9: Industry, Innovation, and Infrastructure by engaging young minds in
innovative projects, such as designing low-cost groundwater recharge pits and
trenches, to inspire practical, sustainable solutions. Finally, it aligns with Goal 12:
Responsible Consumption and Production by helping students understand the water-
intensive nature of production processes and promoting responsible water usage.
Through hands-on activities and education, this initiative nurtures future advocates
for sustainable practices, highlighting the critical role of informed, collective action
in achieving the goals of Agenda 2030.

Phase 2 of RAS, therefore, places a strong emphasis on practical, experiential learning
and encourages students to participate in community-based projects. These might
include the adoption of traditional water conservation methods like stepwells and
tanks, learning from historical practices that have sustained Indian communities for
centuries. This knowledge transfer not only provides valuable skills but also instills
pride in India’s rich cultural heritage of sustainable water management.

Phase - 2 is divided into two parts-theoretical part and the activity part. The activity
part is structured around 4 distinct yet interconnected components, all of which aim
to raise awareness, impart practical knowledge, and encourage active participation
in water conservation. The activities not only empower students with knowledge but
also involve them in hands-on experiences that reinforce the need for sustainable
practices in their daily lives Each of the four components emphasizes different aspects
of water conservation, combining experiential learning with community involvement
to create a lasting impact.
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a. Construction of Recharge Pits for Groundwater
Recharge

The first part of this guideline focuses on a hands-on activity for building a recharge
pit for groundwater recharge in the school premises or within the local community.
Recharge pits are simple yet effective structures that allow rainwater to percolate
into the ground, replenishing groundwater levels. Students, under the guidance of
teachers and local experts, will actively participate in the planning and construction
of these pits.

Construction of recharge pit for groundwater recharge

|
| — J

| I
Recharge i Recharge of
(i) pit bqsgd (ii) Nag;z;:;;ra (iii) Recharge (iv) groundwater
rqinwcger rainwater trench through dry
harvesting harvesting open well

(i) Recharge Pit for Ground Water Recharge

Recharge pits, also known as recharge wells or infiltration pits, are structures
designed to enhance groundwater recharge by capturing and directing surface
water into the ground. They play a crucial role in sustainable water management,
particularly in areas facing issues with groundwater depletion.
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The construction of recharge pits not only offers a practical solution to address
groundwater depletion but also serves as an experiential learning project for
students. It enables them to apply concepts of hydrology and environmental science
in a real-world setting. Moreover, by engaging students in the process of constructing
recharge pits, the program instills a sense of ownership and responsibility for
maintaining sustainable water management practices. This activity highlights the
role that small, community-driven initiatives can play an important role in solving
larger environmental issues such as water scarcity.

Students actively engage with the principles of environmental stewardship,
learning first-hand about the science of groundwater recharge and the importance
of water conservation. Additionally, schools that adopt these practices can reduce
their dependence on municipal water supplies and lower water-related expenses.
By incorporating rainwater harvesting into the school environment, educational
institutions will not only demonstrate their commitment to sustainability but also
inspire students and communities to embrace water conservation, fostering a
generation of environmentally conscious individuals.

Precipitation

|

Fain Water,

Fig 16: How recharge pits enhance groundwater recharge by capturing and directing surface
water into the ground.

How Recharge Pits Work:

Water Collection: Rainwater or surface runoff is collected from rooftops, paved
surfaces, or other catchment areas.

Channeling: The collected water is channeled into a recharge pit, typically through
pipes or gutters.

Infiltration: The recharge pit consists of a dug-out pit filled with permeable materials
like gravel or crushed stone. The water percolates through these materials and filters
into the underlying soil, recharging the groundwater table.
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How to construct a recharge pit?

Constructing recharge pits is a method for enhancing groundwater recharge by
capturing and allowing rainwater to percolate into the ground. Recharge pits are
especially useful in areas with high rainfall and where groundwater depletion is an
issue. Below is a step-by-step guide for constructing a recharge pit:

Materials Needed

Bricks or stones

Gravel

Sand

Cement

PVC pipes or perforated pipes

Filter materials: coarse sand, gravel, and pebbles

Geotextile fabric or mesh (optional but useful for filtering fine particles)

Step-by-Step Construction of Recharge Pits
1. Site Selection

Pit Dimensions

Excavation

Lining the Pit (Optional)

Filtration Layers

Perforated Pipe (Optional)

Covering the Pit

® N o kL

Overflow Provision

1. Site Selection

Choosing the right location is critical for the success of a recharge pit. Here’s what
to consider:

Natural water flow: The site should be in an area where water accumulates naturally,
such as a low-lying area, or near a rooftop, paved area, or rainwater runoff channel.
Direct rainwater or surface runoff to the pit.

Soil conditions: Ideally, the soil should be permeable (e.g., sandy or loamy) to allow
water to percolate quickly into the groundwater. If the top layer is clayey, it may be
necessary to dig deeper until a permeable layer is reached.

Groundwater depth: Areas with moderate to deep groundwater tables (more than
3-4 meters) are suitable for recharge pits. Shallow water tables may cause issues like
waterlogging.
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Distance from contamination sources: Ensure the pit is located far from
sewage systems, waste disposal sites, or other potential sources of groundwater
contamination. A safe distance is at least 15-20 meters away from sewage pits or
septic tanks.

2. Pit Dimensions

The dimensions of the pit are determined based on several factors, such as available
space, expected volume of rainwater, and soil absorption capacity.

Width: The width of the pit can range from 1 to 3 meters. In areas with more available
space, a wider pit can handle more water.

Depth: Depth typically ranges from 2 to 3 meters, depending on the site’s soil profile
and the required recharge volume. For effective recharge, the pit should reach a
permeable soil layer (such as sandy or gravelly soil) that allows water to pass through
easily.

In urban areas, where space is limited, deeper pits (up to 4-5 meters) are sometimes
used to increase recharge capacity without occupying much surface area.

3. Excavation
Excavation is the next step. Here are a few considerations:

Shape: The pit can be circular, rectangular, or square. Circular pits are commonly
used as they provide structural stability, but rectangular or square pits may be more
practical for larger recharge volumes.

Safety precautions: If the soil is loose, slope the sides of the pit (using an angle of
repose) or use temporary supports to prevent collapse during excavation.

Permeable layer: The pit should extend to a permeable layer, like sand or gravel,
to allow effective recharge. In some cases, a borehole can be drilled at the bottom of
the pit to penetrate impermeable layers like clay and access permeable layers deeper
underground.

4. Pit Lining (Optional)
If the walls of the pit are unstable or prone to collapse, lining the pit with bricks or

stones can help.

® Dry masonry: A common method is dry masonry, where bricks or stones are
stacked with gaps in between for water to percolate. This method reinforces the
walls while allowing water infiltration.

® Cement and mortar lining: For greater stability, the pit walls can be lined with
bricks or stones cemented with mortar. Leave small weep holes to allow water
to pass through the lining.

However, if the soil is stable, lining may not be necessary, as it can reduce the
natural infiltration capacity of the pit.
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5. Filtration Layers

A crucial aspect of the recharge pit is its filtration system. This ensures that only clean,
filtered water enters the groundwater table, preventing clogging and contamination.
Base layer (large pebbles): Start by laying a layer of large pebbles or broken stones
(20-40 mm in size) at the bottom of the pit. This layer, about 30-40 cm thick, helps
disperse water and prevents soil particles from rising into the filtration layers.
Gravel layer: On top of the base layer, add a 15-20 cm thick layer of gravel (5-10 mm
size). Gravel acts as a secondary filter, trapping finer particles and allowing water to
percolate further down.

Coarse sand layer: The final layer is a 20-30 cm thick layer of coarse sand (2-3 mm
size), which filters out fine sediment and silt. The sand layer should be the finest
among the filtration media and prevent clogging of the underlying layers.

Optional: A layer of natural geotextile fabric like Jute can be placed between the soil
and sand layer to prevent silt from moving into the filtration layers over time, thus
improving the longevity of the pit.

6. Inlet System and Perforated Pipe

A proper inlet system ensures that rainwater or runoff is directed into the
recharge pit efficiently.

Perforated pipe: A vertical PVC or metal pipe, perforated with small holes,
can be installed inside the pit to guide water directly to the bottom layers.
The pipe should have perforations throughout its length to allow uniform
infiltration.

Rainwater harvesting connection: If the recharge pit is part of a rainwater
harvesting system, you can connect the downpipes from rooftops or paved
surfaces directly to the perforated pipe. This allows water to flow directly into
the pit, reducing loss through evaporation or runoff.

7. Covering the Pit

It is essential to prevent debris and contaminants from entering the pit, while still
allowing water to percolate.

Perforated cover: A reinforced concrete or metal cover with perforations is commonly
used to prevent leaves, debris, and large particles from falling into the pit while still
allowing water to enter.

Mesh or geotextile fabric: A layer of mesh or natural geotextile fabric like Jute can
also be placed over the top of the pit to filter out finer debris.

Grass or plants: If aesthetics are important, the pit can be covered with soil and
grass or small plants. The grass will help slow down surface runoff and allow water
to percolate through the soil into the recharge pit.
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8. Overflow and Drainage Provisions

Overflow pipe: In case of heavy rainfall, the recharge pit may fill up quickly. Install an
overflow pipe to safely divert excess water to another recharge structure, a rainwater
drain, or a nearby drainage system.

Additional recharge points: If space allows, construct multiple smaller recharge
pits to spread the water evenly and avoid overloading a single pit.

9. Maintenance
Recharge pits require periodic maintenance to function effectively:

Clean the filtration layers: Over time, the gravel and sand layers may accumulate
silt and debris, reducing infiltration capacity. Clean these layers annually, especially
after the monsoon season.

Inspect the inlet and outlet systems: Regularly check the perforated pipe and
inlets for blockages. Clean any accumulated debris to ensure smooth water flow.

Replace filter media: If the filtration media becomes clogged or compacted, replace
the sand and gravel layers every 2-3 years.

Check for structural damage: Inspect the pit for any signs of wall collapse, damage
to the lining, or erosion around the pit.

10. Cost Considerations

The cost of constructing a recharge pit depends on factors like size, materials used,
and local labor rates. Larger pits with reinforced linings and more advanced filtration
systems will cost more. However, the long-term benefits in terms of groundwater
recharge and sustainability often outweigh the initial investment.

Benefits of Recharge Pits

Groundwater recharge: By allowing rainwater to percolate into the ground, recharge
pits help replenish groundwater reserves, reducing the dependence on external water
sources.

Flood prevention: Recharge pits help reduce surface runoff, which can mitigate the
risk of urban flooding during heavy rains.

Improved water quality: The filtration system in recharge pits helps remove debris,
sediment, and pollutants from surface water before it infiltrates into the groundwater.

Recharge pits are a sustainable and low-cost solution to addressing water scarcity
and managing urban runoff, making them an essential part of rainwater harvesting
systems and groundwater management.
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Fig 18: Detailed plan for construction of a recharge pit




Points to remember while constructing a recharge pit
Suitable for alluvial areas with permeable rocks near the surface or at shallow depths.

Suitable for roofs of approximately 100 square meters, designed to recharge shallow
aquifers.

Recharge pits can be customized based on the amount of rainwater collected from
larger roofs.

The size and shape of the pit can vary, typically 1-2 meters wide and 1.5-2 meters
deep, or adjusted according to the availability of permeable strata.

Suggested volume of recharge pits:

Multi Storied

S.Ne Description Individual House Building
1 Roof top area 100 Sq.m. 500 Sg.m.
2 Volume of pit/Trench 6 Cu.m. 30 Cu.m.

Total quantity available
3 55 Cu. m. 500 Sq.m.

for recharge per annum

Water available for 5 member

4 family @ 110 litre head

100 days for 1 families |50 days for 10 families

An example of functional groundwater recharge pit can be seen in Lodhi Garden,
New Delhi.

Fig.19: Rain water Harvesting Lateral Shaft at Lodhi Garden, New Delhi
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Fig.20: The design allows rainwater to seep through the ground and enter the lateral shaft
through infiltration. This helps in replenishing groundwater levels by encouraging water
percolation rather than surface runoff.

(ii) Native Flora-Based Rainwater Harvesting

Constructinga native flora-based rainwater harvesting system involves understanding
natural contours, soil properties, and local plant species of your land/school campus
or surroundings. The step-by-step guide to help set up an effective system is as
follows:

1. Site Assessment and Planning

Identify Natural Water Flow: Observe how water flows on school campus or
surrounding during rain. Look for areas where water naturally pools or flows, as
these sites will be optimal for rainwater harvesting attributes.

Soil Testing: Determine the soil’s drainage capacity. Clay-heavy soils will need more
modification, while sandy soils are naturally more permeable.

Contour Mapping: Map the contours to identify natural low spots, which can act as

collection zones for water.

2. Design Swales or Contour Trenches

Dig Shallow Trenches Along Contours: Using contour lines, dig shallow trenches
(swales) that will capture rainwater and allow it to seep into the ground slowly.
Trenches should be about 6-12 inches deep and vary in width depending on your
site.

Add Mulch and Plant Native Species: Line swales with organic mulch (such as wood
chips) to retain moisture and prevent soil erosion. Plant native grasses, shrubs, and
small trees along the trench, stabilize the soil and improve infiltration.
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3. Create a Rain Garden

Excavate a Shallow Basin: Dig a shallow depression in an area that naturally
collects water. The basin should be about 6-12 inches deep and large enough to
hold excess runoff.

Improve Soil Drainage (if needed): Amend the soil with compost or sand to increase
drainage if your soil is heavy clay.

Plant Native Species: Use plants that are native to the region, drought-tolerant but
can also handle periodic inundation, such as Switchgrass, Blue Flag Iris, Cattails,
or Goldenrod.

4. Install Infiltration Basins or Pits

Dig Infiltration Pits in High Runoff Areas: These are small pits (typically 2-3 feet
deep) filled with gravel or stones to slow down water flow and allow it to percolate.
Place them in areas where water tends to pool.

Plant Native Grasses Around Basins: Grasses with deep roots, like Vetiver or
Switchgrass, stabilize the soil, absorb water and increase the residence time of
water efficiently.

5. Plant Native Trees and Shrubs

Select Deep-Rooted Trees: Trees with extensive root systems, such as Neem,
Banyan, and Acacia, increase water infiltration and help recharge groundwater.
Place these trees on higher ground to help direct water downward.

Create Canopy Layers: Plant the shrubs and grasses in layers beneath the trees
to mimic natural ecosystems. This layering helps reducing water evaporation and
improves water absorption.

6. Construct Buffer Zones around Water Bodies

Establish a Natural Buffer: If there is a pond, lake, or stream, plant native shrubs
and grasses along the edges to capture runoff.

Use Erosion-Resistant Species: Plants like Cattails, Wild Ginger, or native bamboo
varieties are effective at filtering runoff and preventing soil erosion.

7. Install Ground Cover and Mulching

Use Native Leaf Litter and Mulch: Mulching around plants reduces water
evaporation, keeps soil temperatures stable, and prevents erosion. Native mulch
decomposes naturally, enriching the soil.

Incorporate Low-Growing Native Ground Covers: Native ground covers like
Creeping Thyme or Purslane protect soil, reduce evaporation, and require minimal
maintenance.

8. Maintain the System Regularly

Seasonal Plant Maintenance: Periodically trim overgrown plants, remove invasive
species, and clear swales and rain gardens of debris.
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Check for Erosion: After heavy rains, check swales, trenches, and basins to ensure
they are intact and not eroding.

Watering During Dry Spells: Water young native plants during their establishment
period, especially during dry spells, but they should become low-maintenance once
established.

Benefits

Using native plants means that the system will naturally become more effective over
the time, as roots grow deeper and the soil structure improves. This setup not only
conserves rainwater but also enhances biodiversity, reduces runoff, and minimizes
soil erosion, creating a sustainable water management system.

Incorporating rooftop rainwater collection into a native flora-based rainwater
harvesting system is an excellent way to capture and utilize more rainwater. Guide
on how to combine rooftop collection with the native flora setup is as follows:

1. Set Up a Rooftop Rainwater Collection System

Install Gutters and Downspouts: Ensure your roof has a system of gutters and
downspouts that channel rainwater into a storage area or directly into your landscape.

Filter Debris with a Leaf Screen or First Flush Diverter: Install a leaf guard or a
first flush diverter to filter out debris and contaminants, especially for water used for
garden purposes. The first flush diverter sends the initial runoff away from the main
system, removing any contaminants that may have accumulated on the roof.

Select a Storage Option: Choose between using storage tanks or directing the water
directly into the landscape:

Water Storage Tanks: Install rain barrels or larger storage tanks if you want to store
water for dry periods. Place these tanks near native plants for easy watering.

Direct Ground Recharge: If you prefer not to store the water, direct it into swales,
rain gardens, or infiltration pits to recharge the soil and groundwater.

2. Connect Downspouts to Rainwater Harvesting Areas

Channel Water to Swales or Rain Gardens: Use underground pipes or surface
channels to direct water from downspouts into swales or rain gardens that contain
native plants. Ensure that water flows naturally along contours to slow it down and
encourage soil absorption.

Design Overflow Outlets: Place overflow outlets in rain gardens or swales to redirect
excess water safely during heavy rains to prevent any flood.

3. Install Drip Irrigation or Soaker Hoses Connected to Storage Tanks

Use Gravity-Fed Drip Irrigation: Connect the storage tank to a gravity-fed drip
irrigation system or soaker hoses. This allows you to water plants with harvested
rainwater gradually, reducing water waste and encouraging deep root growth in
native flora.
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Position Hoses Around Native Plants: Lay soaker hoses or drip emitters around
the base of native trees, shrubs, and groundcovers to keep the root zones hydrated
without saturating the soil.

4. Create Infiltration Pits near Downspouts

Dig Infiltration Pits or Basins: At the base of downspouts, create small infiltration
pits filled with gravel or stones to encourage water absorption into the soil.

Plant Native Shrubs or Ground Cover Around Pits: Surround these pits with
water-tolerant native plants, such as Blue Flag Iris, Switchgrass (Panicum virgatum),
or Marsh marigold, to soak up excess water and stabilize soil.

5. Create a Berm and Basin System for Water Dispersion

Berms to Slow Water Flow: If your landscape has a slight slope, create small berms
(mounds of soil) around the base of the downspout outflow area. Berms slow down
and direct water towards your native plant garden.

Basins for Water Accumulation: Place small basins, or depressions, between
berms where water can settle. These basins act as natural reservoirs for your plants,
facilitate slow infiltration of water into the ground.

6. Plant Native Flora Strategically around Collection Zones

Use Water-Tolerant Species Near Collection Points: At points where rooftop water
flows directly into the landscape (e.g., near swales or basins),plant native species
that can handle both dry and wet conditions, like Joe Pye Weed, Switchgrass, and
Coneflowers.

Layered Planting for Effective Absorption: Plant tall trees native to the region in
high-collection zones, alongwith smaller shrubs and grasses below them to create a
multi-layered system that increases species richness, captures water and prevents
evaporation.

7. Design Overflow Paths Leading to Vegetated Areas

Direct Overflow to Additional Rain Gardens or Swales: In case of heavy rainfall,
design overflow paths from your storage tanks or downspouts that lead excess water
to additional rain gardens, swales, or permeable buffer zones.

Vegetate Overflow Areas with Deep-Rooted Natives: Use plants with extensive
fibrous root systems, like Bunchgrasses, which stabilize the soil and aid water
absorption.

8. Maintain Your System Seasonally

Clean Gutters and Downspouts Regularly: Ensure that gutters are free of leaves
and debris, especially before the rainy season.

Monitor Soil Moisture in Planting Areas: Check that water is not pooling excessively
around your native plants and adjust overflow pathways, if needed.
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Inspect Mulch and Ground Cover: Replenish mulch around native plants as it
decomposes, that keeps soil moist and prevents erosion.

Benefits of Integrating Rooftop Rainwater Collection with Native Flora

Efficient Water Use: Rooftop water collection captures rainwater that might
otherwise be lost, providing a sustainable source for your garden.

Enhanced Plant Growth and Water Retention: Native plants receive slow, steady
water infiltration, promoting deep root systems that improve soil health and drought
tolerance.

Reduced Runoff and Erosion: Directing water into planted areas decreases erosion

and controls runoff, helping recharge groundwater and reducing strain on stormwater
systems.

Using rooftop rainwater collection to feed a native flora-based system maximizes
water conservation and creates a resilient and self-sustaining landscape. This setup
supports the ecosystem while making efficient use of every drop of rain.

Fig 21: (a and b ) Native flora-based rainwater harvesting

The source of water to recharge the groundwater can be through a
rainwater harvesting set up.

Components of rainwater harvesting setup

The setup typically involves the following components:

Catchment Area: The rooftop of the school buildings where rainwater is collected.

Gutters and Downpipes: These channel the collected water from the rooftop to
storage tanks.

First Flush System: A mechanism to divert the initial flow of rainwater, which may
contain contaminants, away from the storage tanks.

Storage Tanks: Containers where the filtered rainwater is stored.
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Filtration System: Filters to remove debris and contaminants from the collected
rainwater.

Distribution System: Pumps and pipes to distribute the harvested water to various
usage points.

Collection area

https:/media.geeksforgeeks.org/wp-content/uploads/20231108115542/Rainwater-Harvesting.png

Fig 22: Components of a Rainwater Harvesting set-up
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(iii) Recharge Trench

VEGETATED BUFFER STRIP

CAFPED OBSERVATION WELL

BARRIER FORMS A SUMP

AGGREGATE SURFACE LAYER

AGGREGATE SUBBASE
FILTER FABRIC LINING

SHEETFLOW RUNOFF FROM
PAVEMENT AREA

Fig 23: Structure and working of recharge trench.

Steps to Construct a Recharge Trench:
1. Site Selection:
® Choose a location with good soil permeability (e.g., sandy or loamy soil).

®* Ensure proximity to water sources like rooftops, roads, or open areas to collect
runoff.

® Avoid areas with high contamination risks (e.g., near septic tanks).

2. Design the Trench:

® Length and Width: Typically 1-3 meters wide and up to 30 meters long,
depending on the catchment size.

® Depth: 1-1.5 meters, ensuring it doesn’t interfere with the groundwater table
directly.

® Slope: Maintain a slight slope to direct water flow into the trench efficiently.
3. Digging the Trench:
®* Excavate the area according to the planned dimensions.
® Dispose of the removed soil appropriately.
4. Layering the Trench:
® Add layers of filtering material to trap debris and prevent clogging:
® Bottom Layer: Coarse sand or gravel (30—40 cm thick).
® Middle Layer: Fine gravel or aggregate (20-30 cm thick).
® Top Layer: Larger stones or perforated tiles for structural stability.
5. Install Inlet and Outlet Structures:
®* Provide inlets (e.g., pipes or channels) to guide runoff water into the trench.

® Include an overflow outlet to manage excess water during heavy rainfall.
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6. Cover the Trench:

®* Cover the trench with perforated slabs, wire mesh, or vegetation to protect it
while maintaining permeability.

7. Maintenance:
¢ Regularly clean inlets to remove debris and ensure smooth water flow.

® Check and replenish filter materials as needed.

(iv) Recharge Through Dry Open Well

« WATERTABLE AFTER ,)

RAIN WATER HARVESTING

WATER TARLE REFORE
RAIN WATER HARVESTING
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Fig 24: Process of ground water recharge through dry open well.

Steps to Recharge Groundwater Using a Dry Open Well:
1. Site Assessment:

®* Ensure the well is structurally sound and free from contamination.

® Check the surrounding area’s soil permeability and depth to the water table.
2. Cleaning the Well:

®* Remove debris, silt, or any contaminants from the well to prevent clogging and
ensure water quality.

3. Setting Up a Filtration System:
® Place a filtration system at the inlet to prevent impurities from entering the well.
® Suggested filter layers:
® Top Layer: Coarse gravel (20-30 cm).

® Middle Layer: Medium gravel or crushed stones (10-20 cm).
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® Bottom Layer: Coarse sand (10-20 cm).
4. Diverting Water to the Well:
® Rainwater Harvesting:

® Collect rainwater from rooftops or paved surfaces and channel it to the well
through pipes or drains.

® Include a first-flush mechanism to divert initial rainwater containing dust
and debris.

® Surface Runoff:

®* Construct bunds, trenches, or channels to guide stormwater or runoff from
nearby areas into the well.

5. Overflow Management:

® Install an overflow outlet to safely discharge excess water during heavy rains to
avoid structural damage to the well or surrounding area.

6. Monitoring and Maintenance:

® Regularly inspect the well for silt accumulation, contamination, or structural
issues.

¢ (Clean the filter layers and inlet channels periodically.
Advantages:

® Cost-effective use of existing structures.

®* Prevents waterlogging and surface runoff wastage.

® Helps recharge deeper aquifers, improving water availability in wells and
borewells nearby.

® Supports drought resilience and sustainable water management.

For a roof area of 300 square meters and an average rainfall of 700-900 mm, rainwater
can be effectively captured through a dry or open well.

The dry well should be thoroughly cleaned before use.

The well should be filled with layers of boulders, gravel, and Morang, forming a filter
with a thickness of 2-3 meters.

Rainwater collected from the roof should pass through a desilting chamber to prevent
silt and other debris from entering the well.
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b. Awareness Campaign on Local
Water Conservation Practices

The primary goal of organizing lectures and awareness campaigns is to create a
well-informed and conscious community regarding local water conservation
practices. By educating students, community members, and stakeholders, these
campaigns encourage active participation in sustainable water management and to
help addressing specific water challenges that a region faces. Such initiatives also
foster a sense of responsibility among people to preserve water resources for future
generations.

The information brochure (Part A) of the guideline can be used as a
reference to conduct lectures and seminars to educate students.

1. Inviting Local Experts and Stakeholders

Schools can invite a diverse group of speakers, each bringing unique perspectives
and expertise on water conservation. This can include:

Local Environmentalists: Individuals working in water conservation at the local
level can share their practical knowledge and discuss region-specific practices such
as rainwater harvesting, groundwater recharge, and traditional water management
systems.

Government Officials: Representatives from water resource management
departments can provide insight into government policies, schemes, and incentives
for water conservation. They can also discuss the importance of citizen participation
in policy implementation.

Local Farmers: In many regions, farmers practice traditional water conservation
techniques like bunding (contour trenches), farm ponds, or drip irrigation. These
practical examples can inspire students and show the importance of local knowledge
in solving water challenges.

Hydrologists and Water Engineers: Experts in water management can talk about
how modern technologies like sensors, data analytics, and Geographic Information
Systems (GIS) are being used to monitor water resources and optimize usage.

2. Tailoring Content to the Local Context

One of the most important aspects of these lectures and campaigns is their local
relevance. Each region has unique water challenges based on its geography, climate,
and demographics. Some examples of region-specific discussions could be:

Water Challenges in Urban Areas: In rapidly growing cities, lectures can focus
on urban water management practices such as reducing water wastage, managing
stormwater, and adopting rainwater harvesting at household or building levels.

Conservation in Rural Areas: Discussions can cover traditional water storage
systems like stepwells (baolis), kunds, talabs (tanks), and their relevance in modern
times.
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River and Wetland Conservation: If the area has rivers, wetlands, or lakes,
then the students can be made aware of how human activities like pollution and
encroachments impact water bodies, and how local conservation efforts can mitigate
these effects.

Rainwater Harvesting and Groundwater Recharge: For regions with low rainfall,
teaching students about rainwater harvesting systems, such as percolation tanks,
farm ponds, check dams, and lateral shafts, can provide them with practical
knowledge that can be implemented in their communities.

3. Engaging Students with Interactive Sessions

To maximize impact, these lectures can be supplemented with:

Hands-on Demonstrations: Small-scale models of rainwater harvesting
systems, groundwater recharge pits, or traditional stepwells can be
built to demonstrate how these systems work.

Case Studies: Local case studies of successful water conservation efforts
can be discussed, showing how community initiatives or government
interventions made a difference.

Debates and Group Discussions: Encouraging students to debate
solutions to water challenges or come up with their own ideas can
stimulate critical thinking and community-driven problem-solving.
Field Trips: Organizing field visits to local water bodies, rainwater
harvesting sites, or traditional conservation structures can give students
a first-hand experience of how these methods work and why they are
important.

4. Campaigning Beyond the Classroom

Awareness campaigns should involve not just students but also parents, community
leaders, and local residents. This collective approach can promote a shared sense of
responsibility for local water management. Key components may include:

Community Meetings: Schools can organize community meetings where parents
and local residents are informed about region-specific water challenges and solutions.
This also provides a platform for collective decision-making.

Street Plays and Skits: Students can create and perform skits or street plays
highlightingthe importance of water conservation, water wastage, or local conservation
practices. These performances can be held in public spaces, bringing awareness to
a larger audience.

Social Media and Local Media Involvement: Schools and communities can
leverage social media platforms and local media channels to spread awareness about
water conservation practices, share local success stories, and encourage community
participation in conservation efforts.



5. Highlighting Current Water Challenges

The lectures should also cover the current water crisis in the locality and how it
connects to broader global issues, such as:

Water Scarcity: Many regions face seasonal water shortages or have over-exploited
their groundwater reserves. Raising awareness about the root causes, such as
over-extraction, pollution, and climate change, can help people understand why
conservation is urgent.

Water Quality Issues: In areas where water quality is compromised by pollutants
(industrial waste, agricultural runoff, etc.), campaigns can discuss the impact
on human health and ecosystems and offer practical solutions for preventing
contamination.

Climate Change Impact: Lectures can also focus on how global climate change is
affecting local water cycles leading to more extreme weather events like floods or
droughts and the role of conservation practices in mitigating these impacts.

6. Promoting Solutions Tailored to the Region

Once the challenges are identified, the focus shifts to practical, localized solutions
that are feasible for the region’s specific needs. Some of these include:

Rainwater Harvesting: Schools can promote household-level rainwater harvesting,
or even implement rainwater collection systems on their campuses to serve as role
models for the community.

Greywater Recycling: Teaching students how to reuse greywater (water from
washing, bathing, etc.) for non-drinking purposes can promote water efficiency.

Soil and Water Conservation: In agricultural areas, discussions on contour bunding,
watershed management, and other soil conservation techniques can be organized.

Adopting Indigenous Methods: Promoting the use of traditional water conservation
techniques adapted to the local climate (such as rooftop rainwater harvesting or
stepwell rehabilitation) can encourage sustainable practices.

Fig. 25: Schools can invite a diverse group of speakers, each bringing unique perspectives
and expertise on water conservation
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c.Trip to Water Conservation Sites

As part of this initiative, schools are encouraged to organize educational field trips to
local water conservation sites, such as stepwells (bawdis), lakes, and ponds (taals).
These excursions, supported by a ¥4,000 grant from NCERT, enable schools to offset
travel costs, making it possible for students to explore important water heritage
sites within their city or nearby areas. By visiting these sites, students get a hands-
on experience of how ancient water conservation methods work, connecting with
history while learning about sustainable water practices.

Many of these traditional water structures, like stepwells in Gujarat and Rajasthan or
large tank systems in Tamil Nadu, were marvels of indigenous engineering designed
to harvest, store, and preserve water resources. Built centuries ago, these systems
played a vital role in ensuring communities had a steady supply of water, even
during dry seasons or prolonged droughts. For example:

1. Stepwells (Bawdis): Found mainly in states like Gujarat, Rajasthan, and
Madhya Pradesh, stepwells are multistory structures dug deep into the ground,
with a series of steps leading down to the water. The famous Rani Ki Vav in
Patan, Gujarat, is an example of an elaborate stepwell that not only served as a
water source but also as a social gathering spot and place of worship. By visiting
stepwells, students witness the intelligent architecture that allows water to stay
cool and accessible, showcasing how communities used to conserve water in
arid regions.

2. Lakes and Reservoirs (Talabs or Taals): In states like Madhya Pradesh, ancient
lake systems, such as the Khajuraho Group of Monuments were designed to
capture and store rainwater. Lakes provided water for drinking, irrigation,
and even supported local wildlife. Students visiting these sites learn about the
strategic planning that went into building these reservoirs to maximize water
retention, providing a model for modern-day rainwater harvesting.

3. Tank Systems of Tamil Nadu and Karnataka: The interconnected tanks in
southern states, often linked to temples, were designed to regulate water flow
and manage droughts. For instance, the Kallanai Dam in Tamil Nadu, one of
the world’s oldest functional water-regulation structures, showcases how water
from the Cauvery River was skillfully diverted to a network of canals and tanks.
A field trip would allow students to see how effective management of water
resources can benefit entire region, inspiring ideas for adapting such methods
today.

4. Biodiversity Parks: Biodiversity parks play a critical role in restoring native
plant and animal species, preserving wetlands, and supporting local biodiversity.
Spread across expansive areas, these parks aim to recreate habitats that were
once an integral part of the region's natural ecosystems, such as grasslands,
wetlands, and woodlands. They serve as critical ecological hubs that support
threatened and native species while offering a glimpse into the rich diversity of
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life that once thrived in these landscapes. In India, several notable examples
highlight the significance of such efforts. The Yamuna Biodiversity Park in
Wazirabad, Delhi, is a pioneering initiative that has transformed degraded
land into a thriving habitat supporting hundreds of plant and animal species,
including migratory birds, rare butterflies, and medicinal plants. Similarly, the
Aravalli Biodiversity Park in Gurgaon stands out for its work in rehabilitating
the Aravalli hills, one of the world's oldest mountain ranges, by restoring native
vegetation and ensuring the survival of the local fauna.

The Kukrail Biodiversity Park in Lucknow combines conservation with research,
serving as a crocodile breeding center while also preserving diverse plant and
animal life. Meanwhile, the Baner-Pashan Biodiversity Park in Pune is dedicated to
restoring the natural biodiversity of the Deccan Plateau, offering a vital refuge for
endemic species and acting as a living repository of the region’s ecological heritage.
NCERT suggests schools to conduct trips to different biodiversity parks in India.
During field trips, students can learn about the importance of biodiversity in
maintaining ecological balance,the role of native plants in sustaining wildlife and
the critical functions of wetlands in water conservation.

Thesevisitsinculcate a sense of responsibility in students towards water conservation,
equipping them a deeper connection with their local environment. It becomes
clear that preserving water is not only a modern challenge, it’s been a priority for
generations. By learning from these historical solutions, students gain a sense of
pride and awareness, understanding that water conservation is both a timeless and
community-oriented endeavor.

Fig. 26: School Trip to Water Conservation Sites
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d. Experiment to Determine the Water Infiltration Rate

Water infiltration plays a critical role in groundwater recharge, which is the process
by which surface water moves down through the soil and rocks to replenish
underground aquifers. Water from rain or irrigation collects on the surface of the
ground, and it begins to seep or infiltrate through the soil due to pores between
soil particles and gravity. The rate of infiltration depends on soil type, vegetation
cover, and moisture content of the soil. Once the water reaches the saturated zone,
it adds to the volume of water in the underground aquifer. This process is known as
groundwater recharge.

Activity 1: To determine the water infiltration rate of soil.

METHOD 1

A. Single ring method

Materials Needed:

PVC pipe (6 inches in diameter, approximately 10-15 cm in height)
Ruler or measuring tape

Stopwatch or timer

Water (enough to fill the cylinder)

Wooden plank

Notebook and pen

Hammer

Steps:

1. Select a Test Site:

Choose a flat, open area where the soil is exposed and free from debris like leaves or
grass.

Make sure the test site is not compacted by foot traffic or vehicles.

2. Prepare the Infiltration Pipe:
Take the PVC pipe of diameter 6 inches and height of about 10-15 cm.

Insert the pipe with the help of the hammer keeping the wooden plank on the upper
end of it up to the depth, so that it remains 5 cm above the soil surface. You can use
a hammer or hands to push it evenly into the ground. Ensure the pipe stays vertical.

3. Create a Seal:

Prevents water from leaking around the edges.
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Calculation of Infiltration Rate:

Infiltration rate (I) (cm/min or mm/min) = change in water depth (5cm) / average
time for the absorption (in minutes)

Example Calculation:
® Initial water level: 5 cm
® Final water level after 10 minutes: 4.5 cm
® Drop in water level:5-4.5=0.5cm
¢ Time in minutes: 10 minutes
¢ Infiltration Rate: 0.5/10=0.05cm/min

Observations:
Note the type of soil (e.g., sandy, clayey, loamy).

Record any factors that might affect infiltration, such as the soil being wet or dry,
compacted or loose.

Points to think about:
What type of soil had the fastest infiltration rate and why?

Why infiltration is important for groundwater and plant growth?

Discuss how different soils affect water availability for agriculture.

Safety Note:

Ensure students handle water carefully and wear gloves, if needed.
Avoid testing near areas with sharp objects or stones.

This simple, hands-on experiment helps students understand the importance of soil
infiltration and its role in the water cycle.

6"

Sem
above soil

7 ot

Fig 27: Dimension of the pipe for water infiltration activity.
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METHOD 2
B. Double Ring Infiltrometer Method

The single-ring method is a very simple method in which water percolates in both
directions vertical and horizontal. In order to have an accurate idea about the vertical
infiltration of water into the soil, the double-ring method is preferred. This method
involves using two concentric rings.

Materials Needed:

Two PVC pipes, one with a diameter of 6 inches and another with a diameter
of 12 inches, each with a height of about 10-15 cm

Ruler or measuring tape

Stopwatch or timer

Water (enough to fill both rings)

Hammer or mallet (to drive rings into the soil)

Levelling tool (optional, to ensure rings are inserted evenly)

Notebook and pen

Buckets or water containers

Principle:

The Double Ring Infiltrometer method involves two pipes: the inner pipe
measures the infiltration rate, while the outer pipe minimizes lateral water
movement. This ensures a more accurate vertical infiltration measurement.

Steps:

1. Select a Test Site:

Choose a flat, open area where the soil is exposed and clear of debris, such as grass,
leaves, or rocks. Avoid areas compacted by foot traffic or vehicles.

The site should represent the typical soil type you want to measure.

2. Prepare the Pipes:
Take a pipe with a 12-inch diameter.

Hammer the pipe keeping wooden plank on the upper end of it up to the depth so
that it remains 5 cm above the soil surface.

Make sure the pipe is inserted evenly, to minimize water seepage from the edges.

Now take smaller pipe of diameter 6 inch and put this in the middle of the pipe with
bigger diameter.

Hammer the pipe keeping wooden plank on the upper end of it up to the depth, so
that it also remains 5 cm above the soil surface.
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3. Create a Seal:

After inserting the pipes, apply pressure on the soil around the outside edges of both
rings to create a seal and prevent water from leaking out at the base.

4. Add Water:

Fill both the inner and outer pipes simultaneously with water up to the top of the
pipe above the soil surface. Be careful not to splash water outside the rings.

The water in the outer pipe helps ensure that the water in the inner pipe infiltrates
vertically rather than spreading horizontally.

5. Start the Timer:

As soon as the water is added, start your timer. Ensure that the water level in both
pipes is the same at the start.

6. Measure Water Levels:

The water level in the inner ring is observed and the time is measured for the total
absorption of the water.

7. Repeat the Experiment:

Repeat the experiments 4-5 times and record the average time for the total absorption
of water in the inner ring.

Calculation of Infiltration Rate:

Height of the pipe above the soil surface= x cm or = 10x mm
Time for total absorption of the water (I-Reading) = t,

Time for total absorption of the water (Il reading) = t,

Time for the total absorption of the water (Il reading) = t,
Time for the total absorption of water (IV reading) = t,
Average time t =t +t +t ,+t,/4 minutes

Infiltration rate 10x/t mm/minute

Infiltration rate (I) (cm/min or mm/min) = change in water depth/average time for
the absorption (in minutes)
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Example Calculation

Input Value:

Height of the pipe (x): 5 cm or 50 mm.
Time Reading (t, t,, t;, t,) 3, 4, 5, 4 minutes
Average time (f):

— 3+4+5+4 16
t= = = 4 minutes

4 4

Infiltration Rates:

Infiltration Rates (mm/min) = 1?X = 1065 _ 12.5 mm/min
Infiltration Rates (cm/min) = f: - 2 - 1.25 cm/min

Observations:

Note the type of soil (e.g., sandy, clayey, loamy).

Record any environmental conditions that could influence the results (e.g., soil
moisture, weather, compaction).

Points to think about:

How does the soil type affect infiltration? Compare sandy, clayey, and loamy soils.

What is the significance of using a double-ring infiltrometer versus a single ring
method?

Why is water infiltration important for agriculture and the water cycle?
Safety Note:
Ensure you handle water safely, especially when using heavy water containers.

Handle the rings with care to avoid injury during setup.
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S cm above soll surface

10 cm into the soll

Fig 28: Setting up the double ring infiltrometer using two PVC pipes.

Reporting the Results of Study

All students of Classes VI to XII of the selected schools have to carry out the study
uniformly on Tree Plantation and Water Conservation’ in different area(s). The
results obtained by all the students for the activities should be submitted as per format
given in the guidelines for each activity. The results of the study on Tree Plantation
and Water Conservation’ are to be reported by each school (assigned teacher(s) for
RAS 2024-25) by filling up the details in the Google form on the following link:

DATA SUBMISSION FORM FOR STUDENTS

https:/ /forms.gle /nYXThrvU6Jbfs3cJ9
DATA SUBMISSION FORM FOR SCHOOLS

https:/ /forms.gle/T85u3YPZh14FsbFA7



https://forms.gle/nYXThrvU6Jbfs3cJ9
https://forms.gle/T85u3YPZh14FsbFA7

Data Submission Form for Students

PROCEDURE FOR FILLING GOOGLE FORM

Filling up Google Form is very easy. You need to have a Gmail account for filling this
Google form.

1. Once you have a working Google ID (Gmail), you can open any browser and copy
or type the following URL into browser:

https:/ /forms.gle /nYXThrvU6Jbfs3cJ9
2. Click on Next on the front page.

3. This will take you to Section 1 where you will have to enter the Gmail ID and
other student information to proceed further.

Data submission form for students- RAS

2024-25| faenfifal & forg sret wgfa wid-
SR.UTY 2024-25

The name and photo essaciated with your Google account will be recorded when you upload files and submit

this form. Your emall is not a part of your regponse.

desmaceriras2024@amail.com

instructions} 391

Click on the foltowing link and go threugh the PDF carefully before proceeding further | 37 267 & wgdt, AR R
T TR fah ¢ ol POF 1 IG5 |

Help | S
Checkout announcement section on ncert nic.in for all the updates regarding RAS 2024

For any assistance/nelp, kindly email us a1 desmncertras2024Ggmailcom | RAS 2024 & 71X # e FF@RY
3 W ncent.ric.in T ST9ON 374 2 Tt o6 7729 ) Worean o o 9% desmncertras2024@amailcom W
=t ]

g

Student E-mail/ e &1 §-3w

Your answer

Name of the Student/ féramaff =71 7w +

Your answer

Gender/ e~

Class of the Student/ fremeif 3 wan +

Back Next Clear form
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https://forms.gle/nYXThrvU6Jbfs3cJ9

4. After clicking on Next button, you will proceed to next Section of the Form. In
this section, you have to fill the data for Activity performed by students.

Infiltration Rate of soil

Activity Performed
by Students

Which method is used to determine the water infiltration rate in soil 2 *

O Single Ring Infiltrometer Method

O Double Ring Infiltrometer Method

Height of the pipe above the soil surface(in millimeters)/ ﬁfl!ﬁm IFW  *
wTgy i s (Frefdier #)

Your answer

Time for total absorption of the water(in minutes)- 1st reading/ U1 & Ta ¢

ravirqur 1 W (e ) - wedt dfEm

Your answer

Time for total absorption of the water(in minutes)- 2nd reading/ U=t il'y!t -

saRitaor 31 wng (et H) - gad S

Your answer

Time for total absorption of the water(in minutes)- 3rd reading/ UT-1 & T
Srawiaor o1 wHy (et #) - dwd 8

Your answer

Time for total absorption of the water(in minutes)- 4th reading/ UI & &
Sragitaur w1 wHd (el #) - 9 HfET

Your answer

Average time for total absorption of the water (sum of total readings/countof  *
total number of readings)/ U=t & P JrawTaUT 1 i G (P Qe BT
arfET B T wwn #t i)

Your answer
Infiltration rate of the soil(Height of pipe in millimeters /Average time takenin ~

minutes)/ forg} 2 uferau ax (urgw @t Graré firedidtex & / Rrar mar sivar
wr et )

Your answer




5. After this, you have to click on Submit button to finally submit your Form.

Note: You can check your responses again by clicking on the Back button before making
Final submission. No changes can be made after Final submission of the Form.

Data submission form for students- RAS

2024-25Vfor students | faenfdal & f%ﬂ! SIcl
URdfd BI1H- 3R.T.TY 2024-25

Your response has been recorded.

This content is neither created nor endorsed by Google. - Terms of Service - Privacy Policy

Does this form look suspicious? Report

Google Forms

6. After submission, a message will be received “Your response has been recorded”.

7. After this, you may close the window or tab of your web browser.

Data Submission Form for Schools

PROCEDURE FOR FILLING GOOGLE FORM

Filling up Google Form is very easy. You need to have a Gmail account for filling this
Google form.

1. Once you have a working Google ID (Gmail), you can open any browser and copy
or type the following URL into browser:

https:/ /forms.gle/ T85u3YPZh14FsbFA7
2. Click on Next on the front page.

3. This will take you to Section 1 where you have to fill your State, District and
School details like School Name, Address etc.



https://forms.gle/T85u3YPZh14FsbFA7

Data submission form for school- RAS
2024-25 | fa=ned & ey S1er ugfa wid-
JR.U.TYH 2024-25

The name and photo associated with your Google account will be recorded when you
upload files and submit this form. Your email is not a part of your response.

desmncertras2024@grmail. com

Instructions! &

Click on the foflowing link and go gh the PDF carefully before p g further | 3
TG © Ugq, A 130 10D 0N (90 X AU PDF ®1 SH3a G4

Help | STen
Checkout announcement section on ncert.nic.in for all the updates regarding RAS 2024

For any assistance/help, kindly email us at desmncertras2024@qgmail com | RAS 2024 %
AR # ftr ST ¥ T ncert nic.in TT OGN SHM A | R o ave o e & R
B desmncertras2024@omail.com WEEA Y

The name and photo associated with your Google account will be recorded when you upload
files and submit this form_ Your email is not pant of your response.

* Indicates required question

School Information

-

Name of School | fTera &1+ *

Your answet

School E-mail/ feres o1 -9«

Your answes

State/Union Territory | Ted/&&ITd 7o *

Choose -

Name of District | e &1 = *

Choose ».

City / T8%

Your answer




Block / Town / where School is | d | ST / SIS &1 ATH 98T 0% *
emea fRa s

Your answar

U-DISE code School | faamera &1 g-s1sw =1

Your answer

1s your school a PM Shri school? / 3T TuesT & Waw ot wer 87 *

O Yes
O No

(O Idon'tknow

Pin code | A ®I5 *

Your answer

Locality of School (Urban/Semi-urban/Rural) | frermera & srafufy (wedi/ard-  «
e/ umdton)

O Rural | 4ol
O semiurban | 3sfwgdl

O urban | 2gdl

Name of School Principal/Head of School | frermera & wer=meaTges, waere o1+
™

Your anower

Name of Teacher(s) involved in guiding the activities | f¥FarraTdl & wag *
Anfesf #33 T reaTg/ SrATuHt B AT

Your answer

Designation of Teacher(s) involved in guiding the activities | fFaT@emdl ¥ *
T ATTERT Y AR HTUF/ HEATTH] BTUG

Your answar

Back Next Clear form




4. After clicking on Next button, you will proceed to next Section of the Form. In
this section, you have to fill the data for 3 Activities i.e., 1, 2, 3 performed by
schools.

Activities Performed
by School

- ——— — o - — o — -

Water conservation awareness campaign/ Sicl G&{01 SIS dhdl AT

1) Was water conservation awareness campaign conducted by the school / /T *
TareTer g1 9T TRV SRS AT AT FaTaT T ?

O VYes
O No

e e

Water conservation site/ STd SR&UT &I

2) Did the students visit any water conservation site with their teachers ? /&1 *

et 3 orga Rrere) & w1y feht orat wvaror =a o1 gkt fvan

O VYes
O No

Ground water recharge Pit/System / 3sie g-2Rur fire/yomedt

3) Has the school facilitated in making Ground water recharge Pit/System / &1 *

faremmera = ayra gRr fe/vomeht a9 A WA @ 82

O Yes
O No




S. After clicking on Yes of first question of above form you will move to next
Section of the Form. In this, you must fill out data for campaign details
performed by schools.

Campaign Details/ Siftmar faawor

1.1) Was it Lecture on water conservation by expert ? / ST g Wil GY&T0T UX *
Ry s 2

O VYes
O No

Campaign Details/ St faavor

1.2) Was it Seminar on water conservation involve student, teacher and experts *

2/ T 9T WY& IR AR & o, e ok Rdug wfde 32

O VYes
O No

Campaign Details/ Siftmar faavor

*

1.3) Was it Community awareness campaign involving student and teachers

7/ 0T U WSS AHshdT AFaT o1 e o ok Rige mita 42

O VYes
O No

Campaign Details/ sifiar faawor

1.4) Any other kind of campaign, Please specify/ ot s U 31 erﬁmm,
Fua fAfdg ¥

Your answer




6. After clicking on the Yes of above questions, you will move to next Section of each

Form. In this, you must fill out data for each campaign performed by schools.

Please Mention the following for Lecture on Water Conservation/ @91 sTal JX&WT

I IS ¥ (G FufiEd @ owa P8

1.1.7) Number of experts participated ?/ e fargrasi 7 wm feran 2«

Your answer

1.1.2) Number of students participated 2/ i BT A wP1 fRrar 2+

Your answer

1.1.3) Number of teachers participated ?/ f&a+ a1 = umr fermr 2+

Your answer

Upioad Photo

&L Add file

Please Mention the following for Seminar on Water Conservation/ 9941 SIet

e g AR & fere Mafafad &1 gdE &

1.2.1) Topic of the Seminar/ SFAR &1 RAwy

Your answer

1.2.2) Number of experts participated 2/ fa5a= Rast 3 v Ry 2+

Your answer

1.2.3) Number of students participated 2/ fd= BTl = I feagr 2+

Your answer

1.2.4) Number of teachers participated 2/ faa fRigraT A i ferar 2+

Your answer

Upload Photo

& Addfile




Please Mention the following for Community awareness program/ 44l
WIS SNR=odal srimd & o FafiE w1 9w ot

1.3.1) Please specify about the community awareness program(100 *
words)/ PUAT WRIGIU® SRR-ddl SRHH & X d adrd (100 eg)

Your answer

Upload Photo

I, Add file

7. After clicking on the Yes of second question i.e., water conservation site, you
will move to next Section of the Form. In this, you must fill out data for water
conservation site.

Please provide following information for water conservation site/ UUT STd AI&I0T

i & foe Pfafes e leA #%

2.1) Water Conservation site(s) visited by the students / Rrenfifat g 5@ -
TREIU Tl ST SR fvar man 2

[0 bawdis (stepwells)/ S1Eg1
[J teels (ponds)/ ArE
O lakesr Fia

[J other:

Please provide following information for water conservation site/ $Udl W

e we F fog Fmfafae TFert vem ¢

2.1.1) Name of visited site/ WHUT feFdl T8 & F1 0 *

Your answer

2.1.2) Number of students visited/ Y01 31 a1t faemfefar it e +

Your answer

2.1.3) Number of teachers visited/ HHUI T aTa RR&rw! @t Hw@m *

Your answer

Upload photo

& Add file




8. After clicking on the Yes of third question i.e., ground water recharge system/
pit, you will move to next Section of the Form. In this, you must fill out data for
ground water recharge system/pit.

Please provide following information for ground water recharge system/pit/ 941

yera gaiRur worrell/ fie & fae i saer dam &%

3.1) Please specify the type of Ground water recharge system that has been ;
constructed/ PIFT 10 & & THR P y=ia FAHR1 worredt o1 fAmfor faan
T

O Water recharge pit/ aagaﬂmﬁt
(O Native flora based /3211 gt seTfed a8l =@ €947

(O) Water recharge Trench/ @ G701 &5

(O) Water recharge through dry Open Well/ TE GO TU P TS § Fd TH

A=iel Y12R01 WoITil/[9CT 1 31T/ Dimension of ground water recharge

system/pit

3.1.1) Location of ground water recharge system/pit/ et/ fe &1 =i

Your answer

3.1.2) Shape of ground water recharge system/pit / Yial J-14R0T WUTTil/
e @1 PR

() circular
O Square

O Rectangular

3.1.3) Volume(in cubic meters (m?3))/ ATId (9 HicX & (m3)) *

Your answer

Upload Photo *

X, Add file
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9. After this, you have to click on Submit button to finally submit your Form.

Note: You can check your responses again by clicking on the Back button before making
Final submission. No changes can be made after Final submission of the Form.

Data submission form for school- RA%
2024-25 | [agTerd & foru 1T Ui -
3R.T.UY 2024-25

Your response has been recorded

This content is neither created nor endorsed by Goagle. - Terms of Service - Privacy Policy

Does this form look suspicious? Report

Google Forms

10. After submission, a message will be received “Your response has been recorded”.

11. After this, you may close the window or tab of your web browser.

For reference and additional reading, kindly refer to the

following documents
https://drive.google.com/ drive/ folders/ 1hW84osuPoOL_tjUuCQUYh3khjTh_hLxM?usp=drive_link



https://drive.google.com/drive/folders/1hW84osuPoOL_tjUuCQUYh3khjTh_hLxM?usp=drive_link

fagan s gawsd

oAt S s
NCEERT

It If&dp gy 3R ufiaor aRug
NATIONAL COUNCIL OF EDUCATIONAL RESEARCH AND TRAINING



5. After this, you have to click on Submit button to finally submit your Form.

Note: You can check your responses again by clicking on the Back button before making
Final submission. No changes can be made after Final submission of the Form.

Data submission form for students- RAS

2024-25Vfor students | faenfdal & f%ﬂ! SIcl
URdfd BI1H- 3R.T.TY 2024-25

Your response has been recorded.

This content is neither created nor endorsed by Google. - Terms of Service - Privacy Policy

Does this form look suspicious? Report

Google Forms

6. After submission, a message will be received “Your response has been recorded”.

7. After this, you may close the window or tab of your web browser.

Data Submission Form for Schools

PROCEDURE FOR FILLING GOOGLE FORM

Filling up Google Form is very easy. You need to have a Gmail account for filling this
Google form.

1. Once you have a working Google ID (Gmail), you can open any browser and copy
or type the following URL into browser:

https:/ /forms.gle/ T85u3YPZh14FsbFA7
2. Click on Next on the front page.

3. This will take you to Section 1 where you have to fill your State, District and
School details like School Name, Address etc.



https://forms.gle/T85u3YPZh14FsbFA7

Data submission form for school- RAS
2024-25 | fa=ned & ey S1er ugfa wid-
JR.U.TYH 2024-25

The name and photo associated with your Google account will be recorded when you
upload files and submit this form. Your email is not a part of your response.

desmncertras2024@grmail. com

Instructions! &

Click on the foflowing link and go gh the PDF carefully before p g further | 3
TG © Ugq, A 130 10D 0N (90 X AU PDF ®1 SH3a G4

Help | STen
Checkout announcement section on ncert.nic.in for all the updates regarding RAS 2024

For any assistance/help, kindly email us at desmncertras2024@qgmail com | RAS 2024 %
AR # ftr ST ¥ T ncert nic.in TT OGN SHM A | R o ave o e & R
B desmncertras2024@omail.com WEEA Y

The name and photo associated with your Google account will be recorded when you upload
files and submit this form_ Your email is not pant of your response.

* Indicates required question

School Information

-

Name of School | fTera &1+ *

Your answet

School E-mail/ feres o1 -9«

Your answes

State/Union Territory | Ted/&&ITd 7o *

Choose -

Name of District | e &1 = *

Choose ».

City / T8%

Your answer




Block / Town / where School is | d | ST / SIS &1 ATH 98T 0% *
emea fRa s

Your answar

U-DISE code School | faamera &1 g-s1sw =1

Your answer

1s your school a PM Shri school? / 3T TuesT & Waw ot wer 87 *

O Yes
O No

(O Idon'tknow

Pin code | A ®I5 *

Your answer

Locality of School (Urban/Semi-urban/Rural) | frermera & srafufy (wedi/ard-  «
e/ umdton)

O Rural | 4ol
O semiurban | 3sfwgdl

O urban | 2gdl

Name of School Principal/Head of School | frermera & wer=meaTges, waere o1+
™

Your anower

Name of Teacher(s) involved in guiding the activities | f¥FarraTdl & wag *
Anfesf #33 T reaTg/ SrATuHt B AT

Your answer

Designation of Teacher(s) involved in guiding the activities | fFaT@emdl ¥ *
T ATTERT Y AR HTUF/ HEATTH] BTUG

Your answar

Back Next Clear form




4. After clicking on Next button, you will proceed to next Section of the Form. In
this section, you have to fill the data for 3 Activities i.e., 1, 2, 3 performed by
schools.

Activities Performed
by School

- ——— — o - — o — -

Water conservation awareness campaign/ Sicl G&{01 SIS dhdl AT

1) Was water conservation awareness campaign conducted by the school / /T *
TareTer g1 9T TRV SRS AT AT FaTaT T ?

O VYes
O No

e e

Water conservation site/ STd SR&UT &I

2) Did the students visit any water conservation site with their teachers ? /&1 *

et 3 orga Rrere) & w1y feht orat wvaror =a o1 gkt fvan

O VYes
O No

Ground water recharge Pit/System / 3sie g-2Rur fire/yomedt

3) Has the school facilitated in making Ground water recharge Pit/System / &1 *

faremmera = ayra gRr fe/vomeht a9 A WA @ 82

O Yes
O No




S. After clicking on Yes of first question of above form you will move to next
Section of the Form. In this, you must fill out data for campaign details
performed by schools.

Campaign Details/ Siftmar faawor

1.1) Was it Lecture on water conservation by expert ? / ST g Wil GY&T0T UX *
Ry s 2

O VYes
O No

Campaign Details/ St faavor

1.2) Was it Seminar on water conservation involve student, teacher and experts *

2/ T 9T WY& IR AR & o, e ok Rdug wfde 32

O VYes
O No

Campaign Details/ Siftmar faavor

*

1.3) Was it Community awareness campaign involving student and teachers

7/ 0T U WSS AHshdT AFaT o1 e o ok Rige mita 42

O VYes
O No

Campaign Details/ sifiar faawor

1.4) Any other kind of campaign, Please specify/ ot s U 31 erﬁmm,
Fua fAfdg ¥

Your answer




6. After clicking on the Yes of above questions, you will move to next Section of each

Form. In this, you must fill out data for each campaign performed by schools.

Please Mention the following for Lecture on Water Conservation/ @91 sTal JX&WT

I IS ¥ (G FufiEd @ owa P8

1.1.7) Number of experts participated ?/ e fargrasi 7 wm feran 2«

Your answer

1.1.2) Number of students participated 2/ i BT A wP1 fRrar 2+

Your answer

1.1.3) Number of teachers participated ?/ f&a+ a1 = umr fermr 2+

Your answer

Upioad Photo

&L Add file

Please Mention the following for Seminar on Water Conservation/ 9941 SIet

e g AR & fere Mafafad &1 gdE &

1.2.1) Topic of the Seminar/ SFAR &1 RAwy

Your answer

1.2.2) Number of experts participated 2/ fa5a= Rast 3 v Ry 2+

Your answer

1.2.3) Number of students participated 2/ fd= BTl = I feagr 2+

Your answer

1.2.4) Number of teachers participated 2/ faa fRigraT A i ferar 2+

Your answer

Upload Photo

& Addfile




Please Mention the following for Community awareness program/ 44l
WIS SNR=odal srimd & o FafiE w1 9w ot

1.3.1) Please specify about the community awareness program(100 *
words)/ PUAT WRIGIU® SRR-ddl SRHH & X d adrd (100 eg)

Your answer

Upload Photo

I, Add file

7. After clicking on the Yes of second question i.e., water conservation site, you
will move to next Section of the Form. In this, you must fill out data for water
conservation site.

Please provide following information for water conservation site/ UUT STd AI&I0T

i & foe Pfafes e leA #%

2.1) Water Conservation site(s) visited by the students / Rrenfifat g 5@ -
TREIU Tl ST SR fvar man 2

[0 bawdis (stepwells)/ S1Eg1
[J teels (ponds)/ ArE
O lakesr Fia

[J other:

Please provide following information for water conservation site/ $Udl W

e we F fog Fmfafae TFert vem ¢

2.1.1) Name of visited site/ WHUT feFdl T8 & F1 0 *

Your answer

2.1.2) Number of students visited/ Y01 31 a1t faemfefar it e +

Your answer

2.1.3) Number of teachers visited/ HHUI T aTa RR&rw! @t Hw@m *

Your answer

Upload photo

& Add file




8. After clicking on the Yes of third question i.e., ground water recharge system/
pit, you will move to next Section of the Form. In this, you must fill out data for
ground water recharge system/pit.

Please provide following information for ground water recharge system/pit/ 941

yera gaiRur worrell/ fie & fae i saer dam &%

3.1) Please specify the type of Ground water recharge system that has been ;
constructed/ PIFT 10 & & THR P y=ia FAHR1 worredt o1 fAmfor faan
T

O Water recharge pit/ aagaﬂmﬁt
(O Native flora based /3211 gt seTfed a8l =@ €947

(O) Water recharge Trench/ @ G701 &5

(O) Water recharge through dry Open Well/ TE GO TU P TS § Fd TH

A=iel Y12R01 WoITil/[9CT 1 31T/ Dimension of ground water recharge

system/pit

3.1.1) Location of ground water recharge system/pit/ et/ fe &1 =i

Your answer

3.1.2) Shape of ground water recharge system/pit / Yial J-14R0T WUTTil/
e @1 PR

() circular
O Square

O Rectangular

3.1.3) Volume(in cubic meters (m?3))/ ATId (9 HicX & (m3)) *

Your answer

Upload Photo *

X, Add file

R S g —



9. After this, you have to click on Submit button to finally submit your Form.

Note: You can check your responses again by clicking on the Back button before making
Final submission. No changes can be made after Final submission of the Form.

Data submission form for school- RA%
2024-25 | [agTerd & foru 1T Ui -
3R.T.UY 2024-25

Your response has been recorded

This content is neither created nor endorsed by Goagle. - Terms of Service - Privacy Policy

Does this form look suspicious? Report

Google Forms

10. After submission, a message will be received “Your response has been recorded”.

11. After this, you may close the window or tab of your web browser.

For reference and additional reading, kindly refer to the

following documents
https://drive.google.com/ drive/ folders/ 1hW84osuPoOL_tjUuCQUYh3khjTh_hLxM?usp=drive_link



https://drive.google.com/drive/folders/1hW84osuPoOL_tjUuCQUYh3khjTh_hLxM?usp=drive_link

fagan s gawsd

oAt S s
NCEERT

It If&dp gy 3R ufiaor aRug
NATIONAL COUNCIL OF EDUCATIONAL RESEARCH AND TRAINING



