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Obijective of the Workshop

Gandhidham Municipal Corporation (GdMC) in collaboration with Gandhidham Development
Authority (GDA), Anjar Area Development Authority (AADA), Center for Water and Sanitation
(CWAS), CRDF, CEPT University, with support from Gandhidham Chamber of Commerce and
Industries (GCCI)organised a one-day training program on Md®&anchay Jan Bhagidari 2.0 E Roles
and Responsibilities of Engineers, Builders and Developers

Enhance groundwater recharge at scale: Promote widespread adoption
of rainwater harvesting and recharge structures across urban areas to

improve groundwater levels.

Jal Sanchay
Jan
Bhagidari

Strengthen community and stakeholder participation: Encourage Active
involvement of the citizen, engineers, builders, and institutions in water

conservation efforts.

Integrate water sustainability into urban development: Ensure water -sensitive
Planning and conservation measures are embedded in infrastructure projects,

building approvals and city planning processes.




Agenda of the Workshop

JAL SANCHAY

(SHO N IGHOIIY [ntroduction GdMC

JAN BHAGIDARI 2.0
A Jal Shakti Abhiyan Initiative

Gandhidham Municipal Corporation (GdMC)

in coordination with 16:05 - 16:20 Role of Engineers, Builders and Architects in CWAS-CEPT University,
Gandhidham Development Authority (GDA), Anjar Area Development . = . o .
Authority (AADA), and Center for Water and Sanitation (CWAS), CRDF, water sensitive urban plannmg- Ahmedabad

CEPT University with support of Gandhidham Chamber of Commerce and
Industries (GCCI)

Current policy and guidelines for Rainwater
(S RG2S Harvesting (RWH) and Ground Water GDA/ AADA
Recharge (GWR) in Gandhidham and Anjar.

Organizes One Day Training for Architects,
Engineers, Builders and other invitees

25N February 2026

Open discussion
Q&A and Wrap up

16:25 - 16:40

Site visit

tE00=L7ES0 Rainwater harvesting Theme Park, Adisar Garden, Adipur - Gandhidham
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CEPTRESEARCH
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Session On

JAL SANCHAY JAN

BHAGIDARI 2.0
A Jal Shakti Abhiyan Initiative

- Key Challenges faced by our cities

Emerging Approaches of Urban
Development

- Geohydrological Study and Scaleup
initiatives

i Session Speaker

Priyadarshini  Choudhary
Lead Research Associate
CWAS -CRDF -CEPT University
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Priyadarshini IS an infrastructure development
professional with 14+ years of expertise in managing
multidisciplinary projects,  focusing on  project

management, stakeholder coordination, and technical
documentation

She holds a P d v w hinu Infrastructure Engineering &
Management from CEPTUniversity, Ahmedabad, and a
Edf k homu Civii Engineering from Rajasthan
University, Jaipur.



Water security an issue of extreme urgency

Baseline water stress in India Ratio of total
withdrawals and total flow (2010)

6 54% N
e Of India faces high to ‘

- extremely high water A
Stl'eSS PUNJAB ~
i 21 CitieS moving RussTR 3 ]

towards zero ground water level

6%
predicted loss in gross

domestic product (GDP) by
2050

Baseline Water Stress
(withdrawals/available supply)

Low (<10%)

Low to Medium (10-20%)
B Medium to High (20-40%)
B High (40-80%)
B Extremely High (>80%)

Source: Composite water index, 2018, Niti Aayog report B Avid & Low Water Use

CEPT
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Key chall enges

Ironical situation -
floods vs. water scarcity

On the one end there is acute
water scarcity and on the
other, the streets are often
flooded during the monsoons

+ | CERPT_
CNIIRSITY

faced by

Depletion of local water
resources

Depletion of groundwater levels

cities, t od.

Deteriorating Quality of Water
Sources

Solid waste and untreated
sewage dumping

I TR o

Industrial pollution




Key chall enges

Widening demand and supply
gap

v zdwhu
grow 24 percent by 2025 and
74 percent by 2050

Urbanization leading to
surge in

- Domestic water demand
- Industrial water demand

CEPT
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faced by

High Water losses

Water losses and leakages
in pipes as high as 40 -50%
of total water supply

our

cities, t od.

Inequity in water supply




Key chall enges

Lack of rainwater harvesting
and groundwater recharge

Undrgrnd —
water tankan

Non - maintenance of
traditional harvesting
structures

faced by

Vanishing lakes and
waterbodies

our

o
—
D
7))

t od.

Lack of water saving fixtures
M USING WATER EFFICIENTLY
[ ‘ Vs
VY  Lowfow showers
T vs




Anjar and Gandhidham: The region has historically faced water
crisiseéeé

Chronically drought prone region A Over exploitation of ground Frequent Urban flooding
with a frequency of onceinevery 2.5 water, whichis further aggravated scenario in major parts of the
years by salt water intrusion cities

A Dependent on Narmada Water

THE TIMES OF INDIA
Rains pound Gandhidham, Anjar towns in Kutch

NN 34112, 2020,04 32 AM IS
Rajkot: Heavy rain lashed Kutch's commercial city Gandhidham and Anjar on Saturday evening causing severe
water-logging in many areas. However, the people welcomed the rain that gave them some respite from the

e
THE s HINDU n aztsns  News. Uhwoewsr Festures Economy Opon Vided

‘We can only watch our animals die": A
drought disaster in Kutch
n ide

humid heat.

Kutch in the grip of worst drought:
Desert grit

jents say their livelihoods arv

. Gujarat Braces for a Wet Weekend;
Heavy Rain Alerts Issued over

o . S Kachchh, Jamnagar, Sabar Kantha,
0000000 roingeaton L ¢ Surendranagar, Mahesana

== Narmada Main Canal
== Branch Canal
mm Sardar Sarovar dam

In Kutch, history has a habit of repeating itself

Rutam V Vora | Bhuj, March 28 | Updated On: Mar 28,2019

The region is

witnessing its worst

droughtin 30 years;
;16 of its 20 dams have
_ gone dry; there is
| drinking water but
nothing for cattle; and
yet, its people remain
&= resilient |

CEPT 1 O

NPYERSITY
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Are the cities prepared for emergency si

The surface water is available
from a distance of more than 500
km

Any breakdown in bulk line/
transmission line or  less precipitation
in Narmada catchment may cause no
supply or lesser supply

The cities also depends upon ground
water , which is already showing
depleting trends  (Gandhidham
ground water supply is also
dependentupon A n j aaqufer)

CEPT
| ARSI 11
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What are the roles and responsibilities of Engineers/
Builders/ Developers???

é especially 1in GQeth st O f

climate vulnerability and climate
resilience vulnerable

country in the world due to its diverse ecology!




Why Engineers/ Builders/ Developers???

First point of integration for
water -efficient design

ceprrescanch
( R DF ioemomea | EPT
FouoATion

NPYERSITY

Critical actors in compliance
with development regulations

13




Emerging approaches of urban development

» Paris plans to increase

» Amsterdam has
augmented its green cover

Water sensitive urban design Blue -Green infrastructure
Green Areas 3 . [ > In 2009, Toronto
(Parks, Forest, etc Retention Ponds, Detention Ponds b e et
{ city to mandate
| green roofs for all
Bio Swales, Vegetated Filters, Gravel Filters i’,..mgswm.a
Roads / Green along the Roads, Pervious Paving on Footpaths, plinth area more
S Underground Storage Tanks (for RW and TWW i -
storage) to use it for roadside Landscaping and > Berlin's o & > 1n 2020,
: - Rummelsburg £ i Singapore
Horticulture, Rain Gardens neighbourhood has B oo
done away with e
stormwater drains by fo p%ant
Open Parking Lots Bio Swales, Vegetated Filters, Gravel Filters, mweﬁn ® one million
Pervious Paving hlosielos asid - | trees
permeable pavements : W
Open Land Retention Ponds, Detention Ponds, Dry Swales » Jinhua in China has replaced a concrete
floodwall at the confluence of three rivers
wiﬂlazs-!igctareweﬂand parkwrthout
Water Bodies / | Constructed Wetlands (to rejuvenate water Comprimsion Sood molechion

Drains bodies / lakes)

EPT.
NPYERSITY

ceprrescanch
( R DF ioemomea | P
Fou

by creating ‘pocket parks’
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Leading examples in residential societies and townships

Parikh House ¢ A resident of
Ahmedabad city : Rainwater
harvesting systemsalong ground
water recharge structure

129 Weekend homes,
Rancharda Ahmedabad:
Rainwater harvesting
systems developed as

part of society (recharging existing bore well);
landscaping water usedfor drinkingpurpose
78@Gokuldham,

Residential society, .

Ahmedabad © Rainwater ;orrerjtPharmaceutlc_alsampus
harvesting systems Rainwater harvesting and ground

water recharge for urban flood
mitigation

A A systemwith sunkenareasand bio-
swales and ponds for RWH and
recharge

developed in alignment
with storm water
managemensystem

C R D F s | cppr Source: Furaat (https://www.furaat.com/)
P ZnTRsITY 15




Some

AMC adopts ‘Sponge City’ plan to tackle urban ﬂoodmg

recent

news on actions

Will Spend 2250¢r On Ecobloc
Stormwater System, Develop
Scheme For Flood Warning

Jignesh.Parmar

ecobloc: system in Sola is esti-
mated

com

Ahmedabad: In response to
frequent du.

, head-
ded.

Ahmednhadcumndyhu
us

ringmonsoans, the civic body
inAhmedabad isadoptingthe
concept of a ‘sponge city' to
mitigate urban flooding. A
fund of Rs 250 crore from the
National Disaster Manage-
ment Authority (NDMA) has
been allocated for implemen.
ting an urban flood manage-
ment plan in the city This
plan includes several compo-
nents such as lake interlin.
king, the installation of ecob-
loc stormwater management
and infiltration tank systems
in key waterlogging areas,
andthedevelopmentof areal-
timeflood warning system.
As a pilot project, the Ah-
medabad Municipal Corpora-
tion (AMC) has selected the
Bandhan Trikona area in So-
lafor the installation of ecob-
Jocs along the road. Ecoblocs
are modular polypropylene
blocks that can be stacked to-
gether to create water reser-
voirs capableof storing, infil-
trating, or reusing rainwater.
A senior AMC official said,
“Ecoblocs offer several ad-
vantages over conventional
glru;;el infiltration ditches, in-

Thotspots
where water accumulates for
uptofourtofive hoursduring
heavy rains.“Themajority of
these hotspots are located in
the South Zone, which inclu-
des areas like Maninagar,
Behrampura, and Isanpur,”
adds AMCofficial.

The ecobloc sponge parks
can direct stormwater to ne-
arby gardens or water reser-
voirs, “The second project
that will be undertaken Is in-
terlinking of lakes, in the
newly developed South West
Zone. These include interlin.
kingof seven major lakes like
the Punia, Bedar, Mumatpu.
ra, Malkani Sarihej, Sakri,
Fatehwadi, Azadnagar and
Kanajiyu lakes. A similar
plan is being chalked out for
seven lakes In the East Zone
t00," added the AMC official

The AMC will also imple-
ment a real-time flood war-
ningsystem and the real time

SPOTS THAT REMAIN
WATERLOGGED FOR 4-5 HOURS

Name of lakes

1%@1

Sursagar

tconsists of

modular blocks
lhat can be stacked
together to form a
reservoir to store,
infiltrate or reuse

comventional gravel
infiltration ditches

data will by toci-
tizens. The NDMA will relea-
s¢Rs 50 croreannually to sup-
port Ahmedabad's urban flo
od mitigation efforts. The
proposed plan and the selec-

higher
reservoir volume for rainwa-

ter (upto97% comparedto30-  haw

40% for gravel)." The initial
cost of implementing the

tion of a respon-
sible for its implementation
ve been presented to the
standing committee for app-
roval.

ecobloc system can pro
reservolr volume in exct
compared to 30%-40% ¢
standard gravel infiltrat

corrosion, Its service fifi

1o exceed 50 years

pura [lf2.24
Gotri [} 1.68

wsali [ 3.54

rainwater, The ecobloc 1 |
has many advantages ol |

cenTeR

CWAS

FORMWATER
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CRDF

SUGGESTIONS 0 v s

3 g nath | 0.48
» Information on total water Gandhinagar 6l i r
bodies and status of encroachment ‘| Ahmedabad 60 ot Masiya | 0.42
» Water bodies be induded in Junagadh 18 g area | panteshwar
land records so that action be : i Sarkhe Roza lake m\::gar 12 ::,: 58 N8 pwaroad 341
mwm WATER BODES UNDER v‘nnus Raht 9 dalia Kamlanagar -3,86
P+ HEROVLCheckd o hiurnan JURISDICTIONS rasia [§1.29 Atladara. [N 4.65
activities on the catchment areas :

@ Area

> Water bodies to be included as hobi [l 241 Lal Baug J§1.23
integral part of town planning jabdi 3T themin  Manialpur [j107
process hectares  Mohammed [J0.77

Rani [l 346

» State govt should ensure Panchayat dept * Areas where recharge wells can be
concurrent evaluation of the water constructed in existing ponds/ lakes
bodies under repair, renovation, » Alkapuri, Gotri, Sevasi, 0ld Padra Road,
and restoration of water bodies Akota, Atladara, Manjalpur, Makarpura,

scheme

Pratapnagar, Subhanpura, Gorwa, Refinery
» State should involve the user

Road, Fategunj, Nizampura, Sama-Savli
Road, Chhani Road

» State should explore possibility |«
of creation of new water bodies

CEPTRESEARCH
AND DEVELOPMENT
FOUNDATION

PT
NPYERSITY
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National Missions with focus on water security including RWH, GWR,

Lake rejuve

the Rain

S
Where it falls, When it falls,
Mission

National Aquifer Mapping and Management Programme

CEPT

NPYERSITY

nati on,

Jal Shakti Abhiyan:
Catch the Rain

JalSanchaylan
Bhagidari(2024)

Atal Mission for
Rejuvenation & Urban
Transformation
(AMRUT) 2.0

National Aquifer
Mapping and
Management
(NAQUIM)

aqui fer mappingé

A specialized component focusing on communhety
construction of lowcost, artificial recharge structures and
reviving defunct bore wells

Water Security: Rejuvenation of urban water bodies/lakes,
promoting the circular economy of water, Aquifer
Management plan

Implemented by theCentral Ground Water Board (CGWB),
this program maps aquifers (watbearing formations) to
understand their capacity and quality

17




Development Control Regulations mandate inclusion of RWH/ GWR in
buil ding planée

Inclusion of Rainwater Harvesting in  Building Building Harvest
Permission é Plot Area Infrastructure Type

A Anjar Area onar omccrons 2 )) A Gandhidham (Sq.km)

Development = DEvEloariEnt Between Percolation Pit or Bore
Authority (AADA) Authority (GDA) 30 to 500 Recharge
& coa (Est.1957)

A Inclusion of T Between Percolating Well with
Rainwater A" Inclusion of 500 to Rain Water Harvesting
harvesting as part = g Rainwa_ter 1500 System
of Environment h?rl\zles_tlng as ptart Between Percolating Well with
Management (( e A I=lteliis 1500 to Rain Water Harvesting
(Adapted GDCR) e Responsiveness 4000 System (up to ground

second river)

A Rain water harvesting is mandatory for all buildings with ground 4000 and Percolating Well with
coverage of 80 sg.mts and above above Rain Water Harvesting

L o System (up to ground

A Policy initiatives needs to be supported by ground level monitoring second river) for every

system 4000 sq.mt area

cePT.
ARSI




MAP
ADIPUR,GANDHIDHAM, KIDANA, ANTARJAL,SHINAY, |

CRDF

Anjar City Boundary

=== Ward Boundary

—— Roads

HH Railway Lina
Duilt up Arsa

SHOWING GANDHIDHAM MUNCIPAL LIMIT AT VILLAGE
IGPAR (BO), MEHGPAR (KU), GALPADAR.

CEPTRESEARCH
AND DEVELOPMENT
FOUNDATION

The twin cities of Kachchh

- Anjar and Gandhidham

Q 17.81 9
A ] )
:J“ (sq.rzin) |-? Wards
aee 109,238 26,036
Population Households
DRDD onz-]) 'ﬁi (2021)
29,214 9,770
L) ’ ’
#8886  ssoumpockes  BUBL  Slum HH
Slum Population (2021)
(2021) 25% of total population
boudngary & 30+ sg.km l w 4,10,000 (2021
& 110+ sq.km I f{i# 5.89,000
+Extended
boundary (13 Wards & Sectors + | (69,880 ?c’lum
11 Villages) : population)

New villages added to the city boundary i
Antarjal, Kidana, M eghpar-Borichi, Galpadar, Shinay,
Bharapar, Meghpar-Khumbadi, Padana, Mithi Rohar,

Chudva, Khari Rohar

cePT.
ARSI

A Kachchh is a largest district of Gujarat State ;

spread over 45,674 km2 with a long coast line
of about 406 kms

Kachchh region falls under arid -semi arid zone
(classified by average annual rainfall of 250 -
500 mm )

Growing economic and industrial hub in the
state. The key industries include Engineering,
Power, Steel Pipes, Cement, Handicrafts.
Emerging industry sectors include

Construction , Chemicals, Ceramics and
Textiles

19




CWAS in support with ACT conducted Geohydrological study for
aqui fer

under st andi

Approach and
Methodology adapted

Data Collection and Field
Investigations

Data Analysis and Aquifer
Mapping

Community Engagement
and Demonstration Planning

Aquifer Recharge Planning
and Strategy Formulation

CEPT
N VN (¥ i

ng

and

wat er shed

o f

20




Understanding the ground water
- Gandhidham

season

CWAS

ot

30 s

et eIt

pra pEy 130N

n330M

I:] Study Area
[:] Ward Boundary

T T T
e N ws0N

T T
BY0N

3o

T
2N

+ Railway
Road
:| @ studied el

dere e s sae e e worere e s wate

Lithology Legend
i Top Soil ¥ Location of Borewell
st
[ sandyClay ===-- WL Pre Monsoon 2023 East
on
v S G:o G? a:: 51.- Sand Stone WL Post Monsoon 2023
Y& o eesas WL Pre Monsoon 2024

cenTeR
FORMWATER
AND SANITATION

Scale

All Dimension Area in Meter

v
63
v

628

Average Mean Sea Level
67
v

30+ observation wells were studied to
understand groundwater behavior.

CRDF

CEPTRESEARCH
AND DEVELOPMENT
FOUNDATION

cePT.
ARSI

behaviour

for pre and post monsoon

wawe

non vy nvow sy

e

[ N i

| — s — A :
Pre and Post monsoon water levels

~ wereobserved 4

ven

e

o

TDS (PPM) PoS
Monsoon 2023

I <500 Legend
I 500 to 1000
1000101500 || Study Area
1500102000 || Ward Boundary
0 2000102500 " Railway

"
I 2500 1o 3000 Road @ i A g
LA s

I > 3000 A Studied Well

Pre and Post monsoon water quality
were monitored

e

naan

7w
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Understanding the ground water behaviour for pre and post monsoon
season - Anjar

Pre and Post monsoon water
levels were observed

vt o)

Pre and Post monsoon water
90+ observation wells were studied to guality were monitored
understand groundwater behavior.

cePT.
ARSI




Gandhidham characterized in three different zones based on

Geohydrol ogy studyé

70°40°€ 70°430°E 70'50°E 70°530°E 70'60°E 70°630°E 70'70°E 70°7T30°E 70'80°E 70'830°E

23'5‘0'.‘1

23'4;30‘N

\o

Recharge

23‘4.'0'.'4

23'30N

Legend

Gandhidham Boundary

2°330N 2330N 23°430N 250N

230N

23°730N

270N

z
5
84
2 e Railway
Road
z Stream
24
4
] —— RWL_Countour
4 Studied Borwell A
;;,. 0 0.5 1 2
AT 70°430°E 70'50°E 70°530°E 7060E 70630 7070 70T0°E 70°80°E T080°E
/ Subsurface Valley
/ Subsurface Low’ e
/ \ -
[[[[[[
C W AS FoRATER C R D F anooeveiomwenr | CEPT_
AND SANITATION Fou AYERSITY

A Based on the geohydrological study, the city
was classified into three zones q Recharge
Potential, Demand Management, and Salinity
Mitigation q to enable the development of
targeted recharge and water management
strategies for each zone.

A Recharge strategies were then designed for
each zone based on the underlying lithology.

A Subsequently, pilot demonstrations were
implemented across all three zones to test and
showcase the proposed interventions.

23




Zone -wise Groundwater recharge strategy for city

- Gandhidham

Techniques Litholog Type Depth (M) Depth (M) Litholog Type Techniques
Water retaining Salj, - o r
Pondl/lake with recharge —#= ;5?::.’5:, <+ 0-3 o R 0-4 La Fmec:::ﬂw > wa:,z;:;:::: nd
structure A° %,
Percolation/ Filtel 1l g {69
el ion/ Filter wells, Sand _ o '~ _ Sand ,
recharge beds, recharge Soil mixed 4 2 £ 2 ¢ = pockets P~ Recharge pits up to 5m
pits in common plots/ -eb:::: and —<4+— 0 2 >
public places up to gravels g 'oq
5-10 m 12 -42 5 12-42
. Defunct welll
L existing tubewell
+ Defunct well/ existing recharge with filter
tubewell recharge Kankavati g Kankavati chamber
with filter chamber Sandstone 42 .75 ) ‘1,60 42-75 Sandstone Artificial recharge
Artificial recharge o \ 4 tube well (55 m and
tube well Manage“‘e more) (
{45 m and more) 0-9 9.-30 30-70
Depth (M)
= Percolation/ Filter wells, recharge beds, rech + Defunct welll existing tub h ith filter chamb ival
Techniques “pits in common plois/ publicplaces wp 105 (L e

Overall
Strategies

cenTeR
C WA S FomATe:
AND SANITATION

groundwater recharge, Drinking
water Source Development

CEPTRESEARCH
AND DEVELOPMENT
FOUNDATION

Decentralized Source management, Regular
GW quality monitoring, recycling and reuse
practice (treated water/ mini STPs), regulation
for demand management, Rooftop RWH with
Storage tanks

Development of Surface
Recharge structure for

Creation of a hydraulic barrier along the
coastline; Banning groundwater extraction;
Surface Water harvesting (buffer reserve),
and Shallow filter wells

CEPT

SANIRSITY 24




Scaleup initiatives by GdMC under

Map of Gandhidham with Recharge Potential Areas ¥.8% s N\

The depths mentioned are tentative, actual depths shall be based on site strata.

Legend

& Landmark

© Recharge Borwells
® Recharge Plot

3 Irytervehtionssuig d:
" Recharge Borewells: 25 ..

Tentative Borewell Def

60-70 Meter i
NE erventions suggested:

f‘Edul:echarg Borewells: 8

. Z% ) e

Interventio ™

‘Recharge Borewells: 14

S 4 h oy M) o ¥ 3km

S = " = > 3 F s e e —
Please note- these depths are tentative, and should be amended based on the actual strata encountered at the time of construction. For mitigating Floods, strate;

gies like

Borewell along with Filter bed, Recharge plot etc. is to be considered based on volume of water available in the area additionally, Recharge Pit, Percolation wells are also required.

cenTeR
C WA S FomATe:
AND SANITATION

= CEPTRESEARCH
< R D F anooeveopmenr | CEPT
FOUNDATION UNIERSITY

oCatch the

Rai noé

A City-Level Groundwater Recharge Plan is

developed to address challenges, such as
depleting water levels, deteriorating
guality and flooding during rainy season.

Considering the Geohydrological
characteristics of each management ,
specific locations for appropriate
recharge techniques have been identified.

These locations are strategically selected
to optimize groundwater replenishment
based on the unique needs and

conditions of each zone.

Based on these recommendations GAMC

has initiated various GWR structures
under Fdwf k Wkh Udl g

25




Potential Categorization

69'S9I')U'E 70'0;0"[ N'ﬂ‘.BD"E 70'1"0'[ 7D'1.30"E 70'2.0"5 7\1‘2‘.30'5 70'3.D'E 70'3;30'!

= Legend =
R L2
2 D Anjar Boundary 2

I: Anjar Sattelment

Main Road

== Railway
o % S, o
S 4 e, ® SpotRL -S
W Recharge Potential ?

o

] ] Moderate
e |
& R
= L2
z z
2 L 3
o o
2 ]
2l Lo
12 °

i :
A N

=lo 0.5 1 2 / 2
-3 Kilometers / \ | 8

T T T T T T T T T
69°59"30°E 70°0'0"E 70°0'30"€ 70°10"€ 70°1°30"€ 7020 70°2'30"€ 70°30% 70°3'30°€

CR D F anooeveiomwenr | CEPT_
F UNIERSITY

or Ground wat e

A Based on the Geohydrological study,
Geohydrological Potential
Categorization for Management
Strategies were developed.

26




Zone -wise Groundwater recharge strategy for city

- Anjar

Zone-wise Recharge Techniques - Anjar

Techniques Litholog Type Depth (M)

Loose unconsclidated

Percolation Bedf
Recharge pit @8 Sandy soll mixed with  {um 0-6
Pebble & gravels

Red to yellow clay
Pockets - No aquifer
and impermeable

Artificial Medium Sand -
Recharge Tube Shallow Aguifer Loose
wall {ART formation

18 -24

Clay and Laterite — Poor! No
Aquifer

24 -72

Fine sand with
Pebbles - Kanakavati
Sandstone

Artificial Recharge

Tube well (ART) T2-96

Clay’ Weathered Basalt’

Campact Basalt 96 - 196

Artificlal Recharge

Sandstone - Very good
Tube well (ART) Aquifer

196 - 315

[[[[[[ CEPTRESEARCH
FORMWATER AND DEVELOPMENT
AND SANITATION FOUNDATION

CEPT
NPYERSITY

n Depth (M)  Litholog Type  Techniques
Pop % N ===
(QQ ‘;9 Artificial
Recharge
E 6‘ ’@ e g-?:::::-ﬁ?:::?..":{ Tube wrgll
- Q’ {ART)
il
£ c
20
T% &
- A

Clay Layer with no potential for recharge
Depth — 0-65 m

27




ed

aqui fer

management techni

—— Stream
Landuse
I River and Waterbody

I Fubiic Area

I commercial Area
| Recreation Garden
I industrial Area
- Agriculture Land

;ﬁ Residential Area
Geology
Kankavati Seres (Sandstone)

Deccan Trap (Basalt)

Bhuj Formation (Sandstone)

Tegend Recharge Potential Zone
D Anjar Boundary ' X Low

Main Road ‘ Moderate
itttz Railway / High

Aquifer System (Strategy)

_Multiple Aquifer System -
.| ||~ "= 1Loose and Semi Consolidated

H (Flood Mitigation)

Shallow Aquifer System -
Weathered Basalt

Jel (Rain Water Harvesting and
N Ground Water Recharge)
|
Deep Aquifer System -
| Semi Consolidated Sandstone
4 (Deep Ground Water Recharge)

Manage Aquifer Recharge Technique
@& Recharge Borewell (42 No.)
® Defunct Bore Recharge (13 No.)
B Recharge Plot (11 No.)

.| | Il Renovation of Waterbody (8 No.)

£ ‘ - Recharge Pit in Public Area (110 No.)

(4

A City-Level Groundwater Recharge Plan is developed to address challenges, such as depleting water levels, deteriorating
guality and flooding during rainy season.

A Considering the Geohydrological characteristics of each management, specific locations for appropriate recharge

techniques have been identified.

A These locations are strategically selected to optimize groundwater replenishment based on the unique needs and

conditions of each zone.
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Various Techniqgues for Ground water rech

VAVAVAVAVAVAVAVA
AVAVAVAVAVAVAVAY,

Recharge
Tubewell
Depth
Based on
the zone

VAVAVAVAVAVAVAVA

Diameter
¢ 9.0M

VAVAVAVAVAVAVAVA

Boulders (2 m)

v Water Level
Filter Well ) o
Recharge Pit Artificial Recharge Tubewell
Water Retaining Space ~_
gt P A AT TR T A T T A T T T RN
A A B A A e B B B o 2 S BB R oE5S
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Percolation Bed
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Anganwadi no-85, DC-5 Gandhidham

A Rainwater Harvesting - Rooftop Storage
for Drinking Purposes at Anganwadi

6000+ Litres fresh water available for 30+
students, through Rainwater Harvesting in

Gandhidham

[[[[[[
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CWAS

CEPTRESEARCH
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FOUNDATION
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Demonstrat i

Gandhi

on |

3 school cluster - Kanya Shala, Kumar shala and Hindi Shala

A Rooftop Rainwater Harvesting for drinking
purpose and Ground Water recharge for
improving depleting water levels at Group
School in Gandhidham

40,000+ Litres fresh water available for 3000+
students, through Rainwater Harvesting in

Gandhidham

Excess water gets recharged in the ground and
reduces flooding like situation in school
ground

dhamé

Bio -Swale to
increase water
holding capacity

Plumbing to capture
roof top water

GdMC Building

A Ground water
Recharge using
rooftop rain water

Improves ground
water table

30




Pil ot Demonstrati on |

APMC
Swami Vivekanand school

A Groundwater recharge
structures to mitigate urban

_ _ A Groundwater Recharge using rooftop rain flooding and improve depleting
A Rainwater Harye§t|ng - Rooftop water and surface water Ground Water levels
Storage for Drinking Purposes at
Anganwadi
36+ million litres groundwater
6000+ Litres fresh water available 10+ million litres groundwater recharging recharging annually through
for 30+ students, through annually through GWR GWR
Rainwater Harvesting in Anjar
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Household RWH, Bio swales and GWR Traditional
structure method
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Rainwater drinking Mural depicting water conservation
' station practice &city fabric

A The Rainwater Harvesting (RWH) Theme Park at Adisar Park in Adipur , Kutch, is Gujarat's first -of -its -kind demonstration
park dedicated to rainwater harvesting and groundwater recharge .

A It is developed in partnership with Sindhu Resettlement Colony and Gandhidham Municipal Corporation .

A SRCand GAMC to promote this park as educational and awareness platform promoting sustainable water conservation
practices . Conduct exposure and learning visit by school students and active citizens .
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A Jaydip ji, resident of Chitrakut Society, Anjar; teacher and
member of Bharat Vikas Parishad.

A Constructed two separate tanks : one for municipal supply
and one for rooftop rainwater harvesting

A Simple system: terrace downtake pipe, valve, and elbow
for first -flush diversion .

A 6000 -litre tank ; family of 4 uses water for drinking and
cooking (lasts 9010 months) .

A Tank generally kept covered ; opened only in evenings to
avoid sunlight exposure .

CWAS i cwas

CRDF:== | L. | A

erstorage Tank

Apabhai Ahir, resident of Golden City Society, Anjar;
teacher at Kanyashala, Adipur .

Constructed two separate tanks: one for municipal
supply and one for rooftop rainwater harvesting .

Simple system: terrace downtake pipe connected to
rainwater tank with valve and elbow for flow control
(first flush diverted) .

7000 -litre tank ; family of 6 uses water for drinking
and cooking throughout the year.

Tank remains sealed ; water pumped as needed .

Proved highly beneficial during Cyclone Biparjoy .

Ushaben, Adipur (Gandhidham) resident, athlete and
runs awomen empowerment NGO..

Inspired by traditional rainwater harvesting practices
from Mumbai, a simple home -based system was
created .

Terrace runoff is diverted (after first flush) through a
pipe to storage drums and an underground tank .

Water is filtered using muslin cloth layers and stored
in multiple containers .

Uses harvested rainwater for drinking and cooking
throughout the year.
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Strategic Value Additions through Sustai

. Improves compliance with
building bye -laws &
environmental norms

Enhances project face
value & green
branding

Reduces long -term Increases market appeal to

water dependency & [8[8’8] environmentally conscious
tanker costs buyers

vy

iy o) y Positions project as

d climate -resilient & future -
™ ready

e | CEPT. 34

NPYERSITY




Jal Sanchay Jan Bhagidari : From Responsibility to Action

K- N Architects /Engineers
> 4 A Planning as per Bye laws
A Approach Development authorities for technical details
=0

Builder/ Developers

A Implementation as per approval
A Water Security integrated approach

Development Authority

A Plan Approval

Monitoring

Building Use Certificate
RWH/GWR Information desk

To To I>
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Integrate Water. Elevate Value




