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Moving towards water secure and
climate resilient cities
Gandhidham

Water Security Assessment for Gandhidham is prepared by the Center for Water and Sanitation (CWAS),
at the Centre for Research and Development Foundation (CRDF), CEPT University
in partnership with Empowerment Foundation and Dasra to support Gandhidham Municipal Council

To move towards water secure and climate resilient cities.
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Cities have become more susceptible to water scarcity than ever before. Climate change and resultant uncertain weather patterns are
forcing cities to take extreme steps to combat severe water crisis, especially during summer months. Indian cities are no exceptions.
Understanding the severity, Gol has launched AMRUT 2.0 (Atal Mission for Rejuvenation and Urban Transformation) which focuses on
making cities water-secure and self-sufficient through circular economy of water.

Gandhidham is located in the arid region at the Kachchh district, Gujarat. It receives around 430 mm of annual rainfall in comparison
to the national average of 1152 mm. Large part of the Kachchh region including Gandhidham are water stressed with a severe
shortage of drinking water in the summer and is characterized as a drought-prone areas. This situation has improved significantly
since the long distant Narmada canal water has been made available as drinking water. However, change in rainfall pattern in
Narmada catchment may result into water scarcity in Gandhidham, if the local water resources are not managed well.

In this context, CWAS at CEPT University in partnership with Empowerment Foundation and Dasra will support Gandhidham Municipal
Council to move towards water security. The key support will include assessment of existing water scenario, developing water security
plans for the city and demonstration of pilot projects like rain water harvesting, ground water recharge, revival of defunct wells and
reuse of wastewater. A mix of secondary data provided by the city, primary surveys, and stakeholder interactions were done to
prepare the assessment slide deck for Gandhidham city.

CWAS team acknowledges excellent support by Gandhidham Municipal council officials. Discussions with other stakeholders such as
private water suppliers, water sector experts, community groups and slum households have also helped assess existing water scenario
in the city.

We thank the Dasra team for its support and Empowerment Foundation for its grant to CWAS for this activity.

Meera Mehta and Dinesh Mehta
Center Heads, CWAS




About the project...

Moving towards water secure and climate resilient cities - Gandhidham:

CWAS-CEPT University in partnership with Dasra and Empowerment Foundation will support
Gandhidham Municipal Council to move towards water security.

CWAS in consultation with Gandhidham Municipal Council(s), has carry out citywide assessment and
will develop Water Security Action Plan for the city along with some pilot demonstration projects
around rainwater harvesting, groundwater recharge / revival of defunct well and potential reuse of
used water

The project is being funded by Empowerment Foundation.

What the project will bring in for the cities?

Water security action plan can benefit the cities to become water secure by augmenting water
availability through harvesting and/or recharging, overcome water scarcity through demand
management, behavioral changes in citizens on judicious use of water through community
participation and bring in institutional accord through policy initiatives.

Thus, the study aims at moving Gandhidham towards water secure and climate resilient cities.




The project will develop a water security action plan for both Anjar and
Gandhidham...

DEVELOP A WATER SECURITY ACTION PLAN

[

Water Security Key |5§ues
Plan Objectives an
Challenges

Desk review of various
Water security frameworks
across the globe

Assessment and in-depth
understanding of current
water situation
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PLAN
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Stakeholder Set
Consultation

Priorities

Stakeholder consultation to bring
accountability and owner ship
towards the initiatives

IMPLEMENT
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. Implement . Engaging Developing

|n[i:;5tli?::s Pilot gﬂﬁ:ﬁ:‘” with local SoPs/
Projects g communities Guidelines

Implement pilot projects such
as RWH, GWR etc. to
demonstrate reuse

Capacity building of the ULB officials and
other stakeholders involved in the projects

Developing SoP’s, guidelines
for proper functioning of the
pilot project and proposed
initiatives
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Overview of water scenario in India

Water availability is
becoming less
predictable in many
places with increased
incidences of flooding
and droughts.

OF INDIA FACES HIGH TO EXTREMELY HIGH

WATER STRESS

Iﬁ% Of Country is Drought prone

Equitable access to safe » e 687/ | e
e i Withdrawals/Available Supply

drinking water = 15 | W;ﬂ,
continues to remain a - et
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https://www.wri.org/insights/3-maps-explain-indias-growing-water-risks

The threat of water scarcity or “Day Zero” is looming towards Indian Cities

« Groundwater depletion with presence of

. high metals
» High water loss . + Poorly laid out infrastructure leads to high
+ High groundwater abstraction NRW

« Rising demand and poor supply management
« Water source pollution

» Abolition of water tax in 2011

" Kolkata
Delhi —_—

» Inequality between water supply hours

» Pollution of water source and groundwater due to
improper industrial effluent discharge

» Poorly laid out infrastructure

« Minimal rainwater harvesting initiative implementation

» Rapid and unregulated urbanization

« Poorly laid out infrastructure
» Delaying the groundwater rejuvenation
« High water loss

- Contamination of water sources
+ Overexploitation of groundwater
« Rampant development
» Depletion of own sources and dependency on Construction over natural streams
distant sources Poor consumption control measures
» High percentage of concretization which causes ... .
flooding Chennai

Bengaluru <«
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Issues faced by urban water resources in India

CWAS :==.
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Climate change
and

Erratic rainfall
patterns

Increasing
dependency

on distant sources

Over- Exploited
water sources

Rivers and lakes
are

polluted and drying

Ageing and leaking
infrastructure




Water Security is high on National and International agendas, cities too need
to align towards these agendas

AMRUT 2.0 Government of India has put a strong emphasis on
“"}*'“""“‘”"'""‘“" water security — The Atal Mission for Rejuvenation

and Urban Transformation 2.0 (AMRUT 2.0) has

3 water security as the central theme
LNRY

Atal Mission for Rejuvenation
aid Urbran Transformation

KET OBJECTIVES

)

CLEAN WATER
AND SANITATION

Sustainable Development Goals (SDG 6)

« Target 6.1: Achieve universal and
equitable access to safe and affordable

i i ' Conservation of L
Ensuring universal Focus on moving . drinking water for all
access to drinking towards water waterbodies and urban
water connection at secure cities aquifer management

 Target 6.6: Protect and restore water-
related ecosystems, including rivers,
aquifers and lakes

household level

N
Source: Gol, AMRUT 2.0 Guidelines: https://mohua.qov.in/upload/uploadfiles/files/AMRUT-Operational-Guidelines.pdf
Sustainable Development Goals (SDGs): https://sdgs.un.org/qoals 10
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Definitions of water security across the globe focuses on quantity and quality

of water

WATER is
Available in Quantity

Adequate Safe

Sustainable

Affordable Acceptable

Sufficient

Accessible

Good Quality

to ATTAIN

Improved Livelihoods

Resilient Economies

Healthy Ecosystem

Human well-being

Political Stability

Peace

manage Water related risk

“Water Security is access of water for basic human needs in
adequate quantity and quality, which is reliable and affordable.”

The frameworks are comprehensive, covering the various aspects associated with water and water governance,
however water needs to be looked from regional context as the situation varies from place to place...

CWAS -, | CRDF i | 871 "':2_"
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Study Objectives

The study has four main objectives, which are as
follows:

+ To Assess th.e !Existing water ;ituation in bqth
the cities: Existing water situation for both cities Assessment of Existing water Situation in both the
will  be assessed through the lens of cities
Accessibility, Quantity, Quality, Reliability and Q
Affordability.

+ To develop Water Security Action Plan: Water
security action plan will be developed based on
the water service chain assessment where new
initiatives will be explored to make the two
cities water secure.

To develop water security action plan

+ To implement pilot demonstration projects:
The project also includes implementation of Implementation of Pilot Demonstrations
action oriented pilot demonstration around
rainwater harvesting (RWH), ground water
recharge (GWR), recharging urban flood spot etc.

« To document and disseminate the work: The : ; ; )
complete project along with scale up plan will be Documentation and Dissemination
documented.

CWAS . | CRDFzs-|wr. . 2 @ 13



Water Security assessment framework focuses on four key aspects: Water
source study, municipal water services, institutional framework and citizen
participation

Water Security assessment framework is based on the Urban Water Security Management Toolkit developed by CWAS and is
further adapted. The toolkit, assess the city’ s existing water situation from Urban water supply system and Urban water
resources perspective. The service chain is analyzed through the lens of five parameters viz.,, Accessibility, Quantity, Quality,
Reliability and Affordability.

Water Security
Assessment
Framework

The institutional and regulatory framework
adopted in the city plays a vital role in its
water management and service delivery.
Thus the same has been further examined for
better understanding of the city’ s water

system. Urban Water Urban Water
Supply Systems Resources
Last but not least, citizens, the end user, of Assessment Assessment

the water service must be included in the “ “
assessment process and hence the framework

incorporate assessing the existing water

system from citizen perspective.

Based on the above assessment framework, ‘
the Water Security Action plan for the two Exploring new opportunities for water securit
cities will be developed which will explore the P 9 PP . y
. - planning
new opportunity to make the cities water
secure.
N
ey P Source: Developed by CWAS based on Urban Water Security Management Toolkit (CWAS) and review of various guidelines and
CWAS .. | CRDFEES | &7 reRERm @ frameworks across the globe 14



Study Methodology

-

Desk review

Site Visit

Discussion with ULB officials

Detailed desk review of
various Water security
frameworks, toolkits etc.
adopted across the globe to
make cities water secure

« Asian Development Bank:
Asian Water Development
Outlook (AWDO)

« United Nation: UN" s
Framework for Water Security

«  WaterAid: Water Security
Framework

o CWAS: Urban Water Security

Planning Toolkit based on

Site visits to all the water and

sanitation related
infrastructures in the entire
city

Survey of all the slums to
develop slum profile and
understand equity aspect in
city systems

City survey to understand the
urban fabric

Discussion  with  CO,
President, department
heads and engineers to
understand the existing
infrastructure and
governance practices
Visited various
departments of the ULB
like Woater, sanitation,
IT, property tax etc.

(including Slum pockets)

[ Discussion with citizens ]

Discussions with
Citizens, slum dwellers,
Youth leaders, senior
citizens etc. has been
conducted for better
understanding of the
existing water and
used water systems in
both the cities.

Bhuj Experience
CWAS :::.

L

C R D F _'\._.___.:.' .‘;:.':.- . | CEPT

@ Source: ADB; United Nations; WaterAid Water Security Framework; CWAS — Urban water security planning toolkit
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https://www.adb.org/what-we-do/sectors/water/asian-water-development-outlook-dashboard
https://www.unwater.org/sites/default/files/app/uploads/2017/05/
https://washmatters.wateraid.org/sites/g/files/jkxoof256/files/tlchargez-notre-cadre-pour-la-scurit-de-leau.pdf
https://cwas.org.in/resources/file_manager/urban_water_security_planning_toolkit_compressed.pdf
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Gandhidham is a city located in Kachchh district of Gujarat...

TR 13 13
32':&,530 |l9 Wards Sectors
A 1)
FA)  (sq.km) (SRC)  (KPT)
4,10,000 87,280
P Households
wbdd "5 ot (2021)
ws 69,880 13,950
mimD 17 slum pockets Slum HH
Slum Population (2021)
(2021) 17% of total population

« Kachchh is a largest district of Gujarat State; spread over 45,674 km2 with longest coast line of about 406 kms in the state
+ 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

CWAS .

2 @
F—— Source: PAS (SLB) 17



The region is chronically drought prone with a frequency of once every 2.5
years. However the rainfall shows an increasing trend in past three decades

900 “

800 - « Kachchh district has
faced famine every 2.5

700 i . - 3 years

600 ;

 In the last decade this
E region faced severe

. RSO A RO ........ T drought in almost
400 2 e R o altemate vear
U TRTRRTE AEhhh [ FRY R @ 3 . (2012’16&18)
300 i g 2 4 ,
- « Number of rainy days
200 & has increased (~13
days)

100

0

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

mmmmmm Gandhidham 00000 eecceecces Linear (Gandhidham)

421.2
485.1
5127
433.2
495.1
4583
528.5
478.2

522

508.2

¥
2
3197

259.6
255.3

158.1

148.2

In recent decades the rainfall pattern shows an increasing trend that can be tapped to

augment the own water resource of the cities in Kachchh Region

CWAS:::.. CRDF

;,?g,_ Source: Gujarat State Disaster management Plan — 2016-17; and IMD; Economic and Political Weekly © 2002;IMD Grid data -
- https://crudata.uea.ac.uk/cru/data/hrg/cru_ts_4.06/ge/?_ga=2.66627182.1783822406.1667891824-833973110.1667891824; Kachchh Mitra (Local news paper, Kachchh) dated 18
9th September 2022, https://cdn.s3waas.gov.in/s32dace78f80bc92e6d7493423d729448e/uploads/2018/09/2018091226.pdf; Mamlatdar Office (AMC and GMC)



https://cdn.s3waas.gov.in/s32dace78f80bc92e6d7493423d729448e/uploads/2018/09/2018091226.pdf

Gandhidham is among first planned city for refugees that migrated post

independence..

The city was created in the early 1950s for the
resettlement of Sindhi Hindu refugees from
Sindh (now in Pakistan) in the aftermath of the
partition of India.

Gandhidham Main Market - 1978

Rotary Forest- Urban Forest 2 -~ Gandhi Samadhi- Adipur

Gandhidham is a planned city with various landmarks such as Gandhi
Samadhi and Urban forest.

Due to close proximity to Kandla port, Gandhidham houses huge timber
market, special economic zone etc. in the peripheral area.

i
' -]

e Source: City visit; Livemint.com (https.//www.livemint.com/news/india/pm-modi-to-inaugurate-veer-balak-memorial-in-
£
orenimer gujarat-s-kutch-today-11661655390445.html) 19
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Gandhidham is a planned city developed for resettiement of Hindu Sindhi’s
post partition

Commercial and Industrial Development

" The city has commercial
4 development along the main
spinal road. Residential
setup with G+1 structures
can be observed in and
around the secondary roads

_ e
o i
L

Gandhidham city is
demarcated as wards
and sectors

The city has dedicated land
parcels for commercial setup
and industrial functions like -
for GIDC, port areas, light
industry etc

CWAS .. | CRDF %



~17% of Gandhidham Population lives in Slums
ﬁ 17 oo38. 69880
Slums Population

4X 13950
s

: Households

Gandhidham city has 17 notified slums. The slum
population ranges from 60 — 13000 + (as per census 2011).
The slums have mix of partly kacha and pucca houses
with basic water and sanitation facilities provided by the
municipality. These slums have major economic
dependency on Kandla port, GIDC, KASEZ and similar
industrial setups in and around the city.

----- Gandhidham City Boundary

Ward Boundary .\‘\‘ \\1-7
Roads e /
S, e
-+ Railway Line -~ \ 14
Built up Area '."""-‘.ﬁ__:w["w g
I sium Pockets X

CWAS:::.. CRDF:



Visual assessment of slums- Gandhidham

Sundarpuri Slums i ' i e K 3 . Cargo slum

=

Concrete/ bitumen/ paved roads with under ground drainage connection is observed

Housing Typology

N

]

gSundarpuri Slums ums

Sundarpuri area have G or G+1 pakka structures rest of the slum have structures with tin shed roofing's

CWAS ==, | CRDF Stz | cEPT ,_’E\”_ @ Source: Primary Survey
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The water source for the cities has made a radical shift from ground water to
distant surface water source, post implementation of Narmada Project

Narmada Pumping

Dam
- station +Anjar WTP Tappar

(30 kms)

Varshamedi
Pumping Station
(Narmada Water)

To Mundra

GWSSB - Borewells 4

----- City Boundary

GANDHIDHAM

Bulk Supply
..... GW Supply - Gandhidham
£ Pumping Station
. Anjar Borewells

Gandhidham Borewells ToKandla . \

I Whn

GANDHIDHAM - 40 MLD

Rambaugh WTP, -~
Gandhidham

Surface Water

Gandhidham has 75% dependency
w—n Narmada water

Ground Water

Gandhidham has 25% dependency on | EHE

ground water, which is Saline and not
fit for drinking purpose

GANDHIDHAM - 12 MLD

GANDHDIHAM (Total Supply 52 MLD)

« Before Narmada, the city had dependency on 40 tube wells
(situated in Anjar taluka), out of which 12 tube wells are currently
dysfunctional

Also the city is planning to shift to surface water (Narmada
water) over a period of 5-8 years

CWAS Efi‘;i:_wmu CR DF E?E;E[ﬂ ‘ICEP'I'__ - '.;{?:_;" Q Source: CGWB REPOff, Discussion with GW/L, GWSSB, Anjar and m m 24

Gandhidham Municipality officials and Filed visits; CWBP*



Gandhidham has 25% dependency upon ground water however water is drawn
from Anjar’s aquifer...

«  Household or community level bores are B vecrer Ll OGL (i feen

present in Gandhidham !
«  The 30 bores which supply 12 MLD water "B >
to Adipur Area are in Anjar Taluka 5
i oo
« Water levels observed to be shallow in 2 )
Gandhidham at 19 feet tO 40 feet. : mannagar gandgidham Kodiyarnagar pvt vendor Lodyarmagar Water Supply
Muricipal garden ward 3= Kodiyarnagar Water Supply 2 Karya shals primary ach..
« Saline ground water is found in parts of
Gandhidham.
Residents have bores, which were drilled during
« No control, regulation or monitoring on construction of their houses and they still use the bore
ground water draft in Gandhidham. water mainly for daily chores as and when required.

To understand the geo-hydrological features of the region, CWAS has taken up detailed study of Geo-hydrological
assessment to characterize aquifers in Gandhidham with ACT organization

CWAS &2 | CRDF it | ceor Fad @ Source: Field Survey and discussion with pump operators, m
s s | WS peeinET Anjar City; Bhujal App — Waterlab; CGWB Report 2022 25



Gandhidham has installed Water Treatment Plant (WTP) of 40MLD capacity

Rambaugh WTP

----- City Boundary

Built up area

% Water Treatment Plant

u OHT and Sump Locations

B Borewell locations

Gandhidham officials

!“,— @ Source: field visit and discussion with WTP operators,

Gandhidham has 40 MLD Water Treatment
Plant The city is augmenting its treatment
capacity by 27 MLD under “Nal se Jal”
Project.

The WTP at Rambaug, Gandhidham is non-

functional since more than a year, however
Chlorination is done at WTP

26



Gandhidham’s Water Treatment Plant is operated by private contractor

* Private agency named- R.P. Jaiswal is managing the WTP for
more than an year

» The contract is revised annually

+ Agency takes care of mechanical and electrical part, which
includes overviewing the property, monitoring the motors,
motor repair, valve repair etc.

« Due to electricity fluctuations, pump failure is the major
issue which the agency faces

« Maintenance of the metering system comes under the
responsibility of Gandhidham Municipality, however the
intake meter of the WTP is not working since long (application
for repair has been submitted to the respective department)

Non functioning meter has bring an ambiguity on amount of
water supplied by Narmada (Raw bulk supply) and water
received by the city

CWAS =2 | CRDF it | cepr ,f“,_ @ Source: field visit and discussion with WTP operators and

.......... 0&M agency




Gandhidham has ~7 ML ESR and ~11 ML Sump storage capacity which

distributes water across the city(1/2)

 Gandhidham has 8
ESRs with total 7 ML
capacity

« Gandhidham has 1 UG
sumps with total 11.2
ML storage capacity
(sumps are additional
storage structures which
does not supply water
directly to the system)

+ The city is augmenting
its storage capacity by
constructing 7 ESR/UG
sumps unde the “Nal
se Jal” Project

CWAS -, | CRDF i | 871

City Area

5y o iy
t 4 1 . t *
N/ v :
- ’A - M - .;.!
ndustries um) Sundarpuri (ESR +Sump) N/
(‘(g? 6 Industri H;‘|ESR +Sump) 9B Hw{E;R +Sump) undarpul f ump| M GL
GL
SW Source -1 ‘\?\" o —al— 4B HW (ESR +Sump)
Adipur Area (4] 1.
TN é Rambagh WTP —_—
S e 5 (GWIL — Sump)
'S
Tappar Dam & * ‘ ‘ ‘
NarmMaadlaiay(a:anal DC 5 HW (ESR +Sump) Jagjeevan HW (ESR +Sump) Sector 4 HW (ESR +Sump) Oslo Circle Field Office
/" GL N/ < N/ = N/ = 1
|- X X X i
GWSSB (Borewell -30 + 4-! -b-! -&! H
from GWIL)
Sector Area
- 1
2B HW (ESR +Sump)
vl
ANy
-
—

@ Source: field visit and DPR “ Nal se Jal”
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Gandhidham has ~7 ML ESR and ~11 ML Sump storage capacity which
distributes water across the city(2/2)

As per MoHUA, the required
storage for daily supply is ~21

Rambaugh_ /2,
WTP

Industries

¥ ML which the city suffice
. - The city needs to emphasize
DC 5 HW on management of water
8 supply system and move
) i \WT S TR towards daily water supply
‘Jagjeevan HW L t
A systems
Built up area Sector 4 HW
- Slum Pockets E;
Water Bodies
ESR L

)

Source: Guidelines for Planning, Design and Implementation of 24x7 Water Supply Systems, MoHUA,
https://mohua.gov.in/pdf/624eb498862a7Guidelines-for-Planning-Design-and-Implementation-of-24x7-
Water-Supply-Systems. pdf

2

CWAS = | CRDF iwisten | cEPT P @ Source: field visit and DPR “ Nal se Jal”



Gandhidham has good water supply coverage with only Khodiyar Nagar slum
with partial supply connections

GANDHIDHAM

o
(2]

.6

100.0

95.9 95.5 95.1 96.6
A 80.0 62.9 60.6 60.8 61.1
==== Gandhidham City Boundary ) 60.0
Ward Boundary . : ’ 40.0
Roads
-+ Railway Line Rambaugh ) . 20.0
Built up Area WTP (Sum pY N —— 0.0

60.7

[ ————————

Direct Supply FY 2016-2017 FY 2017-2018 FY 2018-2019  FY 2019-2020 FY 2020-2021
2B HW w“‘" m Coverage of WS in City (%) m Coverage of WS in Slums (%)
RLWY, — ——
S Sundarpuri N l f 1 f 1
et 3 150.0 112851 1 1
b oo i 1047 92.5 86.8 | 5 )
1000 N} : 1
1 I 1 I
50.0 | 1 1 i
1 1 1 |
0.0 - ' e
FY 2016-2017 FY 2017-2018 FY 2018-2019 FY 2019-2020 FY 2020-2021
Gandhidham Per capita Water (Lpcd)
.. tor 4 HW
As per 2022-23 ~ Th f t | ti is 60%
s . e coverage of water supply connection is 60%,
TilEE e however on field the city seems to have full
residential e coverage
properties are . b .
58,000 out of + IFFCO, Railway Colony and The per capita supply has decreased from 128 to
which 29,008 KPT have their separate suppl i ichi
(50%) has water p pply 89 LPCD over the period of 5 years which is

— directly from GWSSB

mainly due to increase in population in the city

connections
[ N

el @ Source: 100 Ipcd as per SIMMSVY; PAS (2016-21), Field
T Survey and discussion with ULB Officials, Gandhidham City 30
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Gandhidham city has intermittent supply system with once in 3 or 4 days supply
and the supply hours vary from 1hr to 6 hours

GANDHIDHAM - City Area Supply Hours

=== Gandhidham City Boundary
Ward Boundary
Roads

+H+H Railway Line
Direct Supply

Supply Hours

- 6 hrs.
B s

3 hrs.

2 hrs.

1hr.

|:| 20 mins.

Supply Days

Once in 3 days
Once in 4 days
Once in 2 days

===~ Gandhidham City Boundary
Ward Boundary

! Roads
- Railway Line

Built up Area

9B Direct Supply

6 Industries

Sundarpuri

Supply Hours

[ JETIYS
- 2 hrs.
4 LI
\ - No supply

Once in
i )gi Ylys royer 4B HW
1

GANDHIDHAM - Slum pockets Supply Hours

6 Industries 9B ﬂ Once a; | ’\
week

Oncein 3 - RLWY.
days arpuri

DC5
IFFCO
No supply KPT
Once in 3 L Oslo Cirbla’ﬁel’cg
days 1
Sector4  Two days
supply and
next one
Every alt. « day off
day.

Once a
week

Spatial discrepancy in supply hours is observed in city areas. Slum pockets have pressure issues. Some slums have

continuous supply for 2 days and then supply is skipped for a day and a few

pockets are missed out.

CWAS:::.. CRDF

@ Source: Field Survey and discussion with ULB Officials,
Anjar City
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Leakage in the system

is the major cause of Non Revenue Water(NRW) in

Gandhidham
Billed Metered Consumption Revenue
Billed Authorized Consumption (NA) Water
) (36.0 MLD) Billed Unmetered Consumption
Authorized 70 % (36.0 MLD) (36.0 MLD)
Consumption 70 % 70 %
(36.9 MLD) - -
. . Unbilled Metered Consumption
. Unbilled Authorized (NA)
70 % Consumption - -
GANDHIDHAM Unbilled Unmetered Consumption
(0.9 MLD)
System Input 173 % (0.9 MLD)
Volume ' 1.73 % Non-Revenue
(52 MLD) Unauthorized-Consumption Water
Apparent Losses 0%

Water Losses
(15.1 MLD)

30 %

0% Metering Inaccuracies
o —— ANA)_______________
Real Losses : Leakage on Transmission and/or
i Distribution mains
el : (15.1 MLD)
° i 30 %

* Need to switch from ad-hoc to permanent solutions which can be identified by conducting water audits.

CWAS :::.

CRDF s @ 2

@ Source: PAS-SLB (2016-2022)

(15.1MLD)
30 %

Distribution
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Due to intermittent supply, Private Water supply tankers have gained in
importance in Gandhidham city, which the citizens find more reliable

(2999) g Water supply in Gandhidham city is once in 2-4 days, so people have

805 | to store water for that duration and incase of delay in water supply or

oo

sudden increase of usage, private water suppliers play crucial role.

It was observed that approx 5 to 10 such suppliers were present
within 1 km road leangth in many areas.

These tanker charge around 300-450rs per Tanker (5000lit water)

Pvt. Water
Tankers

2Xe

These suppliers generally have inhouse/ pvt. Borewells from where they
draw water, however there is no control or regulation over ground
water extraction

II
<

At times there is inspection from municipal authorities and
penalities are levied from suppliers. However, they were reluctant to
share any information.

In Gandhidham, though the ground water is saline and unfit for use, as s
° per district GW report, we observed that many households have their ; &
‘1\ ij individual borewells or handpumps which is used for domestic _

a3

purpose

Bore wells o Ground water in Gandhidham is available at 50-70 ft., with one time
% i cost of installation at Rs. 50,000- Tlakh, thus people find it more
economical than private water suppliers 12

CWAS 5., CRDF fusiter | cEPT. ....’2_.. @ Source: Field visit 33



High Dependency on RO water for drinking is observed in Gandhidham

Water ATM

CWAS .

CRDF i

In Gandhidham, citizens are highly dependent on RO water suppliers for
drinking purpose. Dependancy on these is even higher in slum areas.

These water suppliers are spread across the city and specially around slum
areas which makes it more convenient option.

Bottled water cost around Rs. 10-25 for normal water and around Rs. 30-40
for cold water (its cheaper if one goes to collect from shop). An average
Household spends Rs. 600-1000/ month on RO water bottles.

The main reasons identified for the same are-
» Odd supply hours (3am to 8 am)
+ Poor quality of water (bad odour, pale color are observed) %
» Low water pressure (quantity of water is not sufficient) o -
« Dependency on community stand post (lack of individual connectlon)

There is no control or regulation or check over quality of water supplied

People in Non slum Areas also prefer using Ro water bottles as water supply frequency is once in 3-4
days and there is 30-40% wastage of water in Regular RO.

Alternate to RO bottles, there are Water ATMs, the source of water is
ground water (inhouse borewells) but these are open 24x7 and bottles of
various sizes can be filled directly. This facility is used by both Slums and [¥.
Non-Slum areas.

Water tarrif remains Rs. 1 / liter for normal water and Rs. 2/ liter for cold
water and machine installation cost is around Rs.1 Lakh

bt .—é’:—. @ Source: Field visit 34



Water ATMs have been installed in slums in Gandhidham at private vendors
shop which draft ground water through own borewells

Water ATM, Sector 4, Gandhidham

« Water ATM can be used with notes and coins.

« Vendor is making arrangement to make it available 24x7
+ Installed by BM Water, just 3 months back (Cost: 1 Lakh)
* Rs.5/- for 10 L (Normal Water)

+ Rs.25/- for 10 L (Cold Water)

Water ATM, Ward 1, Adipur, Gandhidham

« Water ATM can be used with coins and a Water ATM Card
2 ; ‘ . . .
g | ‘l‘ 24 x7 water is available at the ATM

=) eur

FEH s + Installed by I-Water, just 2 months back

a‘ﬁ:ﬂs wiel 414 ‘

+ Rs.5/-for10L
« Rs.1/-for1lL

The ATM supply approximately 100 bottles of 20 L capacity
per day i.e., 2000 L water from one ATM

CWAS . | CRDFzs- @ 2 (@) source: Fetdsurvey 35




People are also dependent upon private water supplier for drinking purpose,
this is more prominent in Gandhidham

CWAS ::-.

Water Quality Testing Report of Gandhidham and Anjar
Report Generation Date: 16-09-2022
Sample Received Date: 02-09-2022
Total
Turbidity, | Dissolved Chloride, Alkalinity, |Hardness,
Sr.No. Saplmle Location pH NTU | Solids (TDS), . mg/l E. Coli
mg/l
Shall not be
Drinking Water Standards | o . g o 1 s00 250 200 200 | Detectable in
(15 10500 : 2012)
100 mi sample
Khodiyar Nagar Borewell,
1 |eom-gMc 75 01 1650 660 30 1030 [Not Detectable
A V. Joshi Slum [Municipal
7 ! 7! |
2 Supply), Sector 10, GIOC 8 0.6 378 175 15 545 Detectable
Sector 10, Gandhidham
3 Municiapi Corporation (GMC) 7.8 0.4 335 157 15 330 [Detectable
Municipal Supply, Sector - 10,
4 |sioc. Gandhidham 7.7 0.2 401 167 10 625 [INot Detectable
Municipal Water Supply of
S |Gandhidham School, GIDC, 8.0 01 378 170 10 195  |Not Detectable
Sector 10
Ward No.5 Borewell,
6 |sandnidhom 6.9 01 2941 1859 55 995 Iﬂot Detectable
7 (GM, Sector - 10 1.7 0.4 31 ber 5 530 IDele:tahle
Municiapl Water supply, AV
--J—Hmmmg——--—%ﬂ--—u—--i%-—-ﬂ’—-.—-ﬂ'—- -y
I 9 |Anjar Ward No. 9, Vijaynagar 8.0 0.5 510 207 15 470  [Not Detectable [
: 10  |Anjar Ward No. 2, APMC 76 0 571 m 5 1095 [ Not Detectable :
I| 1 [poRrWerdNos 74 13 sa1 217 20 330 [hotDetectable [ |
a Mahadevnagar
e o o o o o o o o e e e e e e e

CRDF: 2

@ Source: Field Sampling and Testing at CEPT University

Major
qu:I(i)to; :t\,l:t:IEe d contamination
by Municipality issue during

rainy season

Parallel water
and sewage line
causing
contamination

.

o9

Based on pilot water testing we found some
locations in Gandhidham indicates traces of
E.coli, making the water unfit for use.

+ Considering the perception and pilot results over
drinking the Municipality supplied water, it is
important to assess the water quality across the
water service chain, thus CWAS is undertaking
Water quality testing study in the city

oisciuion [



In Gandhidham, 1-2 selected areas are facing issues related to water supply

20%

47%
3 _\
i High Frequency to lo

High Frequency to low ' frequency

frequency

= Polluted Water

' Ao 67 A SN = Water connection lekages

in i boett, BR A  i

W — — K
047636 0.7 108 4.4

Source: Complaint redressal department —Gandhidham m 37

Municipality




Human stories for understanding water situation from stakeholder perspective

Citizen perspective Service provider perspective
=

... We do not have individual ‘ ‘

. water connection.... So we g ...Municipal services
Bindu Suman - o .

Resident Khodiyar Nagar; depend upon private have improved post

Gandhidham tankers... Narmada ...we now

>3 ..
L. .. . supply sufficient
* No individual municipal water connection quantity of water...

Anil Joshi- o ,,

Department; Gandhidham

« Depends upon community stand posts
« Water is available for once in 3 days for 1 hour at low pressure at the

stand posts. Municipality
+ Long waiting queue for fetching water .
« Timings are very odd - 2:00 to 3:00 am (post mid night) * Do not face water scarcity, post N.ar-mada )
+ Prefer private water tankers than municipal water + Now Municipality is supplying sufficient water in
the city
(- « Supply is for once in 3 days, which we plan to make
Geeta Ben - ..we have good water daily post implementation of Nal se Jal project
Resident Lilashanagar; supply system provided + The “Nal se Jal” project will strengthen the water
Gandhdiham by the Municipality... system
5

Individual municipal water connection since more than 15 Years
Water is available once in 3 days day for 1 hour at good pressure
The system has improved post Narmada

Geeta ben is happy with the Municipal service

Mixed perception and responses from stakeholders . . .

CWAS . | CRDFzs-|wr. . 2 @ 38
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Assessment f Existing Sanitation situation




The city areas in Gandhidham city has 100% sewered network, however in
slum pockets onsite sanitation (partial/full) can be observed

GANDHIDHAM SLUMS
fl':)' SLUM AREA POP. HHs. e a=tes
T
1MANINAGAR 1998 415 I
| 2SLUMS ALONG RAILWAY TRACK (WARD-2) 1300 273
e —— — — —— —— —— —— ——— ——— —— E—— —— —— ——
| 3BHARATNAGAR WARD NO- 11/A 1644 334 |
FEENE FEENS FEEEE TEEEE NS FEEEE SEEEE NN SEEEE EEEE TN SEEEE EENE TEENE  TEENe -
4SONAL NAGAR SLUMS 848 181 |
5CHAMUNDA NAGAR 1236 263 i
— — — — — — — — — — — — — — — — !:
| 6KHODIYAR NAGAR 4981 1026 | IFFCO /
KPT
| 7CARGO SLUMS 9857 2215 ;
1 8 MAHESHWARI NAGAR- SUNDARPURI AREA 9918 2146 | 2 Oslo Cimﬂel-'lce i
| 90LD SUNDARPURI 8923 1818 | 4 .i
----- Gandhidham City Boundary Sectord "
1 10NEW SUNDARPURI 13525 2776 | Ward Boundary |
| 11SLUMS NEAR GIDC SHED 220 45 Roads i
—_— T T s T TS HH Ralwayline — ‘
SLUMS AROUND STROM WATER DRAIN- Built un A
I "2FRoM OSLO CINEMATO NH 8 7 160, utupfiea
[ [ Slum Pockets /
I =Y SO SLUNES ss 2% I - Partial on-site sanitation ih g
| 14G.H.B. SLUMS 66 13 I I Fully on-site sanitation
15SLUMS BEHIND PSL COMPANY (CARGO) 5573 1404 29.5 MLD Sewage Generated in Gandhidham City
— JOAGEANNAGAR _ s 13
e s . g | Around 88% of slum population in has either partial or full onsite sanitation
TOTAL 63582 13618
system
PLEASE NOTE- DATA AS PER CENSUS 2011 Yy
[ |
CW As — CR DF it | cEPT Q @ Source: Gandhidham Municipality and Field
- swzemomien | e Surveys




Gandhidham city has achieved ODF++ status since 2016..

= P . % o o

20 toilets are Pay and Use out of 22 and maintained by Sulabh International and Aadarsh Samajik Seva Sansthan.
Gandhidham achieved ODF+ + status in year 2016.
6667 Individual toilets were last sanctioned in year 2015-16.

s @ Source: Gandhidham Municipality and Field

Surveys



Some of the Slum pockets have partial or full on-site sanitation system in
Gandhidham, which are dependent upon on demand desludging system

Desludging by Pvt. operators Rs. 350-500/-

« Even though the city has 100% sewer connection as per PAS data, desludging has been observed in Maninagar
and Sundarpuri areas

« Emptying is done at a collection point near Rambagh WTP, where Welspun has laid out a pipeline

« Pumping Station — approx. 30 km from the city

Desludging on demand basis is observed in the city, hence scheduling of the same can be considered for systematic

operation of on-site sanitation management

CWAS . | CRDFzs- @, 2 | (@) Source: Anjorand Gandhidhom Municialites 42
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The cities showcase 100% reuse in Circular economy of wastewater
management...

Good Practice by the cities for reuse of

» Anjar and Gandhidham Municipalities have entered in a
concession agreement with WIL (Welspun India Limited)
for a period of 35 years

wastewater in partnership with private entity...

R ER R R e Transmission of raw sewage and
. . . ) L ) desludging septage from cities to
» Welspun has used a Design, Build, Finance and Operate Municipal Council treatment plant

(DBFO) model for this Sewage Treatment Plant

« Welspun is paying 40 Paisa/KLD to the municipalities
through which Cities receive a revenue of Rs. 62 lakhs per
year

Sewage Treatment Plant ) o
Design, Built, Finance, Operate and

Maintain, by Welspun

(STP)
(Capacity 40MLD)

« Sewage from both the cities is treated in the STP, further
the treated water is used by the textile industry (Welspun)

Reuse in Power plants,
textile industries and
for gardening purpose

Environmental, financial and social

« Benefits of the project: :
impact

v Elimination of dumping of untreated sewage into the Nakti Creek

v Revenue to municipalities through royalty from Welspun

v Entire waste water is being recycled for production activities at
Welspun

v’ Zero water pollution and sludge generation

v Excess bio-sludge is used as manure for plantation

* 100% Reuse of treated water and bi-products

» Zero procurement of blue water (Narmada water)

* Revenue for the cities (Rs. 62 lakhs per year at the
rate of Rs. 0.4/KL for the raw sewage)

CWAS 5=,  CRDF oo | cEPT _.’;:\_. @ Source: Field visit to Welspun, discussion with authorities and city officials 43



Anjar and Gandhidham have common STP, owned and operated by Welspun,
which has reduced burden on blue water use by the industry frqm Narmada

v L "RainWater .

i (%77 Harvesting (E_WH) |
_: Lagoon with Ground_ &
*  Water Recharge "

>

o o

9.5MLD Sewage
Generated

sewage Line from
Anjar ULB

-

Sewage Treatment Plant - Welspun

Source: Field Visit and Discussion with m
Municipality and Welspun officials



Anjar and Gandhidham have a common STP, Built, Owned and Operated by
Welspun, which has reduced burden on blue water use by the industry from
Narmada

o
Responsibility of ULBs* Responsibility of Concessionaire

Transmission from Pumping . 30 MLD for Treated
Station in Gandhidham 23 km long Transmission line Waste Water in Textile

from Gandhinagar to STP Industry

Pumping
it s Station

- o Em mm mm = = = =y

6.5 MLD treated water
Collection Company** is being reused at
(Welspun lifting Raw Sewage Vanakbori power plant
from Pumping Stations in
Gandhidham and from Treatment Plant
Oxidation Ponds in Anjar ) (STP)
(Capacity 40MLD)

9.5 MLD Sewage Generated

oo m mm mm

Sludge is used as
compost for
gardening

- e e e o o o

qﬂl i‘h
q Oxidation

Transmission from Pumping Pond 8 km long Transmission —— e = - (T oo T - = — =
Sta]tlon and Deslu'dglng line from Anjar to STP Design, Built, Fm_anqe, 1 _ Dv_s-5|g_n, Built and Finance the_
service by the ULB in Anjar Operate and Maintain, | Distribution System for transporting

Recycle and Reuse by Industrial Treated Water to potential
\ Project Facility** ] | Customer

— e o o - -~ e o o o o o o = ==

Operate, Maintain and Augment the Sewer
| Network of the City*

Revenue: 61.9 Lakh per Annum at the rate of Rs. 0.4/KL Sewage Collection Capital: 20Lakh for Technical and Legal Support for Implementation of Project
+50% of Revenue Generated from Sale of Carbon Credit

*The respective ULBs ensure that Sewer generated by citizens is free from Industrial waste, hazardous material, prohibited and restricted material
**Welspun Infrastructure Ltd and Technology Providing Partner lon Exchange Ltd (Concessionaire).
*** Sewage Pumping Station other than GNP Facility, network of bulk transmission of sewage from Designated location to STP proposed by Concessionaire.

o s | cppr Pad Source: Field Visit and Discussion with m
= [ P - D I/ R
CWASE=-.. | CRDF P Municipality and Welspun officials SpassufLosss 45
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Water Sector institutional set up in Gandhidham city

Agency/ Authority

Jurisdiction

Roles and Responsibilities

Sardar Sarovar Narmada
Nigam Limited (SSNNL)

Gujarat Water Infrastructure
Limited (GWIL)

Gujarat Water Supply and
Sewerage Board (GWSSB)

+ Gandhidham Municipal
Council
» Industrial estates (GIDC)

CWAS ==, | CRDF e [or | 2%

State Level

State Level

State Level

City Level

Bulk supply of Narmada water

« Establish bulk water Infrastructure projects across the state for drinking

water
« To prepare, promote, execute, finance, implement and operate and

maintain water supply projects in the state

« Development and proper regulation of water and sewerage services in

the state; Implementation of state government schemes on water and

sanitation

Water service provider

Operation and maintenance
Levying and collecting taxes and user charges

@ Source: Website — GWIL; GWSSB, SSNNL; GIDB
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Gandhidham Municipality established in 1959, was separated from Anjar taluka
in 1997

. . , _ Gandhidham Nagarpalika
Gandhidham Nagarpalika was established in the

year 1959 and was separated from Anjar taluka in
1997.There are two wings in -Executive wing and
Elective wing.

Executive Wing

Elective Wing

+ Executive wing is mainly the part of government
which enforces law and has overall responsibility.
The key person here is Chief Officer (CO). There

. < Adipur In-ch
are 18 departments mainly water supply, d'puorff?c:r P Vice-
sanitation, Public Health, PWD, Taxation etc. each President

Chief Officer President

of these departments are headed by respective . (Separate Office
HOD' s. A few departments have separate 18 departments in located at Adipur)
offices for Adipur area. Gandhidham Nagarpalika, few .
departments have separate 13 Wards having 4
. . . offices for Adipur area Councilors each except ward
+ Elective wing comprises of elected members 8 have 5 and ward 9 have 3
from each ward of the city. The key person is Departments headed by councilors respectively so
President along with Vice President. There are respective HOD'’s. These total 51 Elected Members
13 wards with 4 councilors in each ward so a departments includes PWD,
total of 51 elected members. There are 12 Solid Waste Management 12 Elective Wing
committees mainly water works, social welfare Ga“dh'dhgm/Ad'p“r' Drainage f‘?mm'ttefshheaded by
etc. that are headed by chairman of respective GandhidehT:\t/rRzI'i‘;ur otc. c b r;iti efSpeCt'Ve

committee.

Gandhidham Water department falls under the purview of PWD, however it would be good if the city has separate

and dedicated water department

CWAS === . | CRDF asisten | CEPT lf—_ @ Source: Anjar and Gandhidham Municipality Websites and discussion with officials and Census 2011 Report



Institutional Set-up of Gandhidham Municipal Council

Agency/ Authority Jurisdiction Category

Roles and Responsibilities

Gandhidham Municipality City Level Urban Local Body

Infrastructure and Services within the area of jurisdiction

Property tax collection within the area of jurisdiction

All functions and services as per Gujarat Municipalities

Act

Gandhidham Development
Authority (GDA)

Regional Level Development Authority

(Master plan Area)

City Level
(Neighborhood Units- NU area)

Regional plan preparation
Development control and planning
Building Approval and development permission

Road network layout and development

Land management in Wards area

ESW, LIG Housing/ other community projects

The Sindhu Resettlement City Level Joint stock company for new
Corporation Ltd (SRC) (Wards Area) town development
Deendayal Port Authority Regional Level Port Authority
(Kandla Port Trust-KPT) (Port Area)
City Level
(Sector Area)

Land management in Sectors area of Gandhidham
Kandla Port management and services

Industrial projects related to port and shipping

CSR projects, activities under Swacchta Abhiyan of KPT

CWAS :::.

CRDF s @ 2

@ Source: Water and Green Growth case study report, Gujarat State Portal, GIDB Website
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Gandhidham Municipality takes around 3-4 weeks time for new water and
sewerage connections with the similar processes.

. . — = = = = = = = = = -
Application form For Slums -

| &8

« Submission of Kararnama
—>  (Rs.100 Stamp Duty
Certificate)

Approval from ULB Worker (Mistri)- PWD

Water and wastewater Application

| 7 p
1
1 B =
1 y -
1
1
1 i * Submission of Adhar Card,

1 .

Approval of the application : Ration Card (BPL Proof)
i and Electricity Bill

: Property Tax Dept. I e L.
i1l Water Supply Dept. ' (Document Verification)
| === sanitationDept.
Water Connection: Approval from Water Supply Supervisor

Additional Documents submitted by Slum Dwellers

Sewer Connection: Approval from Sanitation Supervisor/ Inspector

\ Few slum dwellers, with no individual
submission of multiple documents
M makes it difficult to apply for the

Approximate time taken for complete procedure - 3 — 4 weeks

same, thus city can simplify the
process in terms of number of
documents

Approval from ULB Worker (Mistri) — PWD/ Approval from registered Plumber

CWAS ..  CRDF i

‘ cEPT = @ Source: Gandhidham Municipality 50



Gandhidham Municipality has online as well as offline complaint redressal
systems, however online system is not functional.

Filing of complaint Receipt of Complaint Complaint forwarded

Application generated to respective

online Department HODs by
Complaints and

Grievances Deptt.

Supervisors from
respective departments
resolve the complaint

Gandhidham: Complaints
and Grievances Department
(Fariyad Vibhag)

RESOLVE

Z
o
-
&
Ll
Z
Ll
O

« The complaint can be tracked online

« Three types of water related complaints
that can be registered:

- Water Leakages

- Mix Water

| = [ - Not getting water

of I’“r&' plaints and Grievances Register

Gandhidham city’s online complaint redressal is facing issues due to which complaints are registered offline
The city appointed a consultant for establishing online system, however the project was void in-between

The city can adopt to state portal E-nagar for the same, which Anjar has also adopted

CWAS ., CRDF i ‘ SR ,,,,_%,,,, @ Source: Gandhidham Municipality



Gandhidham has high water connection charges compare to state average..

Water Connection Charges — One time charge in INR

4500
4000
3500
3000
2500
2000
1500
1000

500

CWAS :z..

Water Connection Charge

4000

0

Gandhidham

CEPT

m Residential

;‘f/\_‘.

985 888

State Avg.

m Urban Poor

@ Source: PAS; Gandhidham Municipality

Gandhidham connection cost—
1000 : Deposit

1000 : T.O Fees

1000 : NC

1000 : Road Cutting charges

The state average for water
connection charges is Rs. 985/- and
Rs. 888/- for residential and urban
poor respectively

Gandhidham have high connection
charges, however no charges are
levied from Urban Poor for same

52



Gandhidham has flat annual water tariffs

Water Tarrif — Annual Charge in INR

« The city charge Rs. 900/- annually,

Annual Water Tariff Wh|Ch |S higher than the state
average

1000 900 900 . .
900 + The city also levy same tariff from the
800 urban poor, which otherwise varies in
700 their respective peer cities
600
500
ggg « City can pass special circular or GR to
200 reduce water tariff for urban poor or

100 link it with property tax to have

progressive tax system. This will allow
Gandhidham State Avg. the tax to be more equitable as those
with larger and better properties pay a
higher property tax and water tax.

m Residential m Urban Poor

CWAS s | (C R DI St | CEPT /)— @ Source: PAS; Gandhidham Municipality




Gandhidham has low cost recovery of water services and high collection
efficiency of water charges

120%
100%
80%
60%
40%
20%
0%

100%

80%

60%

40%

20%

0%

Cost recovery of water supply services

——

44%

2017-18

Collection Efficiency of Water Supply related charges

63%

36%

2018-19

62%

42%

42%

41%

2019-20 2020-21 2021-22

e Gandhidham

62%

64%

2%

Gandhidham'’s cost recovery has remained low at around
40% against the State average of 92%.

In Gandhidham, Water tax collection efficiency is steady at
62% till year 2020-21 and increased to 72% in year 2021-
22.

Gandhidham city should revise water tax to recover
operation and maintenance cost and move from flat rate
charge to % property tax to make it equitable and
inclusive.

City can introduce One Time Settlement Schemes to
collect its property tax and water tax arrears.

City can also organise arrear collection drives and can
offer rebates or relax the penalties.

2017-18 2018-19 2019-20 2020-21 2021-22
® Gandhidham
CWAS e | CRDF CEPT /,“— @ Source: PAS; Anjar and Gandhidham Municipality
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Revenue Expenditure for Water Supply- Gandhidham

Operation and maintenance makes the largest Gandhidham
1400
contribution to Anjar’s revenue expenditure on
1200
water supply.
1000
800
Bulk water purchase and contract expenses -
600
negligible in 2020-21 and 2021-22 revised 24 %0
400
estimate. o1 21
200
182 182
. 0
In 2020-21, O&M expenses increased 2019-20 (Actual) 2020-21 (Actual) 2021-22 (Revised ~ 2022-23 (Budgeted)

Estimate)

significantly by 51% from previous year.

mElectricity mBulk Water Purchase  ®Contracts ®O&M  ®Est. + Admin.

All figures in INR lakhs

54
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@ Source: Anjar and Gandhidham Municipality Budget Document of FY 2021-22 and FY 2022-23




CWAS &= | CRDF i [cor 2%

Capital Receipts and Expenditure- Gandhidham

Capital receipts have been higher than expenditure in all

years except 2021-22 revised estimate.

In 2021-22 revised estimate, capital receipts fell by 60% as

there were significant reduction in capital receipts from
AMRUT and SIMMSVY.

In 2022-23 budget capital receipts are consistent with

previous years.

7000

6000

5000

4000

3000

2000

1000

@ Source: Anjar and Gandhidham Municipality Budget Document of FY 2021-22 and FY 2022-23

Gandhidham

5043 6117

5223
4066 4046
3700 I I

2020-21 (Actual) 2021-22 (Revised  2022-23 (Budgeted)
Estimate)

5615 5479

2019-20 (Actual)

m Capital Receipts  ®m Capital Expenditure

All figures in INR lakhs
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Policy level initiatives have been taken by authorities to augment own water
resources however ground implementation is very limited

Inclusion of Rainwater Harvesting

« Gandhidham Development
Authority (GDA) (Est.1957)

* Inclusion of Rainwater
harvesting as part of

Environment
Responsiveness

DRAFT DIRECTIONS- 2016

GANDHIDHAM DEVELOPMENT AUTHORITY

» & GDbA

Prepared By: Gandhidham Development Authority
MARCH 2016

c EKISTIC
i

Rain water harvesting is mandatory for all buildings with

ground coverage of 80 sq.mts and above

Building Plot Area (Sq.km)

Harvest Infrastructure Type

Between 80 to 500

Percolation Pit or Bore Recharge

Between 500 to 1500

Percolating Well with Rain Water Harvesting System

Between 1500 to 4000

Percolating Well with Rain Water Harvesting System
(up to ground second river)

4000 and above

Percolating Well with Rain Water Harvesting System
(up to ground second river) for every 4000 sq.mt area

CRDF:

Manual building approval system

Records of only total building approved available

No ground implementation monitoring practiced

Policy initiatives needs to be supported by ground
level monitoring system and incentives for

property owners to invest in RWH . . .

@ Source: Gandhidham Development Authority (GDA)
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Assessment of Existing Water Su o

=




Key findings across water supply service chain

Water Source (MLD)

75% dependency
#= | Narmada (distant)
water

‘ Gandhidham has

Gandhidham has
25% dependency on
ground water

Gandhidham has Saline GW
depend up on Anjar’s aquifer

Quanti

City is further planning to
shift to | 00% Narmada

(distant ) water under “Nal
se Jal” project in next 5
years
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Key Findings Across the Water Supply Service Chain

Coverage

Gandhidham has 64%

individual water supply
connections

The city will achieve

100% individual WS
connections post
implementation of

“Nal se Jal” Project
under AMRUT 2.0

The per capita supply has
decreased in Gandhidham
from

28 to 89 LPCD

over the period of 5 years

Quality

Water Treatment Plant

Gandhidham has 40

MLD treatment

capacity

The city is
augmenting their
treatment

capacities by 27
MLD
(Gandhidham)

&

GWSSB conducts

regular water quality

testing in Gandhidham

Intermittent supply

HO)

Gandhidham
Supply days - Once in
3-4 Days
Supply Hours -

Ito 6 hours

Reliability

Affordabili

Cost Recovery

2021-22
59

GANDHIDHAM - 41 %

Collection Efficiency
2021-22

~

GANDHIDHAM - 71 %

Water Connection
Charges

)
GANDHIDHAM - Rs. 4000/-

Water Tariff

@ (7

GANDHIDHAM - Rs. 900/-

Connection charges
and tariff are same for
city area and slum
pockets
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Key Findings across supply chain for Gandhidham City

Water Source
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+ The city has 75% dependency upon Narmada water supply system (NWSS), which is a distant source, thus seasonal
variation in quantity of supply persists, as per discussions with city officials

+ The city, before NWSS was dependent upon 40 borewells, out of which 28 are active, however the 12 dysfunctional
bore wells can be revived to strengthen city’s own water source

+ In Gandhidham there is a huge market of Pvt. Water suppliers, which source their water from Ground water, with no
regulation on the same.

+ The city is planning to shift 100% on Narmada(distant source) water supply under “Nal se Jal” project in next 5 years.

« City authorities has no plans to augment own water sources

Coverage

« Gandhidham has 64% Individual water supply connections, however the cities will achieve 100% individual water
supply connections post implementation of “Nal se Jal” project under AMRUT 2.0.

The per capita water supply has decreased over the period from129 LPCD (2016-17) to 90LPCD (2020-21),
indicating the acute need to augment the current water supply system/ management

Accessibility

City authorities have plans to provide 140 LPCD on daily basis

CWAS . | CRDFzs-|wr. . 2 @ 60



Key Findings across supply chain for Gandhidham City

Water Treatment

« Gandhidham has 40 MLD treatment capacity, however in case of Gandhidham the WTP is non- functional for more
than an year; thus city needs to refurbish existing water treatment plant to ensure safe water supply to its citizens

+ In discussion with citizens (slum as well as non-slum areas) we found that almost every house hold has borewell and
uses ground water, however as per CGWB, the water is saline and unfit for use, the issue needs to be addressed by

better water management by the city administration

Quality

E:é Intermittentt Supply

« In Gandhidham, water is supplied for once in 3 to 4 days, with supply hours ranging from 1 hour to 6 hours, in most of
the areas, increasing the dependency on pvt. Water suppliers or on borewells

« Distribution is not uniform in terms of supply hours across the city

Reliability

Cost Recovery

 In Gandhidham, water tariff is Rs. 900/- annually for household connection with connection charges of Rs. 4000/- and
no charges are applicable in slums.
» Cost recovery is 41% in Gandhidham.

Affordability
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Key recommendations to explore in the Water Security Action Plan...(1/3)

Findings Possible recommendations to be explored
AUGMENTATION OF OWN WATER RESORCES

High dependency of »»

distant water Implementation of RWH/ GWR structures

Initiating the implementation from educational buildings, public buildings,
parks and gardens and further scaleup to community and individual HH

Levels

Strengthening existing policy frameworks for successful implementation
and monitoring

Building awareness for Government officials, experts and citizens

MOVING FROM INTERMITTENT TO DAILY SUPPLY

Technical evaluation of existing water infrastructure to move towards daily

supply
Awareness generation towards benefits of daily water supply over

Intermittent water

supply »

intermittent water supply — Reduced NRW, less wastage of water due to excess
storage, contamination reduction etc. — to change perception issues and
behavioural pattern

Explore automation of valve operations (pilot water supply zone) to address
resource crunch

CWAS - |CRDFzss- @1, 2 | @ 63



Key recommendations to explore in the Water Security Action Plan...(2/3)

Findings Possible recommendations to be explored

Prevalent presence of REDUCING DEPENDENCY ON PVT. WATER MARKET

. »»

Private water market As per field observation and FGDs dependency is due to - intermittent
supply; odd supply timings, pressure issues at tail end HHs and quality
of water supplied
Quality of water supplied needs to be assessed, this will drive the next
step; if quality is poor —ULB need to follow quality testing regime; if
quality is good - awareness among citizen needs to be generated

Urban Flood due to . MITIGATION MEASURE TO ADDRESS CLIMATE CHANGE

changing climate pattern

Identification of urban flooding spots in the entire city
Strategic approach to mitigate urban flooding: Institutional measures— pre

monsoon cleaning of stormwater drains; Awareness — pre monsoon cleaning drive;
citizen engagement; GWR structures (low-cost structures in slums identified with
water logging situation, society level GWR structures)

Community participation for O&M of structures to develop a sustainable
system

CWAS .. | CRDFzzs-| @ 2, | @ 64



Key recommendations to explore in the Water Security Action Plan...(3/3)

Findings Possible recommendations to be explored

COMMUNITY WATER SUPPLY SYSTEM FOR 24X7 - SLUMS

Though the coverage of water supply connections in slums is 100%, issues
related to water supply such as intermittent water supply, pressure issues
at tail end HH, odd supply timings etc. were identified, community ESRs/

»»

g Issues related to Water

supply in Slum pockets

reservoirs can be developed for pilot slum

The system will provide water to the slum dwellers for 24X7, thus
resolving the issues faced on day to day basis

Good practices from across the globe supports such community systems

CWAS . | CRDFzs-|wr. . 2 @
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About us

The Center for Water and Sanitation (CWAS) is a part of
CEPT Research and Development Foundation (CRDF) at
CEPT University. CWAS undertakes action-research,
implementation support, capacity building and advocacy in
the field of urban water and sanitation. Acting as a thought

catalyst and facilitator, CWAS works closely with all levels cwas. or cwas@cept.ac.in CEPT CWAS
of governments - national, state and local to support them pas.org.in tiny.cc/pasenews

in delivering water and sanitation services in an efficient,
effective and equitable manner.
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https://cwas.org.in/
https://pas.org.in/web/ceptpas/urbansanitation;jsessionid=A00A8E88D9A57B500DC51C3CD426673E?p_p_id=UrbanSanitation_WAR_Portal&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=column-1&p_p_col_count=2&actionVal=Retrieve&SkipAccessChecking=false
https://cwas.org.in/cwas-news
https://twitter.com/CEPT_CWAS
https://www.facebook.com/cwas.cept/
https://www.instagram.com/cwas.cept/
https://www.linkedin.com/in/cwas-cept/

