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Definitions

Longterm shifts in temperaturesand weather patterns which may be due to natural internal processesr externalforcing's,or to persistent
anthropogeniachangesn the compositionof the atmosphereor in landuse

Leadgo

The potential occurrenceof a natural or humaninducedphysicalevent that may causelossof life, injury, or other health impacts,aswell as
damageandlossto property, infrastructure,livelihoods,serviceprovision,and environmentalresources

A Thepropensityor predispositionto be adverselyaffected

Thelikelihoodover a specifiedtime period of severealterationsin the normalfunctioningof a communityor a societydue to hazardougphysical
events,leadingto widespreadadversehuman,material,economic,or environmentaleffectsthat requireimmediateemergencyesponse

Couldbe combatedby

O Resiliencas the ability and capacityof systemsand societyto copewith hazardousventsand bouncebackto normal/ baseline

Climateresilienceis the ability to anticipate,preparefor, andrespondto hazardousvents,trends, or disturbanceselatedto climate

Source IPCG5lossary2012 United NationsClimateAction
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Accordingto L t / fiftlOsynthesisreport, humaninfluenceon the climate systemis clearandrecent
anthropogenicemissionsof greenhousegasesare the highestin history. Recentclimate changes
have had widespreadimpactson humanand natural systems

ComparativeAnalysisof reported disastersin lasttwo decades Vulnerability rankingv/s GDPper capita(USD)

:: o 20 e
TA 'X m @ Overall vulnerability ranking (higher ranking = more vulnerable)

Reported disasters Total deaths Total affected US$ Economic losses 0 * D .’0 .. * .
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’ nillion trillic 60 -
3 4“ ’
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trillion
billion 100 1,000 G0Ppercapitain USD 10,000 100,000

Source: Standard and Poor's, 2014

<» African and Asian Countries

87% of these '/ 4% of economic
reported disasters are losses are caused by
climate related climate related
disasters disasters

Source : Climate Change 2014, Synthesis Report, IPCC; Human Costs of Disaster: An overview of the last 203@E9}, (2RER, 2020
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History of ClimateChangeacrossthe World

: First UN environment i 1972 I
H Conference in StOCkhOIm E -------------------------
Climate change hardly | - e
registered on the agenda  : I+ ________ 1990 IPCC produces First Assessmert
.................................................... i ; Report It concluded that :
I temperatures have risen by 6.3 :
{ Kyoto Protocol agreed. | 1997 ... :6C over the last century &
| Developed nations pledge to ?
i reduce emissions by an average I
o : L i s .
feeees (.) f5/obytheper|od20982._ : 2000 Millennium Development goals
?. (MGDswere launched
..................................................... : Y-
Copenhagen Accord 2010 '
A o MG IR !
{ to provide $30brfor the period } T .
S O L L2015 i cop 2 Historical Paris
I’ .......................... Agreement Adopted
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Goals (SDGs)ere launched """"""""""""" ? eereesn—— ORI JEEERES :
................................................... - [ VORI - |IPCC confirms the |mp0rtance Gf
...................................................... ! 2018 :  1.5degree Celsius goal. :
COP 26: Glasgow Climate Pafzt +. ......................... - Gover_nmgnts ado_pt a robus't se:;t
! _further cuts down carbon : : : of guidelines for implementing :
emissions, an explicit plan to: 2021 I the landmark 2015 Paris Climat;e
reduce use of Coa| and a A ? Change AgreemenKatoche
prospect of a trillion dollar a I Climate Package'
year fund to developing : .......................................................
countries from 2025 i

H H
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Source https://unfccc.int/timeline/ ; https://www .bbc.com/news/sciencesnvironment15874560

Despite numerous actions been taken at
internationallevel,their impactsare very low.

Carbonlevelsin the air havekept on increasingin
spite of somanyagreements

Evenafter setting up targets in Parisagreement
SouthAfricafacedday zero, SouthKorea, Nigeria,Japan

and India experiencedflooding becauseof heavyrains
in 2018
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Actionstaken by Indiato CombatClimateChange

Despiteall the policy and project basedefforts and reduction in emissions,
India has still faced numerous floods due to heavy rainfall in Kerela
(2018, Assam2020 and Maharashtra(2021)

A National Clean Development Mechanism A severedrought hit southernindia during 20162018 which was the worst
(CDM) Project Approval Authority under . PSR
Y2202 tNEOBBADDRAAGS YSOKIYAAYAQ drought to hit the regionin over the past150years

Setting up ofndian Renewable Energy

Development Authority. In the COP 15 meeting in Copenhagen,
A &/ 2Qeds - a form of carbon tax at the rate India voluntarily offered to reduce the Signed Paris Agreement
of Rs 50 per ton on domestic and imported emissions intensity of its GDP by g85% and agreed to reduce the
coal. by 2020compared to 2005 levels. GHG emissions by &5%
I | I
I I I
i 2008 I 2015 I 2021
I I I
-------------- -6-----—-------?------------—--0----------------?—-------------O.—----.----.--- e e e e e e
2003 ! 2010 ! 2016 2018 2020 !
I I I
! : !
National Action Plan on Climate Change I A Jal Shakti Abhiyan
(NAPCQyas launched and its : A AMRUT 2.0
implementation wouldake place through SwacchBharat A India made amnnouncement of new climate action
eight National Missions. Missionwas launched targets at the COR6 summit in Glasgow
< > < >
Policy Level Project specific/ Action based
Source : Shifting discourses of climate change in India, 2064d i a’ s Progress in Combating Climate Change, 2014; https:// www. downtoearth.org.

change/indias-nationalaction-plan-on-climate-changeneedsdesperaterepair-61884; https://www.ideasforindia.in/topics/environent/the-cleandevelopment
mechanismin-india-is-it-working.html;
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SD@& on cleanwater and sanitation and SDGL3 on climate changeare inextricably linked

D Sy _ o A Climatechangeis water change Climatechangeis often discussedn terms of carbonemissions,
SDG 6: Ensure availability but peoplefeel the impactslargelythroughwater.

and sustainablemanagement
of water and sanitationfor all A Risingtemperatures mean increasinglysevere floods, droughts and unpredictableweather
patternsacrosshe world, damagingwater suppliesand sanitation services

CLIMATE
13 ol SDG13: Take urgent action A Climatechangeimpactshavedirect consequencesor water securityand conflict.

@ to combatclimatechangeand

its impacts A SDG13 callsfor * u r gaetinrtto combat climate changeand its i mp a Botls the Paris
Agreementon climate changeand the 2030 Agendarequire eachcountry to increase
the resilienceof developmentinterventions, includingWASH

A Universalccesto WASHnNcreasesvater availabilityin times of scarcitywhich providesthe supplies
for basiclivingneedsto ensurefood, healthandlivelihoods Water is therefore a key ingredient
in helpingcommunitiesadaptto climate change

Reduce the overall disease burden on poor and marginalized
+ ‘ communities so they are better able to cope with other impacts of
- climate change

Improved safe decent sanitation
water supply and hygiene

Source : Water Aid; International Union for Conservation of Nature (IUCN)
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Aim and Objectives
Aim:

Thisstudy aimsat identifyingthe implicationsof climate changeand preparationof climate action plan from urbanwater and wastewaterperspectivefor an

Indiancasecity.

Objectives

1. Toidentify the implicationsof climate changeon urban water and wastewatersystemsthrough review of programmesand casestudiesat national and

internationallevel

2. Toprepareaclimateactionplanfrom urbanwater andwastewaterperspective- A caseof Solapurcity.

Limitations:
1. Thisstudyis limited to water and wastewatersectorand doesnot includethe implicationsof climate changeon solid waste and hygienepart of WASH

sector

2. Itislimited to Indiancontextandis subjectedto replicabilityonlyin the urbanareaswith similarpopulation,area,topography,climatologyandgeology
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SectorWise GHGEmissionsn India

A Anthropogeniggreenhousegasemissionssincethe pre-industrialerawhich SubSector Wise GHG Emissions in India, 2015 (M&O
are higherthan ever now are extremelylikely to have beenthe dominant
causeof the observedwarmingsincethe mid-20th century. 2500

| Fugitive Emissions
A TheseGHGemissionsare the most important reasonfor Climate (74%) M Transportation
Changen India. B Other Fuel Combustion

| Manufacturing/Construction
Electricity/Heat

B Other Agriculture

B Manure Management

B Manure left on Pasture

Sector Wise GHG Emissions in India, 2015

) 1500 B Rice Cultivation
8 " Synthetic Fertilizers
E Enteric Fermentation
« Energy W B Other LUCF
. o | Cropland
Agriculture i Forest land
: "€ 1000
= Industrial Processes IE
Land-use Change and Fore:
= Waste (12%)
500
(7%)
(3%)
s
. 0
Waste Sectorcontributesto 4%of L y' R GHGBréissions(2016) whichis 75,232 Energy Agriculture Industrial Land-Use  Waste
GgCQe Processes Change and
Forestry

Source GreenhouseéGasEmissionsn India, 2014 http://www .ghgplatformindia.org/
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Impactson Water SupplyServices

Water Source Water Treatment Water Distribution User End

/a . Saltwater intrusion affects the Infrastructure corrosion
S ™
g ™

- quality of water at sourcas Consumption haltedvhen salt levels in the water distributed reach a certain threshold and the water

Rising sea levels : high salts get dissolved in to no longer suitable for drinking.

- water
. Pollution of surface water ~: . Service interruptionsiue to
. then groundwater(after - damaged facilities.
- infiltration) as pollutants Ieach . _ _ _
@ L into the sgll P : Facilities are weakened, less efficient and damagédoded wells, : Water pointsare inaccessible
= ; : silting, flooded electrical equipment, erosion of facilities, Weakeneid(landshdes—floods)

Urban Flooding and : Latrine pits are floodedand : and burst pipes causing network leakages, etc.

 higher volumes of wastewater: . Drop in the quality of water

Cyclone are discharged untreated . Water reservoirs are weakenedfter having been placed under too : distrib_uted due_to greater
: much pressure and stress. : pollution and higher turbidity of
: Poor infiltration of rainfall . water resources caused by soil
: during intense rainfall events. : : leaching and flooded sanitation
: : facilities.

Source : WASH Services and Climate chamggacts and ResponsgsSEay 2018
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Impactson Water SupplyServices

\* uu,

¢

T
Heatwaves and
Droughts

Water Source

Water Distribution

Water Treatment

User End

: Lack of surface water and Increase in water needs and in volumes withdravar all uses,

: groundwaterat the end of the | facilities are overused during drought$o meet high demand; dry
: dry season : pumping cardamage pumpsconcrete can cracluring heatwaves
: Reduced river flows 5

: particularly in lowwater

. periods

. Higher concentrations of _

: various pollutantsin the water

: due to poor dilution -

: Decreased groundwater

: recharge

. Algae blooms that disrupt

: water bodies natural processes
: Increased salinity

. Interrupted or temporarily

: reduced serviceslue to lack of

. available water resources.

: Drop in the quality of water

: distributed as the raw water,

: which has high concentrations
: of pathogens, physicochemical
. pollutants, salt, etc., is difficult

: to treat.

Source : WASH Services and Climate chamggacts and ResponsgsSEay 2018
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Impactson SanitationServices

User Interface Collected and Storage Transportation Treatment
_,;if”*“""" B

Biological treatment

. Problems with usage of : . processes fail to

\qf' : flush latrines because Of Olfactory pollutiondue to increased nitrous oxide : function.
7 ;EL Unavallablllty of : emissions (ED) Condition of
) : sufficient waterto flush : * infrastructure and
Heatwaves and : : : Hydrogensulphide(H,S) production is exacerbated by : o )
- or clean the latrine. s : facilities deterioratefor
Droughts . Choking of sewer : the heat increasing thesk to staff of poisoning - instance, concrete

systemsbecause of through H,S inhalation especially sewer workers.

 insufficient water

- structures deteriorate

: due to the increased

. production of hydrogen
: Sulphide

L L - e e e e E e L PR LY

: People no longer have
- working sanitation
 facilities available as

: these have been

. Pit emptying services are :
. disrupted(some areas
: become inaccessible)
: Flooding leads to

 Collapse of latrineshat
: are not built to
: recognized standards.

: to function correctlydue

Rising sea levels, : to hydraulic overload.

Urban Flooding and : . destroyed. . breakdownsof pumps and.
Cyclone : Increase in waterborne  : electrical systems.
: diseases :

Source : WASH Services and Climate chamhggacts and ResponsgsSEay 2018
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. Treatment processes fail :
. wastewater discharged
: into the environment
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Disposal/ Reuse

I

: The wastewater

- discharged is not

. properly treated and

: there is a lower dilution
. of pollutants resulting
Lin:

: A drop in water
. resource qualityand

disruptions to
: ecosystems and
. biodiversity

Increase in untreated
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International CaseStudiesc Actionsin WASHo combatclimate change

————
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storm water drains in W@‘“ﬂr
form of  green j;/\gl\ :
infrastructure  using S ~
infrastructure bond as gﬂ )i
flnanc:lngtool .......................... -‘lﬁ\ )I//
........... Ly
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\ 4 Hnli Yy H
Peru is constructing flood-resilient Vo

ECOSAN latrines and collecting
rainwater to protect freshwater
sourcesn the PeruvianAmazon

Tokyo, Singapore Bangkok,SaoPaulo,Dublin and
many other cities have successfullyreducedtheir
NRWsby network refurbishment, water metering,
innovative technologyand PBCs

Seattleis usingCNGvehiclesfor
collection and transportation
solid waste in order reduce its
GHGemissions

v
Uganda is using Solar
powered water supply for
droughtprone communities
to addresduture impactsof
climatechange

Source : WASH Climate Resilience: A Compendium of Case Studies; Chennai Resilience Strategy

v
Bangladeshis creating safe
underground water stores
using Managed Aquifer
RecharggMAR)

managestorm water

Fiji is
Drinking  Water
Planning (DWSP)approach
to safeguard vulnerable
island water supplies from

rolling out the
Safety

the impacts of climate
change
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Hong Kong, Shanghai,Beijing
and many other citiesin China

to reduce urban flooding and



National CaseStudiesc Actionsin WASHo0 combatclimate change

Ahmedabadhas conducted the energy audit
and the potential energysavingand costsaving «
hasbeenhighlightedwith possiblemeasures

Ghaziabads usingGreenBond as an financing
» mechanism for tertiary sewage and water
treatmentplant

Namchihas implemented a strategy for water
gressssssse e » conservation& reuse using Co_p0|ymer based

Surat has establisheda NRW cell to take up o e

dedicated actions such as leakage mapping,
24x7 water supplywith 100% metering,etc.
Alsodevelopedan action plan which promotes
the reuse of treated sewagefor different non-
domesticpurposes

Cuttack has prepared an integrated city level
| disaster management plan which is a
preparednessand response plan to combat
urbanflooding

Indore has replaced the traditional
electromechanicalequipment of the existing
wastewater managementsystemwith a solar «
energy system that has helped in 22%
reductionin the energyconsumption

Bhubaneshwahasimproved and expandedits
water supply network efficiency for reducing
NRW

Vijayawada has prepared a Water Resource
ManagementPlantakinginto considerationthe
future water demandand water availability for
: at leastfive years

‘ ' Chennai has developed water recycling
directive for domestic and industrial use and
has installed water meters to monitor water
consumption

Mumbai is aiming towards localized water
conservation and improving availability and
accessibilityto water and toilets in its climate
actionplan

Source : CSCAF 2.0 Cities Readiness Report, 2021; Chennai Resilient Strategy; Surat Resilient Strategy; Mumbai Climate Action Plan, 2022; Pune Climate Action Plan, 2019
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Learningdrom Literature Reviewand CaseStudies
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About Solapur

Legend
- ] . )
Waharashira
-

Newly developed area &
along highway :

Textile
Industries §

9.511akh 12.21akh
Population (census 2011) o Population (20120)

Solapur Municipal

178.65q. km : B ]
Area Corporatlon = Horizontal
Administrative Body Development
in the city
%
Hot and Dry 524mm -
Climate Average Annual Rainfall

Source : Primary Survey, Sola{pur Municipal Corporation, 2022; PAS local action indicate2§, 2019
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Solapurhasbeenone of the drought prone regionsin Maharashtrasincelast 30 years

Drought hits Maha, Solapur worst affected

976 tankers pressed into service in Pune region, state government starts 286 cattle feeding camps

Poor rain in Solapur a cause for
concern: CM Devendra Fadnavis

—

Nisha Nambiar | TNN | Updated: Oct 21, 2018, 21:51 IST D<HE A- A+

PUNE: Maharashtra chief
minister Devendra Fadnavis on
Sunday expressed concern
over the drought-like situation
in Solapur during his visit.

The chief minister has urged

the government machinery to

ensure proper coordination to

Source : https://www.worldweatheronline.com/solapuveatheraverages/maharashtra/in.aspx

CWAS ... CRDFZEs &7

Solapur: 12,000 wells and ponds to be used
only for drinking water purposes

No commercial, agricultural activity allowed; decision hopes to tackle water scarcity.

__f _J¥]S
[ Iz

n by Shubhangi Khapre | Mumbai | March 7, 2016 3:23:32am

In a policy shift to tackle drought, greater emphasis is being laid on requisitioning

existing water structures for public utility with strict ban on using the water for

commercial and agriculture activities in chronic villages facing water scarcity. It

means a total ban on allowing digging of new wells in the drought-hit villages.

In Solapur, district collector Tukaram Mundhe has evolved a new model to beat the
drought. To begin with, he has declared 12,000 water structures including rig wells,
tube wells and ponds for solely drinking water purpose for the public. It is almost
double compared to 6.400 acquired last year.

The decision comes with a rider that none of these water structures would be
allowed for commercial activities or even agriculture beyond one km. In every

willama tha aram nanrchawvar anA Inral hadiace arae haina ranad in ra anenrs ervier

Stop seeing this ad

How we beat drought in Solapur

Collector Tukaram Mundhe tells Kiran Tare that solution exists i
and implementation of existing laws in letter and spirit.

POLITICS | 13-minuteread | 25-04-2016

@ DAILYQ @dailyo_

Directed Research Project - 2022 | 18




But in past decade,these droughts have intensified and additionally problemslike heatwavesand
reducedrainfall haveemerged

Maximum and Average Temperature (202D21)

—— Max Temp ("'c) - Avg Temp ('c)

+ 20°C

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Temperaturehasincreasedby 1.2°Cin pastdecadeand summersare becomingwarmer.

Source : https://lwww.worldweatheronline.com/solapuveatheraverages/maharashtra/in.aspx
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But in past decade,these droughts have intensified and additionally problemslike heatwavesand
reducedrainfall haveemerged

Intensity of Rainfall and number of rainy days (202021)

800 756

700 63 anunnny "

§604§ I I

0
B ‘i l
500
40
30
20
10

2000 2001 2002 2003 2004- 2005 2006 2007 2008 2009 2010 2011 2012' 2013 2014: 2015 2016: 2017 2018- 2019: 2020 2021

600

o

o

o

o

o

mmm Rainfall (in mm) =——No. of Rainy Days Mean Annual Rainfall (in mm).--... Water Scarcity

Intensity of rainfall is observedto be lessthan the meanannualrainfall in the recentyears Thisleadsto water scarcityin the city.

In case of water Scarcigxtra water is taken from Bhima rivemhis especially done in the monthsrmafay to JulyIn last 20 years, it has been done
6 times

Source : https://solapur.gov.in/en/rainfall/; https://www.worldweatheronline.com/solapueatheraverages/maharashtra/in.aspRrimary Survey, Solapur Municipal
Corporation, 2022
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Greencoverin the city hasdecreasedoy 4.2%in last 2 decades
NDVI (2000) NDVI (2020)

Bl Green Area/ Vegetation
Builtup
I Barren/ Agriculture land

e Kilometers
00785 3 45 6

Amount of greencoverand vegetationaswell asbarrenlandin Solapurhasdecreasedover years

Source : United States Geological Survey (USGS) Imagery, 2000 & 2020
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Greencoverin the city hasdecreasedoy 4.2%in last 2 decades

NDVI (2000) NDVI (2020)

Bl Green Area/ Vegetation
Built-up
I Barren/ Agriculture land

e Kilometers

h 00.785 3 45 6 ".":5’
Amount of greencoverand vegetationaswell asbarrenlandin Solapurhasdecreasedover years

Increasein temperatureand decreasen rainfall and greencover,provesthat climate changehasintensified the drought condition in Solapurandis
leadingto increasedwater scarcity

Source : United States Geological Survey (USGS) Imagery, 2000 & 2020

CENTER CEPTRESEARCH
CWAS &5 CRDF S5, GPT_
il FOUNDATION ) 35|
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City Assessmenin context of ClimateChangeand WASH

Qﬁ\fr 7N e
<«
Water SECUIity <o Water Water A Energy efficiency

Source Treatment ........................... > A GHG em|33|0n3

ps Hn

, S . _ .
. i Water consumption A Equity
Altern?;[/l\\//etSource s Waséealgiter and Wastewater ..., A Ho;Jser?ok(jj II_evel
orvvater Generation water handling
practices
Wastewater
Treatment
v

A Energy efficiency
A GHG emissions
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City Assessmenin context of ClimateChangeand WASH

C «
_ e Water Water A Energy efficiency
Source T >

Treatment A  GHG emissions

Adaption

Mitigati
P gation “‘l
=

¢ .
Water consumption
Wastewater
A and Wastewater ... >
Reuse :
Generation

Wastewater
Treatment

v
A Energy efficiency
A GHG emissions
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Water Supplyin Solapur

Bhima River

Source of Water

Surface Water ———»  Ujjani Dam Reservoir

Ekrukh Pond

=
() R
S Ujjani Dam Reservoir
= Borewells
2 Groundwater —=———p
= Water Tankers
€
(D)
£
o
= 3% 81ipcd
D) .
*g Water Supply Per capita supply at
o Connection Coverage user end
©
=
s Once ird days 1.5¢ 3hrs
(@] .
2 Frequency of Duration of water
O Water Supply supply
2 Bhima River
=
2
§ Source : Primary Survey, Solapur Municipal Corporation, 2022; PAS local action indicate?s, 2019
CEPT
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Water Supplyin Solapur

Bhima River

Source of Water

Surface Water ———»  Ujjani Dam Reservoir

Ekrukh Pond

<
(] PEaN
S Ujjani Dam Reservoir
= Borewells
2 Groundwater =
= Water Tankers
1<
(]
% Quantity of Water drawn from each Source
()
=
o)
g
Q m Bhima River
<
= = Ujjani Dam
§ = Ekrukh Pond
o
5]
)
= Bhima River
=
i)
§ Source : Primary Survey, Solapur Municipal Corporation, 2022; PAS local action indicate?s, 2019
v, CEPT
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Water Supplyin Solapur

Bhima River

Source of Water

Surface Water ———»  Ujjani Dam Reservoir

Ekrukh Pond

=
Q R
S Ujjani Dam Reservoir
= Borewells
2 Groundwater — =———p
= Water Tankers
€
£
= Issues with the Water Source
D)
=
£ 5 water scarcity eventdave happenedn past
% decadewhen, extra water is withdrawn from Bhima river
<
=
T
S 45
0
& Non-Revenue Water
= Bhima River
=
2
§ Source : Primary Survey, Solapur Municipal Corporation, 2022; PAS local action indicate?s, 2019
o . CEPT
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Wastewater Treatment Water Treatment Source of Water

Wastewater Disposal

Sourcesf Water - Borewells

_ _ Depths of Public Borewells
Bhima River

4,444

borewells in the city

Borewells '/ ] / 109 391 3,944

Public Subsidized Private
Borewells Borewells Borewells

Ujjani Dam Reservoir

Ekrukh Pond

Water Tankers

90-120 ft

70-1501t 140-500tt

Depth of Public Depth of Private
120-150 ft borewells Borewells

Legend

E SMC Boundary

——— Railway Line

Issues
A In last decade20 ft increase in depth of
borewell is observedcross the city

Major Roads

Minor Roads
- Lakes ' . .
5070 ft A No permissioror restrictions orsetting up
B 7090 ft of private borewells
90-120 ft

Source : Primary Survey, Solapur Municipal Corporation,
2022 - 120-150 ft s Kilometers

CWAS 2. CRDF& &1, R
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Bhima River

Ujjani Dam Reservoir

Source of Water

Ekrukh Pond

= Borewells
=
©  Water Tankers
l_
I3
©
=
=
(&}
£
©
o
l_
I3
©
=
(¥}
17
©
=
T
(70}
o
o
)
O
I3
©
=
(¥}
@
©
=

CWAS . CRDF:z:E-

Sourcef Water - Borewells

4,444

borewells in the city

{

70-150tt

Depth of Public

140-5001t

Depth of Private

109 391 3,944 borewells Borewells
Public Subsidized Private
Borewells Borewells Borewells
Parameters Desirable Maximum Samples with | Samples with conc.| Samples with
........................... Limit | Permissible Limit| conc.<DL | . inDLMPL |  conc.>MPL |
:| TH (mg/L) 300 600 2 21 13
‘| NO, (mg/L) 45 No relaxation 17 - 27
F(mg/L) .............. e L e o T s e

Quality of groundwater in Solapuris not suitable for drinking basedon DrinkingWater Standards|t is very

hard and hashigher nitrate content than the desirablelimit.

CEPT

Source : Groundwater information of Solapur District, CGWB, 2013
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Wastewater Treatment Water Treatment Source of Water

Wastewater Disposal

Water and Wastewater Treatment
WTP and STP Locations

Water Production

PakhniWTP
........................................... > Sourceujjani Dam 215MLD 185MLD
Design Capacity Utilized Capacity
of WTPs of WTPs
Degaon STP
..................................................................................................... »
: SourceOpen Nala Wastewater Treatment

(water from zone 1 to 6)

102.5mM0  90.3MLD
Design Capacity Utilized Capacity
of STPs of STPs

Bhavani Peth WTP
SourceEkrukh Pond

Pratap Nagar STP

i. ................................................................................ » Sourcesewer Network
: (water from zone 7)

N
Legend Kumte STP
E SMC Boundary , ................................. > SourceSewer Network

~—+ Railway Line (water from zone 8)
Major Roads

Minor Roads

L N U AR AT N > Soregaon WTP
SourceBhima River

Kilometers

00785 3 45 6

Source : Primary Survey, Solapur Municipal Corporation, 2022; PAS local action indicators, 2019-20
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s Water and Wastewater Treatment

©

> _

S N

(]

o

>

o

N

c 2. SREVY & 3 N )

()

g Solar panels in both WTPs and STPs International Urban Collaboration (IUC) with German
g Generating 753 KW electricity daily in WTPs has led  Generating 1 MW electricity daily company for quality monitoring
s to 35% reduction in the electricity bill in STPs has lead to 25% reduction

IS, in electricity bill

=

=

Q

£

©

o

|_

o

IS

=

L

S

=

g

§ WTPs and STPs operated through SCADA system Methane generated from anerobic digestion is used for electricity
&) generation (450 KW) and electricity is reused in the STP
o)

©

=

Q2

é Source : Primary Survey, Solapur Municipal Corporation; PAS, 2019-20

Directed Research Project - 2022 | 31

CWAS: CRDF

CEPT




s Water and Wastewater Treatment
@©
=
= Issues
8
>
o
(09}
5
£
3
|_
(3
®©
; - - - g -
A Beingveryold, pumpsrequire lots of maintenance A STPsare being underutilized during summers
é A Despitepresenceof solarpanels,huge electricity bills becauseof becauseof reducedwastewatergeneration _
3 higher energyconsumptionby older pumps A Methane generated during monsoon is unfit for
= electricity generation is directly let in to
£ atmosphere
g
(2]
@©
=
I
S
15}
a
o
©
=
4]
§ Source : Primary Survey, Solapur Municipal Corporation, 2022; PAS local action indicate?s, 2019
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WastewaterDisposaland Reuse

, Disposedin an irrigation canal which is further used for
agriculture

Sourceof Water

Water Treatment

NTPCIin the processof setting up a tertiary treatment plant
and reuse the treated wastewaterfor coolingin the power plant. It

<

(]

£

©

L

}_

o

% LiEgend requiresabout 52 MLD of water which will be suppliedfrom Degaon
G SymbollD STPBut this project is currently on hold becauseof huge finances
= canal requiredby NTPClor settingup of atertiary treatment plant.

_ [ smc Boundary

8 ——— Railway Line

5.)_ Méjor Roads Issue

5 Minor Roads . . . L .

- B Lakes A Despitethe city facingwater scarcityissuesthere is no reuse of
% Kilometers treated WaStewater

; 00785 3 45 6

(O]

"g Source : Primary Survey, Solapur Municipal Corporation, 2022
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Wastewater Treatment Water Treatment Source of Water

Wastewater Disposal

GHGEmiIssIons

Methane (CH) Collection systems(septic tanks), sewagenetwork, Conversion Factors

anaerobiadigestion,digestedsludgestoragefacilities

: : : L 1 MWt of Electricity = 0.821CO
Nitrous Oxide (NO) Sewetlines,biologicalwastewatertreatment 1 kg methane - 84kEQ
. 1 kg nitrogen oxide = 298 k@
Carbon Dioxide (C Powerconsumption g g Q
Water Supply Process Wastewater Treatment Plants
. Emissions _ —
Sr. No. Particular (tonnes CQ) Sr. No. Particular Emissions (tonnes GO
1 Electricity (Raw water pumping 5,751 1 Electricity 531
2 Electricity (WTPs) 679 2 Methane
_ _ 48390
3 Electricity (WDSS) 1,178 3 Nitrogen Oxide
Total 7,608 Total 48921

Water supply and wastewater sector leads to total &f.06million tonnes of CG2 of GHG emissions.

Source : (i) Analysis of Greenhouse Gas Emissions in Centralized and Decentralized Water Reclamation, Technical University of Munich, 2019; (ii) co2 Baseline Database for the Indian Power Sector, Central Electricity Authority,
2018; (iii) Mumbai Climate Action Plan, 2022; (iv) Ahmedabad Climate Action Plan, 2022;
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s GHGEmMmissions

@©

?_ Collection systems(septic tanks), sewagenetwork, Conversion Factors

5 Methane (CH) AN e

Q anaerobiadigestion,digestedsludgestoragefacilities

5 : : . . 1 MWt of Electricity = 0.821tCO

5 Nitrous Oxide (NO) Sewetlines,biologicalwastewatertreatment 1 kg methane = 84kgEO
1 kg nitrogen oxide = 298 k&€Q

Carbon Dioxide (C9 Powerconsumption

O.ze .
0.06Mt of CO2e
Solapur

Source : (i) Analysis of Greenhouse Gas Emissions in Centralized and Decentralized Water Reclamation, Technical University of Munich, 2019; (i) co2 Baseline Database for the Indian Power Sector, Central Electricity Authority,
2018; (i) Mumbai Climate Action Plan, 2022; (iv) Ahmedabad Climate Action Plan, 2022;
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Issuesn Water and Wastewater Sectorin Solapurfrom ClimatePerspective

Water Source

A Water scarcity

A Onlyone own water source i.e.
groundwater.

A Groundwater depletion and no
monitoring on it

A High NRW in the city

Water and Wastewater
Treatment

A High energy consumption
leading tohuge electricity bills

A High maintenance costf pumps

Source : Primary Survey, Solapur Municipal Corporation, 2022

CWAS &5 CRDF &, BT

User End

Slumsnear the nala are facing the
problem of overflooding during
monsoon.

Wastewater Reuse

o’
s

Despitewater scarcity no reuse of
. treated wastewater
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Issuesn Water and Wastewater Sectorin Solapurfrom ClimatePerspective

Water Source Water and Wastewater User End Wastewater Reuse
Treatment
Y
. ' MK )
I 1 . ’

A Water scarcity

fon t B A Groundwater Recharge
n yoge Otwn water source 1.e. (a) Rooftop Rainwater harvesting
grounawater. (b) Recharge through existing ponds

(c) New echargestructures in open areas

A Groundwater depletion and no

monitoring on it
A Measures to reduce NRW

A High NRW in the city

Source : Primary Survey, Solapur Municipal Corporation, 2022
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Issuesn Water and Wastewater Sectorin Solapurfrom ClimatePerspective

Water Source Water and Wastewater User End Wastewater Reuse
Treatment
Y
. ' MK )
I 1 . ’

A Water scarcity

4 A Groundwater Recharge
(a) Rooftop Rainwater harvesting
(b) Recharge through existing ponds

A Onlyone own water source i.e.
groundwater.

66

: Becauseof availability of any other sourceof water in 200 km
1 A Measures to reduce NRW radius,augmentation of new source of water for Solapur
' Municipal Corporationwould be financially straining On
the contrary, augmenting the local water resourcei.e.,
rainwater would mean smaller cost efficient solutions

leadingto largerimpact , ’

A Groundwater depletion and no (c) New echargestructures in open areas

monitoring on it

A High NRW in the city

Source : Primary Survey, Solapur Municipal Corporation, 2022
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Recharge Structures Recharge in Lakes — Rainwater Harvesting

NRW Reduction

GroundwaterRecharge(a) RooftopRainwaterHarvesting

Rainwaterharvestingis done in public buildingsunder AMRUTmission

Provisionof 2%rebate in property tax for rain water harvesting percolationwellsin private buildings But
the scaleof implementationof thisisverylow in the city.

Averageroof sizein Solapur
Selected 30 random building footprints — 10 samples each of
bungalowsapartmentsandrow houses

Averageroof size=122sg. m
AverageRainfalllntensity =524 mm

No. of propertiesin Solapur=1,88,936

20%

. . of the total water
Amount of Water Harvested= 108 7Q4 7 million liter supplied bymunicipal

_ corporation annually
Averagewater availability per property = 12 2liter/ day

CWAS e CR DF CEPT Directed Research Project - 2022 |
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Recharge Structures Recharge in Lakes — Rainwater Harvesting

NRW Reduction

GroundwaterRecharge(a) RooftopRainwaterHarvesting

Mandating RWH,by makingit compulsoryin DCRor
passinga bill, in all the upcomingbuildingsto harvest
rainwater and utilize it for either internal purposesor for

rainwater at In caseof violations, levy of additional charges
infiltering into the ground.

on the water bill asa penalty.

For existing buildings, give time of 2-3 years for
installing RWHsystem

Training programmes for developers and

technicians
+ova  Incentivesfor fasterand wider implementation o Need to spread awareness amongst the
M 1. Allocationof extra 0.5 FSlon inclusionof rainwater community
" harvestingin the buildings oo o
nl I 2. GreenBuildingcertification Start RWH campaign by targeting schools,

hospitalsand other largerbuildings

Recharging would also improve the groundwater quality by diluting the hardness and nitrate content in water.

Source : Bangalore Rainwater harvesting case study; Groundwater information of Solapur District, CGWB, 2013
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GroundwaterRecharge(a) RooftopRainwaterHarvesting

Owner

Alternative and
more reliable
source of water

Rainwater Harvesting

0 .
Q 2% rebate in
ild property tax
=
()
=
©
c
8
o
%)
g
2 Rainwater
2 Harvesting
v Benefits
>
©
S
k2 SMC Developers
Reduced water Ava”:b”;:g of
need of the city extra
) Green Building
_5 Water Security certification
©
-]
o
(0]
o
Dz: Source : Bangalore Rainwater harvesting case study; Groundwater information of Solapur District, CGWB, 2013

CEPT
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Rainwater Harvesting

Recharge in Lakes

Recharge Structures

NRW Reduction

CWAS ::=..

GroundwaterRechargdb) Existingpondsandlakes
Lakesn Solapur

A

Legend

E SMC Boundary

——+— Railway Line
Major Roads

Minor Roads

- Lakes

Kilometers

00785 3 45 6

Source : Manual on Artificial Recharge of Groundwater, CPCB, 2007; Primary Survey, Solapur Municipal Corporation, 2022

CRDF i <81

Two major lakes in Solapur

SambhajlLake

Siddheshwat.ake

2

No. of recharge
structures

201akh INR

Total cost of building
recharge structures

288ML

Amount of water
getting recharged

0.5%

of the total water
supplied bymunicipal
corporation annually
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GroundwaterRechargdc) NewRechargestructures
Contours

» =

Therainwaterthat flows awayassurfacerunoff couldbe caughtand
usedfor rechargingaquifers by adoptingappropriatestormwater
harvestingmethods

Rainwater Harvesting

RWH from ruroff using RWH from roads through
Recharge Structures Storm Water Drains

RAINWATER COLLECTION
THROUGH

Recharge Structures Reharge in Lakes

465sq. km 160km

430 0000

W 050000 gy 4ot pooce Basin area Major road length
Bl <0000 g A
- B <5000 PR—
g = z"lu)‘-‘n”(n — Rebewy Fack
O L4500 ®  Opesissa
_g SHOON0
(0] 500000
4 SADONN0
; s wmmm Kilometers
o 00.785 3 45 6
Z

Source : Manual on Artificial Recharge of Groundwater, CPCB, 2007; United States Geological Survey (USGS) Imagery, 2020; Primary Survey, Solapur Municipal Corporation, 2022

CWAS .. CRDFE&E &L
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GroundwaterRechargdc) NewRechargestructures
Contours

RWH from runoff using
Recharge Structures

RWH from roads through
Storm Water Drains

Rainwater Harvesting

Recharge Structures Reharge in Lakes

30

No. of recharge
structures

300Iakh INR

Total cost of building
recharge structures

864ML

2

No. of recharge
structures

1.2l1akh INR

Total cost of building
recharge structures

1.7ML

. 473 00T
Contour sene axeo Amount of water Amount of water
CONOLF 1BNGE e - ume oocce getting recharged getting recharged

Bl <000
4000000
AN 00000
40000
<4l 00

B s e oo
| BTl
B ot oxco

Ma> Poxh

1.6%

of the total water supplied by
municipal corporation annually

Moor Rosck
—— Rabawy Tk

*  Cperisen
4000000 . Pert

S 00000
D000

s Kilometers
00.735 3 45 6

Source : Manual on Artificial Recharge of Groundwater, CPCB, 2007; United States Geological Survey (USGS) Imagery, 2020; Primary Survey, Solapur Municipal Corporation, 2022

CWAS . CRDF:=Es &

L0000
L5000

NRW Reduction
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Rainwater Harvesting

Recharge in Lakes

Recharge Structures

NRW Reduction

Measuresto ReduceNon-RevenuewWater

In order to achievewater security, it becomesmportantto not only improve O A (Waté€l &eservesbut also reducethe wastageof water i.e.
NRW

Changingof pipes,installation of flowmeters and 16,000 householdwater metersin core areaof city is
proposedasan ABDproject under SmartCity Mission

E Leakage detectiomndrefurbishment
5 of dilapidated network

Installingflowmeters, pressure sensors
and other hydraulic devices

00
L
AR
_ Household level water metering = - Revising tariff structure- From flat tariff
n - % to volumetric tariff
-
L
B
_ Metering groundwater withdrawal
=07 too, for monitoring purposes
-

Source : Compendium of good practices - Urban water and sanitation in Indian cities, NIUA, 2015
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Issuesn Water and Wastewater Sectorin Solapurfrom ClimatePerspective

Water Source Water and Wastewater User End Wastewater Reuse
Treatment
Y
. ' MK )
I 1 . ’

A High energy consumption

leading tohuge electricity bills -
4 Energy Efficient Pumps

A High maintenance costf pumps

Source : Primary Survey, Solapur Municipal Corporation, 2022
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EnergyEfficientPumps

Vertical Turbinebarrel or cantype pumpsare generallyappliedfor thesekind of services

Source of Water

M)

Business as Usual After intervention

6,282tonnes of Cge  4,083tonnes of CGe

GHG emissions because of GHG emissions because of
energy utilization using energy utilization using
normal pumps energy efficient pumps

6-8.51akh INR
Cost

Water Treatment

35%

Energy Efficiency Switching to energy efficient pumps leads to 10%

reductionin GHGemissionsrom water and wastewatersector

Wastewater Treatment

Source : https://www.pumpsandsystems.com/facterslectingrotodynamicor-positive-displacemerfpump-energysavingsdemand;
https://www.pumpsandsystems.com/energgfficient-verticatturbine-pumpspromote-sustainablemining-efforts

CWAS CR DF SR Directed Research Project - 2022 | 47
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Issuesn Water and Wastewater Sectorin Solapurfrom ClimatePerspective

Water Source Water and Wastewater User End Wastewater Reuse
Treatment
Y
. ' MK )
I 1 . ’

Wastewater reuse for non Despitewater scarcity no reuse of
potable public purposes treated wastewater

Source : Primary Survey, Solapur Municipal Corporation, 2022
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Wastewater Reusefor Non-Potable PublicPurposes

65MLD

Secondary treated wastewater available for reuse

Sourceof Water

Water Treatment

o - . - Municipal solid wast®io-
Watering62 public gardens Wate”nQSO Km of medians CIeaninngZOcommunity g

d roadsidenlantati toilets seats methanation processnd for
and foadsidiafiiations fire and dust issues

Municipal Corporation haél water tankersof £ O0Olit capacity which makél-5 trips per dayto transport the treated wastewater.

Based on the current infrastructure availability, O 14MLD 51 1MLD
of water can be reused daily  of water can be reused annually

Source : https://www.fulongmagroup.com/besprinklerflm5250ggxdlbevs/

CWAS 2. CRDFE: T,

Wastewater Disposal Wastewater Treatment
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Wastewater Reusefor Non-Potable PublicPurposes

I3
(]
=
8 65MLD
3 Secondary treated wastewater available for reuse
(09}
=
(O]
£
©
(O]
=
I3
(0]
=
' D¢
Municipal solid wastdio-
leani 2 mmuni .
 deideolantat Cean'”g]t'o?etssoeca(t’s unity methanation processnd for
and roadsideplantations fire and dust issues

A21akh INR  Toreduce GHGemissionsbecauseof transportation of treated wastewater,
Cost the Municipal Corporationcanshift to electric water tankersovertime.

Source : https://www.fulongmagroup.com/besprinklerflm5250ggxdlbevs/
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Slumsare most vulnerableand highly affected due to ClimateChange
SlumsSurveyed

Focus Group Discussions (FGDsl@SIums

Duration, Quantity, Quality

Location and Connection and Storage

= = 55N

A Individual connections or A Quality, quantity and

shared connections between two duration of water suppliedis
households sameacrossthe city and there
N Water p%mts are generallylocated no inequity
A outsidethe houses : A Water is generally stored
Legend A COI’]I’]EC'[IOHS ChargeS in slums outsidethe houses
By are Rs 210Q which are half the

chargedor other citizens
A Water tax is Rs 2760 annually,
whichsimilar for entire city

——+— Railway Line
Major Roads

Minor Roads
- Lakes

Kilometers

00785 3 45 6

Source : Primary Survey, Solapur Municipal Corporation; PAS22019
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Slumsare most vulnerableand highly affected due to ClimateChange
SlumsSurveyed

Focus Group Discussions (FGDsl@SIums

Toilets and Wastewater Stormwater

A Al slums have community : A Problemof overfloodingin
toilets present which are slums near the nalas during
connected to sewer lines or monsoon

N septictanks . A Drinking water
A A These toilets are in good contamination because of
Legend condition and are operatedand mixingof sewage

[ sMc Boundary maintainedwell by the ULB . A Affects accessibilityand daily

—~—+ Railway Line activitiesof slumdwellers
Major Roads

Minor Roads
- Lakes

Kilometers

00785 3 45 6

Source : Primary Survey, Solapur Municipal Corporation; PAS22019
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Issuesn Water and Wastewater Sectorin Solapurfrom ClimatePerspective

Water Source Water and Wastewater User End Wastewater Reuse
Treatment
Y
. ' MK )
I 1 . ’

Slumsnear the nala are facing the -
problem of overflooding during Mini 24x7 Water Supply

monsoon.

Schemes for Slums

Source : Primary Survey, Solapur Municipal Corporation, 2022
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Mini 24x7 Water SupplySystemdor Slums

Solar energy  powered Benefits

> submersiblepump with required

photovoltaicpanels 1. 24x7 water supplyto slumdwellers

2. No needto store water meaningreduced
contamination

HDPEstorage tank of required 3. Pumpworkingon renewableenergy
B capacity elevated at 3 meter 4. Groundwaterrecharge
height to give sufficient head for 5. Costeffective
the distribution system
' . Q& 0 dzR
CSR funds
Steel structure for mountin Capital Cost
J 5-5.5lakh INR

HDPENater Tank Cost 01: developing this

structure with 3040 Water tax from
Groundwaterrechargewell individual household Slum dwellers

connections O&M Cost

Distribution  system  with
individual tap connections for
requirednumberof households

Women Committees

(SHGS)
O&M Operations

Source : Groundwater Survey and Development Agency

CWAS CR DF e Directed Research Project - 2022 | 54




Impactsof the Suggestednterventions

Business as usual After interventions

.....................................................................................................................................................................................................................................................................

oML 12,024mL

Groundwater Recharge Groundwater Recharge
Annually Annually

This equals t(22%of the total water supplied by Municipal Corporation annually

e

e OmL 51MmL
.y Treated Wastewater Treated Wastewater
Treated Wastewater Reuse: Reuse Annually Reuse Annually
o, ; E
ﬁ 6,282tonnes of Cqe 4,083tonnes of Cge
(L GHG Emissions GHG Emissions
GHG Emissions of Water : 1 0%reduction in the GHG emission from water and wastewater sector
and Wastewater Sector :

CWAS C R DF i Directed Research Project - 2022 | 5 5




Softer Aspectsof AchievingClimateResilience

implementation of these climate upcomingwater and wastewater projectsin Solapur

Forwider and faster G Jl Mandating consideration of climate change perspective in all the
resilient WASH strategies

P
. .
. .
. .
. .
. .
. .
. .
. .
o ‘e
. .
.

............ oo A
: Policy level :  Stakeholder @

: Changes :  Participation %0 Mandating rainwater harvestingby passinga bill or includingit in the DCR

@)‘ Mandating societieswith more than 50 householdto treat their wastewater
[E on their own.

SN

CWAS o C R DF ! Directed Research Project - 2022 | 5 6




StakeholderParticipation

Forwider and faster

implementation of these climate
resilient WASH strategies

A . 17 N
Policy level i Stakeholder :
Changes i Participation : Women Selected

Groups/ Representati
Committees ves

Stakeholders

Local
Community

Tackling climate change is not just the responsibility of SMC, but requires

involvement of all other stakeholders Spreadingawarenessabout climate changeand active

participation from all the stakeholderswill lead to better, faster and easierimplementation of
climateadaptationstrategies

CWAS &5 CRDF &5t GEPT Directed Research project - 2022 | D7
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Annexurel ¢ GHGEmissionalculations

Conversion Factors

1 MWt of Electricity = 0.82tCQ
1 kg methane = 84kdcQ

1 kg nitrogen oxide 298 k€Q
Water Supply Process Wastewater Treatment Plants
Monthly Power | Annual Power — _ Emissions (tonnes
Sr. No. | Particular Consumption | Consumption (Etg;:fz:résg Sr. No. Particular CQ)
(MW1) (MW1) —
Electricity (Raw water 1 Electricity o531
1 - 584.4 7.013 5,751
pumping) 2 Methane
. 48390
2 Electricity (WTPs) 69 828 679 3 Nitrogen Oxide
3 Electricity (WDSSs) 119.7 1,436 1,178 Total 48921
Total 773.1 9,277 7,608

Water supply and wastewater sector leads to total &f.06million tonnes of CG2 of GHG emissions.
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Annexurell ¢ Rooftop RainwaterHarvestingCalculations

Average roof size =122 sq. m
Average rainfall intensity =524 mm
No. of properties =1,88,936

= Average roof size (sg. m) x Average Raintalhsity

Amount of waterharvested(in lit) (m) x No. of properties x 1000

Amount of Water Harvested =10,87,04,70,000 lit
Amount of Water Harvested = 10,870.47 million lit
Average water availabilityer property | = 122 lit/ day
CWAS wwe  (CRDF i CEPT Directed Research Project - 2022 | 60



Annexurelll ¢ Rechargeghrough ExistingPondsand LakesCalculations

Area of lakes

=0.43 sg.km

Quantity of rainfall per high rainfall day (ir
lit)

= Area of lake (sg. m) x quantity of water precipitated (m) x 1C

=90,00,000 lit

=9 ML

Recharge Rate considered

= 3,00,000 lit/ hr (30 ft diameter)

According to India Meteorological Department (IMD) data, there are 20 high rainfall days in Solapur

Recharge done by one structure

= Recharge rate considered (lit/ hr) x 24 x no. of high rainfall

=7.2ML

No. of recharge structures required

= 2 (one in each lake)

Quantity of water recharged =288ML
Costof one structure =10lakhINR
TotalCost =20lakhINR

CWAS . CRDF:=E: &1

2

No. of recharge
structures

201akh INR

Total cost of building
recharge structures

288ML

Amount of water
getting recharged
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AnnexurelV - RWHfrom Runoffand Storagein PondsCalculations

Selected Area = 46 sg.km

= 10 x runoff coefficient x intensity of

f ff (cu.
Surface runoff (cu. m) rainfall (mm/hr) x Area (ha)

Solapur predominantly has light red and black soil and runoff coefficient it is 0.15. According to IMD data, rain
intensity is 0.524 mm/hr on high rainfall days

Surface runoff = 3615600 cu. m
= 3615.6 ML
Recharge Rate considered = 60,000 lit/ hr (12 ft diameter)

According to India Meteorological Department (IMD) data, there are 20 high rainfall days in Solapur

= Recharge rate considered (lit/ hr) x 24 x
Recharge done by one structure no. of high rainfall days
=28.8 ML
No. of rechargestructuresrequired =30
Quantity of water recharged =864 ML
Costof one structure =10lakhINR
Total Cost =300lakhINRi.e., 3croreINR

CWAS . CRDF:=E: &1

30

No. of recharge
structures

300 Iakh INR

Total cost of building
recharge structures

864 ML

Amount of water
getting recharged
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AnnexureV - RWHfrom Roadsthrough Storm Water DrainsCalculations

Road length =160 km

Area of roads = 3.84 sg. km

= 10 x runoff coefficient x intensity of
rainfall (mm/hr) x Area (ha)

2

Surface runoff (cu. m) No. of recharge

structures
Runoff coefficient for roads is 0.85. According to IMD data, rainfall intensity is 0.524 mm/hr on high rainfall day
Surface runoff =1710 cu. m
1.2lakh INR
=171ML Total cost of building
Recharge Rate considered = 2,500 lit/ hr (1.5 ft diameter) recharge structures

According to India Meteorological Department (IMD) data, there are 20 high rainfall days in Solapur

1.7mL

= Recharge rate considered (lit/ hr) x 24 x A  of wat
Recharge done by one structure no. of high rainfall days mount of water
getting recharged
=1.2ML
No. of rechargestructuresrequired =2
Quantity of water recharged =1.7ML
Costof one structure =0.6lakhINR
Total Cost =1.2lakhINR
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