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Foreword

Sanitation has received increased attention in recent years in India. It is also high on Government of
India’s agenda as evident through the launch of Swachh Bharat Mission.ForWai Municipal Council,
keeping the city clean has been an avowed goal, towards which both the elected members and the
officers of the council work hard.

Wai Municipal Council was introduced to Service Level Benchmarks (SLB) by All India Institute of
Local Self Governments (AILSG) and CEPT University through Performance Assessment System (PAS)
project. We have since keeping a close eye on our service levels and striving to maintain and
improve services. .

Wai was fortunate to be among the four cities selected by MJP and WSSD for the City Sanitation
Plan exercise. It has provided us with an opportunity to learn from other cities and the teams of
experts who have worked with us in preparation of this plan. We . thank members from CEPT, AILSG
and Micro Cloud Computing (MCC) for their support. | am particularly thankful to CEPT and AIILSG,
for supporting us in implementing our plans to make Wai as open defecation free cities. | am proud
to say tha Wai has become a role model for other small towns in Maharashtra becuase of our efforts
in designing a demand based scheme for own toilets and integrated faecal sludge management plan.
We hope that within the next three years, we are able to achieve this goal.

CHIEF OFFICER

Mrd. Asha Raut @al Municipal Council, Wat

Chief Officer
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January 2015
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1. Introduction

Ths chapter provides the background tiwe preparation of a City Sanitation Plg@SPYor Wai Municipal Council. It
describes the approach and methodology used in preparing this Plan, highlighting the ongoing nature of the CSP process.
Finally it gives an outline of the overall report.

The Wai City Sanitation Pla6@SPhasbeenprepared as a part othe PAS Programme at the CEPT
University whichprovides support to small cities in Maharashtra for improving sanitation services.
CEPT Universityas workedin partnership with Water Supply and Sanitation Department (WSSD),
Government ofMaharashtra(GoM), Maharashtra Jeevatrradhikaran (MJPand Wai Municipal
Council (WMC)

1.1 Background

To addresshe sanitation situation in small and medium towns and in the context of National Urban
Sanitation Policy (NUSP) 2008, it is important to expiae technologies other than conventional
underground seweragesystems THs requires asses®y appropriate technalgy and business
models that can be operated and managed wethigsetowns.

The @y Sanitation Plan for the WMC focuses on ciyide sanitation solutions that are affordable
for both users and municipal governments.uses anoutcomeoriented approad that promotes
assessment of differentechnology options This approach is based on the framework for
Performance Improvement Planning (PdRg a decision support tool (SANIPLABYelopedat the
CEPT University. The framework focuses on assessingnoegcof various technical options and
demonstrateghe possibility ofachievingsimilarservice levelsvith a less capital intensive option.

The citywide sanitation assssment builds on new thinking iurban sanitation that goes beyond
household levebccess to an assessment of the &drvice chainthat is, from user interface to
storage, conveyance, treatment and disposal or reuse. The Wai CSP also covers dimensions beyond
excreta management, and includes managemengrefywater, stormwaterand soid waste as these

are interlinked closely in the small city context. The CSP is also based on an assessment of options
for low-cost sanitation and decentralised solutions for wastewater management that are more
appropriate for small towns.

Several meetigs and consultative workshops were held wsthte andcity representatives over 15
months to discuss and debate solutions, technologies and policy provisions for sustainable sanitation
plans. Financinglans are an integral part of these CSPs to revidara@dbility of solutions and to
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explore different sources of funds. The CSP has been developed fotyead@ction horizon.
However, a longer planning horizon is considered for some of the large capital intensive projects

After the CSP preparatiorthe WMC hasselected key priority areas famplementation. CEPT
University is supporting the Countat ensure universal access to own toilets and preparatiban
IntegratedFaecalSludge ManagementKSM) Plans as an immediate solution to tacktilegkwatr
containment, transport and safe disposd@pecific studies have been initiated to explore use of
servicelevel agreements and performand@sed contracts with private sector partners as a way to
ensure citywide delivery of sustainable sanitation sees¢ generating benefits both to users, and in
terms of public health.

Some glimpses of the consultative workshops for City Sanitation Planning held in Nashgd 82012

1.2 Approach and Methodology

The approach to development of a CSP involved both technical and financial assessments. This was
done through participatory processes backed by detailed field level assessments of different service
sectors of access to sanitatiomastewatermanagement asvell as solid waste management.

A threestep process was followed for the development of the city sanitation plan. The first step
involved assessing current performance on key Service Level Benchmark (SLB) indicators such as
coverage, equity, service lege efficiency and financial sustainability across alksediors. In the

second stage, improvement actions for each-sebtor were identified. Different technical options

were assessed and discussed. Finally, detailed phasing and financial impligegienassessed.

Based on this approach a final plan has been developed. Throughout this process, consultations
were held with the local authority.

The following paragraphs provide brief highlights of the approach and methodology.
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Instep 1¢ Performarce Assessmeryg the entiresanitation service
chainwas assessed for different service areaser interface
collection conveyancetreatment, safe disposal. Service levels are

measured through performance indicators developed under the PAS
Programmewhich align with the SLB used by the Government of India

(Gol) Sanitation indicators capture both onsite sanitation and
sewerage systemhe different activities carried out include:

1 Mapping and database creationn the initial stage, baseline data

wascollectedand mapped where requiredfor a city level
assessmentn addition to nterviews of key officials and elected
representatives, focus group discussions (F®@@s3 conducted to
understand he existing situation and local practicdsansect
walks helped to gain an understanding of topography and spatial
development characteristic®rimary surveys were conducted in
slums to understand the preferred choices for user interface,
affordability and willingness to pay, etc. They also were used to
validate the data collected from secondary sources

ULBfinances:The fhancialhealth of the local body was assessed
through a detailed analysis of its budgets. Revenue streams and
operational expenses were analysed for plast to severyears.
Thesdrends were used to project municipal finances for the next
10 years which could be used for financial plann®gntral and

state schemes and grants that have been accessed as well as those

that can be accessed for implementation of CSP projeets also
identified.

Gap assessmentAnalysis of SLB indicators along with additional
indicators for orsite system and equity poiatl out the gaps in
current servicesln addition gaps in management including
financial and human resources, institutional arrangemengsev
also studied. The gaps identified were also plotted in light of
estimated growth in population and spatial development.

PERFORMANCE ASSESSMENT

ACTION PLANNING

FINANCIAL PLANNING

BASELINE
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ASSESS CITY
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IMPROVEMENT
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In Step Z; Action Planningg key improvement actionseeded to improve servicasere identified.
This involved:

1 Waste managementoptions: Various technical alternatives favastewater conveyance and
treatment were reviewed and assessed in terms of land requirements, capital and operational
costs, availability of labour/expertise, etn the context of Wai. This analysis helped eagdeal
in convincing various stakeholders to look beyond the expensiwaventional sewerage
systens.

i Strategies and action plartiaving analysed the gaps in service and studied various alternatives
to meet the gap, strategies to meet the gaps througimeerted efforts over the next 10 years
were identified. Projects were so phased so that universal coverage of toilets anget@@nt
safe management are achieved at the earlieBased on urgency of the project, logical
sequencing and availability ofgeurces

9 Stakeholder consultationAnalysis of the existing situation as well as proposals were discussed
and debated with all thestakeholders includinghe city officals, elected representatives and
officers ofthe MJP through consultative workshops.

In Step 3, focus was ori-inancial Plaming to take into consideration life cycle costs @hrious
improvement actiongn addition to their capital costsThus, the analysis provided Financing Plans

for both capital and operating costd/arious sourcesincluding intergovernmental transfers,
borrowings, pibliccprivate partnership (PPP), beneficiary contribution @atlbd | y f 2 0UBY) 02 Reé Q
own funds were assessed to finance capital costs. The operational costs were essentially met
through internal trasfers and tariff revisions. The financing plan was developed in an iterative
manner to review sources of funds for capital works, tariff revisions and introduction of new taxes

where required and transfers to the WSS sector from the general budget.

1.3 Report Structure

Chapter 2 of this report presents the city profile in terms of regional settings, demography and
ecology. It alsaliscusseshe status of water supply in the city. Chapters 3, 4 and 5 discuss access to
toilets, wastewatermanagement and solid wesmanagementrespectively. Chapter 6 presents the
financial and institutional capacity of the WMC. Thdser chapters cover the performance
assessmenand action planning components of the methodology. Relevant alternative technologies
and processes aralso discussed her&hapter 7 discussesmplementation strategies in terms of
phasing and financing improvement projects. This is the financial planning componentbtess
discussed above. Chapter 8 discusses the measures for institutional seaimgghand awareness
generation; these are essential soft components often neglected but important to successfully
implement a plan.
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The last chapter presents the two projects that the city has taken up as immediate steps and PAS
LINE AN YYSQa Oety the\cifydzSifpledmaitiafioh of projects identified in this report.

The City Sanitation Plan for Wai is an outcome of a consultative process over nearly 18 months. It
should be recogsed that city sanitation planning is an @oing process. Severaldtors affect the
realisdion of proposals in this plan: availability of grant funds, local preparedness to take up agreed
activities and changing policies of state and national governments. Thus, a City Sanitation Plan
document should be viewed as a paftthis process and revised periodically.
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2. City Context

The following chapter describéise town profile, and highlights its geographical location and regional settings. It also
elaborates demographic profile of the town and estimations of its populatiowth in future anticipating various factors
affecting the town and the past trends of decadal population growikerall developmentpattern, urban sprawl,
ecological factors likelimate, rainfall, soil structure, topograptandnatural drainageare ako discussed

2.1 Location and Regional Settings

Wai is a town irBataraDistrict in Maharashtra, India. Wai has the epithetic ndbakshinKashi The
town is known for itghatson the banks ofiver Krishnaand is known to have around 250 temples.
Wai is adoawell known film shooting destination. The tovextendson both sides of the river; the
older partof the town is more thar850 years old.

Wai is located afl7°56M| and 73°534, south of the city of Pune. The town isk8s from Satara,
95km from Pune an@®50km from Mumbai. Situated on thilahadPandharpr State Highway, it is
a major city on the way to the hill statiomd Mahabaleshwaand PanchganiWai is surrounded by
the mountainous region of th8ahyadrisvith an average elevation of 71Beters (2355feet).

Figurel: Location and regional settings of Wai
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2.2 Demography

Population trends and forecast

According to Censug011, Wai has a total population of 8@5. In 2001, Wai had a population of
31,090.(Males constituted 5)er centof the population females, 4%er cent) Literacy in Wai was
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77 per cent¢ male and female literacy being §kr centand 73per cent respectivelyg which is
higher than the national average of 5%6r cent.

Figure2: Population growth over the years
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Waihas grown moderately in the last centurifhie decadalgrowth rates haveraried between 26.6
per centin 193141 to 6.6per centin 198X 91. In the last two decades, I ApQpdlation has grown
at anannual rate of 1. per centand 1.5per cent respectively

Figure3: Population projections using various methods
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2.3 City Ecology

Climate and rainfall

The climate is moderate with temperatures during the sumsnéMarch to midlune) reaching a
maximum of 34C, and in the winters (November to March) dropping t6QL0he monsoon starts in
June with maximum precipitation in July and August. Total rainfalll343mm although there are
large differences in the ama of precipitation over various parts Sataradistrict.

Such heavyainfall along with the undulating topography puttresson stormwater management.
The frequentflooding of riverKrishnaand release of water from upstreaidhomdam onlyincreases
the severity ofthe problemfaced by the city.
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Figure4: Natural drains and their flow
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Terrain and topography

The olderpart of the city, m the north of the river, consistsof Prabhag 1, 2 and 3The new
developmens have used landn the southern side of the river, now consisting of Pralsitagnd 5.
The errain is faoured bya uniform gradient converging towardke river, whichcomplemens the
natural drainage system argtormwatermanagement. The city experiences considerable variations
in altitudes, the lowest being 677 m and the highest beifi®2 m.

Soil structure

The soil stratum in Walialuka isblack cotton soil, medium deep. Being very fertile and having good
water holdingcapacity, black soil is good for agricultural activities. Hence the town is predominantly
agro based. At certain places mixed soil conditions of the black soils with laterite or red soils are
observed. This region experiences heavy rainfall and thus thaiteare subjected to a high degree

of erosion. The good water holding capacity of black cotton soil is helpful in enhatigng
groundwater

Spatial patterns of development

In old city areas most of the houses arsingle or doublestoried with a comma wall between
adjacent houseslin the new town, plotted development such as bungalows and apartments are
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more evident The old towrarea is typically charactsed with narrow street widths and linear plots
similar to oldWadahousing typology in Maharasta.

Figure5: Administrative divisions

The development plan for Wai has proposed for future residential zones in Pmtihayand 5n
the northern and soutkeast pars of the town. At present, most of these areas gmedominantly
agricultural land with sparse plotted development.
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Figure6: Development plan
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2.4 Water Supply in Wai

Wai is dependent on river Krishnafor its water supply There areseven private wells in the
peripheral areas of theotwn and one bore well nearSiddhanathWadi temple, both used for
domestic purposesEightytwo per centof water requirement is tapped by surface water sources
and 17per centthrough groundwater Other sources constitute only der centof the total water
supply in WaiAt present, the per capita water supplied in the town is reported to be |k&¥% per
capita per daylpcd)." Figure7 explains tie process of water supply and quantities at various levels.
Asseen Wai has nofrevenue water(NRW)levek at 21.6 per cent a largepart of which can be
attributed to the real losses caused by leaks in transmission and distribution lines.

Water storage

In Wai, out ofatotal 5.83 MLDwater supplied only 4.8 MLD is treated at the treatment plafhree
ESRs (elevated storage reservoirs) mmaGSRs (ground storage resergdiare filled thrice daily

! SourcePerformanceAssessmengystems (PAS)ata, 201112.
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Figure7: Water supplyprocess
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Water distribution and  supply

The coverage of piped water supply connections is aboutp&B cent ¢ 5,915 out of 8066
households are served by the connectioRgpure 8 showstrends innumber of households served
with water supply forthe last four years. It has &en noticed that the percentage of households
served by water supply has increased slightly fromp@g centto 73 per centfrom 200&09 to
2011¢12. However consideringan SLB®f 100per centcoverage, the town still experiencegyap of

26 per cent Water supply network is yet to be extended to the newly developed areas (in southern
side that is,Prabhag 4 and 5) in the periphery of the towrThe city does not have individual
connections in slums and is devoid of any metering at household level.

Figure 8: Water supply coverage over the years
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Wai town is divided intdwo zonesand wateris supplied to both zones for 45 mday. In addition,
water is supplied in the evening for 45 minutes on alternate evenifilge water supply timing for
Zone 1 iglaily from4:30 ant5:15 am and 7 pai7:45 pmon alternate evening. Timingfor Zone 2 is
daily from9 am;9:45 am and $m¢9:45pm on alternate evening.

11



City Sanitation Plag Wai Municipal Council

Figure9: Water supply zones anhtbcation of ESRs
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In slum areas there is no provision of individual piped water supply connections. The distribution
system is absent and almost all the slum dwellers rely on the community (public) taps nearby. There
are 40 public taps in the towrAs obgrved during the surveyaboutfive to sixhouseholds in the
Kashikapadslum have optedor piped connection and they facilitate water teeighbours with
minimal charges like Rs 420 for water usageHowever, slum households will get individual
connectons once they shift to houses constructed for them through bhieegrated Housing and
Slum Development Programnig1SDIPwhich is likely to be complete by 2014.

12
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3. Access to Sanitation

This chaptepresents the existing situation in the citytiwrespect toavailability of toiletsto household in their premises or

at community levels asell asat public placesQuality of infrastructure, operations and management practices are studied
and issues identified. An analysis of gaps in availability, stratdégiesniversal access as well policy and management
strategies and their costs are also discussed.

As per Censug01l, 68 per cent of householdsin Wai have access toindividual toilets. A
considerable number of househol¢30 per cen) dependon communitytoilets.

Tablel: Toilet coverage in Wai

Total households 7,580
Householdswith individual toilets 5,145
Households relying on community toilgiST) 2,300
Households practisingpen defecationOD) 135

SourceCensus 2011

The old town on the northern side of rivé¢rishna(comprising Prabhags 1, 2 an§li8 marked by
denseresidential areas where dwelling s (mostlywadag are closely packeléaving no space for
sanitation services withithe premises. The newly developing coloniesn the southern side of the
river (including Prabhagt and § largelyhave access tmmdividualtoilets and ardessdepencent on
community toilets compared with old town area.

3.1 Household-level Toilets

On-site waste and septage management in household toilets

The CSP survey reveathat, mostly, all existing individual toiletsare pour flush latrines are
connected to septic tankdwever, in most cases, theseptictanks usuallyconstructed below the
toilet superstructure vary in sizes andlimensions The predominant reasons for this are cited as
spaceconstraintsand limited knowledge about functioning of septic tanks.

Table2: Details of existing orsite sanitation treatment

Householdswith individual toilets 5,145
Toiletswith septic tanks 4,429
Toiletswith non-functionalseptic tanks (about 20%) 886
Toiletswith other facility 716

SourceCensus 2011

Due to space constraints, most househotisstruct a toilet outsidehe house abutting the main
street. In such cases the effluent of the/geptic tank is discharged into the roadside open or closed
drain. Thenewly developed residential areas (including bungalows, group housing schemes) in the

13
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city seem to have properigesigned septic tanks as the primary treatment litackwater However
the septic tanks do not always connect to soak pits. The effluent from the septic tanks is discharged
in the open drains along the road.

Householdeveltoilets.

o

Field interactionkonfirm that most residents lack knowledge about functioning and maintenance of
on-site facilities. The toilet seatans for individual toilets are regularly cleaned; however, periodic
cleaning of the pits or septic tanks not carried out While effluent is discharged into the nearby
open drain along the street, théaecalpart remains in the pit or tank ani not flushed outfor
several years. The responsdaring personal interviews ah group discussions revealed thtte
toilet pits were cleaned oglonce irthree to sevenyears.

A survey of 100 individual toilets was conducted during CSP preparatiagsess availability and
status of onsite treatment and disposal dilackwaterfrom individual toilets.Locations of adilets
were marked and information ontypology of onsite treatment facility, construction techniques,
cost incurred for construction and cleaning and maintenance practices followed by houseladds
recorded The assessment revealdéue followinginsighs:

Table3: Observations about orsite sanitation facilities

Usually located on the external face of prenfisent yard closer to access roat
detached or semdetached from residential unit

Location of toilets

Location of pitgseptic Constructedmostly below superstructure (toilet block) in old town areain
tanks front yard and beneath the ground level off centred from the superstructure

1 Nodesign norms followed. NNX 3 dzf | NJ &A1 S& 2F &
Construction and design o2 y® IEYR RSLIIK GFNBEAY3I FNRBY nQ
norms 1 Construction in brick walls plastered from inside

i Effluent discharged into abutting opAtiosed drain along road

1 No periodical cleaning of pits and septic tanks

1 About 80% HHthat have individal toilets since last 6 to 7 years

Cleaning practices responded not havingleaned the tanks in last 4 to 6 years
i Effluent, in all cases, is discharged into drains

SourcePrimary survey
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3.2 Community -level Sanitation Facilities

Due to the absenceof individual household levelatrines, about 200 households rely on
communitylevel sanitatiorfacilities. At present there are 3community toilet blocks in the city with
283 seats of which 264are functional Of these 45 community toilet blocks, 3@re older toilet

blocks andthe remaining are newly constructedrecentlythree non-functional community toilet

blocks werealso demolishedTable4 shows Prabhagvise availabilityof community toilets.

Table4: Prabhagwise availability of community toilets

Community toiletdetails Prabhag 1 Prabhag 2 Prabhag 3 Prabhag 4 Prabhag 5

No. of toilet blocks

No. of seats 29 51 34 79 90
No. of functional seats 29 51 33 67 84
Usable and Dampness Neat and
Usable and .
Remark cleaned and decay in.  Foul smell clean
clean o
every 2 days the walls condition
Managed by ULB
User charges None
Type of onsite treatment Septic tark

SourceWaiMunicipality; Primary survey.

Figurel0: Location of community toilets

/\’;7;% |
7",5/?/,,6 [
|
i |
4 J

o o

Municipal Boundary Roads ubanArea [ Slums B Public Toilets T a== |\

[ Prabhag y Waterb Market || Open Defecation Spot W Community Toilets  CITY SANITATION PLAN- WMC

Figure 10 showsthe location of existing community toilet blocks in the city. At present, all the
community toilet blocks are maintained lyprivate contractor and no user fee is charged. However,
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the primary surveys and interactions with the users revealed certain issgesdiag the existing

status of community toilets.
an issue. However, in some blocks (water storage tank of toilet bld€ashikapadslum in Prabhag
4) it was observed that improper construction of the tanks makes it unusable. These tanks are open

and are easily accessildad this in many casedeadsto misuse of water. AlImost all the older toilet

blocks lack electricity and lighting facility whiclfeats the usage during nights. Doors are in working

condition; howeverincidents oftaps having been stolen have besported inafew cases.

Each toilet block is provided with a water storage tank and availability of water does not seem to be

Figurell: Location of community toilets in Prabhags 1, 2 and 3
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SourcePrimary surey (map not to scale).
The newly constructed toilet bloclse different in design as comparedith the old ones; they are
provided with urinals, water traps, electricignd entrance lobbiesas well asanda counter for one
maintenance person. IKalwaatAali (Prabhag 3), insufficient toilet seats and irregular maintenance
of the block leads to open defecation behind the toilet bldsklf. For the community toilet block on

Parakandi roadand in Gangapuri(Prabhag 2 and 3 respectively), it was luserved that people

commute about 100 to 15fhetres daily to use the facility.
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Communitytoilet blocksin Wai.
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SourcePrimary survey (map not to scale).

On-site waste collection and treatment in community toilets

The community toilet blocks have pour flush latrines connected to septic tanks. Having no provision

of soak pits, the effluent from the tank is discharged into nearby open or closedsciaing the
road. The gptic tanks in the older community blocks do not functaure toimproper construction
and sizes The primary survey assessment revealed that septic faitksare left uncovered
hamperingtheir functioning and allowng rainwater and solid wastdo enter the tanks. The sludge
from these tanksvas observed to beverflowing asthey were not periodically cleaned.
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Septic tanks in community toilet blocks.

The older blocks have water storage tankssome caseshowever, they are closer tdhe ground
and are thus pollutedTheolder blocks are i dilapidated condition and damggome of the older
blocks also lack individual water and electricity connectidreeir design is however,simple and
easy to maintain and thufiey are comparativelyleaner than the newly constructed toilet blocks

Operation and maintenance of community toilets

Primarily in any municipal council, the local authority perforthe operation and maintenance of
community toilet blocksTheWMChaslimited human resourcgfor the maintenance of toilets and

so haspreferred to outsource all community toilet blocks @ private contractofservice provider.
Community toilets are operational for 24 hrs and no user fee is levied from users. The contract is for
one year ad experses incurred are Rs 135,4p8r monthfor maintenance of all bloc&k The toilet
blocks are well maintained and regularly monitorectiy ULB

3.3 Public-level Sanitation Facilities

Satus of public facilities

The central core area on the northern side of the river houses key commercial atedisas the
vegetable mandi informal market place, commercial areas, banks, hotels and other such
establishments. Most institutional building campuses are located in the soutpart ofthe town

that is, Prabhag 4. These include a court building, hospital canfauest Department office, PWD
campusbus terminusand theTehsil officeas well as few private and municipal schookKigurel3
showsthe locations of key commercial and institutional areas in Wai.

The central market area.
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The ForesDepartment and PWD officeare located on the main roa@nd provide access to the
toilet fadlities forthe outsiders With this additional load of users and the absence of any kind of
maintenance, the toilet blocls inadequately maintained and has becomesuitable for usage. The
community block oppositéhe Tehsil office campuis meant for useonly by the residential ares
around it. However, it is alsousedby the visitors and serves as a public latriménich results in
issues with itgnaintenance. The toilet block in the premésaf the bus stand hason-functional and
brokentaps. The toilet block has enough urinals and seats and is maintaindaeldgcal workers of
state transport. Therasa parking lot near the temple butithout anytoilet facility for the visitors to
the temples and thusleads to increasedpen defecationin the area.Similarly, nunicipal schools
have insufficient seats and water faciligre not cleaned regularly arate poorly maintained

7.
;
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Figurel3: Institutional and commercial areas in Wai
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Table5: Status ofpublic sanitation facilities

Market area

(10 seats 5 urinals
available)

Bus stand

(7 seats + 10 urinals
available)

Forest department
(2 seats available)

PWD

(3 seats; 2 functional
available)

Tehsil office

Parking lot neaDholya
Ganpatimandir

Temple precincts

This toilet is inadequate to serve or cater to the load for the market.are¢

However, it is well maintained by private operator Approx 602800/day
The toilet has sufficient seats and urinals and is maintained by the loca
workers of state transport. Due to continuous usage the toilet is left Approx500/day
unclean. Water supply is an issue
The toilet block has ongeat for men and women, which aiesufficient. A
The toilet block is accessed by outsiders as the campus is located on tt pprox
X 50¢75/day
main road
The toilet block has tweeatsfor menand oneseat for womenwhichare
insufficient. Theseat for womernis not functional. The toilet block is Approx 300/day

accessed by outsiders as tbampus is located on the main road

A community toilet for the residential area is located opposite Tehsil

office and is amessed by outsiders and proves to be inadequate due to = Approx 300/day
additional load

The parking lot in front of theemple precincts does not have provision of
toilet block. The people visiting the temples defecat¢hia open along the

ghatsdue to unavailability of the facility

The temple precincts anghatsare not provided with toilet blocks and thu Approx400/day,
open defecation by the floating population is observed no toilet facility

Approx 300/day
no toilet facility

6 seats &3 urinals required

3 seats required. Urinals are
adequate as per norm

1 urinal required

3 seat & 3 urinals required
Suggested to repair nen
functional seat with
necessary infrastructure

6 seats & 3 urinals required

6 seats & 3 urinals required

8 seats & 4 urinals required

SourcePrimary survey

’As per guidelines published by Ministryldban Affairs and Employment, for market places and other public utility buildimgsyrinal per 100 users anghe seat per 50 users should be
provided.
SAssessment is required to identify the repair works for fiamctional seas along with availability of water taps, door, electricity, gdad needs to be repaired accordingly
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Men: 1 seat, 10 urinals

DravidHigh chool Women:2 seats, 10 urinals 1,350
Men: 1 seat, 6 urinals

S TIEITES Women:1 seat, 6 urinals 120

Govt SchooNo 10 Men: 2 seats, 12 urinals 235

Women:2 seats, 12 urinals

Men: 1 seat, 12 urinals
Govt SchooNo 5 Women:1 seat, 12 urinals 450
1 block for teachers

SourceWai Municipality, Primary survey

Individual
connections

Individual
connections

Not available

Not available

Available

Available

Not available

Not available

Neat and clean toilet blocks
O&M by private person appointec
by school

Dilapidated condition of toilet
block

O&M by private persons
appointed by the schoo
authorities

Clean toilet block

O&M by private  persons
appointed by school

Blocks are dilapidated
Poorly maintained byhe WMC
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3.4 Sanitation in Sums

Wai has foer centof slum population residing in two major pockekashikapadand GureBazaar

both located in Prabhag 4. The totaimber of slum households is 34Zhe coverage of individual
toilets in slums is 65 per cent, which is less than average overall city coverage of 68 per cent. The
open defecation percentage in slums is higher thanditg average at 5 per cent. Thus, increasingly,
both slums and nosslum households in Wai use community toilets which are maintained by the
municipality.

Table7: Slumdetails

Slumhouseholds 271 71
Slumpopulation 1328 812

Status Notified Notified

Land status State Government State Government
Area 2281sgm 3844 sgm

Age ofslum 30 yrs 50 yrs

SourceWai Municipality, Primary survey.

Table8 showsslumwise existing community blocks, seats available and their status.

Table8: Community toilets in slums

Population 1,328 812

Seats available 4 8

Maintained by ULB ULB

Demand gap 50 seats required 6 seats required

SourceWai Municipality, Primary survey.

Kashikapadis a 30-year old slum the residents are involved mainly in trading of metal goods,
utensils and scrap collected from surrounding villages. The housing typology in the slum is mainly
semipucca(30 houses) and temporakutchhashelters (41 houses) constructed of brick walls and
corrugated metal sheet roofing.

Asisevident inTable8, there are inadequate number of seats in community toilets in the slurhe
children and mentherefore practice open defecation. Women continue to rely mostly on the
community blocks. Thelum lacks basic amenities like adequate water sugplilets and drains for
wastewater From the primary survey conducted by the team fioe preparation ofthe CSPit has

been noticed that for water supply §8r centHHs rely on community water taps wiai 17per cent

have individual tap connections. Since the reliance on community taps is high, many HHs resort to
purchasing water from neighbours or private suppliers.

The existing community toilets are cleaned oty or threetimes a week by tharbanlocal body
(ULB appointed staff. The toilets are connected to septic mmkith no facility forwastewater
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disposal and thegyreywaterfrom houses is left to stagnate in open. Solid waste is dumped in the
openbecause there ino doorto-door coveragesenice in slums.

Kashikapadi slum.

Municipal Boundary Roads Urban Area
[_|Prabhag Boundary | Waterbodies [l Stums CITY SANITATION PLAN- WMC

Gure Bazaaslum is located along the banks of riwerishna The slum is charactised by densely
packedlow-rise temporary structures. Most of the residentsy on fishery or daily wage works on
construction sites fotheir livelihood. Currently one community toilet blockas beenprovided for
the slum dwellers. For bathingome dwellers have developed the wh area in their premise
However, most of them go tthe river for bathing and washing clothe§he percentage of open
defecation is considerably high in the slyraspecially by children and mglpecausedoilet seatsare
insufficient The bilet user goup comprise mostly women. There is no conveyance system for
wastewater due to which it is left in the open, leading to stagnation and unhygienic conditions.
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Gure Bazaar slum.
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The ULBs implementingthe IHSDPschemefor in-situ rehabilitation of the slum dwellers through
which individual slum dwellers will be provided with 270 sq ft dwelling unit including toilet and bath.
Considering both the slums in the town, about 342 househde earmarked as scheme
beneficiaries.The @ompletion of the scheme is expected time next oneor two years, after which

the slum dwellers will be shifted the newly developed houses

3.5 Suggested Strategies for Toilets

This section summases the proposalsfor toilets as part of CSP Primary survey conducted during
I {t LINBLINIYGAZ2Y NBO2NRSR LIJS2LX SQa LISNOSLIKGAZ2Y Y
facilities. Thestrategies for householchnd communitylevel sanitation facilities are suggestidthe
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CShPon the basis of data analysis and outcomes of the surVag demand and supply gap for public
level sanitation have also been considered in the CSP.

P e o p Iperdepstion and willingness to pay *

Around 32per centof the total city population dependson community toilets, even in neslum
areas.A survey was conducted to capture the perceptions of tlmm-slum householdsregarding
preference of toilet facility. Around 1fer centof those relying on community toilets (sample size of
220 houseblds) were interviewed antiwvo FGDs conducted in each Prabhag across the Tity
survey reflected that 6@er centof the respondents preferrelouseholdlevel toilets, provided that
50 per centof the capital cost is borne by the ULB. The remainingetGentpreferred to continue
using community toilets, out of which §gr centwere willing to pay Rs 5200 per month towards
O&M costs. The discussion reflected the fact that the respondergs preferred the option of
group/'sharedtoilets where spacend finance was a constraint.

Table9: Willingness to pay for the facility

T e O S

Householdselying on

1 L 2196  32%

community toilets
2 Sample size 220 10% of (1)
3 Preferred choices of sanitation facilityfuture Upto Rs50 Rs50¢100 Rs100¢150
5 Communltylevel toilet 88 40% 20% 80% B

facility

Capital cost up to 50%anbe borne by the
Householdlevel toilet users.
0

6 facility 132 60% Ready to paysanitation tax after having the

toilets constructed

SourcePrimary survey and FGD.

Tablel0: Prabhagwise scenario of preferred choices

Prabhag Sample size Preferred choices (%)
(HH) Remark

5 38% (21) 629% (34) Densely located houses with space constraints at
household level

Gangapuri (baudhwagtareahasno households

3 55 80% (44) 20% (7) without toilets

No spaceavailable for HH level toilets

Most of the existing dwelling units are

reconstructed with HH level toilets facility

5 55 30% (16) 70% (39) Topographical constraints and unavailability of

4 55 90% (49)  10% (6)

‘%2 dzy RENBEGF yR LIS arédess and willildgnsd © pay fordngproved sanitation services, a survey and FGDs
were conducted targeting slums antbn-slum residents. A total of J@r centslum households and 10%on-slum
households were interviewed. Two FGDs were carried out in Bagbhag across the city (totdl0 FGDs). Both slums in

Wai are proposed to be rehabilitated under scheme of IHSDP, which will include provision ofirudlséptic tanks; hence
surveys in slums were not used for provision of improved sanitation fagiléyies

*The household are from nesium areasSum househole relying on community toiletdcility are deducted from the total
number of householgirelying on communityevel sanitation facility

6Prabhag 1 wasot included in thesurveyfor providing household level or community level sanitationita®nsists largely

of commercial areas with very few households.
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space is a prime issue

SourcePrimary survey and FGD.

Strategy for universal ising access to toilets in Wali

CSPsurvey resultsreveal that temporary arrangements for improved sanitation O&M of
community toilets, seat augmentation and initiating solid waste collection in stnwvild take care of

the issues faced till the IHSDP scheme is completed and slum dwellers are rehabilitated in new
improved dwellingsTill then the slum dwellers an afford to pay a small fee they have also
expressed willingness to pay for improved sanitation services when surveyed.

In non-slumresidential areas, promotion dfouseholdlevel toilets should be undertaken, especially
in areas where people have exgeedtheir desire for individual toilets (Prabha@ and 3. But in
areas where there is lack of spacehatuseholdlevel asanimmediate solutionefforts should be
oriented towards building consensos grougsharedtoilets (shared by two to three houkelds) as
an immediate strategy. Householdsshould be made to use the community toilet facilitiesly in
cases where group toilets are not possibléhis can be supplemented by introducinger charges
for use of community sanitation facilitieg€ven in hese areas, promotion ahdividual or group
toilets should be undertaken throughppropriateinformation, education and communicatiotEQ
activities

Tablell: Prabhags and toilet availability

- Prabhag Type of toilets

Consists of main commercial area with very few HHs. The existingridsity old
Wadas are being reconstructed with toilet facilities at home. Hence survey for
preferred choices was not performed in Prabhag 1. Therdhage community
1 Prabhagl toilet blocks in the Prabhag that can be used as public toilets on user fee basis
cater to the needs of floating population. Currently there is only one public toile
the area. There is also an urgent need to repair the community toilets to make
usable
80% of the respondents in Prabhag 3 were willing to have indivatugioup toilet
2  Prabhag 3 facilities. This Prabhag can be taken for pilot demonstration for promoting
individualand grouptoilets
Most of the existing houses are beirgconstructed by owners, with independent
toilet facilities.

3 Prabhag 4

People prefer continuing the use of community toilets. Prabhag 2 being locat
the heart of the city, there is lack of space at HH level for toilet constructiol
Prabhagb, the houses are situated on hill slopes and topographic constraints
cause hindrance in providing HH level toilets. Hence pilot can be initiate
Prabhag 2 to improv®&M servicesand operation on user fee basis.

4  Prabhag2 and 5

SourcePrimary survey and FGD.

Tablel2: Highlights of pilos suggested

Prabhag| Pilot details
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Explore an option of 100% HHs in the Prabhag to be
facilitating access to credit covered under Socio economic ani
for household toilets sanitation survey to understand the

Promotion of

1 individual toilets through SHGeredit actual situation.
cooperativesocieties/MFIs Promotion of HH level toilets, and
1 ILCS scheme to be promote guidance to people on schemes
amongst EWS through IEC available through IEC.
ULB level schemesith partial The ULB can announce a demand lec
. subsidies to be announced to scheme for group toilets inviting
Promotion of - : S
5 group/shared facilitate promotion of group applications from households to
toilets toilets for households that face = construct shared toilets between2
spaceand financeconstraint for HHSs. A partial subsidy can be provide
individual toilets to selected applications
1 ULBhascurrently appointed private
Existingold 30CTs cont.ractor formamt(_anance of all
. oo . CTs; ot no userfee is charged.
to be repaired, Proper monitoring of pvate  In this Prabhag th .
3 provision of basic contractor appointed by ULB for n this Frabhag there 1S a

community which is involved in
cleaning of toilets. This group can
be tapped to operate CTs on CMT
basis.

facilities like water = O&M of toilets
and electricity

CTs to be repaired

and converted to All3 CTs in Prabhabto be S [EmevEise) (ol o (o9 Usee] by

4 PTs on user fee renovated floating pppulatlon in the main
. commercial area.
basis
Action plan

As an immediate interventignit is suggestedhat the existing infrastructure obld community
blocks be upgradeal through providing water and electricity facilitiestacking issues of waste
management anagnhandng the hygiene levels to reduce open defecatidinis necessary to assess
the condition and functioning of all the septic tankspecially for the ofsite management system
andc if requiredc refurbish or reconstructhem with proper technical design. At present, toilets are
working as pansare fit for use and water is available. Howevabsence of electricity in toilets
makes them unfit for usage during nights. In addifiother necessary infrastructure such as doors,
water, taps, etg should put in place wherever required.

The existing pit latrines need to be replaced with ones connected to septic tanks to enssite
primary treatment of the blackwater Households wich rely on community toilets shall also be
provided with individualor group toilets with septic tanks. However, to achieve 1p6r cent
dependency on individual toilet facility, thereameed to initiate IEC campaigns and develop pilot
modekwhich can eventually be upscaled.

Tablel13: Srategies foruniversal access to toilets

Type of intervention

Specifications for short term interventions

To reduce dependency on C
and improve sanitation leveh
the long run

Household Promote household sanitation (individual and gro
sanitation toilets) along withIEC campaigns
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Type of intervention

Upgrack and rehabilitate30 community blocksfrom ' Improved functioning anc
for improved onsite collectiomtreatmentcdisposal hygiene level of existing toilet
systemandregular cleaning of septic tanks blocks
It is assumed that ithe next five years, households willaveindividual group toilets
hence dependency on CTs is reduced or closed down
Augmenting new toilet blocks in commercial are
and public spaces & Provision of mobile toilet
temple precinct arean a PPP mode
Continue with existing model of involving priva
Publicsanitation service provider foD&M of blocks
Provision of improved and adequate sanitatis
facility in schoolsvith CSR funding
Improved toilet facilities and theimanagement in
municipal schools

Communitylevel
sanitation

Improved functioning anc
hygiene level of existingublic
toilets blocks and school
sanitation

Suggested costs for individual and community toilet improvements

Replacingpit latrines with ones connected teeptic tanks:As perCensus2011,about 14per cent

of individual toiletshavepits as primancollection and treatment systemnHowever pits fail to carry
primary treatmentwhich is possible through septic tanksis suggested to conduct a primary survey
to assess and identify the pit latrinesiatividual household level and upgrade deptictanks with
proper technical design.

Tablel4: Details of existing orsite treatment faciliies

Householdswith individual toilets 5,145
Toiletswith septictanks 4,429
Toiletswith non-functionalseptic tanks (about 2per cen) 886
Toiletswith other facility 226
No of toilets that need an improved ossite systemthrough replacement/refurbishment 1,112

Table15: Indicative unit cost for household level toilet

66 ONRO]l ol tf YIazyNe L
Super structure Sheet roofing of standard make, Indian style p 1.2m x 1.2m 20,000
FYR oy @ LIALIS tAYS gAlGK
3mx 15m x
15m

Total 30,000

Septic tank Considering 5 persons pbkousehold 10,000

Note: Costs are based on the local prevailing rates and standards.

! Sanitary fittings of standard makee available locally and construction specificaaare considered based on local
construdion practices.
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While refurbishingreplacingexisting pits or nofunctional septic tanks to properly designed septic
tanks, it is assumed for costingpurposes that the structure of the individual toilet will needo be
dismantledsince in most cases septic tanks and pits are well beneath the superstructure.

Tablel6: Costfor replacing existing pits and nefunctional septictanks

Upgradation of existing 1112 toilets blocks with pits andnon-functional septic tanks to
toilets with septic tanks

1.67¢cr

Rehabilitation of existingcommunity toilet blocks: It is proposed to improve the existing -site
treatment and disposal system of the community toilets whéech currently not adhering to design
standards. Most toilets blocks are more than di520 years oldand the structures have not been
periodically maintained.

Tablel7: Indicative cost estimate for community toilets

Capital cost expenditure focommunity-level facilities

No. of CT Through

Strategy blocks Total cost Share ofULB loans Subsidy
Upgrading old community blocks fc
improved onsite collectiorgtreatmentc 30 0.03 C} 0.03 Cl°
disposal system (regular cleaning of sef ' (100%)
tanks)

_— . L 1 0.45 Cr. 0.45 Cr.
Refurbishing existing0 communitytoilets =~ 30 0.90 Ctt (50% ) (50% )

Costof construction of individual toilets innon-slum areas:As per theCensusdata about 30per
cent households do not have individual toilet facility. As revealed during the survey, abq#r28
centof the residents are residing imon-slumareas.

Tablel8: Details of individual toilets

Total households 7,580
Householdswith on-premisetoilets 5,145
Householdin slumsthat will be provided a dwelling unit witbn-premisetoilet underI[HSDP 342
Remaining households that need to be provideith anon-premise toilets 2,093

8 The cost of upgrading esite primary treatment will be private cost. Only technisapport can be provided through
involvement of NGOs working in the field of sanitation

*The cost of upgrading esite treatment and disposal system fone community toilet block is considered as Rs
10,000 based on prevailing rates in Wai.

1% rom own source income ttie ULB

Heor constructing the septic tanks, repairing works of water taps, pans, doors, ligitin@s required) is included in
refurbishing of community toilet blocks. The assumed cost of IRsHper block these works are considerisdbased on
prevailing construction techniques and rates.
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SourceCensus 2011, Wai Municipality.

Considering prevailingracticesand construction technologietje cost ofa toilet for one household
works out to be in the range of R25,000;30,00Q0 The total cost of providing nearly,1D0
householdswvith an ontpremise toilet will be Rs 6.28ore.

Role ofULBin promotion of individual toilet facilities:TheULB will take éeadngrole in promotion

of householdlevel toilets inWai through IEC campaigns. The various activities could include
distribution of pamphlets, use of audigisual advertisementsstreet playsas well assubsidy to
incentivisehouseholds.

Identifying technologieson low-cost toilets There are some low cost models of sanitation facilities
developed and promoted byon-governmental organizationdNGO3 like Gramalaya and Sulabh
International Such models can besearchedand replicated in the town of Wai where low cost
toilets with less space requirements can be implementgue ULB can be instrumental in providing
handholding support in collaboration with such NGOs for skilled development of local masons.
Schemes and grants like Integrated Low Cost Sanitation (P©@8§)amme? which consider
economicallyweakersection (EWS) groupgan be promotedor individual bilets.

Suggested costs for public toilets

The town experiencedourist influx and visitors mainly because of old temples IiKashi
Vishweshwarand DholyaGanpati, as well as market place the central areaCurrently, there is no
sanitation facility for visitors in the area. It is proposed to provide public toilet block near the
temple precincts. The southern side of the town, near existing bus termimas commercial
establishments. The area severely lacking itoilet facility and people rely on a toilet block near
Siddhnathwadislum, which is inconvemint. It is proposed to provide one public toilet block for the
area near bus stand which would caterthe floating population in the campus as well as nearby
commercial establishments. The southern side of the town houses campuses like PWD officks, Tehsi
office, Forest Department and other government institutesthis experiences visitors from the
surrounding region of Wadhroughout the day

There is one community toilet block neidwe PWD office campus alorilge main road. However, it is

used byresidents fromnearby residential aresas well as visitors whi¢in absence of maintenance
affects hygiene level of the block. It is proposed to provide more seats near the existing community
toilet block which would cateto the floating population in the @&a.

Table19: Estimated costs formproving public facilities

Market area 6 seats & 3 urinals 1 blockwith6 seats and 3 Rs Hakh
(10 seats + 5 urinals available required urinals*

4LCs; Central subsidy 7per cent state subsidy 1per centand beneficiary share Ifier cent(as per ILCS guidelines,
2008)

BCosts are given by the ULB officials.
14Havingconsidered locatiomttributes.
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Bus stand _ _ 3 seats required. Urinals 1 blockwith 3 seats Rs 1.9akh
(7 seats + 10 urinals available are adequate as per norm
Forest department

(2 seats available) 1 urinal required

Since these campuses are
closely placed, they can be

PWD provided with acommon toilet
(3 seats 2 functional 3 seat & 3 urinals requirec block in either one of the Rs 4dakh
available) premises or on the road

8 seats (4or men+ 4for

6 seats & 3 urinals women) and 6 urinals can be

Tehsil office required proposed
Parking lot neaiDholya 6 seats & 2 urinals 1 blockwith:
Ganpatimandir required
1 14 seats (Tor men+ 7for Rs Gakh
8 2 4 urinal women) and 6 urinals
Temple precincts seals & 4 urinals 1 (Mobile toilet)”®

required

At present the public toilet inthe market area is managed by a private contracéoid user fee is

levied for Per usebasis. Comparedwith other toilet blocks, this blockhas agood level of
maintenance and cleanliness. It is proposed to charge user fees subsequently for the proposed
public toilet blocks near the bus stand and temple precincts which would providindéasperation

and maintenance of the block.

15Considering existing constrains of space and development regulations along the riverfront, it is suggested to provide
mobile toilet block Thesame has already been consideredthy WMC.
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3.6 Summary of Strategies

Table20: Summaryof strategies, achievements and indicative estimatiof households, community and public levehnitation

Cost
Currentstatus Interventions Timeframe
(Rscrore)
Eliminate open defecation and 2% HHs practice open Promote HH levetoilets 6.28 201519
reduce dependence on defecation more than 30% Encourage HHSs to construct their own toilets either at HH
community toilets in the long = dependon community toilets | level or shared witmeighbours
run
Ensure all the community Some communityoilet seats Rehabilitatecommunity toilets 0.93 2015¢17
toilets are functional till all HHs are not functional while many Make seats functional 24x7 through provision of electricity,
have their own toilets R2y Qi KIF @S St £ water, doors whermeeded etc
water taps
Provide public facilities for Existing facilities are Construction ofpublic toilets 0.11 201517
floating population inadequate and not well One each in/near market arebusstand and PWD/Forest
maintained. Some areas that = Departmentoffice
experience floating population Provide a mobile toilet in temple precincts 0.06 201517

have no public facilities Outsource Policy 201519

Involve private sector in O&Mndpromote adoption of
public toilets through CSR, etc
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4.\Wastewater, Septage and Stormwater Drainage

This chapter discusses existing wastewater, septagestorthwater management practicegn Wai. Ithighlightsvarious
stages othe service chaiimcludingconveyance treatment and disposal system in the town.

4.1 Generation of Wastewater by Sanitation Zones

At the domestic level, wastewatds generated mainly through individual toilets, bathrooms, kitchen
and wash areas (known &#oriCx; a place for washing and cleaning of clothes, etc). It is estimated
that the current water supply in the town is augmentéal 135Ipcd. With an existing population of
36,025 ¢ and considering 8@er centof wastewatergenerationg the total amount of wastewater
generated is about 3.90 MLIA schematic flow of domestic wastewater management practices
across the towns presented here

Figurel6: Schematic flow diagram afxistingwastewater management

Pour Flush Septic Open/ No River
Toilets :> Tanks :> Closed Nallahs |:> Treatment |:> Krishna

Grey water from Kitchen, Bathroomsand  _ _ _ _ _ _ _ _ _ _ |
other Domestic Usages

Discharge of blackwater/effluent from septic tanks into the drain channels.

Discharge of greywater from kitcheand bathroonsinto the drain channels.

e

An approach to develop sanitation zones or clusteas beenadopted inthe CSRo analyse liquid
waste managememspatially Delineation of these clusters iattempted with reference to
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topography, natural drainage patterhpmogeneity of urban development, roads and flow direction
of the water, etc.Figure 17 shows the three clusters formedin Wai Table 21 details the
characteristics of each clustar terms ofpopulation and quantum ofvastewatergenerated.

Figurel?: Sanitation clusters based on topography

Table21: Clusterwise generation of wastewater in Wai

Wastewater
Cluster
- Preohag Fopulation | generated (MLD)

6,607 0.71
Cluster 1 6,916 0.75
3 7,805 0.84
4 8,023 0.9
Cluster2  ward 17 of Prabhag 5 2,443 0.3
Ward 18 of Prabhag 5 2,491 0.3
Cluster 3 Wward 5 of Prabhag 5 1,768 0.2

4.2 Existing Conveyance System

The town lacksan underground sewerage system. Effluent from septic tapits of all toilets is
directly discharged into open or closed draadeng the streetsGreywaterfrom kitchen and other
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wash areas is also directly discharged into the draiiigure 18 showsthe coverage ofexisting

conveyance system in the town. The old town area in Prabtha@ and 3has open drains along
roadsides while newly developing areas on the southern side of the lagknany kind of network of
conveyance systenthoughdrain channels arpresentin some newly developing colonighey lack

last mile connectionleading to collection of wasteater at lowest points in the aredAt the city

level, anly 35 per cent households are connected toovered drains The central market and

commercial area in old towalso have access to covered drainage

Table22: Details of household drain connections

Waste outlet connected Woaste outlet connected Waste outlet

Mo, BifeESels to closed drains to open drains connected tono drains

7,580 2,644 4,312 624
SourceCensus 2011.

Figurel8: Coverage of conveyance system

Areas covered by

Municipal Boundary Roads ubanArea [ Sums Temple Precincts Waste Water Network & 51 5% = ) o ;\
[ Prabhag Boundary | | Waterbodies | Natural Drains Market Wese Voo CITY SANITATION PLAN- WMC
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Gonveyance system in old area (Prabhags 1, 2 and 3).

Cleaning and maintenance of the drain channels

Themunicipalityis responsible for periodical cleaninga{lasafa) and maintenance of open drains.
Discussions wittULB officialsevealedthat the drains are cleaned every alternate days and the
waste is carried to the existing dumping ground. Howefield visitsrevealedotherwise:the drains
are not cleanedclogging of drains due to improper maintenance is commonly observetien
southern part of the town that is gently sloping.

Open drains need todyeriodically cleaned to remove any solid wasterged in them

Treatment and disposal system

Currently, here is ngprovisionto treat domesticwastewatergenerated in the townSeptic tanksis
the only means of primary treatment (that too, not in all the householdshany casedlackwater
is directly discharged into open drains arfilbm there, is subsequenthdischarged irto the river
Krishna

To assess the characteristics and pollution level of the wastewater, samples were collected and
tested in laboratory. The parameters studied welB®©D, COD, TSS and pH value. The samples were
collected at various locations in the towmand at various stageslong the existing wastewater
management systenffor example,effluent of septic tankplackwaterin open drain along road,
natural open drairin which roadside drains carrying wastewater conveayed the sample in river
Krishnawhere natural drains converge
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The samples collected from the river are found to be within the effluent standards. The effluents get
diluted because of the water in ¢hriver. It was observed that the BOD content in the river was
considerably low (9.3 mg/l for the sample in Krishna river r@anpatiMandir and 4.2 mg/l near
VishwakoshGhat) ¢ the main reason being dilution of the effluent after getting discharged ato
large stream of river water which automatically reduces the concentration ofvistewater

Figure19: Sampling locations for wastewater quality tests

Municipal Boundary Roads UbanArea [ Sums  ©  sample Locations Rt % 5 % IN\
D Prabhag Boundary | Waterbodies Natural Drains Market Temple Precincts CITY SANITATION PLAN- WMC

The bllowingtable presentspresentsresultsof laboratory tests. of wastewater sample

Table23: Analysis of sampling results

Samplelocation BOD, mg/l COD, mg/l TSS, mg/l

Desiredstandards 250 600 6.58.5
Gar_1patAaI|, near Nagar 9% 150 92 75
parishad

Kalwaat Aali 147 230 119 7.6
Old Bridge 201 380 332 6
Siddhanthwadi 36 59 51.6 7.4
Rlver_ Krishna, Ganpat 93 o8 17.6 73
Mandir

VishwakoshGhat 4.2 13 7.8 7.5
Madhali Aali 153 260 201 5.7

Samples beyonde@tral Pollution Control Board (CPCBffluent standards

SourceReports oranalysis of wastewater samples from Polytest Lab, Pune.
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GanpatAaliis marked byomparativelynewly developedousing layoutsiiungalows, individual and
group housing schemgand ha properly constructed septic tanki spite ofthe septic tanks, he
result of the wastewater sample taken in the open drain iBanpatAaliis 96 mg/Ibeyond the
effluent standards A natural drain irSiddhanathwadcarries domestic wastewater in the area as
well asstormwatercoming from various tributaries from the hillock located in the south west area.
The existing open drains carry the untreatgdeywater (from kitchens, bathrooms and other
domestic usage) anblackwaterfrom the septic tanks and pit latrinesn the abserte of proper
technical desigs for septic tanks, there is lack of onsite primary treatment of the effluent,
resultingin high BOD values of the samples. (Samples takdfaiwaatAali, near Old Bridge and
Madhaliaalishow BOD values of 147, 201 and &g/, respectively)

Septage management

Wai relies on ossite sanitation system along with a system of open/closed drains along the main
roads. The ffluent from septic tank&pits of individual as well as community toilets is directly
discharged into open or closed drains along the strde&dd surveys show thatall existing individual

and communitytoilets (largelypour flush latrineyare connected to septitanks Howeverthere are

two practical problems for their cleaning and emptying. First, in the old town trese tanksare
sometimesconstructed below the toilet superstructuresecondly in most other cases, the top of
septic tanksare sealed making access for emptying difficult. It has also been found during the
surveys that septic tanks in cities are oversized and do not prescribe to the norms suggested in IS
codes and CPHEEO manuals. Interestingly, there is no major difference in septgizemfor a
bungalowand an apartment building. As a result, there are long intervals in septic tank cleaning of
bungalows whereas septic tanks for apartments are cleaned more frequently than required
Samples of wastewater collected from various poitsoss the town also suggest low efficiency of
primary treatment in septic tanks. Due to long cleaning jc&eptage solidifies in the tank and the
treatment efficiency of septic tanks is reduced due to reduction in retention time of wastewater in
the tanks Dueto this, wastewater from septic tanks enters drains without primary treatment.
Personal interviews revealed thah many casesseptic tanks were cleaned oncethiree to seven
years some in fact,were nevercleaned.

The local authority ownsre suction machine for cleaning of septic tanks at household level. The
charge of cleaning of one septic tankRs1,000 per trip .Approximately onl\2 per centof septic
tanks are cleaned annuallfHowever, septic tanks for community toilet blocks areptied too
frequently (once a week)mproper cleaning frequency impacts thenctionality of septic tangkand
results in inadequate primary treatment. It has been observed from surveys thiz cleaning
frequency for toiletseptic tankss alsothree to sevenyears. Thdaecal part remains in the pit or
tank and is not cleaned for many years. The waste is disposéd aiffnping ground'®about 3 km

from the town.

®rhis is the same dumping groufat solid waste disposal and the waste from cleaned septic tanks

39



City Sanitation Plag Wai Municipal Council

Key issues in wastewater management

From field investigations, it is evident thatastewateris discharged into natural drains and river
Krishnawithout any treatment. The town grossly lacks in conveyance system and relies on open
drain channels along the streets which are lacking in any consideration of technical designs.
Common practices of dumpg of solid waste into open drains, especially in market areas, have
affected the functionality of the drains and result in overflow vedistewater The naturalslope
towardsthe river results in the open drains emptying wastewater in the river.

Figure20: Existing wastewater flow in Wai
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As llustrated in the wastewaterflow diagram for Waia large part ofgreywater currently flows
through drains and is dischargedto land/water bodies without any treatment9l per centof
volume ofgreywatergets discharged without any treatment. The soak pit route is also not used for
greywaterdischarge andt ends ups untreated. For thelackwatervolumes, the septic tanks in case
of household toilets are able to primarily treat p8r centof volume but this entire volume does not
get safely emptied. Less tharpér centof blackwatervolume is safely emj#d, but even this does

not go through the proper treatment procedures. Thasvery negligible volume diflackwatergets
partially handled across theervice chain

Building bg-laws state that it is necessary to develop ansite treatment facility ofa septic tank
followed bya soak pit. However, very few buildings (especially newly developing ones) follow the
system Thereis, thus, alack in implementation and enforcement of biews. Surprisingly, the
newly developing areas lack in conveyamegwork. Thetown is favoured by natural topography
and drainage pattern which can be considered for designing of any glmsgd conveyance and
treatment facility. The rorthern and southern parts of the town hava slope towards the river
Krishna which is tavourable condition for designing a conveyance system

Figure21: Existing sanitatiorservice chain

Onssite collection
Userinterface and primary Conveyance system Treatment disposal
treatment

Pitsystem Open and closed draing
along roads connected

to natural drains

Into Krishna river
without treatment

Pour flush toilets

septic tank

In the improved scenario# is assumed thaboth blackwaterand greywaterwill be appropriately
treated and then disposedff or reused for other purposes. ASigure21 shows a sustainable
wastewater management plan for Wai will essentially involve handlinghef entire wastewater
volumes and their proper treatment across theervice chain none of the volumes will be
highlighted through red or yellow traffic lights. Green lights illustrate tthet entire wastewater
volumes are treated through septic tanks, STPs or appropriately reused isethie chainThe
respective volumes for effluent arfdackwaterand methods for treatment aralsoshownin Figure
22.
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Figure22: Targetted wastewater flow after CSP interventions
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4.3 Existing Stormwater Management

Topographicdy, Waislopes towards the river.The town has a hillock on the southwest sidéich
adds to considerable amount ahinwater discharge. The river divides the town area in two
catchment zonesndnatural drains form a systemhich carries stormwateinto the river.
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Figure23: Location of stormwater converging points
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Figure24: Satellite image and section through the city
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The followingtable shows the estimated quantity of surface water raff and domestiavastewater
in the town which is also discharged in the river through these natural drains.

Table24: Details of wastewater zones in Wai

Population 28,795 (Prabhag4 and 5) 7,655 (Prabhagl, 2 and 3)
Area 688 Ha 750 Ha

Length ofnalla 2,5603 m 6,700 m

Quantity (Q) 87.14 cu.m sec 95 cu.m sec

Runoff 87,140 Ips 95,000 Ips

Total (run off + sewage) 87,175.99 Ips 95,012.03 Ips

Some natural drains in Wai.

There is no dedicategtormwater management system designed for the town to carry and dispose
off surfacerainwater. Largely he open and closed drains along the roads are useddoying both
kinds of watelin the town.In Prabhag4 and 5, there are slum areas located on the banks of natural
drains.In some caseghere are slum encroaciments on existing natural drains. Also, commonly
observed practices of dumping garbage anddselaste in these drains creates probleduringthe
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rains when heavy amount of discharges are conveyed to the river, especially in the southern side of
the town.

The natural topography and gravityfa/ourable for conveying and dischargirsgormwaterinto the
river, due to whichthe city is able to discharge wastewater through natural streahi@wever
mismanagement ofarbageaffects efficiency of naturadrains. The southern side of the town is
developing along the drains which need to be priegiti with some immediate interventions

4.4 Proposed Action Plan for Wastewater Management under NRAP

TheMJPhas proposed a schenfer wastewater treatment and disposal undsiational River Action
Plan Programme (NRAPYor Wai. The schem&cuses on pollution adtement of Krishnariver by
tackling domestiavastewater(including grey and black) and preventing it from mixing directly into
the river. It proposesinterceptor sewergo be constructed on both the banks of river to collect the
discharges of wastewaterdm open drains along streets. Aboli® points have beenidentified
where wastewater drains directly converge into the riveithe wastewater so collected will be
pumped toa proposedSTRof 5.00 MLDcapacity through Rising Main of 5@atr. Sludge from septic
tanks collected bythe ULB is will be also treated the proposed STR which consists ofa pre-
treatment unit followed by Moving Media Bio Reactor (MMBR) Technology. The treated sewage is
proposed to be disposed off farrigation purposes. The estimated cost for intercepting sewer is
around Rs 400 lakh and the total cost of the NRAP prajebat is, initiating intercepting sewers
along the banks of river Krishna and treatment plant located in sagtbtern Waicg is about Rs
1,600lakh.

Figure25: Schematic sketch of thproposed NRAP scheme

Road side open/ closed drains
Drains along major roads
Intercepting sewer

Sump well
STP

The scheme intercepts the existing open drain points that converge into river. It does not ensure or
consider collection and conveyance of wastewater gereztatt household levelln addition to this,
the treatment technology proposed in the scheme is of conventional type which needs considerable
amount of energy consumption and human resource to operate. It does not corstiolenwater
loads which are considerablén case of Wadue to prevailing topographyWhile the technical
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approval for this project was given a few years afge,WMC has still not received an approval for

funding from the ministry of water Resources under the NRAP.

4.5 Suggested Improvements in  Wastewater Management

Possible waste management options for sanitation improvements

In light of existing waste management practices, various technological options to carry and treat the

domesticwastewaterare | & a (iTK Srivelak suitalileioptior ori cdlEdiioh

§548R AY

and conveyance systesythe following parameters and technologies have been considered.

Table25: Wastewater conveyance technologies for Wai

SN CEpIE] O&M cost Eficiency City context Remark
systems cost

1 Rehabllltatlon Low
of drains

Smallbore
2 Settled sewer Lo

Simplified
sewer
Septic tank
emptier to
4 conveyfaecal
sludge from
septic tanks

High

Low

5 Conventional High
sewer

High

Moderate

High

Low

High

Not
recommend
able in long

run

Efficient
when
topography
favourable

High

High

High

Good coverage of
open drains available
in old town;New
developments lacking
any kind of network

Having septic tanks
available at individual
household level, the
solid free sewer is
easily achieved
avoiding intercepting
tanks

Not feasible in old
congested areas
Can be done for the
entire city as all H&l
have their toilets
connected toseptic
tanks

Not feasible for the
old town area as it is
congested and has
narrow road width

Suggested inld
town area as
immediate
intervention

Suggested as a
city-wide
solution in
phases

Preferable
initiate from the
new areas
without network

Citywide
intervention

A review of possibleservice chainimprovements has been considered for various options for

collection, conveyance and treatment functiondppendixes 4 and 5 have possible options.

Appendix 4 hadetails of alternatives olvastewatertreatment. Having revieweudarious possibilities

of improvements inwastewater managementwith reference to the sanitatiorservice chainthe

following approach was adapted to formulate area specific strategies
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Figure26: Selection of appropriatédmprovements in sanitation service chain
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There are various combinationsf wastewater conveyance and treatment. Considering the
topography of the town, population and growth trend and financial status of the ULB, certain
systems were shortlisted for comparative analysis of land requirement, cost effectiveness and time
required for implementation of the systemFor comparative analysis, specific strategies and
proposals have been proposed for three distinct areas of city including

Old town area, characteised by densely developed residential area with narrow streets. It
comprises open and closed drains along the roads and natural drains which carry domestic
wastewaterfrom individual houses and to rivérishna

Newly developing areamarked by newly developing colonies and group housing schemes which
have septic tanks as primatreatment facilitiesTheareas however lack in conveyance network as
well as treatment. At some placesastewateris carried througtkutchha nallas

Future development areaswhich in reference to the development plan, are designated and
earmarkedfor future development.They are currently lying vacant. Considering future growth
trends, thewastewaterconveyance and treatment alternatives for these areas are compared.
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Location

Opericlosal
drains

c
S
i)
e}
(@]

Conveyance

Treatment

Rehabilitation
of drains

(closing
drains

PCC lining)
(Rs1.65¢cr)™®

Initiate settled

sewer
(Rs2.80cr)

Simplified
sewer
(Rs3.73cr)

Detail calculations of block costs are giveAppendix7.
®The rates assumed are based on prevailing rates ofstsrsuggested by official/ai Nagar Parishad
%Estimated cost for treent plant proposed under NRAP is Rsctléonsidering future growth. It includes intercepting sea@long both banks of the river and treatment plant.

LThe slope ofhe whole town is towards river Krishna. Heritage precincts and monuments are loalategl banks of the river. HendeEWATS near banksmfer require permissions from
higher authorities attate andnational level. Dense settlement pockets along banks of the river also restrict treatment through DEWATSs technology.

Conveyance

with

»
(015

Treatment

NRAP’
(Rs16cr)

DEWATS
(Rs 10.3%r)

NRAP
(Rsl6cr)

DEWATS
(Rs10.35cr)

NRAP
(Rsl6cr)

DEWATSs
(Rs10.35cr)

(Rs in ¢)*’

18.47

12.82

18.80

13.15

19.73

14.08

Area required for
conveyance

REINETS

Cost effectiveness

Lesser area required fo Cost effective

treatment

Due to heritage
precinct,difficulty in
acquiring lané®

Area requirement
lesser than DEWATSs
and can be located
outside town

Difficulty in land
acquisition

Area requirement
lesser than DEWATSs
and can be located
outside town

Due to heritage
precinct, difficulty in
acquiring land

alternative

Cost effective
alternative

Cost effective
provided primary
treatment isput in
place

High operational cost

Cost effective
alternative for
conveyance system

Lesser cost than
conventional sewer

Lesser cost than
convention sewer
Lesser cost than
conventional

Ease of
implementation

Easily implemented
as immediate
intervention

Easy
implementation

Lesser time requirec
than conventional
UGD

May be time-
consuming due to
issues in land
acquisition

Easy
implementation at
short-term level

Easy
implementation
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NRAP
(Rs16cr)
Initiate settled
sewer
(Rsl1.81cr)
DEWATS
aE (Rs7.14cr)
Q
=
g
T - - NRAP
§ Simplified (Rs16cr)
2 sewer
(Rs2.39¢r) DEWATSs
(Rs7.14cr)
NRAP
Conventional = (Rsl6cr)
sewer
(Rs6.87cr) DEWATSs
(Rs7.14cr)

17.81

8.95

18.39

9.53

22.87

14.01

Considerably lesser
area than DEWATd
can be located in a
single piece of land
outside the city

Difficulty in land
acquisition along banks
of river Krishna

Considerably lesser
area than DEWATSs

Difficult to acquire land
near heritage precincts

Land required in a
stretch. But it can be
located outside town

Difficulty in acquisition
of land in pockets

City Sanitation Plag Wai Municipal Council

treatment

Cost effective
provided primary
treatment is put in
place

High operational cost

As area lack in
conveyance system
cost effective only if
primary treatment is
ensured

Cost effective than
conventional system

Cost effective than
conventional system
No need of completely
solid free system

High cost for
conveyance system

High costlternative

Lesser time needed

Time effective than
UGD network

Time effective than
UGD network

Time effective than
UGD

Time consuming
process for laying
sewer lines

Laying of sewer
lines requires a spar
of few years

Forfuture growth (at presentvacant area)the alternatives similar to new developments are suggested. Since this area is located near new develdgpmewigsable to
implement conveyace network and treatment similar to newly developed areas.

“Having 3(per centincrease in road length in new development areas
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Rationale for selecting a solution:

As shown in the above table, various options for wastewater conveyandetreatment were
considered butbased on the city context, technology type and costing of the option, solutions were
selected for the city.

Rehabilitation of drains:Major portion of the city area is covered by either an open/closed drain
system. The effluent from septic tanks and gveyer is conveyed through these drains. Howewer
some areas this nesdo be rehabilitated and covered. The capital and operating costs for these
solutions are not high as compared to the conventional and-cmmventional sewer systems, but as
per CPHEE guidelines, rehabilitation of drains can only be an interim solution and not a permanent
one.

Settled sewer:As per Census 2011 and field work undertaken in the citype86écenthousehold
toilets are connected to septic tanks and all the community and public toilets are also connected to
septic tank systems. The effluent coming out of these septic tanks is not conveyed properly. To
improve upon the already existing infrastructursettled sewer can be considered wherein the
effluent coming out of the septic tanks is conveyed through a small diameter pipe, which can be laid
at lower gradients to a treatment faciliti.hecity alsohas good slopes, so liquid can be conveyed to
the treatment facility without any major pumping requirement. The benefits of this system is that
this can be laid at shallower depths, pipe materials can either be BRC or any other materjal

the pipe diameterscan beless as this has to convey only thiguld portion. The capital and
operating costs of this systemre less as comparedith other sewer systems like simplified and
conventional sewer systesnFor the successful implementation of this systemmgwever, septic

tanks need to be emptied at regulatervak of two to three years as suggested by CPHEEO manual
and IS codes so that solid do not enter the network systerohoke the settled sewer system.

Simplified sewer This is an of§ite sanitation system. In this solids are also conveyed witHidéd
portion to the treatment facility. This is different than conventional sewer in terms of its layout. This
type of system can be laid within the plot boundaries, because of which the slopes at which these
type of systemare laid is less as comparedgith conventional sewer systems. The capital and
operating costsare alsdess as comparedith conventional systems. lacity context, this system is
difficult to be laidas the city izvery dense and this system would make the existing functioning on
site system redundant. Alsthe concept of simplified sewer is still very newthe Indian context,

and not many casestudiesare available.

Conventional sewerThis is also an offite sanitation system which conveys the solid as well as
liquid portionto the treatment facility. The capital and operating costs of this systesvery high

as comparedvith other sanitation systems. The reason is that the slopes are high for this system as
the system has to also carry solids, because of which the pipedaa at deeper depths and
manhole depths also increase at each intersection. At some places pumping would also be required
to pump the wastewater to the next wastewater network grid and also at the treatment facility. In
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city context, this system is diflilt to be laid as the city is very dense, road width is less and this
system would make the existing functioning-site system redundant.

For treatment decentralsed facilities along the river were considered. However, the lack of land
availability atappropriate locations makes it difficult to consider this option. Thus, it is suggested
that the treatment facility would need to be located downstream of tinger at the eastern end of

the city.

Strategies for improving wastewater and  faecal sludge management

At present the only plan envisaged liie WMC is for cleanup aiver Krishna. For this, a project has

been submitted for funding to the NRABoI).The NRAP envisages two interceptor sewers along
both banks of the Krishna where theastewater flows through existing drains in the city. The
wastewaterwill be taken tq and treated af a sewage treatment facility located downstream. There

are two limitations of this proposal. First, while this project will help to clean up the river, it will not
help dean and sanise the city. Second, since most of theastewater comprisesgreywater or

effluent from septic tanks, the proposed STP seems to be overdesigned. To address these concerns,
the following strategies are suggested.

Integrated Faecal Sludge Management(IFSM) Plan: Having reviewed various possibilities of
sanitation systemsthe WMC can aim focity-wide faecalsludge management through the use of
septic tanks for collection and treatment bfackwaterat household or community levelfn this
option, the septage from septic tanks will be collected regularly through emptier trucks to ensure at
least athree-year cleaning cycle. The collected septage is carriesepaagetreatment plants for

final treatment. The treated septage will lmenvertedinto compost and can be sold for agricultural
use. This option allows disposalgreywater and septic tank effluent through existing open drains
systemwill be upgraded to a network system which will connect to the treatment plant

This solutia is flexible and builds on existing systems without differentiating for new developments
and old city areaThe fecalsludge management plan for Wai will include activities related to asset
creation in terms of buildingetrofitting septic tanks, creatigp septage treatment facilities and
procurement of vehicles to ensure regular cleaning. Additionally, it will also plan for soft support
items like formulating regulations for esite sanitation, creating databasen onsite sanitation
arrangements in theity through surveysand exploring possibilities for private sector involverne

in septage managemenkigure27 provides possible phasing of desludging servicesanb&sed on

a threeyear cleaning cycld.o maintain a cycle dhree years, the city officials need to ensure that
1,760 septic tankare emptied every year and the sludge is subjected to proper treatment.
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Figure27: Phasing oflesluding service

Prabhag-3

Prabhag-2
Population:691f

Currently the city authorities in Wai clean only aboyiet centseptic tanks oranannual basis. This
varies depending upon the demand generated by the local people. It has been observed from
surveys that cleaning of frequency for ladiseptic tankds alsofive to seven years. In many cases,

the faecalpart remains in the pit or tank and is not cleaned for many years. The waste is disposed off
in the dumping ground (which is also used for dumping solid waste) abéwt &om the town To
ensure the discipline of regular desludging of septic tamakgareness programes backed by a
regular and affordable service will be provided. This may require procurement of additional suction
vehicles by the WMC or exploring contracts with privaggviee providers on the basis of a
management fee and levying appropriate taxes for sustaitimgge servicesThe design of new
emptier trucks or services will need to ensure that it is possible to effectively reach septic tanks in
the dense areas in theld city.

Considering the current situation in Wai, various management models can be considered to provide
regular services for cleaning of septic tanks through involvement of private players, who can offer
the services by charging a nominal fé@eWMCcurrently charge&s1,000 per septic tank cleaning

trip. It is also possible to consider models to invite private parties to procure the cleaning equipment
or construct a septage treatment plant on a pubfidvate partnership(PPPYasis. There is also
possibility to earn additional revenues through conversion to compost or energy conversion and by
levying appropriate sanitation taxes for providing septic tank emptying services.
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Such a comprehenss onsite sanitation anddecal sludgananagement programe will facilitate a

fully sanitsed city through effective and low cost sanitation systems. It will also be more flexible and
under effective control of the WMC. However, it will require significant institutional support through
comprelensive training programes for WMC staffand sanitary inspectorsas well as social
marketing efforts to sell the concept of septage management to the people. Some of these activities
can beoutsourcedto local academic institutions and NGO® implementthe on-site sanitation
proposal, citizen groups will need to be closely associated in design and implementation. Awareness
related to periodic cleaning and maintenance of septic tanks will also need to be created. Awareness
activities will also include camactors to design and buildhe right kind of septic and soak pit
systems. Training of WMC staff will be needed to ensure provision of regular cleaning services and
ensure treatment of sludge and sale of compost.

In terms of phasingthe initial months will require a detailed assessment and preparation of plans
and detailed cost estimates. It will also include exploring the possibility of contracting private sector
for septic tank emptier services. Support for such assessment can be provided by thenGEEStyJ

and AIILSG under the PAS Project.

Conveyance systeror effluent and greywater

At present, the town has no dedicated sewerage system to collect and convey the domestic level
wastewater open or closed drains along the streets serve as the o@gns of conveyangamost

57 per centof the municipal area is catered by open drain channels. Howéwvese drains are not

as pertechnical design considerationlixing of solid waste ialsoa commonly observed problem
which affects the efficiencyfdhe drains. As an immediate intervention, it is suggested to make use
of the existing practices and pattern of conveyance system. It is suggested to rehabilitate the existing
open draindo tackle:

1 Redesigning the drain sections to cater for wastewated additional surfacestormwater
loads
9 Covering of the existing drains so as to avoid mixing of solid waste

The two aspects can be considered in a phased manner and a pilot can be demonstrated in Prabhag
4 which at present is facing intense issues lifuid waste management. These closed drains (which
later will be replaced by suitable sewer network) will beonnectedto the river.

Septic tanks in existing

_______ b |
developments I Rehabilitation |
Pour flush I . .
latrines ! of roadside | Into the river
Septic tanks in future L drains J'

developments
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Table27: Suggested strategies for wastewater management

Integrated Upgrace and refurbish norfunctional septic tanks To develop an effective service for a
faecal sludge Develop a regulated septic tank desludging and regular septage management service

emptying service for-§ear cleaning cycle and avoid pollution at
management Pyind y 4y household/property, neighbourhood

and city levels

Ensure interim collection and safe
conveyace of wastewater

Achieve safe conveyance of blacnd
greywaterto the treatment unit

Treatment of A low cost wastewater treatment facility Treatment andpossibility ofreuse of the

service Developtreatment facility for faecal sludge

Conveyance Rehabilitate and cover the existing open drains
of
wastewater = Acity-wide settled sewer system

wastewater wastewater

Empanel service provideend regulate tariffs for
Support desludging/cleaning Ensure successful implementation of
policy Implement user charges favastewaterservices  Integrated Faecal Sludge Management
actions Formulate  bydawsguidelines for on-site plan

sanitation

Table28: Indicative costdor wastewatermanagement
Capitalcost (R)
Upgrade and refurbish norfunctional septic tanks 1.67

Integrated faecal Develop a regulated septic tank desludging and emptying

sludge management : . 0.10
service service for 3year cleaning cycle

Developtreatment facility for faecal sludge 0.28
Conveyance of Rehabilitate and cover the existing open drains 1.65
wastewater A city-wide settled sewersystem 4.64
UMRETIE: O A low cost wastewater treatment facility 1.05
wastewater

Conveyance systenin the long run,it is proposed to develop a towwide settled network ina
phased mannerwhere all the septic tanks will be connected to the shallow or small bore, thus
ensuring maximum collection and conveyanceblaickwater In that case the existing closed drains
will cater for conveyingtormwater.

Treatment system:lt is proposedthat as the appropriate treatment system for treatiranly the
effluent from septic tanks and greywater would be a low cost waste #aimin pond. This
treatment facility would be connected by theity-wide settled sewer systemThe treated
wastewater will then be used in agricultural purposésis suggested that the treatment facility
would need to be located downstream of thieer at the eastern end of the city

1= s T = T T e e
Septic tanks in existing 1 Upgrading 1 : :
Pour flush developments 1 existing : | Wastewater 1 o I
our‘ us! > >| rehabilitated | >: treatment :> gricultura
Eiinzs Septic tanks in future I drains to Settled | / facility i use
1 1 1

developments | sewer system

54



City Sanitation Plag Wai Municipal Council

4.6 Action Plan for Stormwater Management

Strategies for stormwater management

There are abousevento eightnatural drains on the southern side which converge in river Krishna at
various points. These drains carry rainwater discharged from the h{lockted on the southwest

part of the town) and domestiovastewatergenerated from the urban development areas south of
river Krishna. These drains are seeing a lot of construction activities in the vitiniyldition,
siltation over time and dumping of solid wastgrbage has affectette functioning of the drains to
some extent. The natural drains passing through the slum aré&asiikapadare being encroached
upon by construction of dwelling units, which pose serious risks during rainy seasons when huge
amount ofstormwateris disclarged.

DOMESTIC WASTE
WATER

> | MR > mver
DRAIN

STORM WATER IN
THE CATCHMENT

In the rainy seasonmost of the drains are flooded and clogged due to retarded efficiency.
Considering the existing status of natural drains, it is proposed, as an immediate intervention, to
carry out desilting and dredging of the natural drains mainly on the southern \Wiib.favourable
topography and gravitythis will carry and convey thetormwaterloads in the southern area. It is
proposedthat:

1 Natural drains in the municipal limits and in urban a&&abe desilted, dredge@xcavated
and rehabilitated to achieve the@esired cross section

9 Natural drains outside the municipal boundary and in green fields to be desilted and
excavated to remove any obstructions in the flow coming from hilly areas in the -sagh
side.

1 For the drainage system in the northern side (irmbfrag 1, 2 and 3) it is proposed to
rehabilitate the existing drains along the road as per desired section to daotly
stormwater andwastewaterand cover them irm phased manner.

Table29: Stormwatermanagement Phasingof interventions

Base year 0-3years 3-5 Years

Desilting of the drains up to 0.6 m

Rehabilitation of the drains with RCC --
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Figure28: Existing natural drains antheir flow
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Indicative cost estimates for stormwater management

Table30: Cost estimagsfor stormwater management

ltem Length of drairs Length of drairs Unit cost Total cost
(south side) (north side) (INR)

79.47lakh

4,000m within 4,200 m within
Desilting of the drains urbanised area urbarised area Rs80 per Brass
up t00.75m 22,857 m outside 300m outside (2.83 cum)
urbanised area urbanised area
Rehabilitation of the 4,000m within 4,200m within Rs2,000 per cu
drains with RCC urbanised ared? urbanised area m

Summary of strategies

58.80lakh

Thus, two main proposals are suggested @stewatermanagement Thefirst is to introduce an
IFSM service to improve performance of-gite sanitation systes The second is for conveyance
and treatment ofwastewater For the latter, it is suggested that for the next 10 years city relies on a
rehabilitated drain system. At a later stage, a settled sewer system with appropviadtewater

treatment can be taken up.

22With 1.2km length ofnallaflowing throughGure Bazaaslumon the southern side, lined in stone masonry. Remaining

natural drains are considered for rehabilitation with RCC wallls.
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Table31: Summary of strategieand estimated costing for wastewateand stormwater management

Currentstatus Suggestedntervention Cost (Rsr)

Integratedfaecal sludge management service
Rehabilitate norfunctioningonesand ensure easy acceggough 1.67 201517
provision of access covers

A network of open and closed drains Procure additional suction emptier trucks to ensure a thyear

conveys all thavastewaterto the cleaning cycle 0.10 201517
rver, Develop a treatment facility for septage treatment 0.28 201517
. Dumping of solid waste in open drain e .
0
Achieve 100% clogs them Rehabilitation of drains

collection and
treatment of
blackwvater and

Cover the open portion and rehabilitate where required to ensur¢ 1.65 201517

Newly developedireashave an smooth flow ofwastewater

intermittent network of open and

| rain Lay a citywide settled sewer system
greywateras well as ;2;?;; tsaafment oblackwaterin Segregateollection ofstormwaterandwastewater 4.34 201222
septage septic tanks is hampered as they are WW treatment plant 105  2021c22
cleaned only when they are full Construction of avastewatertreatment facility ’
instead of following a regular cleanin¢ Ensure free flow otormwater through natural drains
cycle Natural drains in the muicipal limitsto be desilted,
dredgedexcavated and rehabilitatedrhile those outside the
municipal limits only need to be cleanitksilted to ensure smooth
flow 201618
Maintain the flow and = Clogging of draindue to silting as well Desiling of natural drains 0.79
avoid mixing of solid ascommon practice oflumping solid
waste waste into thedrains Rehabilitaion of drainswith RCC masonry 0.59
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5. Solid Waste Management

This chapter discusses existing solid waste management practices in the town and highlights existing demand gaps in
infrastructure, management issues and suggests improvement strategies with phasing plan.

The service chairnfor solid wasteincludesgeneraton of solid waste, which is collected and is
transported to dumping groundThetreatment plan in Waiwas not functional due to contractual
disputesbut has now resumed operations after the disputes were resolMéatre is no scientific
method adopted fordisposal of refuse from the vermsbmposting plant and nobrganic waste
which is openly dumpedOn the basis of thiservice chainthe following section discusses each
phasé sector of solid waste management in detail.

Service chaifor solid waste mangement

Treatment/

Segregation Disposal

Collection . Transportation

»

The segregationf solid waste in Wais carried out onlyby informal groups. The detaibf collection
of waste are discussed in successive sectioiihere is no segregation performed at source or
involvement of different stakeholders

5.1 Generation of Solid waste

In Wai, solidvaste is mainly generated fronesidential areas, commercial areas including vegetable
markets(mandj, institutional campuses anceimple precinctdhat are main focus of attraction for
the tourists The wastegeneratedby variougctivities is agiven inTable32.

Table32: Quantity of solid waste generated

Households 4.5MT/day

Street sweeping 1.5MT/day
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Hotels and restaurants 2 MT/day
Markets (vegetable markets, mandis, etc) 1 MT/day
Commercial establishmen(gor example, institutions, etc) 2 MT/day
Other sources (for example, debris, horticultural waste, etc) 1 MT/day
Total 12 MT/day

SourceWai Municipality.

On the route toPanchganiand Mahabaleshwa&and known for its temple precincts anghats Wai
attractsmanytourists.In addition, it isa Talukaheadquarters and regional market pladetherefore
experiencesa high influx of floating population for commerce and trade which addsthte
generation ofsolid waste.

5.2 Existing Infrastructure for  Collection and Transportation of
Waste

Door-to-door collection by ghantagadis

Domestic waste from residential areascsllected by dooto-door collection facility managed by
private operatos, which coversnore than80 per centhouseholdsTheseghantagadisare owned by
the ULB and operated by private operat@ontract staff is hired fahis householdvaste collection.
Out of the sixvehicles availablethree ghantagadisover theRavivarPeth area and the other three
cover the rest of the townThe contract, in operation since year 2008s beerrenewed each year.
The ULB providase necessary equipment and the coattor engageshe labourrequired For year
201213, the contract has been assigned to a new contraatdhe rate ofRs 62,00@er month.

In Wai, about20 per cent householdsin slums and newly developed residential areas anfibw
commercial areas are not coveréy the collection servicgprovidedby the private operator. Nor+
residentialareas like vegetable markeménd), government institutional campuses, existing slums
(namelyKashikapdand Gure Bazaarand the temple precinat are not covered bghantagadisThe
ghantagaddoes not provide service beyond municipal limits and in slums which rely on community
waste bins. Each vehicle makes or three trips aday depending upon the capacity and the solid
waste generated.

Thereis no segregatioof wasteR2 y'S I i { K ShefdedSpoEaby the YIEBGaNagadis

are emptied at the existingreatment facility3 km north of the town. There is no scientific method
adopted for disposal and the wastejisst dumped in the opemground. Figure29 shows the routes

of ghantagadidollowed daily for dootto-door collection. Thesix collection vehicles cover all the
Prabhags but the new developments in Praldhag4 and 5 (shown in green colour in the above
maps) are left unattended. The households in these newly developing areas rely on community bins
and open dumping practices aadsoobserved.
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Figure29: Routes of solid waste collection vehicles

Route 1
Route 2
Route 3
Route 4
Route 5
Route 6
Route 7

SourceWai Municipality.

Figure30: Process of solid waste management

Table33: Details of solid waste collection vehicles for Wai municipality

- Vehicle type - Trips/day Waste collected

Dumperplacer 1.5MT
2 Tractor trailer 1 2MT 1 2.0
3 3-wheeler auto tipper 6 0.5MT 2 6.0
Total 9.5 MT Day

SourceWai Municipality
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