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1.  Introduction  

This chapter provides the background to the preparation of a City Sanitation Plan (CSP) for 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 Plan (CSP) has been prepared as a part of the PAS Programme at the CEPT 

University which provides support to small cities in Maharashtra for improving sanitation services. 

CEPT University has worked in partnership with Water Supply and Sanitation Department (WSSD), 

Government of Maharashtra (GoM), Maharashtra Jeevan Pradhikaran (MJP) and Wai Municipal 

Council (WMC).  

1.1  Background 

 

To address the sanitation situation in small and medium towns and in the context of National Urban 

Sanitation Policy (NUSP) 2008, it is important to explore new technologies other than conventional 

underground sewerage systems. This requires assessing appropriate technology and business 

models that can be operated and managed well in these towns.  

 

The City Sanitation Plan for the WMC focuses on city-wide sanitation solutions that are affordable 

for both users and municipal governments. It uses an outcome-oriented approach that promotes 

assessment of different technology options. This approach is based on the framework for 

Performance Improvement Planning (PIP) and a decision support tool (SANIPLAN) developed at the 

CEPT University. The framework focuses on assessing outcomes of various technical options and 

demonstrates the possibility of achieving similar service levels with a less capital intensive option. 

 

The city-wide sanitation assessment builds on new thinking in urban sanitation that goes beyond 

household level access to an assessment of the full service chain, that is, from user interface to 

storage, conveyance, treatment and disposal or reuse. The Wai CSP also covers dimensions beyond 

excreta management, and includes management of greywater, stormwater and solid 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 meetings and consultative workshops were held with state and city representatives over 15 

months to discuss and debate solutions, technologies and policy provisions for sustainable sanitation 

plans. Financing plans are an integral part of these CSPs to review affordability of solutions and to 
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explore different sources of funds. The CSP has been developed for a 10-year action horizon. 

However, a longer planning horizon is considered for some of the large capital intensive projects. 

After the CSP preparation, the WMC has selected key priority areas for implementation. CEPT 

University is supporting the Council to: ensure universal access to own toilets and preparation of an 

Integrated Faecal Sludge Management (IFSM) Plans as an immediate solution to tackling blackwater 

containment, transport and safe disposal. Specific studies have been initiated to explore use of 

service-level agreements and performance-based contracts with private sector partners as a way to 

ensure city-wide delivery of sustainable sanitation services, generating benefits both to users, and in 

terms of public health.  

 

Some glimpses of the consultative workshops for City Sanitation Planning held in Nashik (2012ς13). 

 

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 sanitation, wastewater management as well as solid waste management.  

A three-step 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 levels, efficiency and financial sustainability across all sub-sectors. In the 

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

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

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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 In step 1 ς Performance Assessment ς the entire sanitation service 

chain was assessed for different service areas: user interface, 

collection, conveyance, treatment, safe disposal. Service levels are 

measured through performance indicators developed under the PAS 

Programme, which align with the SLB used by the Government of India 

(GoI). Sanitation indicators capture both onsite sanitation and 

sewerage systems. The different activities carried out include: 

¶ Mapping and database creation: In the initial stage, baseline data 

was collected and mapped, where required, for a city level 

assessment. In addition to interviews of key officials and elected 

representatives, focus group discussions (FGDs) were conducted to 

understand the existing situation and local practices. Transect 

walks helped to gain an understanding of topography and spatial 

development characteristics. Primary 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 

 

¶ ULB finances: The financial health of the local body was assessed 

through a detailed analysis of its budgets. Revenue streams and 

operational expenses were analysed for past five to seven years. 

These trends were used to project municipal finances for the next 

10 years which could be used for financial planning. Central and 

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

that can be accessed for implementation of CSP projects were also 

identified.  

 

¶ Gap assessment: Analysis of SLB indicators along with additional 

indicators for on-site system and equity pointed out the gaps in 

current services. In addition, gaps in management including 

financial and human resources, institutional arrangements were 

also studied. The gaps identified were also plotted in light of 

estimated growth in population and spatial development. 
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In Step 2 ς Action Planning ς key improvement actions needed to improve services were identified. 

This involved: 

¶ Waste management options: Various technical alternatives for wastewater conveyance and 

treatment were reviewed and assessed in terms of land requirements, capital and operational 

costs, availability of labour/expertise, etc, in the context of Wai. This analysis helped a great deal 

in convincing various stakeholders to look beyond the expensive conventional sewerage 

systems. 

 

¶ Strategies and action plan: Having analysed the gaps in service and studied various alternatives 

to meet the gap, strategies to meet the gaps through concerted efforts over the next 10 years 

were identified. Projects were so phased so that universal coverage of toilets and 100 per cent 

safe management are achieved at the earliest. Based on urgency of the project, logical 

sequencing and availability of resources 

 

¶ Stakeholder consultation: Analysis of the existing situation as well as proposals were discussed 

and debated with all the stakeholders including the city officials, elected representatives and 

officers of the MJP through consultative workshops. 

In Step 3, focus was on Financial Planning to take into consideration life cycle costs of various 

improvement actions in addition to their capital costs. Thus, the analysis provided Financing Plans 

for both capital and operating costs. Various sources including inter-governmental transfers, 

borrowings, publicςprivate partnership (PPP), beneficiary contribution and ǳǊōŀƴ ƭƻŎŀƭ ōƻŘȅΩǎ όULBΩs) 

own funds were assessed to finance capital costs. The operational costs were essentially met 

through internal transfers 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 also discusses the status of water supply in the city. Chapters 3, 4 and 5 discuss access to 

toilets, wastewater management and solid waste management, respectively. Chapter 6 presents the 

financial and institutional capacity of the WMC. These four chapters cover the performance 

assessment and action planning components of the methodology. Relevant alternative technologies 

and processes are also discussed here. Chapter 7 discusses implementation strategies in terms of 

phasing and financing improvement projects. This is the financial planning component of the process 

discussed above. Chapter 8 discusses the measures for institutional strengthening and 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 

ǇǊƻƎǊŀƳƳŜΩǎ ŎƻƴǘƛƴǳŜŘ ǎǳǇǇort to the city in implementation 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 recognised that city sanitation planning is an on-going process. Several factors affect the 

realisation 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 part of this process and revised periodically.  
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2.   City Context  

The following chapter describes the town profile, and highlights its geographical location and regional settings. It also 

elaborates demographic profile of the town and estimations of its population growth in future, anticipating various factors 

affecting the town and the past trends of decadal population growth. Overall development pattern, urban sprawl, 

ecological factors like climate, rainfall, soil structure, topography and natural drainage are also discussed. 

2.1  Location and Regional Settings  

Wai is a town in Satara District in Maharashtra, India. Wai has the epithetic name Dakshin Kashi. The 

town is known for its ghats on the banks of river Krishna and is known to have around 250 temples.  

Wai is also a well known film shooting destination. The town extends on both sides of the river; the 

older part of the town is more than 350 years old.  

Wai is located at 17o56ǋN and 73o53ǋE, south of the city of Pune. The town is 35 km from Satara, 

95 km from Pune and 250 km from Mumbai. Situated on the Mahad-Pandharpur State Highway, it is 

a major city on the way to the hill stations of Mahabaleshwar and Panchgani. Wai is surrounded by 

the mountainous region of the Sahyadris with an average elevation of 718 meters (2,355 feet). 

Figure 1: Location and regional settings of Wai 

 

 

2.2  Demography 

Population trends and forecast  

According to Census 2011, Wai has a total population of 36,025. In 2001, Wai had a population of 

31,090. (Males constituted 51 per cent of the population; females, 49 per cent.) Literacy in Wai was 

http://toolserver.org/~geohack/geohack.php?pagename=Wai,_Maharashtra&params=17.94_N_73.88_E_


City Sanitation Plan ς Wai Municipal Council 

7 
 

77 per cent ς male and female literacy being 81 per cent and 73 per cent, respectively ς which is 

higher than the national average of 59.5 per cent. 

Figure 2: Population growth over the years  

 

Wai has grown moderately in the last century. The decadal growth rates have varied between 26.6 

per cent in 1931ς41 to 6.6 per cent in 1981ς91. In the last two decades, ²ŀƛΩǎ population has grown 

at an annual rate of 1.7 per cent and 1.5 per cent, respectively.  

Figure 3 : Population projections using various methods  

 

2.3  City Ecology  

Climate and rainfall  

The climate is moderate with temperatures during the summers (March to mid-June) reaching a 

maximum of 34oC, and in the winters (November to March) dropping to 10oC.The monsoon starts in 

June with maximum precipitation in July and August. Total rainfall is 3,104 mm although there are 

large differences in the amount of precipitation over various parts of Satara district. 

Such heavy rainfall along with the undulating topography puts stress on stormwater management. 

The frequent flooding of river Krishna and release of water from upstream Dhom dam only increases 

the severity of the problem faced by the city. 
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Figure 4: Natural drains and their flow 

 

Terrain and topography  

The older part of the city, on the north of the river, consists of Prabhags 1, 2 and 3. The new 

developments have used land on the southern side of the river, now consisting of Prabhags 4 and 5. 

The terrain is favoured by a uniform gradient converging towards the river, which complements the 

natural drainage system and stormwater management. The city experiences considerable variations 

in altitudes, the lowest being 677 m and the highest being 1,092 m. 

Soil structure  

The soil stratum in Wai Taluka is black cotton soil, medium deep. Being very fertile and having good 

water holding capacity, 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 these soils are subjected to a high degree 

of erosion. The good water holding capacity of black cotton soil is helpful in enhancing the 

groundwater.  

Spatial patterns of development  

In old city areas, most of the houses are single- or double-storied with a common wall between 

adjacent houses. In the new town, plotted development such as bungalows and apartments are 



City Sanitation Plan ς Wai Municipal Council 

9 
 

more evident. The old town area is typically characterised with narrow street widths and linear plots 

similar to old Wada housing typology in Maharashtra. 

Figure 5: Administrative divisions 

 

The development plan for Wai has proposed for future residential zones in Prabhags 1, 2 and 5 in 

the northern and south-east parts of the town. At present, most of these areas are predominantly 

agricultural land with sparse plotted development. 
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Figure 6: Development plan 

 

2.4  Water Supply in Wai  

Wai is dependent on river Krishna for its water supply. There are seven private wells in the 

peripheral areas of the town and one bore well near Siddhanath Wadi temple, both used for 

domestic purposes. Eighty-two per cent of water requirement is tapped by surface water sources 

and 17 per cent through groundwater. Other sources constitute only 1 per cent of the total water 

supply in Wai. At present, the per capita water supplied in the town is reported to be 127 litres per 

capita per day (lpcd).1 Figure 7 explains the process of water supply and quantities at various levels. 

As seen, Wai has non-revenue water (NRW) levels at 21.6 per cent, a large part of which can be 

attributed to the real losses caused by leaks in transmission and distribution lines.  

Water storage  

In Wai, out of a total 5.83 MLD water supplied, only 4.8 MLD is treated at the treatment plant. Three 

ESRs (elevated storage reservoirs) and two GSRs (ground storage reservoirs) are filled thrice daily.  

                                                           
1
 Source: Performance Assessment Systems (PAS) data, 2011ς12. 
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Figure 7: Water supply process 

 

Water distribution and supply  

The coverage of piped water supply connections is about 73 per cent ς 5,915 out of 8,066 

households are served by the connections. Figure 8 shows trends in number of households served 

with water supply for the last four years. It has been noticed that the percentage of households 

served by water supply has increased slightly from 72 per cent to 73 per cent from 2008ς09 to 

2011ς12. However, considering an SLB of 100 per cent coverage, the town still experiences a gap of 

26 per cent. Water supply network is yet to be extended to the newly developed areas (in southern 

side, that is, Prabhags 4 and 5) in the periphery of the town. The 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 

 

Wai town is divided into two zones and water is supplied to both zones for 45 min/day. In addition, 

water is supplied in the evening for 45 minutes on alternate evenings. The water supply timing for 

Zone 1 is daily from 4:30 amς5:15 am and 7 pmς7:45 pm on alternate evenings. Timing for Zone 2 is 

daily from 9 amς9:45 am and 9 pmς9:45 pm on alternate evenings. 

Check:  
1) water = Water 
нύ ǎǇŀŎŜ ōŜǘǿŜŜƴ ΨDǊƻǳƴŘΩ ŀƴŘ 
Ψ²ŀǘŜǊΩ 
оύ ǎǇŀŎŜ ōŜǘǿŜŜƴ ΨлΦлпΩŀƴŘ Ψa[5Ω 
4)Unauthorized = Unauthorised 
5)Non = Non- 
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Figure 9: Water supply zones and location of ESRs 

 

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 town. As observed during the surveys, about five to six households in the 

Kashikapadi slum have opted for piped connection and they facilitate water to neighbours with 

minimal charges like Rs 10ς20 for water usage. However, slum households will get individual 

connections once they shift to houses constructed for them through the Integrated Housing and 

Slum Development Programme (IHSDP) which is likely to be complete by 2014. 
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3.  Access to Sanitation  

This chapter presents the existing situation in the city with respect to availability of toilets to household in their premises or 

at community levels as well as at public places. Quality of infrastructure, operations and management practices are studied 

and issues identified. An analysis of gaps in availability, strategies for universal access as well policy and management 

strategies and their costs are also discussed. 

As per Census 2011, 68 per cent of households in Wai have access to individual toilets. A 

considerable number of households (30 per cent) depend on community toilets. 

Table 1: Toilet coverage in Wai 

Component No. 

Total households 7,580 

Households with individual toilets 5,145 

Households relying on community toilets (CT) 2,300 

Households practising open defecation (OD) 135 

Source: Census 2011. 

The old town on the northern side of river Krishna (comprising Prabhags 1, 2 and 3) is marked by 

dense residential areas where dwelling units (mostly wadas) are closely packed leaving no space for 

sanitation services within the premises. The newly developing colonies on the southern side of the 

river (including Prabhags 4 and 5) largely have access to individual toilets and are less dependent 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 reveals that, mostly, all existing individual toilets are pour flush latrines are 

connected to septic tanks. However, in most cases, these septic tanks, usually constructed below the 

toilet superstructure, vary in sizes and dimensions. The predominant reasons for this are cited as 

space constraints and limited knowledge about functioning of septic tanks.  

Table 2: Details of existing on-site sanitation treatment  

Component No. 

Households with individual toilets 5,145 

Toilets with septic tanks 4,429 

Toilets with non-functional septic tanks (about 20%) 886 

Toilets with other facility 716 

Source: Census 2011. 

Due to space constraints, most households construct a toilet outside the house abutting the main 

street. In such cases the effluent of the pit/septic tank is discharged into the roadside open or closed 

drain. The newly developed residential areas (including bungalows, group housing schemes) in the 
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city seem to have properly designed septic tanks as the primary treatment for blackwater. 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. 

Household-level toilets. 

 
 

Field interactions confirm that most residents lack knowledge about functioning and maintenance of 

on-site facilities. The toilet seats/pans for individual toilets are regularly cleaned; however, periodic 

cleaning of the pits or septic tanks is not carried out. While effluent is discharged into the nearby 

open drain along the street, the faecal part remains in the pit or tank and is not flushed out for 

several years. The responses during personal interviews and group discussions revealed that the 

toilet pits were cleaned only once in three to seven years. 

A survey of 100 individual toilets was conducted during CSP preparation to assess availability and 

status of on-site treatment and disposal of blackwater from individual toilets. Locations of toilets 

were marked and information on typology of on-site treatment facility, construction techniques, 

cost incurred for construction and cleaning and maintenance practices followed by households was 

recorded. The assessment revealed the following insights: 

Table 3: Observations about on-site sanitation facilities 

  

Location of toilets 
Usually located on the external face of premise/ front yard closer to access road; 
detached or semi-detached from residential unit 

Location of pits/ septic 
tanks 

Constructed mostly below superstructure (toilet block) in old town area, or in 
front yard and beneath the ground level off centred from the superstructure   

Construction and design 
norms 

¶ No design norms followed: LǊǊŜƎǳƭŀǊ ǎƛȊŜǎ ƻŦ ǎŜǇǘƛŎ ǘŀƴƪǎ ǾŀǊȅƛƴƎ ŦǊƻƳ оΩ Ȅ 
оΩ ǘƻ пΩ Ȅ уΩ ŀƴŘ ŘŜǇǘƘ ǾŀǊȅƛƴƎ ŦǊƻƳ пΩ ǘƻ сΩ 

¶ Construction in brick walls plastered from inside 

¶ Effluent discharged into abutting open/closed drain along road 

Cleaning practices 

¶ No periodical cleaning of pits and septic tanks 

¶ About 80% HH (that have individual toilets since last 6 to 7 years) 
responded not having cleaned the tanks in last 4 to 6 years 

¶ Effluent, in all cases, is discharged into drains   

Source: Primary survey. 
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3.2  Community -level Sanitation Facilities  

Due to the absence of individual household level latrines, about 2,300 households rely on 

community-level sanitation facilities. At present there are 45 community toilet blocks in the city with 

283 seats, of which 264 are functional. Of these 45 community toilet blocks, 30 are older toilet 

blocks and the remaining are newly constructed. Recently three non-functional community toilet 

blocks were also demolished. Table 4 shows Prabhag-wise availability of community toilets. 

Table 4: Prabhag wise availability of community toilets 

Community toilet details Prabhag 1 Prabhag 2 Prabhag 3 Prabhag 4 Prabhag 5 

No. of toilet blocks  3 6 8 13 15 

No. of seats  29 51 34 79 90 

No. of functional seats  29 51 33 67 84 

Remark 
Usable and 

cleaned 
every 2 days 

Usable and 
clean 

Dampness 
and decay in 

the walls 
Foul smell 

Neat and 
clean 

condition 

Managed by  ULB 

User charges  None 

Type of on-site treatment  Septic tank 

Source: Wai Municipality; Primary survey. 

Figure 10: Location of community toilets 

Figure 10 shows the location of existing community toilet blocks in the city. At present, all the 

community toilet blocks are maintained by a private contractor and no user fee is charged. However, 
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the primary surveys and interactions with the users revealed certain issues regarding the existing 

status of community toilets.  

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

an issue. However, in some blocks (water storage tank of toilet block in Kashikapadi slum in Prabhag 

4) it was observed that improper construction of the tanks makes it unusable. These tanks are open 

and are easily accessible and this, in many cases, leads to misuse of water. Almost all the older toilet 

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

condition; however, incidents of taps having been stolen have been reported in a few cases.  

Figure 11: Location of community toilets in Prabhags 1, 2 and 3 

 

Source: Primary survey (map not to scale). 

The newly constructed toilet blocks are different in design as compared with the old ones ς they are 

provided with urinals, water traps, electricity and entrance lobbies, as well as and a counter for one 

maintenance person. In Kalwaat Aali (Prabhag 3), insufficient toilet seats and irregular maintenance 

of the block leads to open defecation behind the toilet block itself. For the community toilet block on 

Parakandi road and in Gangapuri (Prabhags 2 and 3, respectively), it was observed that people 

commute about 100 to 150 metres daily to use the facility.  



City Sanitation Plan ς Wai Municipal Council 

17 
 

Community toilet blocks in Wai. 

 
 

Figure 12: Community toilets in Prabhags 4 and 5 

 

 Source: Primary 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 closed drains along the 

road. The septic tanks in the older community blocks do not function due to improper construction 

and sizes. The primary survey assessment revealed that septic tanks/pits are left uncovered, 

hampering their functioning and allowing rainwater and solid waste to enter the tanks. The sludge 

from these tanks was observed to be overflowing as they were not periodically cleaned.  
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Septic tanks in community toilet blocks. 

 
 

The older blocks have water storage tanks. In some cases, however, they are closer to the ground 

and are thus polluted. The older blocks are in a dilapidated condition and damp. Some of the older 

blocks also lack individual water and electricity connections. Their design is, however, simple and 

easy to maintain and thus they are comparatively cleaner than the newly constructed toilet blocks. 

Operation and maintenance of community toilets  

Primarily, in any municipal council, the local authority performs the operation and maintenance of 

community toilet blocks. The WMC has limited human resources for the maintenance of toilets and 

so has preferred to outsource all community toilet blocks to a private contractor/service provider. 

Community toilets are operational for 24 hrs and no user fee is levied from users. The contract is for 

one year and expenses incurred are Rs 135,400 per month for maintenance of all blocks. The toilet 

blocks are well maintained and regularly monitored by the ULB.  

3.3  Public -level Sanitation Facilities  

Status  of public facilities  

The central core area on the northern side of the river houses key commercial areas such as the 

vegetable mandi, informal market place, commercial areas, banks, hotels and other such 

establishments. Most institutional building campuses are located in the southern part of the town 

that is, Prabhag 4. These include a court building, hospital campus, Forest Department office, PWD 

campus, bus terminus and the Tehsil office, as well as a few private and municipal schools. Figure 13 

shows the locations of key commercial and institutional areas in Wai. 

The central market area. 
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The Forest Department and PWD offices are located on the main road and provide access to the 

toilet facilit ies for the outsiders. With this additional load of users and in the absence of any kind of 

maintenance, the toilet block is inadequately maintained and has become unsuitable for usage. The 

community block opposite the Tehsil office campus is meant for use only by the residential areas 

around it. However, it is also used by the visitors and serves as a public latrine, which results in 

issues with its maintenance. The toilet block in the premises of the bus stand has non-functional and 

broken taps. The toilet block has enough urinals and seats and is maintained by the local workers of 

state transport. There is a parking lot near the temple but without any toilet facility for the visitors to 

the temples, and thus leads to increased open defecation in the area. Similarly, municipal schools 

have insufficient seats and water facility, are not cleaned regularly and are poorly maintained. 

Toilet blocks near ¢ŜƘǎƛƭŘŀǊΩǎ ƻŦŦƛŎŜΣ CƻǊŜǎǘ 5ŜǇŀǊǘƳŜƴǘ ŎŀƳǇǳǎ ŀƴŘ ƛƴ ǘƘŜ ƳŀǊƪŜǘ ŀǊŜŀΦ 
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Figure 13: Institutional and commercial areas in Wai 
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Table 5: Status of public sanitation facilities  

Toilet Condition No. of users Demand gap
2
 

Market area  
(10 seats + 5 urinals 
available) 

This toilet is inadequate to serve or cater to the load for the market area. 
However, it is well maintained by private operator  

Approx 600ς800/day 6 seats & 3 urinals required  

Bus stand  
(7 seats + 10 urinals 
available) 

The toilet has sufficient seats and urinals and is maintained by the local 
workers of state transport. Due to continuous usage the toilet is left 
unclean. Water supply is an issue 

Approx 500/day 
3 seats required. Urinals are 
adequate as per norm  

Forest department  
(2 seats available) 

The toilet block has one seat for men and women, which are insufficient. 
The toilet block is accessed by outsiders as the campus is located on the 
main road 

Approx 
50ς75/day 

1 urinal required 

PWD  
(3 seats ς 2 functional 
available) 

The toilet block has two seats for men and one seat for women, which are 
insufficient. The seat for women is not functional. The toilet block is 
accessed by outsiders as the campus is located on the main road 

Approx 300/day 

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

3
 

Tehsil office 
A community toilet for the residential area is located opposite the Tehsil 
office and is accessed by outsiders and proves to be inadequate due to 
additional load 

Approx 300/day 6 seats & 3 urinals required 

Parking lot near Dholya 
Ganpati mandir 

The parking lot in front of the temple precincts does not have provision of a 
toilet block. The people visiting the temples defecate in the open along the 
ghats due to unavailability of the facility 

Approx 300/day;   
no toilet facility 

6 seats & 3 urinals required 

Temple precincts 
The temple precincts and ghats are not provided with toilet blocks and thus 
open defecation by the floating population is observed 

Approx 400/day;  
no toilet facility 

8 seats & 4 urinals required 

Source: Primary survey. 

 
  

                                                           
2
As per guidelines published by Ministry of Urban Affairs and Employment, for market places and other public utility buildings, one urinal per 100 users and one seat per 50 users should be 

provided. 
3
Assessment is required to identify the repair works for non-functional seats along with availability of water taps, door, electricity, etc, and needs to be repaired accordingly. 
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Table 6 : Existing sanitation status in schools  

School Seats Users/ day Water availability 
Electricity  
availability 

Remarks 

Dravid High School 
Men: 1 seat, 10 urinals 
Women: 2 seats, 10 urinals 

1,350 
Individual 

connections 
Available 

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

St Thomas 
Men: 1 seat, 6 urinals 
Women: 1 seat, 6 urinals 

150 
Individual 

connections 
Available 

Dilapidated condition of toilet 
block 
O&M by private persons 
appointed by the school 
authorities  

Govt School No 10 
Men: 2 seats, 12 urinals 
Women: 2 seats, 12 urinals  

235 Not available Not available 
Clean toilet block 
O&M by private persons 
appointed by school 

Govt School No 5 
Men: 1 seat, 12 urinals 
Women: 1 seat, 12 urinals  
1 block for teachers 

450 Not available Not available 
Blocks are dilapidated 
Poorly maintained by the WMC 

 
Source: Wai Municipality, Primary survey. 
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3.4  Sanitation in  Slums 

Wai has 6 per cent of slum population residing in two major pockets, Kashikapadi and Gure Bazaar, 

both located in Prabhag 4. The total number of slum households is 342. The 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 than the city average at 5 per cent. Thus, increasingly, 

both slums and non-slum households in Wai use community toilets which are maintained by the 

municipality. 

Table 7: Slum details  

Parameter Gure Bazaar  Kashikapadi 

Slum households 271 71 

Slum population 1328 812 

Status  Notified  Notified  

Land status  State Government  State Government  

Area  2281 sq m  3844 sq m 

Age of slum  30 yrs 50 yrs 

Source: Wai Municipality, Primary survey. 

Table 8 shows slum-wise existing community blocks, seats available and their status.  
 
Table 8: Community toilets in slums  

Slum area Gure Bazaar Kashikapadi 

Population 1,328 812 

Seats available  4 8 

Maintained by ULB ULB 

Demand gap 50 seats required 6 seats required 

Source: Wai Municipality, Primary survey. 

Kashikapadi is 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 

semi pucca (30 houses) and temporary kutchha shelters (41 houses) constructed of brick walls and 

corrugated metal sheet roofing.  

As is evident in Table 8, there are inadequate number of seats in community toilets in the slums. The 

children and men therefore practice open defecation. Women continue to rely mostly on the 

community blocks. The slum lacks basic amenities like adequate water supply, toilets and drains for 

wastewater. From the primary survey conducted by the team for the preparation of the CSP, it has 

been noticed that for water supply 83 per cent HHs rely on community water taps while 17 per 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 only two or three times a week by the urban local body 

(ULB) appointed staff. The toilets are connected to septic tanks with no facility for wastewater 
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disposal and the greywater from houses is left to stagnate in open. Solid waste is dumped in the 

open because there is no door-to-door coverage service in slums.  

Kashikapadi slum. 

 
 

Figure 14: Location of Kashikapadi slum 

 

Gure Bazaar slum is located along the banks of river Krishna. The slum is characterised by densely 

packed low-rise temporary structures. Most of the residents rely on fishery or daily wage works on 

construction sites for their livelihood. Currently, one community toilet block has been provided for 

the slum dwellers. For bathing, some dwellers have developed the wash area in their premises. 

However, most of them go to the river for bathing and washing clothes. The percentage of open 

defecation is considerably high in the slums, especially by children and men, because toilet seats are 

insufficient. The toilet user group comprises 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. 

 
 

Figure 15: Location of Gure Bazaar slum 

 
 

The ULB is implementing the IHSDP scheme for 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 households are earmarked as scheme 

beneficiaries. The completion of the scheme is expected in the next one or two years, after which 

the slum dwellers will be shifted to the newly developed houses. 

3.5  Suggested Strategies for Toilets  

This section summarises the proposals for toilets as part of CSP. Primary survey conducted during 

/{t ǇǊŜǇŀǊŀǘƛƻƴ ǊŜŎƻǊŘŜŘ ǇŜƻǇƭŜΩǎ ǇŜǊŎŜǇǘƛƻƴ ŀƴŘ ǘƘŜƛǊ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ ŦƻǊ ƛƳǇǊƻǾŜŘ ǎŀƴƛǘŀǘƛƻƴ 

facilities. The strategies for household- and community-level sanitation facilities are suggested in the 
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CSP on the basis of data analysis and outcomes of the survey. The demand and supply gap for public 

level sanitation have also been considered in the CSP.  

Peopleõs perception and willingness to pay 4 

Around 32 per cent of the total city population depends on community toilets, even in non-slum 

areas. A survey was conducted to capture the perceptions of the non-slum households regarding 

preference of toilet facility. Around 10 per cent of those relying on community toilets (sample size of 

220 households) were interviewed and two FGDs conducted in each Prabhag across the city. The 

survey reflected that 60 per cent of the respondents preferred household-level toilets, provided that 

50 per cent of the capital cost is borne by the ULB. The remaining 40 per cent preferred to continue 

using community toilets, out of which 80 per cent were willing to pay Rs 50ς100 per month towards 

O&M costs. The discussion reflected the fact that the respondents also preferred the option of 

group/shared toilets where space and finance was a constraint. 

Table 9: Willingness to pay for the facility  

No Indicator No. %  

1 
Households relying on 
community toilets 

2,196
5
 32%  

2 Sample size 220 10% of (1)  

3 Preferred choices of sanitation facility in future Upto Rs 50 Rs 50ς100 Rs 100ς150 

5 
Community-level toilet 
facility 

88 40% 20% 80% -- 

6 
Household level toilet 
facility 

132 60% 

Capital cost up to 50% can be borne by the 
users. 
Ready to pay sanitation tax after having the 
toilets constructed 

Source: Primary survey and FGD. 

Table 10: Prabhag-wise scenario of preferred choices 

Prabhag 
no

6
 

Sample size 
(HH) 

Preferred choices (%) 
Remark 

HH CT 

2 55 38% (21) 62% (34) 
Densely located houses with space constraints at 
household level 

3 55 80% (44) 20% (7) 
Gangapuri (baudhwasti) area has no households 
without toilets 
No space available for HH level toilets  

4 55 90% (49) 10% (6) 
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
¢ƻ ǳƴŘŜǊǎǘŀƴŘ ǇŜƻǇƭŜΩǎ ǇŜǊŎŜǇǘƛƻƴΣ ŀǿareness and willingness to pay for improved sanitation services, a survey and FGDs 

were conducted targeting slums and non-slum residents. A total of 10per cent slum households and 10% non-slum 
households were interviewed. Two FGDs were carried out in each Prabhag across the city (total: 10 FGDs). Both slums in 
Wai are proposed to be rehabilitated under scheme of IHSDP, which will include provision of toilets and septic tanks; hence 
surveys in slums were not used for provision of improved sanitation facility queries.  
5
The household are from non-slum areas. Slum households relying on community toilet facility are deducted from the total 

number of households relying on community-level sanitation facility. 
6
Prabhag 1 was not included in the survey for providing household level or community level sanitation, as it consists largely 

of commercial areas with very few households. 
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Prabhag 
no

6
 

Sample size 
(HH) 

Preferred choices (%) Remark 

space is a prime issue 

Source: Primary survey and FGD. 

Strategy for universal ising access to toilets in Wai  

CSP survey results reveal that temporary arrangements for improved sanitation ς O&M of 

community toilets, seat augmentation and initiating solid waste collection in slums ς will take care of 

the issues faced till the IHSDP scheme is completed and slum dwellers are rehabilitated in new 

improved dwellings. Till then, the slum dwellers can afford to pay a small fee ς they have also 

expressed willingness to pay for improved sanitation services when surveyed. 

In non-slum residential areas, promotion of household-level toilets should be undertaken, especially 

in areas where people have expressed their desire for individual toilets (Prabhags 3 and 4). But in 

areas where there is lack of space at household level, as an immediate solution, efforts should be 

oriented towards building consensus on group/shared toilets (shared by two to three households) as 

an immediate strategy. Households should be made to use the community toilet facilities only in 

cases where group toilets are not possible. This can be supplemented by introducing user charges 

for use of community sanitation facilities. Even in these areas, promotion of individual or group 

toilets should be undertaken through appropriate information, education and communication (IEC) 

activities. 

Table 11 : Prabhags and toilet availability  

 Prabhag Type of toilets 

1 Prabhag 1 

Consists of main commercial area with very few HHs. The existing HHs, mostly old 
Wadas, are being reconstructed with toilet facilities at home. Hence survey for 
preferred choices was not performed in Prabhag 1. There are three community 
toilet blocks in the Prabhag that can be used as public toilets on user fee basis to 
cater to the needs of floating population. Currently there is only one public toilet in 
the area. There is also an urgent need to repair the community toilets to make it 
usable 

2 Prabhag 3 
80% of the respondents in Prabhag 3 were willing to have individual or group toilet 
facilities. This Prabhag can be taken for pilot demonstration for promoting 
individual and group toilets 

3 Prabhag 4 
Most of the existing houses are being reconstructed by owners, with independent 
toilet facilities. 

4 Prabhags 2 and 5 

People prefer continuing the use of community toilets. Prabhag 2 being located in 
the heart of the city, there is lack of space at HH level for toilet construction. In 
Prabhag 5, the houses are situated on hill slopes and topographic constraints may 
cause hindrance in providing HH level toilets. Hence pilot can be initiated in 
Prabhag 2 to improve O&M services and operation on user fee basis. 

Source: Primary survey and FGD. 

Table 12: Highlights of pilots suggested  

Prabhag  Pilot details Options Remark 
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Prabhag  Pilot details Options Remark 

1 
Promotion of 
individual toilets 

¶ Explore an option of 
facilitating access to credit 
for household toilets 
through SHGs/credit 
cooperative societies/MFIs 

¶ ILCS scheme to be promoted 
amongst EWS through IEC 

¶ 100% HHs in the Prabhag to be 
covered under Socio economic and 
sanitation survey to understand the 
actual situation. 

¶ Promotion of HH level toilets, and 
guidance to people on schemes 
available through IEC.   

2 
Promotion of 
group/shared 
toilets 

ULB level schemes with partial 
subsidies to be announced to 
facilitate promotion of group 
toilets for households that face 
space and finance constraint for 
individual toilets 

The ULB can announce a demand led 
scheme for group toilets inviting 
applications from households to 
construct shared toilets between 2-4 
HHs. A partial subsidy can be provided 
to selected applications  

3 

Existing old 30 CTs 
to be repaired, 
provision of  basic 
facilities like water 
and electricity 

Proper monitoring of private 
contractor appointed by ULB for 
O&M of toilets 

¶ ULB has currently appointed private 
contractor for maintenance of all 
CTs; but no user fee is charged. 

¶ In this Prabhag there is a 
community which is involved in 
cleaning of toilets. This group can 
be tapped to operate CTs on CMT 
basis.  

4 

CTs to be repaired 
and converted to 
PTs on user fee 
basis 

All 3 CTs in Prabhag 1 to be 
renovated  

The renovated toilets to be used by 
floating population in the main 
commercial area.  

 

Action plan  

As an immediate intervention, it is suggested that the existing infrastructure of old community 

blocks be upgraded through providing water and electricity facilities, tackling issues of waste 

management and enhancing the hygiene levels to reduce open defecation. It is necessary to assess 

the condition and functioning of all the septic tanks, especially for the on-site management system 

and ς if required ς refurbish or reconstruct them with proper technical design. At present, toilets are 

working as pans, are fit for use and water is available. However, absence of electricity in toilets 

makes them unfit for usage during nights. In addition, other necessary infrastructure such as doors, 

water, taps, etc, should put in place wherever required.  

The existing pit latrines need to be replaced with ones connected to septic tanks to ensure on-site 

primary treatment of the blackwater. Households which rely on community toilets shall also be 

provided with individual or group toilets with septic tanks. However, to achieve 100 per cent 

dependency on individual toilet facility, there is a need to initiate IEC campaigns and develop pilot 

models which can eventually be upscaled. 

Table 13: Strategies for universal access to toilets  

Sector Type of intervention Achievement 

Specifications for short term interventions 

Household 
sanitation 

Promote household sanitation (individual and group 
toilets) along with IEC campaigns 

To reduce dependency on CTs 
and improve sanitation level in 
the long run  
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Sector Type of intervention Achievement 

Community-level 
sanitation  

Upgrade and rehabilitate 30 community blocks from 
for improved on-site collectionςtreatmentςdisposal 
system and regular cleaning of septic tanks  

Improved functioning and 
hygiene level of existing toilets 
blocks  

It is assumed that in the next five years, households will have individual/group toilets; 
hence dependency on CTs is reduced or closed down 

Public sanitation 

Augmenting new toilet blocks in commercial areas 
and public spaces & Provision of mobile toilet in 
temple precinct area in a PPP mode 

Improved functioning and 
hygiene level of existing public 
toilets blocks and school 
sanitation 

Continue with existing model of involving private 
service provider for O&M of blocks  

Provision of improved and adequate sanitation 
facility in schools with CSR funding 

Improved toilet facilities and their management in 
municipal schools 

 

Suggested costs for individual and community toilet improvements  

Replacing pit latrines with ones connected to septic tanks: As per Census 2011, about 14 per cent 

of individual toilets have pits as primary collection and treatment systems. However, pits fail to carry 

primary treatment which is possible through septic tanks. It is suggested to conduct a primary survey 

to assess and identify the pit latrines at individual household level and upgrade to septic tanks with 

proper technical design.  

Table 14: Details of existing on-site treatment facilities  

Component No. 

Households with individual toilets 5,145 

Toilets with septic tanks 4,429 

Toilets with non-functional septic tanks (about 20 per cent) 886 

Toilets with other facility 226 

No of toilets that need an improved on-site system through replacement/refurbishment 1,112 

 
Table 15 : Indicative unit cost for household level toilet  

Component Specifications
7
 Size Cost (INR) 

Super structure 
6έ ōǊƛŎƪ ǿŀƭƭ ƳŀǎƻƴǊȅ ǇƭŀǎǘŜǊŜŘ ŦǊƻƳ ōƻǘƘ ǎƛŘŜΣ 
Sheet roofing of standard make, Indian style pan 
ŀƴŘ ѹ ά ǇƛǇŜ ƭƛƴŜ ǿƛǘƘ .Ǌŀǎǎ ǿŀǘŜǊ ǘŀǇ 

1.2 m x 1.2 m 20,000 

Septic tank  Considering 5 persons per household  
3 m x 1.5 m x 
1.5 m 

10,000 

Total 30,000 

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

                                                           
7
 Sanitary fittings of standard make are available locally and construction specifications are considered based on local 

construction practices. 
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While refurbishing/ replacing existing pits or non-functional septic tanks to properly designed septic 

tanks, it is assumed ς for costing purposes ς that the structure of the individual toilet will need to be 

dismantled since in most cases septic tanks and pits are well beneath the superstructure.  

Table 16: Cost for replacing existing pits and non-functional septic tanks  

Component Cost 

Upgradation of existing 1,112 toilets blocks with pits and non-functional septic tanks to 
toilets with septic tanks 

1.67 cr
8
 

 

Rehabilitation of existing community toilet blocks: It is proposed to improve the existing on-site 

treatment and disposal system of the community toilets which are currently not adhering to design 

standards. Most toilets blocks are more than 15 or 20 years old and the structures have not been 

periodically maintained.  

Table 17: Indicative cost estimate for community toilets  

Capital cost expenditure for community-level facilities 

Strategy 
No. of CT 
blocks  

Total cost   Share of ULB  
Through 
loans/ Subsidy  

Upgrading old community blocks for 
improved on-site collectionςtreatmentς 
disposal system (regular cleaning of septic 
tanks)  

30 0.03 Cr
9
 

0.03 Cr
10

 
(100%) 

-- 

Refurbishing existing 30 community toilets 30 0.90 Cr.
11

 
0.45 Cr.  
(50% )  

0.45 Cr.  
(50% ) 

 

Cost of construction of individual toilets in non-slum areas: As per the Census data about 30 per 

cent households do not have individual toilet facility. As revealed during the survey, about 28 per 

cent of the residents are residing in non-slum areas.  

Table 18: Details of individual toilets  

Component No. 

Total households 7,580 

Households with on-premise toilets 5,145 

Households in slums that will be provided a dwelling unit with on-premise toilet under IHSDP 342 

Remaining households that need to be provided with an on-premise toilets 2,093 

                                                           
8
 The cost of upgrading on-site primary treatment will be private cost. Only technical support can be provided through 

involvement of NGOs working in the field of sanitation. 
9
The cost of upgrading on-site treatment and disposal system for one community toilet block is considered as Rs  

10,000 based on prevailing rates in Wai. 
10

From own source income of the ULB. 
11

For constructing the septic tanks, repairing works of water taps, pans, doors, lighting, etc (as required) is included in 

refurbishing of community toilet blocks. The assumed cost of Rs 3 lakh per block these works are considered is based on 
prevailing construction techniques and rates. 
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Source: Census 2011, Wai Municipality. 

Considering prevailing practices and construction technologies, the cost of a toilet for one household 

works out to be in the range of Rs 25,000ς30,000. The total cost of providing nearly 2,100 

households with an on-premise toilet will be Rs 6.28 crore.  

Role of ULB in promotion of individual toilet facilities: The ULB will take a leading role in promotion 

of household-level toilets in Wai through IEC campaigns. The various activities could include 

distribution of pamphlets, use of audio-visual advertisements, street plays as well as subsidy to 

incentivise households. 

Identifying technologies on low-cost toilets: There are some low cost models of sanitation facilities 

developed and promoted by non-governmental organizations (NGOs) like Gramalaya and Sulabh 

International. Such models can be researched and replicated in the town of Wai where low cost 

toilets with less space requirements can be implemented. The 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 (ILCS) Programme,12 which consider 

economically weaker section (EWS) groups, can be promoted for individual toilets.  

Suggested costs for public toilets  

The town experiences tourist influx and visitors mainly because of old temples like Kashi 

Vishweshwar and Dholya Ganpati, as well as market place in the central area. Currently, there is no 

sanitation facility for visitors in the area. It is proposed to provide one public toilet block near the 

temple precincts. The southern side of the town, near existing bus terminus, has commercial 

establishments. The area is severely lacking in toilet facility and people rely on a toilet block near 

Siddhnath Wadi slum, which is inconvenient. It is proposed to provide one public toilet block for the 

area near bus stand which would cater to the floating population in the campus as well as nearby 

commercial establishments. The southern side of the town houses campuses like PWD offices, Tehsil 

office, Forest Department and other government institutes; this experiences visitors from the 

surrounding region of Wai throughout the day.  

There is one community toilet block near the PWD office campus along the main road. However, it is 

used by residents from nearby residential areas as well as visitors which, 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 cater to the floating population in the area. 

Table 19: Estimated costs for improving public facilities  

Toilet Demand gap Proposal Cost in Rs
13

 

Market area  
(10 seats + 5 urinals available) 

6 seats & 3 urinals 
required  

1 block with6 seats and 3 
urinals

14
 

Rs 5 lakh 

                                                           
12
ILCS ς Central subsidy 75 per cent, state subsidy 15 per cent and beneficiary share 10 per cent (as per ILCS guidelines, 

2008). 
13

Costs are given by the ULB officials. 
14

Having considered location attributes. 
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Toilet Demand gap Proposal Cost in Rs
13

 

Bus stand  
(7 seats + 10 urinals available) 

3 seats required. Urinals 
are adequate as per norm 

1 block with 3 seats  Rs 1.5 lakh 

Forest department  
(2 seats available) 

1 urinal required  
Since these campuses are 
closely placed, they can be 
provided with a common toilet 
block in either one of the 
premises or on the road:  
8 seats (4 for men + 4 for 
women) and 6 urinals can be 
proposed 

Rs 4 lakh 
PWD  
(3 seats: 2 functional 
available) 

3 seat & 3 urinals required 

Tehsil office 
6 seats & 3 urinals 
required 

Parking lot near Dholya 
Ganpati mandir 

6 seats & 2 urinals 
required 

1 block with: 

¶ 14 seats (7 for men + 7 for 
women) and 6 urinals  

¶ (Mobile toilet)
15

 

Rs 6 lakh 

Temple precincts 
8 seats & 4 urinals 
required 

At present, the public toilet in the market area is managed by a private contractor and user fee is 

levied for Ψper useΩ basis. Compared with other toilet blocks, this block has a good 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 provide for the operation 

and maintenance of the block.  

                                                           
15

Considering existing constrains of space and development regulations along the riverfront, it is suggested to provide 

mobile toilet block. The same has already been considered by the WMC. 
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3.6  Summary of Strategies  

Table 20: Summary of strategies, achievements and indicative estimation of households, community and public level sanitation  

Goal Current status Interventions 
Cost  

(Rs crore) 
Timeframe 

Eliminate open defecation and 
reduce dependence on 
community toilets in the long 
run 

2% HHs practice open 
defecation; more than 30% 
depend on community toilets 
 

Promote HH level toilets 
Encourage HHs to construct their own toilets either at HH 
level or shared with neighbours 
 
 

6.28 2015ς19 

Ensure all the community 
toilets are functional till all HHs 
have their own toilets 

Some community toilet seats 
are not functional while many 
ŘƻƴΩǘ ƘŀǾŜ ŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘ 
water taps 

Rehabilitate community toilets 
Make seats functional 24x7 through provision of electricity, 
water, doors where needed, etc 
 

0.93 2015ς17 

Provide public facilities for 
floating population 

Existing facilities are 
inadequate and not well 
maintained. Some areas that 
experience floating population 
have no public facilities 

Construction of public toilets 
One each in/near market area, bus stand and PWD/Forest 
Department office 

0.11 2015ς17 

Provide a mobile toilet in temple precincts 0.06 2015ς17 

Outsource 

Involve private sector in O&M and promote adoption of 

public toilets through CSR, etc 

Policy 2015ς19 
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4.  Wastewater, Septage and Stormwater  Drainage 

This chapter discusses existing wastewater, septage and stormwater management practices in Wai. It highlights various 

stages of the service chain including conveyance treatment and disposal system in the town.  

4.1  Generation of Wastewater by Sanitation Zones 

At the domestic level, wastewater is generated mainly through individual toilets, bathrooms, kitchen 

and wash areas (known as ΨmoriΩ ς a place for washing and cleaning of clothes, etc). It is estimated 

that the current water supply in the town is augmented to 135 lpcd. With an existing population of 

36,025 ς and considering 80 per cent of wastewater generation ς the total amount of wastewater 

generated is about 3.90 MLD. A schematic flow of domestic wastewater management practices 

across the town is presented here.  

Figure 16: Schematic flow diagram of existing wastewater management  

 

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

 

Discharge of greywater from kitchens and bathrooms into the drain channels. 

 
 

An approach to develop sanitation zones or clusters has been adopted in the CSP to analyse liquid 

waste managementspatially. Delineation of these clusters is attempted with reference to 
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topography, natural drainage pattern, homogeneity of urban development, roads and flow direction 

of the water, etc.Figure 17 shows the three clusters formed in Wai. Table 21 details the 

characteristics of each cluster in terms of population and quantum of wastewater generated. 

Figure 17: Sanitation clusters based on topography 

 

Table 21 : Cluster-wise generation of wastewater in Wai  

Cluster Prabhag Population 
Wastewater 

generated (MLD) 

Cluster 1 

1 6,607 0.71 

2 6,916 0.75 

3 7,805 0.84 

Total 21,328 2.30 

Cluster 2 
4 8,023 0.9 

Ward 17 of Prabhag 5 2,443 0.3 

Total 10,466 1.1 

Cluster 3 
Ward 18 of Prabhag 5 2,491 0.3 

Ward 5 of Prabhag 5 1,768 0.2 

Total 4,259 0.5 

. 

4.2  Existing Conveyance System 

The town lacks an underground sewerage system. Effluent from septic tanks/pits of all toilets is 

directly discharged into open or closed drains along the streets. Greywater from kitchen and other 
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wash areas is also directly discharged into the drains. Figure 18 shows the coverage of existing 

conveyance system in the town. The old town area in Prabhags 1, 2 and 3 has open drains along 

roadsides while newly developing areas on the southern side of the town lack any kind of network of 

conveyance system. Though drain channels are present in some newly developing colonies, they lack 

last mile connection leading to collection of wastewater at lowest points in the area. At the city 

level, only 35 per cent households are connected to covered drains. The central market and 

commercial area in old town also have access to covered drainage.  

Table 22 : Details of household drain connections  

No. of households 
Waste outlet connected 

to closed drains 
Waste outlet connected 

to open drains 
Waste outlet 

connected to no drains 

7,580 2,644 4,312 624 

Source: Census 2011. 

 
Figure 18: Coverage of conveyance system 
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Conveyance system in old area (Prabhags 1, 2 and 3). 

 

Cleaning and maintenance of the drain channels  

The municipality is responsible for periodical cleaning (nalla safai) and maintenance of open drains. 

Discussions with ULB officials revealed that the drains are cleaned every alternate days and the 

waste is carried to the existing dumping ground. However, field visits revealed otherwise: the drains 

are not cleaned; clogging of drains due to improper maintenance is commonly observed in the 

southern part of the town that is gently sloping.  

Open drains need to be periodically cleaned to remove any solid waste dumped in them. 

 
 

Treatment and disposal system  

Currently, there is no provision to treat domestic wastewater generated in the town. Septic tanks is 

the only means of primary treatment (that too, not in all the households).In many cases, blackwater 

is directly discharged into open drains and, from there, is subsequently discharged in to the river 

Krishna. 

To assess the characteristics and pollution level of the wastewater, samples were collected and 

tested in laboratory. The parameters studied were: BOD, COD, TSS and pH value. The samples were 

collected at various locations in the town and at various stages along the existing wastewater 

management system (for example, effluent of septic tank, blackwater in open drain along a road, 

natural open drain in which roadside drains carrying wastewater converge, and the sample in river 

Krishna where 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 the river. It was observed that the BOD content in the river was 

considerably low (9.3 mg/l for the sample in Krishna river near Ganpati Mandir and 4.2 mg/l near 

Vishwakosh Ghat) ς the main reason being dilution of the effluent after getting discharged into a 

large stream of river water which automatically reduces the concentration of the wastewater.  

Figure 19: Sampling locations for wastewater quality tests 

 

The following table presents presents results of laboratory tests. of wastewater sample  

Table 23: Analysis of sampling results  

Sample location BOD, mg/l COD, mg/l TSS, mg/l pH 

Desired standards 30 250 600 6.5-8.5 

Ganpat Aali, near Nagar 
parishad 

96 150 92 7.5 

Kalwaat Aali 147 230 119 7.6 

Old Bridge 201 380 332 6 

Siddhanthwadi 36 59 51.6 7.4 

River Krishna, Ganpati 
Mandir 

9.3 28 17.6 7.3 

Vishwakosh Ghat 4.2 13 7.8 7.5 

Madhali Aali 153 260 201 5.7 

 Samples beyond Central Pollution Control Board (CPCB) effluent standards 

Source: Reports on analysis of wastewater samples from Polytest Lab, Pune. 
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Ganpat Aali is marked by comparatively newly developed housing layouts (bungalows, individual and 

group housing schemes) and has properly constructed septic tanks. In spite of the septic tanks, the 

result of the wastewater sample taken in the open drain in Ganpat Aali is 96 mg/l beyond the 

effluent standards. A natural drain in Siddhanathwadi carries domestic wastewater in the area as 

well as stormwater coming from various tributaries from the hillock located in the south west area. 

The existing open drains carry the untreated greywater (from kitchens, bathrooms and other 

domestic usage) and blackwater from the septic tanks and pit latrines. In the absence of proper 

technical designs for septic tanks, there is a lack of on-site primary treatment of the effluent, 

resulting in high BOD values of the samples. (Samples taken in Kalwaat Aali, near Old Bridge and 

Madhaliaali show BOD values of 147, 201 and 153 mg/l, respectively.) 

Septage management  

Wai relies on on-site sanitation system along with a system of open/closed drains along the main 

roads. The effluent from septic tanks/pits of individual as well as community toilets is directly 

discharged into open or closed drains along the streets. Field surveys show that all existing individual 

and community toilets (largely pour flush latrines) are connected to septic tanks. However, there are 

two practical problems for their cleaning and emptying. First, in the old town area these tanks are 

sometimes constructed below the toilet superstructure; secondly, in most other cases, the top of 

septic tanks are 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 septic tank sizes for a 

bungalow and 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 points across the town also suggest low efficiency of 

primary treatment in septic tanks. Due to long cleaning cycles, septage solidifies in the tank and the 

treatment efficiency of septic tanks is reduced due to reduction in retention time of wastewater in 

the tanks. Due to this, wastewater from septic tanks enters drains without primary treatment. 

Personal interviews revealed that, in many cases, septic tanks were cleaned once in three to seven 

years; some, in fact, were never cleaned. 

The local authority owns one suction machine for cleaning of septic tanks at household level. The 

charge of cleaning of one septic tank is Rs 1,000 per trip .Approximately only 2 per cent of septic 

tanks are cleaned annually. However, septic tanks for community toilet blocks are emptied too 

frequently (once a week). Improper cleaning frequency impacts the functionality of septic tanks and 

results in inadequate primary treatment. It has been observed from surveys that the cleaning 

frequency for toilet septic tanks is also three to seven years. The faecal part remains in the pit or 

tank and is not cleaned for many years. The waste is disposed off in dumping grounds16about 3 km 

from the town. 

                                                           
16

This is the same dumping ground for solid waste disposal and the waste from cleaned septic tanks. 
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Key issues in wastewater management  

From field investigations, it is evident that wastewater is discharged into natural drains and river 

Krishna without 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 dumping of solid waste into open drains, especially in market areas, have 

affected the functionality of the drains and result in overflow of wastewater. The natural slope 

towards the river results in the open drains emptying wastewater in the river. 

Figure 20: Existing wastewater flow in Wai 

  

Check:  
1) Waste water = Wastewater 
2) Toilets = toilets 
3) Tank = tank 
4) Grey water = Greywater 
5) Black water = Blackwater 
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As illustrated in the wastewater flow diagram for Wai, a large part of greywater currently flows 

through drains and is discharged into land/water bodies without any treatment; 91 per cent of 

volume of greywater gets discharged without any treatment. The soak pit route is also not used for 

greywater discharge and it ends ups untreated. For the blackwater volumes, the septic tanks in case 

of household toilets are able to primarily treat 18 per cent of volume but this entire volume does not 

get safely emptied. Less than 7 per cent of blackwater volume is safely emptied, but even this does 

not go through the proper treatment procedures. Thus, a very negligible volume of blackwater gets 

partially handled across the service chain.  

Building bye-laws state that it is necessary to develop an on-site treatment facility of a septic tank 

followed by a soak pit. However, very few buildings (especially newly developing ones) follow the 

system. There is, thus, a lack in implementation and enforcement of bye-laws. Surprisingly, the 

newly developing areas lack in conveyance network. The town is favoured by natural topography 

and drainage pattern which can be considered for designing of any gravity-based conveyance and 

treatment facility. The northern and southern parts of the town have a slope towards the river 

Krishna which is a favourable condition for designing a conveyance system. 

Figure 21: Existing sanitation service chain 

User interface 
 

On-site collection 
and primary 
treatment 

 Conveyance system  Treatment/ disposal 

Pour flush toilets  
 

Pit system Open and closed drains 
along roads connected 

to natural drains 

Into Krishna river 
without treatment septic tank 

 

In the improved scenarios, it is assumed that both blackwater and greywater will be appropriately 

treated and then disposed off or reused for other purposes. As Figure 21 shows, a sustainable 

wastewater management plan for Wai will essentially involve handling of the entire wastewater 

volumes and their proper treatment across the service chain; none of the volumes will be 

highlighted through red or yellow traffic lights. Green lights illustrate that the entire wastewater 

volumes are treated through septic tanks, STPs or appropriately reused in the service chain. The 

respective volumes for effluent and blackwater and methods for treatment are also shown in Figure 

22. 
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Figure 22: Targetted wastewater flow after CSP interventions 

 

4.3  Existing Stormwater  Management  

 Topographically, Wai slopes towards the river. The town has a hillock on the southwest side, which 

adds to considerable amount of rainwater discharge. The river divides the town area in two 

catchment zones and natural drains form a system which carries stormwater into the river. 

Check:  
1) Waste water = Wastewater 
2) Toilets = toilets 
3) Tank = tank 
4) Grey water = Greywater 
5) Black water = Blackwater 
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Figure 23: Location of stormwater converging points 

 

Figure 24: Satellite image and section through the city 
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The following table shows the estimated quantity of surface water run-off and domestic wastewater 

in the town which is also discharged in the river through these natural drains.  

Table 24: Details of wastewater zones in Wai 

Parameters  Zone 1  Zone 2  

Population  28,795 (Prabhags 4 and 5) 7,655 (Prabhags 1, 2 and 3) 

Area  688 Ha  750 Ha  

Length of nalla 2,5603 m  6,700 m  

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

Run-off  87,140 lps 95,000 lps 

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

Some natural drains in Wai. 

 

 
Natural drains within the city.  

 

There is no dedicated stormwater management system designed for the town to carry and dispose 

off surface rainwater. Largely the open and closed drains along the roads are used for carrying both 

kinds of water in the town. In Prabhags 4 and 5, there are slum areas located on the banks of natural 

drains. In some cases, there are slum encroachments on existing natural drains. Also, commonly 

observed practices of dumping garbage and solid waste in these drains creates problems during the 
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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 gravity is favourable for conveying and discharging stormwater into the 

river, due to which the city is able to discharge wastewater through natural streams. However, 

mismanagement of garbage affects efficiency of natural drains. The southern side of the town is 

developing along the drains which need to be prioritised with some immediate interventions. 

4.4  Proposed Action Plan for Wastewater  Management  under NRAP 

The MJP has proposed a scheme for wastewater treatment and disposal under National River Action 

Plan Programme (NRAP) for Wai. The scheme focuses on pollution abatement of Krishna river by 

tackling domestic wastewater (including grey and black) and preventing it from mixing directly into 

the river. It proposes interceptor sewers to be constructed on both the banks of river to collect the 

discharges of wastewater from open drains along streets. About 19 points have been identified 

where wastewater drains directly converge into the river. The wastewater so collected will be 

pumped to a proposed STP of 5.00 MLD capacity through Rising Main of 500 mtr. Sludge from septic 

tanks collected by the ULB is will be also treated in the proposed STP ς which consists of a pre-

treatment unit followed by Moving Media Bio Reactor (MMBR) Technology. The treated sewage is 

proposed to be disposed off for irrigation purposes. The estimated cost for intercepting sewer is 

around Rs 400 lakh and the total cost of the NRAP project ς that is, initiating intercepting sewers 

along the banks of river Krishna and treatment plant located in south-western Wai ς is about Rs 

1,600 lakh. 

 
Figure 25: Schematic sketch of the proposed NRAP scheme 

 
 

The scheme intercepts the existing open drain points that converge into river. It does not ensure or 

consider collection and conveyance of wastewater generated at household level. In 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 consider stormwater 

loads, which are considerable in case of Wai due to prevailing topography. While the technical 
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approval for this project was given a few years ago, the 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 

domestic wastewater are ŀǎǎŜǎǎŜŘ ƛƴ ǘƘŜ ŎƛǘȅΩǎ ŎƻƴǘŜȄǘΦ To arrive at suitable options for collection 

and conveyance systems, the following parameters and technologies have been considered. 

Table 25: Wastewater conveyance technologies for Wai  

No. 
Conveyance 
systems 

Capital 
cost 

O&M cost Efficiency City context Remark 

1 
Rehabilitation 

of drains 
Low High 

Not 
recommend
able in long 

run 

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

Suggested in old 
town area as 
immediate 
intervention 
 
 

2 
Small bore 

Settled sewer 
Low Moderate 

Efficient 
when 

topography 
favourable 

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

Suggested as a 
city-wide 
solution in 
phases 
 
Preferable to 
initiate from the 
new areas 
without network  

3 
Simplified 

sewer 
High High High 

Not feasible in old 
congested areas  

-- 

4 

Septic tank 
emptier to 

convey faecal 
sludge from 
septic tanks 

Low Low High 

Can be done for the 
entire city as all HHs 
have their toilets 
connected to septic 
tanks 

City-wide 
intervention 

5 
Conventional 

sewer 
High High High 

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

- 

 

 A review of possible service chain improvements has been considered for various options for 

collection, conveyance and treatment functions. Appendixes 4 and 5 have possible options. 

Appendix 4 has details of alternatives of wastewater treatment. Having reviewed various possibilities 

of improvements in wastewater management with reference to the sanitation service chain, the 

following approach was adapted to formulate area specific strategies. 
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Figure 26: Selection of appropriate improvements in sanitation service chain 

 
 

There are various combinations of 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 system. For comparative analysis, specific strategies and 

proposals have been proposed for three distinct areas of city including: 

Old town area, characterised by densely developed residential area with narrow streets. It 

comprises open and closed drains along the roads and natural drains which carry domestic 

wastewater from individual houses and to river Krishna. 

Newly developing area, marked by newly developing colonies and group housing schemes which 

have septic tanks as primary treatment facilities. The areas, however, lack in conveyance network as 

well as treatment. At some places, wastewater is carried through kutchha nallas.  

Future development areas, which in reference to the development plan, are designated and 

earmarked for future development. They are currently lying vacant. Considering future growth 

trends, the wastewater conveyance and treatment alternatives for these areas are compared.  

Improvements in 
sanitation service 

chain 

Topography 

On-site waste 
management 

Off-site waste 
management 

Capital cost 

Operational 
cost 

Implementati
on period 

Land 
requirement 

and availability 

Urban sprawl 
and heritage 

context 
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Table 26: Comparative analysis of wastewater conveyance and treatment alternatives 
L

o
c
a

ti
o

n Existing Proposed 
Cost  

(Rs in cr)
17

 

Remarks 

Conveyance Treatment Conveyance Treatment 
Area required for 

conveyance 
Cost effectiveness 

Ease of 
implementation 

O
ld

 t
o

w
n 

Open/closed 
drains  

-  

Rehabilitation 
of drains 
(closing of 
drains with 
PCC lining)  
(Rs 1.65 cr)

18
 

NRAP
19

 
(Rs 16 cr) 

18.47 
Lesser area required for 
treatment 

Cost effective 
alternative 

Easily implemented 
as immediate 
intervention 

DEWATS  
(Rs 10.35 cr) 

12.82 
Due to heritage 
precinct, difficulty in 
acquiring land

20
 

Cost effective 
alternative 

Easy 
implementation 

Initiate settled 
sewer  
(Rs 2.80 cr) 

NRAP  
(Rs 16 cr) 

18.80 

Area requirement 
lesser than DEWATs 
and can be located 
outside town 

Cost effective 
provided primary 
treatment is put in 
place; 
High operational cost 

Lesser time required 
than conventional 
UGD 

DEWATS  
(Rs 10.35 cr) 

13.15 
Difficulty in land 
acquisition 

Cost effective 
alternative for 
conveyance system 

May be time-
consuming due to 
issues in land 
acquisition 

Simplified 
sewer  
(Rs 3.73 cr) 

NRAP 
(Rs 16 cr) 

 
19.73 

Area requirement 
lesser than DEWATs 
and can be located 
outside town 

Lesser cost than 
conventional sewer 

Easy 
implementation at 
short-term level 

DEWATs  
(Rs 10.35 cr) 

 
14.08 

Due to heritage 
precinct, difficulty in 
acquiring land 

Lesser cost than 
convention sewer; 
Lesser cost than 
conventional 

Easy 
implementation 

                                                           
17

Detail calculations of block costs are given in Appendix 7. 
18

The rates assumed are based on prevailing rates of items as suggested by officials, Wai Nagar Parishad. 
19

Estimated cost for treatment plant proposed under NRAP is Rs. 16 cr considering future growth. It includes intercepting sewers along both banks of the river and treatment plant. 
20

The slope of the whole town is towards river Krishna. Heritage precincts and monuments are located along banks of the river. Hence, DEWATs near banks of river require permissions from 
higher authorities at state and national level. Dense settlement pockets along banks of the river also restrict treatment through DEWATs technology. 
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L
o

c
a

ti
o n
 

Existing Proposed 
Cost  

(Rs in cr)
17

 
Remarks 

treatment  

N
e

w
 d

e
ve

lo
p

m
e

n
t2

1  

-  -  

Initiate settled 
sewer  
(Rs 1.81 cr) 

NRAP  
(Rs 16 cr) 

 
17.81 

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

Cost effective 
provided primary 
treatment is put in 
place; 
High operational cost 

Lesser time needed 

DEWATS  
(Rs 7.14 cr) 

 
 8.95 

Difficulty in land 
acquisition along banks 
of river Krishna 

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

Time effective than 
UGD network 

Simplified 
sewer  
(Rs 2.39 cr) 

NRAP  
(Rs 16 cr) 

 
18.39 

Considerably lesser 
area than DEWATs 

Cost effective than 
conventional system 

Time effective than 
UGD network 

DEWATs  
(Rs 7.14 cr) 

 
9.53 

Difficult to acquire land 
near heritage precincts  

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

Time effective than 
UGD 

Conventional 
sewer  
(Rs 6.87 cr) 

NRAP  
(Rs 16 cr) 

 
22.87 

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

High cost for 
conveyance system 

Time consuming 
process for laying 
sewer lines 

DEWATs  
(Rs 7.14 cr) 

 
14.01 

Difficulty in acquisition 
of land in pockets  

High cost alternative 
Laying of sewer 
lines requires a span 
of few years 

 

For future growth (at present, vacant area), the alternatives similar to new developments are suggested. Since this area is located near new developments, it is advisable to 
implement conveyance network and treatment similar to newly developed areas.   

 

 

                                                           
21Having 30 per cent increase 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 conveyance and treatment were 

considered but, based 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 greywater is conveyed through these drains. However, in 

some areas this needs to be rehabilitated and covered. The capital and operating costs for these 

solutions are not high as compared to the conventional and non-conventional sewer systems, but as 

per CPHEEO 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 city, 86 per cent household 

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 infrastructure, settled 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 facility. The city also has 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 RCC, UPVC or any other material; 

the pipe diameters can be less as this has to convey only the liquid portion. The capital and 

operating costs of this system are less as compared with other sewer systems like simplified and 

conventional sewer systems. For the successful implementation of this system, however, septic 

tanks need to be emptied at regular intervals of two to three years as suggested by CPHEEO manual 

and IS codes ς so that solids do not enter the network system choke the settled sewer system. 

Simplified sewer: This is an off-site sanitation system. In this solids are also conveyed with the liquid 

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 system are laid is less as compared with conventional sewer systems. The capital and 

operating costs are also less as compared with conventional systems. In a city context, this system is 

difficult to be laid as the city is very dense and this system would make the existing functioning on-

site system redundant. Also, the concept of simplified sewer is still very new in the Indian context, 

and not many cases studies are available. 

Conventional sewer: This is also an off-site sanitation system which conveys the solid as well as 

liquid portion to the treatment facility. The capital and operating costs of this system are very high 

as compared with 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 pipes are laid 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 difficult to be laid as the city is very dense, road width is less and this 

system would make the existing functioning on-site system redundant. 

For treatment, decentralised facilities along the river were considered. However, the lack of land 

availability at appropriate locations makes it difficult to consider this option. Thus, it is suggested 

that the treatment facility would need to be located downstream of the river at the eastern end of 

the city. 

Strategies for improving wastewater and faecal sludge management  

At present, the only plan envisaged by the WMC is for cleanup of river Krishna. For this, a project has 

been submitted for funding to the NRAP (GoI). The NRAP envisages two interceptor sewers along 

both banks of the Krishna where the wastewater flows through existing drains in the city. The 

wastewater will be taken to, and treated at, 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 clean and sanitise the city. Second, since most of the wastewater comprises greywater 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 systems, the WMC can aim for city-wide faecal sludge management through the use of 

septic tanks for collection and treatment of blackwater at household or community levels. In this 

option, the septage from septic tanks will be collected regularly through emptier trucks to ensure at 

least a three-year cleaning cycle. The collected septage is carried to septage treatment plants for 

final treatment. The treated septage will be converted into compost and can be sold for agricultural 

use. This option allows disposal of greywater, and septic tank effluent through existing open drains 

system will be upgraded to a network system which will connect to the treatment plant. 

This solution is flexible and builds on existing systems without differentiating for new developments 

and old city area. The faecal sludge management plan for Wai will include activities related to asset 

creation in terms of building/ retrofitting septic tanks, creating septage treatment facilities and 

procurement of vehicles to ensure regular cleaning. Additionally, it will also plan for soft support 

items like formulating regulations for on-site sanitation, creating databases on on-site sanitation 

arrangements in the city through surveys, and exploring possibilities for private sector involvement 

in septage management. Figure 27 provides possible phasing of desludging services in Wai based on 

a three-year cleaning cycle. To maintain a cycle of three years, the city officials need to ensure that 

1,760 septic tanks are emptied every year and the sludge is subjected to proper treatment. 
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Figure 27: Phasing of desluding service 

 

Currently the city authorities in Wai clean only about 2 per cent septic tanks on an annual basis. This 

varies depending upon the demand generated by the local people. It has been observed from 

surveys that cleaning of frequency for toilet septic tanks is also five to seven years. In many cases, 

the faecal part 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) about 3 km from the town. To 

ensure the discipline of regular desludging of septic tanks, awareness programmes 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 private service providers on the basis of a 

management fee and levying appropriate taxes for sustaining these services. The 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 the old 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 fee. The WMC currently charges Rs 1,000 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 publicςprivate partnership (PPP) basis. There is also a 

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 comprehensive on-site sanitation and faecal sludge management programme will facilitate a 

fully sanitised 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 

comprehensive training programmes for WMC staff and sanitary inspectors, as well as social 

marketing efforts to sell the concept of septage management to the people. Some of these activities 

can be outsourced to local academic institutions and NGOs. To implement the 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 contractors to design and build the 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 phasing, the 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 the CEPT University 

and AIILSG under the PAS Project.  

Conveyance system for 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 only means of conveyance; almost 

57 per cent of the municipal area is catered by open drain channels. However, these drains are not 

as per technical design considerations. Mixing of solid waste is also a commonly observed problem 

which affects the efficiency of the 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 drains to tackle: 

¶ Redesigning the drain sections to cater for wastewater and additional surface stormwater 

loads.  

¶ 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 of liquid waste management. These closed drains (which 

later will be replaced by a suitable sewer network) will be connected to the river.  
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Table 27: Suggested strategies for wastewater management 

Component Intervention Achievement 

Integrated 
faecal sludge 
management 
service 

Upgrade and refurbish non-functional septic tanks  To develop an effective service for a 
regular septage management service 
and avoid pollution at 
household/property, neighbourhood 
and city levels 

Develop a regulated septic tank desludging and 
emptying service for 3-year cleaning cycle  

Develop treatment facility for faecal sludge 

Conveyance 
of 
wastewater 

Rehabilitate and cover the existing open drains 
Ensure interim collection and safe 
conveyance of wastewater  

A city-wide settled sewer system 
Achieve safe conveyance of black- and 
greywater to the treatment unit 

Treatment of 
wastewater 

A low cost wastewater treatment facility  
Treatment and possibility of reuse of the 
wastewater 

Support 
policy 
actions 

Empanel service providers and regulate tariffs for 
desludging/cleaning Ensure successful implementation of 

Integrated Faecal Sludge Management 
plan 

Implement user charges for wastewater services 

Formulate bye-laws/guidelines for on-site 
sanitation 

 

Table 28: Indicative costs for wastewater management  

Component Intervention Capital cost (Rs cr) 

Integrated faecal 
sludge management 
service 

Upgrade and refurbish non-functional septic tanks  1.67 

Develop a regulated septic tank desludging and emptying 
service for 3-year cleaning cycle  

0.10 

Develop treatment facility for faecal sludge 0.28 

Conveyance of 
wastewater 

Rehabilitate and cover the existing open drains 1.65 

A city-wide settled sewer system 4.64 

Treatment of 
wastewater 

A low cost wastewater treatment facility  1.05 

 

Conveyance system: In the long run, it is proposed to develop a town-wide settled network in a 

phased manner, where all the septic tanks will be connected to the shallow or small bore, thus 

ensuring maximum collection and conveyance of blackwater. In that case the existing closed drains 

will cater for conveying stormwater.   

Treatment system: It is proposed that as the appropriate treatment system for treating only the 

effluent from septic tanks and greywater would be a low cost waste stabilisation pond. This 

treatment facility would be connected by the city-wide settled sewer system. The treated 

wastewater will then be used in agricultural purposes. It is suggested that the treatment facility 

would need to be located downstream of the river at the eastern end of the city. 

 

Wastewater 
treatment 

facility 
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4.6  Action Plan for Stormwater  Management  

Strategies for stormwater  management  

There are about seven to eight natural drains on the southern side which converge in river Krishna at 

various points. These drains carry rainwater discharged from the hillock (located on the south-west 

part of the town) and domestic wastewater generated from the urban development areas south of 

river Krishna. These drains are seeing a lot of construction activities in the vicinity. In addition, 

siltation over time and dumping of solid waste/garbage has affected the functioning of the drains to 

some extent. The natural drains passing through the slum area of Kashikapadi are being encroached 

upon by construction of dwelling units, which pose serious risks during rainy seasons when huge 

amount of stormwater is discharged.  

 

 
 

In the rainy season, most 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 side. With favourable 

topography and gravity, this will carry and convey the stormwater loads in the southern area. It is 

proposed that: 

¶ Natural drains in the municipal limits and in urban areas to be desilted, dredged/excavated 

and rehabilitated to achieve the desired cross section. 

¶ 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 south-west 

side. 

¶ For the drainage system in the northern side (in Prabhags 1, 2 and 3) it is proposed to 

rehabilitate the existing drains along the road as per desired section to carry both 

stormwater and wastewater and cover them in a phased manner.  

Table 29: Stormwater management: Phasing of interventions  

 

Pilot Short term Mid term 

Base year 0-3 years 3-5 Years 

Desilting of the drains up to 0.6 m    

Rehabilitation of the drains with RCC    
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Figure 28: Existing natural drains and their flow 

 
 

Indicative cost estimates for stormwater management  

Table 30: Cost estimates for stormwater management  

Item 
Length of drains 

(south side) 
Length of drains 

(north side) 
Unit cost  

Total cost  
(INR) 

Desilting of the drains 
up to 0.75 m 

4,000 m within 
urbanised area 
 
22,857 m outside 
urbanised area 

4,200 m within 
urbanised area 
 
300 m outside 
urbanised area 

Rs 80 per Brass 
(2.83 cu m) 

79.47 lakh 

Rehabilitation of the 
drains with RCC 

4,000 m within 
urbanised area

22
 

4,200 m within 
urbanised area 

Rs 2,000 per cu 
m 

58.80 lakh 

 

Summary of strategies 

Thus, two main proposals are suggested for wastewater management. The first is to introduce an 
IFSM service to improve performance of on-site sanitation systems. The second is for conveyance 
and treatment of wastewater. 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 appropriate wastewater 
treatment can be taken up.  

                                                           
22With 1.2 km length of nalla flowing through Gure Bazaar slum on the southern side, lined in stone masonry. Remaining 
natural drains are considered for rehabilitation with RCC walls. 
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Table 31: Summary of strategies and estimated costing for wastewater and stormwater management  

Goal Current status Suggested intervention Cost (Rs cr) Timeframe 

Achieve 100% 
collection and 
treatment of 
blackwater and 
greywater as well as 
septage 

¶ A network of open and closed drains 
conveys all the wastewater to the 
river;  

¶ Dumping of solid waste in open drains 
clogs them. 

¶ Newly developed areas have an 
intermittent network of open and 
closed drains. 

¶ Primary treatment of blackwater in 
septic tanks is hampered as they are 
cleaned only when they are full, 
instead of following a regular cleaning 
cycle 

a) Integrated faecal sludge management service 
b) Rehabilitate non-functioning ones and ensure easy access through 

provision of access covers 
1.67 2015ς17 

c) Procure additional suction emptier trucks to ensure a three-year 
cleaning cycle 

0.10 2015ς17 

d) Develop a treatment facility for septage treatment 0.28 2015ς17 

e) Rehabilitation of drains  
Cover the open portion and rehabilitate where required to ensure 
smooth flow of wastewater 

 

1.65 

 

2015ς17 

f) Lay a city-wide settled sewer system 
g) Segregate collection of stormwater and wastewater 

4.34 2019ς22 

h) WW treatment plant 
i) Construction of a wastewater treatment facility 

1.05 2021ς22 

j) Ensure free flow of stormwater through natural drains 
k) Natural drains in the municipal limits to be desilted, 

dredged/excavated and rehabilitated while those outside the 
municipal limits only need to be cleaned/desilted to ensure smooth 
flow 

 

2016ς18 

Maintain the flow and 
avoid mixing of solid 
waste 

Clogging of drains due to silting as well 
as common practice of dumping solid 
waste into the drains 

l) Desilting of natural drains 0.79 

Rehabilitation of drains with 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 chain for solid waste includes generation of solid waste, which is collected and is 

transported to dumping ground. The treatment plan in Wai was not functional due to contractual 

disputes but has now resumed operations after the disputes were resolved. There is no scientific 

method adopted for disposal of refuse from the vermi-composting plant and non-organic waste 

which is openly dumped. On the basis of this service chain, the following section discusses each 

phase/sector of solid waste management in detail.  

Service chain for solid waste management. 

 
 

 
 

The segregation of solid waste in Wai is carried out only by informal groups. The details of collection 

of waste are discussed in successive sections. There is no segregation performed at source or 

involvement of different stakeholders. 

5.1  Generation of Solid waste  

In Wai, solid waste is mainly generated from residential areas, commercial areas including vegetable 

markets (mandi), institutional campuses and temple precincts that are main focus of attraction for 

the tourists. The waste generated by variousactivities is as given in Table 32. 

Table 32: Quantity of solid waste generated  

Source Quantity 

Households 4.5 MT/day 

Street sweeping 1.5 MT/day 

Collection  Transportation  Segregation  
Treatment/ 

Disposal  
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Source Quantity 

Hotels and restaurants 2 MT/day 

Markets (vegetable markets, mandis, etc) 1 MT/day 

Commercial establishments (for example, institutions, etc) 2 MT/day 

Other sources (for example, debris, horticultural waste, etc) 1 MT/day 

Total  12 MT/day 

Source: Wai Municipality. 

On the route to Panchgani and Mahabaleshwar and known for its temple precincts and ghats, Wai 

attracts many tourists. In addition, it is a Taluka headquarters and regional market place. It therefore 

experiences a high influx of floating population for commerce and trade which adds to the 

generation of solid waste. 

5.2  Existing Infrastructure for Collection and Transportation of 

Waste 

Door-to -door collection by ghantagadis  

Domestic waste from residential areas is collected by door-to-door collection facility managed by 

private operators, which covers more than 80 per cent households. These ghantagadis are owned by 

the ULB and operated by private operator. Contract staff is hired for this household waste collection. 

Out of the six vehicles available, three ghantagadis cover the Ravivar Peth area and the other three 

cover the rest of the town. The contract, in operation since year 2008, has been renewed each year. 

The ULB provides the necessary equipment and the contractor engages the labour required. For year 

2012ς13, the contract has been assigned to a new contractor at the rate of Rs 62,000 per month. 

In Wai, about 20 per cent households in slums and newly developed residential areas and a few 

commercial areas are not covered by the collection service provided by the private operator. Non-

residential areas like vegetable market (mandi), government institutional campuses, existing slums 

(namely Kashikapdi and Gure Bazaar) and the temple precincts are not covered by ghantagadis. The 

ghantagadi does not provide service beyond municipal limits and in slums which rely on community 

waste bins. Each vehicle makes two or three trips a day depending upon the capacity and the solid 

waste generated.  

There is no segregation of waste ŘƻƴŜ ŀǘ ǘƘŜ ǳǎŜǊΩǎ ŜƴŘ ƻǊ before disposal by the ULB. Ghantagadis 

are emptied at the existing treatment facility 3 km north of the town. There is no scientific method 

adopted for disposal and the waste is just dumped in the open ground. Figure 29 shows the routes 

of ghantagadis followed daily for door-to-door collection. The six collection vehicles cover all the 

Prabhags but the new developments in Prabhags 2, 4 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 are also observed.  



City Sanitation Plan ς Wai Municipal Council 

60 
 

Figure 29: Routes of solid waste collection vehicles 

 

Source: Wai Municipality. 

Figure 30: Process of solid waste management 

 
 

Table 33: Details of solid waste collection vehicles for Wai municipality 

Sr. 
no. 

Vehicle type  No. Capacity  Trips/day  Waste collected  

1   Dumper placer  1  1.5 MT  1 1. 5 

2  Tractor trailer  1 2 MT  1 2.0 

3  3-wheeler auto tipper  6 0.5 MT  2 6.0 

 
Total  9.5 MT/ Day  

Source: Wai Municipality. 

Check:  
1) Dust bins = Dustbins 
2) regularity = Regularity 












































































































