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Key Terms 
Terms used in a specific way in the CWIS SAP tool are presented below.  

TERM DEFINITION 

Sanitation Chain 
The set of services and technologies used to contain, empty, convey, treat 
and reuse/dispose of faecal waste. 

Sanitation System 
A combination of hardware that makes up the sanitation chain. In the tool, 
a sanitation system comprises a superstructure, containment, emptying, 
transport, and treatment and/or reuse. 

Sanitation 
Category 

The tool groups sanitation systems into four broad categories based on 
the type of hardware used for containment to allow for easier 
comparisons between broad types of interventions. The categories are 
conventional sewer, non-conventional sewer, safe onsite containment, and 
unsafe onsite containment. 

Conventional 
Sewer 

A category made up of all systems including conventional sewers. 
Conventional sewers comprise networks of pipes that transport waste to a 
treatment facility. 

Non-conventional 
Sewer 

A category made up of all systems including either condominial sewers or 
simplified sewers. Non-conventional sewers are similar to conventional 
sewers, but typically use smaller pipes, are laid at a shallower depth, and 
may include a tank/traps to collect solids before wastewater is pumped to 
the conventional sewer system. 

Safe Onsite 
Containment 

A category that is made up of all systems that include lined pits or septic 
tanks as the containment hardware. 

Unsafe Onsite 
Containment 

A category that is made up of all systems that include unlined pits as the 
containment hardware. 

Baseline Year 
Baseline year is the starting year of the 10-year period of projections 
calculated by the tool. This is also the year for which data needs to be 
provided for the baseline scenario. 

Target Year 
Target year is the year by which the tool considers all the planned 
interventions to have come into effect. The coverage planned for each 
scenario is assumed to be achieved in the target year. 

End Year 
End year is the final year of the 10-year period for which the tool makes 
projections 
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Service Provider 
The party or the authority that serves the Households at any part of the 
Sanitation System 

Regulated 
Services 

The tool treats services as 'regulated' if a government entity or parastatal 
delivers the services directly or imposes regulations, such as price 
controls, service standards, service area demarcation, and/or 
environmental standards, on the service providers. 

Unregulated 
Services 

The tool treats services as 'unregulated' if none of the above types of 
regulation are in place. 

Income Group 
Low-income households or non-low-income households. The precise 
definition of each group is set by the user according to local standards. 

Sub-business 
Units 

Services with distinct costs and revenues that are associated with their 
provision. In accounting terms, these are distinct profit or cost centers. The 
sub-business units considered in the tool are conventional sewer, 
condominial sewer, simplified sewer, onsite sanitation, FSTP and reuse. 

Current Cost The current costs are the recurring and capital costs at the baseline year. 

Optimal Cost 

The optimal costs are the recurring costs that the user expects a service 
provider will pay in a given scenario, starting in a year entered by the user. 
Optimal costs may be different from current costs because of factors such 
as improved maintenance or increased capacity utilization. 
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1. Introduction and Overview  

The Citywide Inclusive Sanitation Services Assessment and Planning (CWIS SAP) tool is a Web Based  
tool that helps decision makers compare the outcomes of different sanitation interventions or 
investments. The tool analyses and illustrates how each proposed intervention is likely to affect the 
equity, financial sustainability, and safety of sanitation services in a given urban area.  

To deliver safe and equitable sanitation services using limited resources, cities need information 
about interventions that will have the highest impact with the lowest investment. But they must also 
ensure that low-income areas are not excluded from these interventions. Well-planned interventions 
should also avoid negatively impacting service providers’ financial viability and increase the amount 
of waste that is disposed of safely.  

Achieving the desired outcomes often requires a mixture of sewer and non-sewer hardware, service 
delivery models, and pricing models. The CWIS SAP tool was designed in collaboration with 
regulators and service providers to assist decision makers and professionals in evaluating sanitation 
options and their cost effectiveness.  

The CWIS SAP tool requires users to enter data on coverage, capital and operational expenditures, 
revenues, and service use for the city’s existing sanitation services. The tool then allows the user to 
model different scenarios that consider changes to hardware, alternative revenue sources, new 
service delivery models, or any mix of interventions. The user can then compare how these will 
affect key city-level outcomes.  

Crucially, the CWIS SAP tool not only incorporates investments in physical hardware, such as 
constructing a sewer network or building new latrines, but also institutional or regulatory changes: 
who delivers different services along the sanitation chain, how services are delivered, the way that 
prices are assessed, and how much households will pay. The tool also considers the outcomes from 
different stakeholders’ perspectives, such as the sanitation authority, other providers in the system, 
and households. Exploring the full range of intervention options and examining how these affect 
different actors within the system gives decision makers a holistic view of the ways in which a 
proposed intervention will change sanitation services across the dimensions of equity, safety and 
sustainability. 

This tool aims to assist decision makers such as sanitation authorities, regulators, and financing 
institutions to 

- Prioritize interventions based on both public needs and financial sustainability 
- Assess business plans and tariff proposals to ensure that planned resource allocation is in 

line with policy objectives  
- Mobilize resources in support of inclusive sanitation interventions 

Ideally, the CWIS SAP tool will be complemented by robust information systems and standard best 
practices in data collection and archival. In some cases, certain data points may not be available, 
depending on the city’s systems and data collection practices. However, where data availability is 
limited, the tool can support sanitation authorities, regulators, and others to move toward more 
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data-driven decision making. It provides a framework for identifying data points necessary to 
understand city-level costs, coverage, and affordability for both sewer and non-sewer services. 

This document explains the data inputs and outcome indicators used in the tool and provides 
specific details of the modelling used to produce results. The upcoming sections of the manual 
provide details on the following: 

Input 

Hardware Choices 

Coverage 

Revenue model 

Service Delivery Model 

CAPEX and OPEX data 

Safety Dimension 

Financial Model Profit and loss (P&L) for sub-business units 

Aggregation 
 

Public Expenditure 

Price paid overtime to regulated and unregulated services 

Financial Sustainability 

Water Requirement 

Operational Support 

One-time Household Expenditure and Direct Subsidy 

Percentage Safely Managed Faecal Waste 

 

1.1. Understanding Interventions and Outcomes 
Sanitation interventions—combinations of hardware investments, changes to service delivery 
models, and changes to revenue models—are the building blocks of the CWIS SAP tool. The 
interventions that the user selects to model determine the data the tool requires. Once the user has 
entered the data needed to model the interventions planned for each scenario, the tool runs a series 
of calculations to model how sanitation outcomes change, allowing users to compare the scenarios. 

A sanitation intervention in the CWIS SAP tool is characterized by the following: 

a. Sanitation system and its coverage: A sanitation system refers to the set of hardware 
comprising the sanitation service delivery chain. This includes the hardware used for 
superstructures, containment, emptying, transportation, and treatment. For example, a 
sanitation system could comprise of a slab (as superstructure), a lined individual pit latrine (as 
containment), a vacuum truck (as both emptying and transportation) and a faecal sludge 
treatment plant (FSTP, as treatment).  
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Coverage is defined as the proportion of Low-Income Households (LIH) and Non-Low-Income 
Households (NLIH) that have access to a given system. The exact definition of which 
households are considered LIH or NLIH is left to the discretion of the utility and regulator. It is 
typical to consider all households in designated low-income areas as LIH and the rest as NLIH. 
 

b. Service delivery model: What authority has the legal mandate for ensuring urban sanitation 
services are delivered? Are they executing that mandate, either directly, by regulating or 
contracting private providers, or through a combination of models? Or are they not executing 
their mandate and instead allowing private sector operators to deliver services on a demand-
driven basis without oversight? 

Urban sanitation services can be regulated or unregulated. Regulated services can be delivered 
by a utility or private operator, and the regulation can be in any form: price, service 
benchmark, service area demarcation, environmental or any other form of oversight. Thus, the 
definition of “regulated” may differ on city-by-city basis. Unregulated services entail allowing 
private operators to cater to demand without oversight. The service delivery model is 
described as “coexisting” in the tool if there are both regulated and unregulated service 
providers.  
 

c. Revenue model: Each type of service can generate revenue for the service provider in a 
different way. For sewers, the three possible revenue models included in this tool are 
volumetric tariff, percentage of water bill, or flat sanitation fees. In each case, the household 
pays a monthly amount, and the amount is determined by the model selected when designing 
the scenarios.  
 
Selection of the revenue model is not required for other types of services; their revenue 
models are built into the tool. For non-conventional sewers, households pay a monthly 
subscription. For emptying and transport services, households are assumed to pay a fixed 
amount when they use the service.  The amount is based on the volume of sludge removed 
(for manual emptying) or the number of trips (for vacuum trucks). Finally, treatment services 
generate revenue through tipping fees.   

Once the users identify the interventions that they are interested in comparing, the tool computes 
and presents results on three dimensions:  

a. Financial sustainability: The financial outcomes of the sanitation intervention for the public 
utility and the private sector actors. The exact metrics used are net income before taxes and 
cost coverage ratio. The cost coverage ratio is arrived at by dividing revenue earned by cost 
to serve. The financial sustainability is looked from the aspects of (i) coverage of Utility’s 
revenues and its cost (ii) coverage of the revenues with respect to the Governments/ Public 
expenditure  

b. Equity: The impact that the sanitation intervention has on coverage and affordability for LIH 
compared to NLIH. In theory, there could be interventions that substantially increase the 
coverage of LIH, but the price charged to households might be so high that they may not be 
able to afford the cost without subsidies. The equity indicators therefore capture both 
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coverage and affordability. The tool also compares the amount of public investment directed 
to each income group. 

c. Safety: The proportion of sludge that is safely handled and treated across the sanitation 
delivery chain. Through this, decision makers can assess where performance weaknesses are 
in the system. This indicator adopts a Shit Flow Diagram (SFD) based approach. The safety 
output is displayed as the expected range of safely disposed faecal waste at each stage of 
the sanitation chain as a result of the intervention.  

1.2. Tool Logic Flow 
The CWIS SAP tool operates in four stages. These stages bring together data about sanitation 
systems, safety, service delivery models, revenue model and cost considerations into one platform. 
An overview of the four-stage process can be found in Figure 1. 

Figure 1: Illustration of the overall workflow of the tool, from the input phase to the results 

 

Stage 1: The tool starts by asking for inputs on the hardware, service delivery models, and revenue 
models that currently exist in the city. This is referred to as the baseline. The user also creates up 
multiple number of scenarios with different combinations of interventions and inputs the planned 
coverage levels for each sanitation system they seek to compare. The user then inputs the demand 
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for sanitation services, capital expenditures (CAPEX), operating expenditures (OPEX), prices for the 
various services, and the financial aspects of the sanitation business (including but not limited to 
credit sources, grant sources and current depreciation and liabilities).  

Stage 2: These inputs then feed into the financial model. Based on the costs and revenues entered 
in Stage 1, the tool calculates a profit and loss statement for each sub-business unit. Sub-business 
units are defined as services with distinct costs and revenues that are associated with their provision 
(in accounting terms, they are distinct profit or cost centers). The sub-business units used in the tool 
are   sewer, non-conventional sewer, onsite, reuse, and FSTP. For each of these, the profit and loss 
statement shows the net income for the service provider (the public utility or private sector).  

Stage 3: The results of the financial model are then recast as revenues (recurring prices paid by a 
household) and cost to serve for various sanitation systems. The results are aggregated along four 
broad hardware types (sewer, nonconventional sewer, safe onsite containment, and unsafe onsite 
containment) and two household types (LIH and NLIH). Further details about the aggregation 
process are described in later sections of the manual.  

Stage 4: The results from the aggregation are presented in four different forms:  

a. System View: A holistic view of all the key indicators for sustainability, equity, and safety of the 
four broad hardware types (sewer, nonconventional, safe onsite containment, and unsafe) 
and two household types (LIH and NLIH).  

b. Investments View: Provides the net income and investment requirements for a public utility 
and/or private sector actor.  

c. Equity View: Provides the public expenditure in terms of capital cost and operating cost spent 
on each service category. The view provides insights on differences in cost and affordability 
between LIH and NLIH.  

d. Sustainability View: The total Government costs to each category of service across different 
scenarios, the cost coverage to the sanitation authority. The sustainability view also covers the 
water requirement for that level of coverage  

e. Subsidy and Capex View: Provides a breakdown of the capex components and the subsidies 
provided for capex, operational support and directly to households. The view helps users 
understand the expenditure on each type of hardware across scenarios and the resources 
that will be required in addition to the utility’s revenues in order to deliver the planned 
services.
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A graphic illustration of the different data inputs required is provided in Figure 2. 

Figure 2: CWIS SAP—data flow map 
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2. The Input Stage  

Users must input a range of data points to set up the model. The following section describes the 
data users need to enter, why it is required, and how it is used in the model.   

The first component of the input stage is to provide some basic details about the city.  Table 1 
presents the list of basic data that is required for the tool which can be found on page 39 in A1 – 
Data Tables. 

A sanitation intervention has three components: hardware, revenue model, and service delivery 
model. The next step in the data input phase is to provide the details about the three components 
for the baseline and for the different scenarios that user wants to assess.   

 

2.1. Understanding Sanitation Systems  
The first step in building scenarios is for the user to assess the hardware currently present in the city 
and the hardware proposed to be added under the new interventions. The list of hardware pieces 
the tool considers for each stage in the sanitation service delivery chain is provided in Table 2, 
which can be found on page 40 in A1 – Data Tables. 
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Figure 3: Hardware Choices available in the Tool 

 

 



16 
 

The different types of hardware available for each part of the sanitation chain combine to form 
sanitation systems—combinations of hardware that move faecal waste from collection to 
treatment/reuse. A typical sanitation system comprises toilet superstructure (interface), 
containment, emptying, transportation, treatment, and/or reuse.  

The tool first asks the user to select which sanitation hardware is currently present in the city and 
the hardware planned for each scenario. Based on these inputs, the tool auto-generates a list of 
potential sanitation systems for each scenario—the combinations of superstructure, containment, 
emptying, transport, treatment and/or reuse that are possible using the selected hardware. The 
entire universe of sanitation systems that is considered in this tool is presented in Annexure 2.  

The user can then select which of the possible systems are currently present in their city and which 
ones are planned to be implemented in each of the scenarios.  

The model does make certain assumptions about particular combinations of hardware. For example, 
all sewer connections are assumed to have cistern flush toilets. The model does not generate 
systems that include combinations it assumes are not possible, such as a slab superstructure 
connected to a conventional sewer. The possible combinations are determined based on technical 
feasibility and the combinations commonly available. Figure 4, below, presents an example of how a 
user selects the components of a sanitation system and which combinations are and are not 
considered possible. 

Figure 4: Example of a Sanitation System 

 

 

2.2 Entering Coverage  
Once the user has selected the systems present in each scenario, the next step is to determine the 
percentage of the population served by each technology along each stage of the sanitation chain.  
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First, the user must enter the percentage of the population using each containment technology, such 
as a lined individual pit latrine. The user is then required to enter the respective percentages of LIH 
and NLIH (out of the total population) using each containment option. Those numbers will be used 
to model differences between the groups.  

Next, the user must enter the percentage of units of a given containment technology serviced by 
each of the possible emptying technologies, based on the systems selected in the previous step. For 
example, a lined individual pit latrine could be emptied manually with a Mechanical Desludging Unit 
(MDU), manually using a bucket and shovels, or by a vacuum truck. In this example, the user is 
required to enter the percentage of lined individual pit latrines being emptied by each of the three 
possible technologies. The same data is required for each containment technology.   

It is possible that some units will never be serviced; for instance, some pit latrines may be covered 
and abandoned when full instead of being emptied. In that case, the number entered should be the 
percentage of serviced units served by each emptying technology. 

The coverage data for transport is assumed based on the coverage data for each emptying 
technology. The tool assumes that all waste emptied by vacuum truck is transported using the same 
truck, and that all waste emptied manually (using either an MDU or bucket and shovels) is 
transported by transfer truck. This is based on empirical review of the emptying and transport 
stages.  

Following this, the user must enter the percentages of the waste handled by each transport 
technology taken to each of the possible treatment facility types. These percentages do not have to 
add to 100%—it is possible that a portion of the waste will be dumped outside of a treatment facility. 
The treatment options included in the tool are wastewater treatment plant (WWTP), faecal sludge 
treatment plant (FSTP) 

However, which of the treatment options require data entry depends on the systems selected in the 
previous step. A city may not have every type of treatment facility, or some combinations of 
transport and treatment may not be applicable. For example, a transfer truck could, in theory, 
deposit waste at an FSTP, WWTP plant. But in a particular city, the WWTP might not accept sludge 
from transfer trucks. Therefore, the user should not select systems that include the combination of 
transfer trucks and WWTPs. In the final step, then, the tool would therefore only ask the user to 
enter the percentage of treated sludge that is brought to Reuse  from WWTP and FSTP plants The 
waste that is not stated to be treated at FSTPs or WWTP plants would be assumed to be dumped. 
The same data entry process is required for each transport technology. 

Finally, the user must enter the percentages of treated waste or sludge from either WWTP or FSTP to 
Reuse, if any. These percentages do not have to add to 100%. If the treated sludge from WWTP or 
FSTP do not either reach Reuse then enter zero 
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Figure 5: Data entry flow for coverage 

 

Once the user has entered all the data described above, the model computes the share of 
households of each income group using each sanitation system using the following equation:  

 

𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒
/

= (% 𝑜𝑓 𝐻𝐻𝑠 𝑤𝑖𝑡ℎ 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 𝑖 ∗ % 𝑖 𝑡ℎ𝑎𝑡 𝑖𝑠 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑑 𝑏𝑦 𝐸&𝑇 𝑗

∗ % 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑠𝑙𝑢𝑑𝑔𝑒 𝑐𝑜𝑙𝑙𝑒𝑐𝑡𝑒𝑑 𝑏𝑦 𝑗 𝑡ℎ𝑎𝑡 𝑖𝑠 𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑒𝑑 𝑖𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑡𝑦𝑝𝑒 𝑡)

∗ % 𝑜𝑓 𝐻𝐻𝑠 𝑤𝑖𝑡ℎ 𝑖 𝑡ℎ𝑎𝑡 𝑎𝑟𝑒 𝐿𝐼𝐻/𝑁𝐿𝐼𝐻  

The coverage of the population serviced by each specific system is used to weight calculations during 
the aggregation stage.  

2.3. From Coverage to Hardware Details 
Once the coverage numbers are entered, the tool guides the user to enter details regarding the 
physical capacity of each hardware type present in the baseline and in the projected scenarios. 
Details need to be entered for each piece of hardware, such as a vacuum truck or septic tanks. For 
each piece of hardware, the detail sheet needs to be filled out for a 10-year horizon, for each 
relevant service provider, and for each relevant scenario.  

Table 3 presents the list of data required for the hardware details page in the tool. Table 3 can be 
found on page 41 in A1 – Data Tables. 

In the absence of collected data about the number of tanks/pits that are present in the city (HC1 – 
HC6 in Table 3), users are asked to enter the average number of people or households who share a 
tank/pit to arrive at an estimated number of tanks/pit for the urban area. The formula used is:  

𝑈𝑛𝑖𝑡𝑠 =  
𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑟 𝐻𝐻𝑠 𝐶𝑜𝑣𝑒𝑟𝑒𝑑 𝑏𝑦 𝐶𝑜𝑛𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 𝑇𝑦𝑝𝑒 𝑖 𝑖𝑛 𝑡 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑒𝑜𝑝𝑙𝑒 𝑜𝑟 𝐻𝐻𝑠 𝑆ℎ𝑎𝑟𝑖𝑛𝑔 𝑎 𝑈𝑛𝑖𝑡 
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2.4. Filling in for Missing Years 
In some cases, the user only inputs data for the baseline year and the target year (when the 
coverage planned under each scenario is expected to be achieved). In those cases, linear 
interpolation is used to estimate the coverage numbers between the baseline and the target year. 
After the target year, it is assumed that the coverage numbers will remain the same for the rest of 
the period modelled, which covers a total of 10 years from the baseline. A graph is presented in 
Figure 5. The number of kilometres of sewer network and number of pits/tanks required to achieve 
the target coverage levels are calculated using the average number of connections, average number 
of people per connection, and average number of people sharing a containment unit. The formula 
mentioned above can be used to arrive at the number of units/number of kilometres. 

Figure 6: Interpolation Strategy for Missing Years 

 

 

2.5. Revenue Model  

i.   Understanding Revenue for Conventional Sewers 

The total revenue generated by conventional sewers is calculated based on the number of 
connections and revenue per connection. Revenue per connection depends on the city’s revenue 
model, which is selected by the user from among three options currently available in the tool: 

a. Proportion of water bill: All water-connected households or other units, such as industrial 
facilities or institutions, pay a fixed proportion of their water bill for sanitation, whether they 
have a sewer connection or not. The tool calculates the revenue generated under this model 

Figure  SEQ Figure \* ARABIC 3: Illustrative Example for Coverage Interpolation 
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based on the number of water customers per containment type, average tariff for each type of 
user (households, industry, institutions), and proportion of the water bill considered for tariff. 

 
b. Separate volumetric tariff: Households or other units connected to the sewer pay by volume 

of generated wastewater, separate from the water bill. The tool calculates the revenue 
generated by a volumetric tariff based on average volume of water consumed by each type of 
user, average tariff per type of user, and the number of connections per user type 

 
c. Sanitation fee: A flat fee paid by all connected households and other units connected to the 

sewer network. The tool calculates the revenue generated under this model based on the 
number of connections per user type (households, industry, institutions) and the average 
sanitation fee for each type of user. 

 

Additionally, there could be an additional surcharge, referred to as a “sanitation levy” on all 
households connected to the sewer network, which would exclusively be used for investing in pro-
poor sanitation technology. 

The list of data required to estimate the revenue generated from the sewer system for a 10-year 
horizon and for the relevant scenarios is presented in Table 4 to Table 6 on page 44 in A1 – Data 
Tables.  

ii. Understanding Revenue for Onsite Sanitation – Emptying and 
Transport 

Revenue for emptying and transport services depends on the number of pits/tanks in the city, the 
proportion of them being serviced, and how often they are serviced, as well as the price charged by 
service providers. To assess the revenue generated by emptying and transportation for onsite 
containment, the tool needs to convert the coverage into an operational metric such as number of 
units emptied or number of trips made by vacuum trucks. This variable serves as the basis for 
calculating revenues. 

The calculation for the number of tanks/pits of a particular type that are emptied in any given year 
by a particular technology is calculated by the following formula:  

 

𝑡𝑈𝑛𝑖𝑡 =
𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒 % 𝑜𝑓 𝑖, 𝑗 ∗ 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑑 ∗ 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑒𝑜𝑝𝑙𝑒 𝑜𝑟 𝐻𝐻𝑠 𝑆ℎ𝑎𝑟𝑖𝑛𝑔 𝑎 𝑈𝑛𝑖𝑡 ∗  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝐷𝑒𝑠𝑙𝑢𝑑𝑔𝑖𝑛𝑔
 

 

The proportion serviced refers to the average proportion of the units that are actually desludged, 
while the remaining portion represents the units that are not emptied or desludged regularly (such 
as pits that are closed and covered once full). 

This estimate of demand for emptying and transport services does not account for seasonality, 
behavioural factors, past trends, and other factors that influence demand. This is mostly because of 



21 
 

the lack of data for the emptying market. With more detailed data on billing and demand, it would 
be possible to statistically estimate the best model to capture demand. However, in the absence of 
such studies, the tool relies on the model described above. 

From the number of units that is emptied as arrived above, the number of trips required is 
estimated:  

 

𝑡𝑇𝑟𝑖𝑝𝑠 =
𝑡𝑈𝑛𝑖𝑡𝑠 ∗ 𝑉𝑜𝑙𝑢𝑚𝑒 𝐷𝑒𝑠𝑙𝑢𝑑𝑔𝑒𝑑

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 (𝑉𝑜𝑙𝑢𝑚𝑒) 𝑝𝑒𝑟 𝑇𝑟𝑖𝑝
 

 

The number of units and the number of trips become the basis for computing revenue. The 
approach used is the following1: 

 

𝑅𝑒𝑣𝑒𝑛𝑢𝑒 = 𝑃𝑟𝑖𝑐𝑒 𝑃𝑎𝑖𝑑 𝑝𝑒𝑟 𝑉𝑖𝑠𝑖𝑡 ∗ (𝑡𝑈𝑛𝑖𝑡𝑠 ∗ ⌈
𝑉𝑜𝑙𝑢𝑚𝑒 𝐷𝑒𝑠𝑙𝑢𝑑𝑔𝑒𝑑

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑝𝑒𝑟 𝑇𝑟𝑖𝑝
⌉)  

 

The data that would be required in the tool for the demand side estimations are presented in Table 
7 on page 49 in A1 – Data Tables.  

Users can vary the inputs on the proportion of tanks/ pits serviced in a scenario to model 
interventions that are intended to shape demand, such as scheduled desludging. For example, if 
scheduled desludging is expected to lead to additional units being serviced, the user can increase 
the proportion of tanks/pits serviced when entering data.  Similarly, if a fall in demand is expected 
due to higher emptying prices, then the user can decrease the proportion serviced and increase the 
price paid per visit over the 10-year period. 

The revenue generated by manual emptying is calculated by assigning a cost to each cubic meter of 
waste removed. Subsequent revenue from transportation would be calculated with the method 
described above.  

iii. Understanding Revenue for Condominial and Simplified Sewers 

Currently, the model only considers a monthly fee as the source of revenue for condominial sewers. 
The revenue is calculated by multiplying the number of connections by the monthly fee. Typically, 
the monthly fee covers all recurring expenses, including emptying and transport services for the 
septic tank or ring pit connected to the condominial sewer. In cases where the monthly fee does not 
cover emptying and transport services, revenue generated from providing these services for 
condominial sewers is calculated using the formula for onsite emptying and transportation services 
in Section ii.  

 
1⌈⌉ represents the function that rounds up to the closest natural number. 
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For simplified sewers, revenue models are assumed to be the same as conventional sewers and the 
same approaches are used to compute the revenue. For simplified sewers with a settling tank, the 
model assumes households also pay to periodically empty the settling tank, following the same 
calculations as for onsite emptying and transportation services in Section ii. 

2.6. Service Delivery Model  
This section deals with the entity or entities responsible for service provision and the method of 
service provision.  

For the containment segment of the sanitation chain, households are assumed to pay for 
construction of the superstructure, containment, last mile sewer connections and/or grease traps by 
themselves unless specified otherwise. (Cases in which the utility finances containment are covered 
in Section 3.6.) For other parts of the sanitation chain the tool currently offers the following options 
for the user to select:  

a. Public utility provides the service 

b. Unregulated private sector 

c. Regulated private sector  

c. Co-exist - public utility, regulated and unregulated private market co-exist [Applicable only 
to emptying and transport] 

d. Public utility regulates the quality and/or prices of the private sector via service contracts 
[Applicable for sewer, treatment and emptying and transport] 

If the utility were to enter a market that the unregulated private sector is already serving, the tool 
apportions the demand for the utility’s services based on fleet size. The demand is the proportion of 
the units that the utility would be serving versus the open market. Other factors such as the 
designation of service areas for specific providers are not explicitly modelled in the tool. The formula 
used is to calculate demand for the utility’s services is:  

 

𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝐷𝑒𝑚𝑎𝑛𝑑 𝑓𝑜𝑟 𝑗 =
𝑇𝑟𝑢𝑐𝑘 𝑜𝑟 𝐺𝑟𝑜𝑢𝑝𝑠 𝑂𝑝𝑒𝑟𝑎𝑡𝑒𝑑 𝑏𝑦 𝑈𝑡𝑖𝑙𝑖𝑡𝑦

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔
∗  𝑡𝑈𝑛𝑖𝑡𝑠  

 

In the case of service-level contracts for sewer, emptying and transport, the utility receives a 
‘licensing fee,’ which is a cost paid by the private operators, and controls the price the private 
operator charges. These are a form of regulated services.  

Sewers, wastewater treatment plants (WWTPs), FSTPs, and reuse plants have the following two 
service delivery options in the model:  

1. Utility provides service delivery 

2. Utility contracts the operations and management to the private sector 



23 
 

In the first option, the utility takes care of all aspects of service provision. In the second option, the 
utility is responsible for CAPEX expenditures and pays an inflation-adjusted annuity to the private 
contractor for operations and maintenance. The private sector provider operates the service and 
makes a profit (or loss) from the difference between the fixed annuity and cost of operations. In this 
model, the user needs to provide the total annuity payment, the rate of return on the annuity, the 
start year of the annuity, and the duration of the contract.  

2.7. CAPEX and OPEX Estimates 
The tool asks for input data about CAPEX and OPEX estimates for four sub-business units:  

1. Conventional sewers (piped networks and WWTPs) 

2. Non-conventional sewers  

3. Onsite Sanitation 

4. FSTP or reuse plant 

Table 8 to Table 12A on page 52 in A1 – Data Tables list the CAPEX and OPEX data requirements 
for the four sub-business units.  

For OPEX, the tool asks the user for the current costs of a set of items including personnel, 
maintenance, electricity, and overheads and whether the optimal cost would be different from the 
current cost for each OPEX item. Costs may shift from the current to the optimal costs because of 
improved hardware maintenance or increased capacity utilization. If the optimal cost differs from 
the current cost, the user needs to provide a target year from which the OPEX costs would shift from 
current to optimal.  

For CAPEX, the tool asks the user for unit costs of items that make up the larger asset, such as a 
sewer network or WWTP. For example, the sewer network cost includes the primary, secondary, and 
tertiary networks as well as the pumping stations. The procurement and construction costs are 
asked for separately for major pieces of hardware. For minor items such as manholes, grease taps, 
and inspection chambers, the tool asks the user to include the procurement and 
construction/installation costs in the capital expenditure. 

The questions presented in Tables 8-12A are repeated for each scenario because the scale of 
delivery affects unit costs. The type of service provider (utility or private sector) may also affect costs, 
so some hardware may have two tables, one for costs to the utility and one for costs to the private 
sector.  

This section also requires the user to enter data on financing for CAPEX and OPEX, including the 
amount, term and interest rate of any loans and the amount and recognition period for any grants. 
All the interest rates are annual rates. 
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2.8. Financial Models: Profit and Loss Statements 
For each of the scenarios, the tool produces profit and loss statements for each of the following sub-
business units: 

1. Conventional sewers 

2.1 Non-conventional sewers: condominial 

2.2 Non-conventional sewers: simplified sewers 

3. Onsite sanitation: private sector 

4. Onsite sanitation: public utility 

5. FSTP 

6. Reuse plant2 

The P&L model in this tool uses unit costs to compute the total cost for each service and uses the 
revenue model (detailed in Section 2.5) to calculate the revenue. The P&L statement is made for a 
10-year period beginning from the baseline year. Existing and planned assets are depreciated using 
a straight-line method over the course of their specified useful life to get the depreciation expense. 
Interest expense is calculated using the interest component of the instalments paid on the loan 
amount during the 10-year period (for the specified tenor and interest rate) in Tables 8-12. The P&L 
projections are over a period of 10 years. The costs are adjusted for inflation based on the prevailing 
interest rate provided, except for the growth in wages for manual labour (which is based on the 
labour growth rate provided).  

The line items currently in the P&L statements of each sub-business unit are presented in Table 13 
to Table 18A on page 59 in A1 – Data Tables. These include revenue and cost items like direct cost, 
depreciation, and financial charges for the different sub-businesses. Some of the hardware options 
may have two tables as the service can be provided either by public utility or private sector, and each 
service provider requires a separate P&L statement. 

The P&L is used to arrive at the net income based on the revenue from various sources, minus the 
direct costs (such as personnel, electricity, and maintenance) and indirect costs (such as 
depreciation, financial charges, and overheads). Net income for each service provided by the utility 
and private sector are added up to obtain the overall net income for each service provider over the 
10-year period modelled. This is reported on the tool’s “Investment View.” 

 

  

 
2 Reuse is currently considered to be receiving treated sludge from a WWTP or FSTP.  
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2.9. Safety  
In this tool, safety is defined as preventing the release of untreated or partially treated waste into the 
environment. An SFD Lite3 approach presents a clear picture of how wastewater and faecal sludge 
management (FSM) services are delivered in a city. Users need to determine to what extent the 
excreta managed by different technologies is safely managed. Policy documentation, reports, key 
informant interviews, observations, and measurements can be used to determine the approximate 
percentages of safely managed versus unsafely managed waste in each stage of the disposal 
process. 

 

 

 

 

 

 

 

 

  

 
3https://www.susana.org/_resources/documents/default/3-2357-7-1529046600.pdf#nameddest=Section_4 
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3. Aggregation   

This section will describe the underlying calculations that drive the results that a user will see after 
the inputs are entered. These calculations are done automatically in the tool, and therefore users do 
not directly use them. However, for the purposes of clarity, the equations behind the tool output are 
laid out here.  

At this stage, the tool calculates aggregate metrics for four broad service categories: sewer, non-
conventional sewer, safe onsite containment, and unsafe onsite containment. The tool assigns each 
of the systems selected (see Section 2.1) into one of the four categories, based on what type of 
containment is included in the system. Since each category can include multiple systems, producing 
a single result for each category requires the tool to first calculate the result at the level of the 
system, and then take a weighted average based on the share of households within the category 
that use each system. 

3.1. Understanding Public Expenditure  
The allocation of public expenditure is an indicator of equity presented on the dashboard. Public 
expenditure is defined in the tool as all money spent by government entities to provide sanitation 
services. This includes services provided by the utility or other public service provider (directly or 
indirectly through service contracts with the private sector) and any subsidies to households. The 
sources of public expenditure can include tariffs charged by the utility or transfers from a central 
ministry or other government entity.  

The tool breaks down public expenditure by category of service and income group. These results 
allow users to explore how much public money is being spent on LIH versus NLIH and which 
categories of service the government chooses to invest in.   

Public expenditure is reported in three ways: CAPEX, OPEX and life cycle costs.  

Public expenditure on CAPEX is calculated by simply summing all capital costs for each category 
(including one-time “soft costs” such as training or marketing campaigns) incurred by any public 
entity. The model covers a 10-year period, so capital costs incurred in the 10-year period are 
summed to arrive at the CAPEX for each category.  In some cases, the total public expenditure on 
CAPEX may be the same as the utility or public service provider’s CAPEX costs. However, other public 
entities such as a central ministry can also make capital expenditures, often on major assets such as 
a sewer network or WWTP. Although the utility may operate these assets, they are not always 
included on the utility’s books, so it is important to look at public capital expenditure more 
comprehensively to understand the true amount being invested in each category of service.  

 

𝐶𝑎𝑝𝑒𝑥 =  𝐶𝑎𝑝𝑒𝑥 𝑓𝑜𝑟 ℎ𝑎𝑟𝑑𝑤𝑎𝑟𝑒 + 𝑠𝑜𝑓𝑡 𝐶𝑜𝑠𝑡 𝑓𝑜𝑟 𝑐𝑎𝑝𝑒𝑥 + 𝑐𝑎𝑝𝑒𝑥 𝑓𝑜𝑟 𝐸𝑥𝑡𝑟𝑎𝑜𝑟𝑖𝑑𝑛𝑎𝑟𝑦 𝑟𝑒𝑝𝑎𝑖𝑟𝑠

,

 

 

Similarly, public expenditure on OPEX is calculated by summing all annual operating costs for each 
category incurred by any public entity over the 10-year period covered by the model. This includes 
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operating expenditures by public service providers, as well as any transfers by other public entities 
to help the public service provider over operating expenditures. 

 

𝑂𝑝𝑒𝑥 =  𝑂&𝑀 𝑐𝑜𝑠𝑡 (𝑑𝑖𝑟𝑒𝑐𝑡, 𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡) + 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑐ℎ𝑎𝑟𝑔𝑒𝑠

,

   

 

To bring together public expenditure on both CAPEX and OPEX, the tool also calculates lifecycle 
costs. The lifecycle cost for each category is the sum of all the capital costs (including “soft costs”), 
operating and maintenance costs, extraordinary repairs, and financial charges for each of the 10 
years covered in the model. The tool calculates lifecycle costs by summing all costs incurred in each 
year, with the capital costs incurred in a year and the operating cost in that year.  Each year’s costs 
are converted to current values using Gross Domestic Product inflator. The current value of the total 
expenditure is reported as lifecycle cost at the beginning year of the 10-year period modelled. The 
tool calculates lifecycle costs using the following equation: 

 

𝐿𝐶𝐶 =  𝐶𝑎𝑝𝑒𝑥𝛼  + 𝑂&𝑀 𝑐𝑜𝑠𝑡 𝛼 + 𝐸𝑥𝑡𝑟𝑎𝑜𝑟𝑑𝑖𝑛𝑎𝑟𝑦 𝑟𝑒𝑝𝑎𝑖𝑟𝑠 𝛼 + 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑐ℎ𝑎𝑟𝑔𝑒𝑠 𝛼

,

𝐶𝑎𝑝𝑒𝑥𝛼  

+ 𝑂&𝑀 𝑐𝑜𝑠𝑡 𝛼 + 𝐸𝑥𝑡𝑟𝑎𝑜𝑟𝑑𝑖𝑛𝑎𝑟𝑦 𝑟𝑒𝑝𝑎𝑖𝑟𝑠 𝛼 + 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑐ℎ𝑎𝑟𝑔𝑒𝑠 𝛼  

 

𝑛 = 𝑦𝑒𝑎𝑟 0 𝑡𝑜 10, 𝛼 = 𝐺𝐷𝑃 𝑖𝑛𝑓𝑙𝑎𝑡𝑜𝑟 𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑏𝑙𝑒 𝑓𝑜𝑟 𝑦𝑒𝑎𝑟 𝑛 

 

The amount allocated to each category is based on the relative weights of the sanitation chain 
between each category. In addition to presenting the total amount public entities spend on each 
category of service in each of the modelled scenarios, the tool shows the percentage of public 
expenditure targeted to LIH and NLIH. As described in Section 2.1, users enter coverage numbers 
separately for LIH and NLIH for each system. The tool uses these numbers to calculate the 
percentage of households using the systems on which public entities spend money that come from 
each income group. It is assumed that public expenditure reaching each income group is exactly 
proportional to each income group’s share of users of the system. For example, if LIH make up 30% 
of conventional sewer connections in a scenario, the tool assumes they receive 30% of all public 
expenditure on conventional sewers. However, factors such as terrain or density may make it more 
or less costly to provide the same service to LIH versus NLIH, so this assumption may not always 
hold in practice. 

To obtain the percentage of public expenditure on each category of service reaching each income 
group, the tool aggregates the percentage of public expenditure reaching each income group for 
each system within the category, weighted by the share of households within the category that use 
each system. 

𝐿𝐶𝐶 = 𝑊 ∗ 𝐿𝐶𝐶  
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Where, g = LIH or NLIH as a percentage of total population t 

𝑊 =
% 𝐻𝐻

∑ %𝐻𝐻∈

 

3.2. Understanding the Recurring Price Paid by Households 
The price a household pays for sanitation services each year is another indicator of equity presented 
on the dashboard. The tool presents the recurring prices that LIH and NLIH pay for each of the four 
categories of service (conventional sewers, non-conventional sewers, safe onsite, and unsafe onsite). 
It further separates the prices each income group pays to regulated and unregulated service 
providers. This allows users to examine: 

a. Which services are affordable for each income group. The user can enter a fixed 
“affordability benchmark” for each income group that represents the amount a household of 
that income group would ideally spend on sanitation each year and compare the price 
households pay to the amount considered affordable. 

b. Whether there are disparities in affordability by income group. In some cases, LIH may pay 
higher prices for sanitation than NLIH. This may be due  to implicit subsidies for the services 
used by NLIH (for example if CAPEX for sewers is financed through grants from the central 
government or development partners) or contextual factors that make serving LIH more 
expensive (for example, difficulty accessing households in crowded urban areas with narrow 
streets, or availability of a technology for the area  

c. How prices differ between regulated and unregulated services. Regulating service providers 
may lower prices, such as through price controls, or may increase them, for example if 
compliance with more rigorous standards creates costs that are passed on to customers.  

The tool calculates the prices households pay for each category of service as follows: 

For conventional sewers, revenue is modelled as an annual bill, so the annual price paid by a 
household with a conventional sewer connection is equivalent to the annual revenue the service 
provider collects per connection. This is calculated using the computations mentioned in Section 
2.5.i. If more than one household shares a conventional sewer connection, the annual price paid per 
connection is divided by the number of households sharing the connection. 

For onsite sanitation, the recurring price paid by a household per year is the  revenue from the 
containment type serviced by a specific E&T and treatment divided by the number of households in 
that particular system type. This is then divided by the number of households sharing the 
containment and the frequency of emptying. Not all pits/tanks are emptied every year, so when 
emptying is less frequent, the cost of a single emptying event is spread across multiple years.  

For condominial sewers, the recurring price per household is calculated by multiplying the price of 
each desludging visit by the number of visits required. The annual subscription fee is then added to 
this number. 
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For simplified sewers, the recurring price per household is the sum of the price paid for sewer (which 
is calculated using the same computations as for conventional sewer) along with the price paid for 
emptying the septic tank (calculated using the same computation as for onsite sanitation, above). 
This again is divided by the frequency of desludging and the number of households sharing a 
connection.  

Broadly, the price paid by a household of type i and with sanitation system t (comprising of 
conveyance /containment technology y, emptying technology r and transportation technology m4), 

 

𝐻 =
(𝐼 ∗ 𝑃𝑟𝑖𝑐𝑒 𝑃𝑒𝑟 𝑈𝑛𝑖𝑡 ∗ 𝑤 ) + (𝐼  ∗ 𝑃𝑟𝑖𝑐𝑒 𝑃𝑒𝑟 𝑈𝑛𝑖𝑡 ∗ 𝑤 ) + (𝐼 ∗ 𝑃𝑟𝑖𝑐𝑒 𝑃𝑒𝑟 𝑈𝑛𝑖𝑡 ∗ 𝑤 )

#𝐻𝐻𝑠 ∗ 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦
 

 

The tool uses a weighted average to calculate the average amount that households of each income 
group spend on sanitation annually for each category of service. The average expenditure is 
computed by weighting across the systems in the sanitation category which is represented by c 
(either sewer, non-conventional, onsite or unsafe). The service provider is represented by s (either 
regulated providers or unregulated providers): 

 

𝐸 =  𝐻
∈

 

 

Whether the service is provided by the regulated sector or the unregulated private sector, the above 
formula applies. 

For example, say 30% of the households in a city have safe onsite sanitation and 50% of those 
households have individual septic tanks. An individual septic tank that is emptied by a vacuum truck 
and transported to a WWTP is one system. An individual septic tank emptied manually and 
transported to a WWTP is another system. The average price paid by households using for each of 
these two systems may be different. To calculate the average amount households in the ‘safe onsite’ 
category pay, the tool averages the prices for each system, weighted by the share of the category 
each system represents using the following formula:   

𝑤 =
%𝐻𝐻

∑ %𝐻𝐻∈

 

𝑤 =
%𝐻𝐻

∑ %𝐻𝐻∈

 

𝑤 =
%𝐻𝐻

∑ %𝐻𝐻∈

 

 
4 Hence, y, r and m are technically functions of t. I represents an indicator function which turns 1 if the conditions are satisfied 
and zero if not. 
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If both regulated and unregulated service providers operate vacuum tankers or transfer trucks, the 
following formula is used to arrive at the coverage per service provider: 

 

%𝐻𝐻 =
# 𝑇𝑟𝑖𝑝𝑠 𝑏𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟 𝑠

# 𝑇𝑜𝑡𝑎𝑙 𝑇𝑟𝑖𝑝𝑠 𝑏𝑦 𝑎𝑙𝑙 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟𝑠
∗ %𝐻𝐻  

If regulated and unregulated services coexist for manual emptying, the following formula is used to 
arrive at the coverage per service provider: 

 

%𝐻𝐻 =
𝑚  𝑑𝑒𝑠𝑙𝑢𝑑𝑔𝑒𝑑 𝑏𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟 𝑠

𝑇𝑜𝑡𝑎𝑙 𝑚  𝑑𝑒𝑠𝑙𝑢𝑑𝑔𝑒𝑑 𝑏𝑦 𝑎𝑙𝑙 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟
∗ %𝐻𝐻  

The average amount that LIH and NLIH pay per year for each category of service is presented on the 
dashboard.  The dashboard displays separate results showing how much households of each 
income group pay to regulated versus unregulated service providers. 

3.3. Understanding Financial Sustainability 
The dashboard presents two indicators of financial sustainability for the government and public 
utility: as Grant funding for the former and cost coverage ratio, net profit/loss for the latter. The tool 
provides a view on the amount that flows as grants spending in each scenario along with the  
revenue and cost calculations of public utility to allow the users to examine 

In most cases, government entities  make expenditures that  represent a cost to the public sector as 
a whole. These are captured as grant funding, the total amount provided to the utility/public 
sanitation authority as grants, either by the government (defined as all public institutions other than 
the sanitation authority, central government ministries, state government, county government, etc) 
or by DFIs or bilateral/multilateral donors 

  – To examine the financial sustainability of these expenditures, the tool captures by adding the 
following 

1. Grants to the public utility from DFIs, bilateral and multilateral donors, routed through the 
government 

2. Grants provided directly to the public utility from DFIs/bilateral/multilateral 
3. Transfers from government to public utility (which may be used for capex, operating support, 

or provision of subsidies to households). Government transfers are funded by either 
government revenues or borrowing (so these transfers place a burden on other government 
instiutions) 
 

Data on total grants for each technology category is entered by the user in the capex and opex 
sections. Transfers are the sum of operational support and any support provided to the utility to 
meet loan repayment obligations.  

The tool calculates this using the following formula:  
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     𝐺𝑟𝑎𝑛𝑡 𝑓𝑢𝑛𝑑𝑖𝑛𝑔 =  ∑ 𝐺𝑟𝑎𝑛𝑡 𝑓𝑟𝑜𝑚 𝐷𝐹𝐼, 𝑚𝑢𝑙𝑖𝑡𝑙𝑎𝑡𝑒𝑟𝑎𝑙, 𝑏𝑖𝑙𝑡𝑒𝑟𝑎𝑙  𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝐺𝑜𝑣𝑡 +

𝐷𝑖𝑟𝑒𝑐𝑡 𝑔𝑟𝑎𝑛𝑡𝑠 𝑡𝑜 𝑢𝑡𝑖𝑙𝑖𝑡𝑦 𝑓𝑟𝑜𝑚 𝐷𝐹𝐼, 𝑚𝑢𝑙𝑡𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 +

𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟𝑠 (𝐵𝑢𝑑𝑔𝑒𝑡 𝑎𝑙𝑙𝑜𝑐𝑎𝑡𝑒𝑑 𝑓𝑜𝑟 𝑐𝑎𝑝𝑒𝑥, 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑠𝑢𝑝𝑝𝑜𝑟𝑡, ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑠𝑢𝑏𝑠𝑖𝑑𝑦  

 

The tool combines the revenue and cost calculations that are relevant to the public utility to allow 
users to examine: 

a. How much of the cost to provide a given category of service is covered by the revenue it 
brings in (cost coverage ratio). If revenues do not fully cover costs, the service is not 
financially viable. If a service provider still wishes to provide this category of service, it must 
either cross-subsidize the service with revenues from elsewhere, make up the shortfall with 
external funds (such as transfers from a government ministry), or consider interventions to 
lower costs or raise prices. 

b. The net profit or loss to the service provider for each category. This complements the cost 
coverage ratio by showing the total amount of money a service provider is making or losing 
by providing each category of service. In some cases, the cost coverage ratio may be very low 
for a particular category, but if the absolute cost to serve is also low, the service provider 
may incur greater losses to provide another category of services, despite it having a higher 
cost coverage ratio. 

For the financial viability of public utility, the following formula is used to calculate the net profit/loss 
for a category:  

𝑈 = (𝑅 − 𝐶 )

∈

 

where, 𝑈  is the net profit/loss for the Sanitation Authority for that category 

 𝑅 = ∑ 𝑅𝑒𝑣𝑒𝑛𝑢𝑒 𝑓𝑟𝑜𝑚 𝑡𝑎𝑟𝑖𝑓𝑓/ 𝑛𝑜𝑛 𝑡𝑎𝑟𝑖𝑓𝑓 𝑠𝑜𝑢𝑟𝑐𝑒𝑠 + 𝑔𝑟𝑎𝑛𝑡𝑠 + 𝑓𝑙𝑎𝑡 𝑓𝑒𝑒𝑠  , from all of the utility’s sub-
business units and  

𝐶 =  = 10 𝑦𝑒𝑎𝑟 𝐴𝑛𝑛𝑢𝑎𝑙𝑖𝑠𝑒𝑑 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑐𝑜𝑠𝑡𝑠 + 𝐴𝑛𝑛𝑢𝑎𝑙 𝑂&𝑀 𝑐𝑜𝑠𝑡 + 𝐶  

 

The model covers a 10-year period, so total capital costs (capital cost of hardware, soft costs, and 
extraordinary repairs) of all the assets are divided by their useful life. These annualised costs are 
summed with the annual O&M cost (direct, indirect, financial charges) for ten years.  

The above revenue and costs are compared to arrive at the net profit or loss for the public utility.  

In some cases, other government entities may make expenditures that enhance the financial viability 
of the public utility, but still represent a cost to the public sector as a whole. To examine the financial 
sustainability of these expenditures, the tool compares all the government expenditure from budget 
allocation, grants, concessional loans, cross subsidies, internal accruals, etc. for investments in 
sanitation and the revenue it can generate for the public utility.  
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    The cost coverage ratio is calculated by dividing the revenues for the category by the cost, 
expressed as:  

     𝐶𝐶𝑅  =  

3.4. Water Requirement 
In addition to presenting results on financial sustainability, the tool estimates the amount of water 
required to run the systems proposed under each scenario. This allows users to examine another 
dimension of sustainability and evaluate whether the city has sufficient water resources available to 
deliver the services planned for each scenario. 

The amount of water (in millions litres per year) is calculated. These benchmarks are taken from  “A 
Guide to Decision making – Technology Options for Urban Sanitation in India” published by Ministry 
of Urban Development, Government of India.5 This document compares different parameters to be 
considered for selection of a technology including availability of water and the wastewater generated 
per toilet type. The tool takes a conservative approach and uses the maximum amount of water in 
the range provided as the benchmark for each toilet type. 

The user chooses the toilets present in each scenario as part of the process of selecting systems 
described in Section 2.1. The tool calculates the number of people using each type of toilet using the 
coverage information described in Section 2.2 and the average number of people per household. 
Coverage for each type of toilet is not explicitly entered by the user; instead, the tool assumes that 
unlined pit latrines have a slab, lined pit latrines and septic tanks have a pour flush, and 
conventional and non-conventional sewers have a cistern flush. 

For each system, the tool uses the following equation to calculate the annual water requirement: 

𝐴𝑛𝑛𝑢𝑎𝑙 𝑊𝑎𝑡𝑒𝑟 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡 𝑝𝑒𝑟 𝑠𝑦𝑠𝑡𝑒𝑚 /

= 𝐵𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 𝑊𝑎𝑡𝑒𝑟 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑝𝑒𝑟 𝑑𝑎𝑦 ∗ 365 ∗ % 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 /  

 

3.5. Operational Support 
Utilities or other public service providers may not generate sufficient revenue to cover all the costs 
they incur to deliver services, particularly if they are working to expand access to services among LIH 
and/or are discouraged from increasing tariffs to cost-recovery levels because of concerns about 
affordability. In this situation, other public entities, such as central ministries can provide additional 
funds to the utility/public service provider, which the tool refers to as “operational support.” 
Operational support is the amount of money required to continue to run the system after 
accounting for all the utility’s revenues. To compute operational support, the tool subtracts the 
direct costs and overheads for all utility run sub-business from their revenue. If this is negative, the 

 
5 http://mohua.gov.in/upload/uploadfiles/files/Urban_Sanitation.pdf  The benchmark provides for an average amount of 
water per person per use and the range of water used per capita per toilet type. As the document does not include a separate 
benchmark for slab, the water requirement for slab is taken as the lower range specified for pour flush. 
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amount is the operational support required. The tool then converts the operational support 
required across a 10-year period to current year money and reports it on the “Subsidy View.”  

Operational Support = Total Revenues – (Total Direct Costs + Total Indirect Costs), if subtracting gives 
a negative number 

3.6. Understanding the One-time Household Expenditure and Direct 
Household Subsidy 
The containment or the last-mile connection costs are usually borne by households. This is a one-
time expenditure for the household. The tool uses a weighted average to calculate the average one-
time amount that households of each income group spend on constructing a containment unit or 
connection. The average expenditure is computed by weighting across the systems in the sanitation 
category which is represented by c (either sewer, non-conventional, safe onsite or unsafe) 

𝐸 =  𝐻

∈

 

Where c = category  

To calculate the average amount households in the ‘safe onsite’ category pay, the tool averages the 
one-time prices for each containment i, weighted by the share of the category each containment 
represents using the following formula:  

  

𝑤 =
%𝐻𝐻

∑ %𝐻𝐻
 

However, if the public utility is bearing all or a portion of those costs through direct subsidies to the 
household, the direct household subsidy is calculated using the following approach, for a given year 
t: 

(𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑠𝑒𝑤𝑒𝑟 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑠  ∗ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑢𝑛𝑖𝑡𝑠 𝑠𝑢𝑏𝑠𝑖𝑑𝑖𝑠𝑒𝑑     

∈   ×

∗ 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑠𝑡  𝑝𝑒𝑟 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛)                                        

 

    (𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 𝑢𝑛𝑖𝑡𝑠 ∗ 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑜𝑜𝑟𝑠 ∗

∈   ×

∗ 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓  𝑢𝑛𝑖𝑡𝑠 𝑠𝑢𝑏𝑠𝑖𝑑𝑖𝑠𝑒𝑑 ∗ 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑇𝑜𝑖𝑙𝑒𝑡  𝑝𝑙𝑢𝑠 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 ) 

 

The subsidy amount is the proportion of the cost of each containment unit or connection that the 
utility would bear for the household. The tool brings this to current money and totals those numbers 
across the 10-year period to get the direct household subsidy provided for containment. This is 
reported on the “Subsidy View.” 
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3.7. Percentage Safely Managed Faecal Waste  
The tool calculates a cumulative percentage of waste safely managed for each of the four technology 
categories (sewer, nonconventional sewer, safe onsite, and unsafe onsite). This indicates 
approximately what percentage of the total waste managed by each technology moves safely 
through the entire sanitation chain and ends up safely treated. This is calculated as follows: 

 

% 𝑆𝑎𝑓𝑒𝑙𝑦 𝑀𝑎𝑛𝑎𝑔𝑒𝑑

= % 𝑜𝑓 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑑 × % 𝑒𝑚𝑝𝑡𝑖𝑒𝑑 𝑢𝑠𝑖𝑛𝑔 𝑠𝑎𝑓𝑒 𝑡𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑖𝑒𝑠 

× % 𝑜𝑓 𝑤𝑎𝑠𝑡𝑒 𝑟𝑒𝑎𝑐ℎ𝑖𝑛𝑔 𝑎 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑦 

 

The percentage of each category serviced is entered by the user for onsite containment technologies 
(see Section 2.5.ii) and is assumed to be 100% for sewers. The percentage emptied using safe 
technologies is calculated by adding up percentages emptied by each emptying and transportation 
technology  Finally, this is multiplied by the percentage of waste reaching a treatment facility, which 
is entered by the user for each transport technology (see Section 2.2). This can be less than 100%, in 
case there is a proportion that does not reach the treatment plants. 

Both the ranges for each stage of the sanitation chain and the cumulative number are presented on 
the dashboard as indicators of safety.  
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4. Conclusion  

The CWIS SAP tool seeks to assist regulators, utilities, and other decision-makers in comparing 
potential sanitation interventions and making informed choices about how to allocate scarce public 
resources in order to achieve citywide inclusive sanitation. This document details the structure of the 
CWIS SAP tool, the data users are required to enter into the tool, and how the tool uses that data to 
calculate the results presented on the dashboard.  

The tool is built around four key stages: input, financial models, aggregation, and results. In the input 
stage, the user first selects the hardware, service delivery models and revenue models present in the 
baseline and planned for each scenario. The tool presents all possible combinations of hardware 
along the sanitation chain, or “systems,” and the user selects the applicable combinations for each 
scenario. Based on the systems selected, the user is required to enter coverage for LIH and NLIH and 
input data on costs and prices associated with each service.  

The financial model uses this data to calculate profit and loss statements for conventional sewers, 
non-conventional sewers, onsite sanitation (for both public and private service providers), faecal 
sludge treatment plants, and reuse. Using the data entered on costs, the volume of services 
provided, and the prices households pay, the tool calculates the net profit or loss made by delivering 
each type of service.  

In the aggregation stage, the tool combines the detailed calculations performed to obtain 
information on costs, revenues, and coverage at the system level and produces bigger-picture 
indicators of equity, safety and sustainability. These include the percentage of public expenditure 
targeted to each income group, the recurring price paid by households each year, each service 
provider’s cost coverage ratio, and the amount of water required to deliver each type of service. The 
tool takes weighted averages of the results for each system to calculate these indicators for four 
broad categories of service: conventional sewer, non-conventional sewer, safe onsite containment, 
and unsafe onsite containment. This allows users to make quick comparisons between different 
sanitation options. 

Finally, the tool presents the results of the calculations on the CWIS SAP dashboard. The dashboard 
provides users with a means of visualizing how each scenario affects the equity, safety and 
sustainability of sanitation services in the modelled urban area.  
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A1 – Data Tables 
Table 1: Basic Information about the City 
Table 1 presents a list of data required from the user to fill out the “City Details” form in the tool, 
which captures basic information about the city. 

Data Input Description 

City Name  City or service area under planning and assessment 

Currency  Local currency 

Current Year 
The current year is the year that will be considered the baseline year for 
the tool and from which the tool's 10-year projection starts 

Current Population Average annual population growth of the city/service area 

Annual Population 
Growth Rate 

The projected annual growth rate of the population based on the most 
recent census data, preferably for the specific city 

Proportion of 
Population that is LIH 

The percentage of population that belong to the low-income households 
(LIH) is defined according to specific country standards. This could be the 
percentage of the total households living below an official poverty line, 
the percentage of the total population living in designated low-income 
areas, or other definitions fixed at the country level or by sanitation 
reporting systems. 

Proportion of 
Population that is NLIH 

The percentage of population that belong to the non low-income 
households (NLIH) is defined according to country standards. This could 
be the percentage of the total population living above an official poverty 
line, the percentage of the total population living outside designated 
low-income areas, or other definitions fixed at the country level or by 
sanitation reporting systems. 

Inflation Rate 
Latest annual inflation rate as reported by the local monetary authority 
or finance ministry 

Affordability 
Benchmark—LIH  

The 'ideal' amount a low-income household can spend on sanitation 
each year 

Affordability 
Benchmark—NLIH 

The 'ideal' amount a non low-income household can spend on sanitation 
each year 

Target Year 

The year by which the coverage projected under each scenario is 
expected to be achieved. The target year is kept uniform for all scenarios 
in order to compare scenarios, but it can be any year in the projection 
period. 

Average Household Size 
Average number of people sharing a household (across both low-income 
and non-low-income groups) 
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Table 2: List of Hardware Choices for Each Stage in the Sanitation 
Service Delivery Chain 

Table 2 presents the list of hardware choices to be selected within each stage in the sanitation 
service delivery chain. 

Toilet/Superstructure 

Cistern Flush 

Pour Flush 

Slab 

Containment or Conveyance 

Unlined Individual Pit Latrine 

Lined Individual Pit Latrine 

Unlined Shared Pit Latrine 

Lined Shared Pit Latrine 

Individual Septic Tank 

Shared Septic Tank 

Condominial Sewers Connected to Septic Tank with ABR 

Condominial Sewers Connected to Ring Pit with ABR 

Simplified Sewer Connected to Conventional Sewer via Settling Tank 

Simplified Sewer Connected to Conventional Sewer (directly) 

Conventional Sewer Connection 

Emptying 

Vacuum Truck (Small) 

Vacuum Truck (Large) 

Manual Emptying with MDU 

Manual Emptying with Bucket and Shovels 

Transportation 

Vacuum Truck (Small) 

Vacuum Truck (Large) 

Transfer Truck 

Treatment/ Reuse 

FSTP 

WWTP 

Reuse6 

 
6 Reuse is currently considered as a separate sub-business unit in this case because the present version of the tool models 
reuse as being done by a separate reuse plant 
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Table 3: Hardware Details Required by the Tool 
Table 3 presents the list of data required for entering hardware details in the tool. 

Hardware Details Service Delivery Options (as applicable) 
Sewer Network—Hardware Details 

HS 1 – Total Length of Sewer Network Utility 
HS 2 – Average Number of Sewer 
Connections per kilometre of Network 

 

HS 2.1 – Average Number of People per 
Connection 

 

HS 2 – Number of Pumping Stations (with 
Standard Design Capacity) 

Utility 

HS 3 – Number of Cannon Jets/hydro 
cleaner trucks 

Utility 

Onsite Containment Technologies—Hardware Details 
HC 1 – Number of Individual Septic Tanks or 
Number of People Sharing 

By Households or Household with Government 
Financing 

HC 2 – Number of Shared Septic Tanks or 
Number of People Sharing 

By Households or Household with Government 
Financing 

HC 3 – Number of Lined Individual Pit 
Latrines or Number of people Sharing 

By Households or Household with Government 
Financing 

HC 4 – Number of Lined Shared Pit Latrines 
or Number of People Sharing 

By households or household with government 
financing 

HC 5 – Number of Unlined Individual Pit 
Latrines or Number of people Sharing 

By Households or Household with Government 
Financing 

HC 6 – Number of Unlined Shared Pit 
Latrines or Number of people Sharing 

By Households or Household with Government 
Financing 

Condominial Sewers – Septic Tank ABR 
HCS 1 -Total Length of Condominial Sewer 
Network in Meters 

Utility 

HCS 2 – Average Number of Connections per 
Meter 

 

HCS 3 – Number of Septic Tanks with 
Anaerobic Baffled Reactor or Primary 
treatment  

Utility 

HCS 4 – Total Number of Connections for 
the System  

 

HCS 5 – Constructed Wetlands (Square 
Meters) or any other secondary treatment 

Utility 

HCS 6 – Average Number of People per 
Connection 

 

Condominial Sewers – Ring Pit ABR 
HCR 1 – Total Length of Condominial Sewer Utility 
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Network in Meters 
HCR 2 – Average Number of Connections 
per Meter 

 

HCR 2.1 – Average Number of People per 
Connection 

 

HCR 3 – Number of Ring Pits with Anaerobic 
Baffled Reactor or any primary treatment 

Utility 

HCR 4 – Total Number of Connections for 
the System  

 

HCR 5 – Constructed Wetlands (Square 
Meters) or any other secondary treatment 

Utility 

Simplified Sewer Settling Tank 
HSS 1 – Total Length of Simplified Sewer 
Network in Meters 

Utility 

HSS 2 – Average Number of Connections per 
Meter 

Not Applicable 

HSS 2.1 – Average Number of People per 
Connection 

 

HSS 3 – Number of Pumping Stations 
Required 

Utility 

HSS 4 – Number of Septic/Settling Tanks 
Required 

By Households or Household with Government 
Financing 

HSS 5 – Total Number of Connections for 
the System  

 

Emptying and Transportation – Hardware Details 
HR 1 – Number of Vacuum Trucks (Small) 
Owned and Operated 

Private Sector, Utility 

HR 2 – Number of Vacuum Trucks (Small) 
Leased and Operated 

Private Sector, Utility 

HR 3 – Number of Vacuum Trucks (Small) 
Leased Out 

Private Sector, Utility 

HR 4 – Number of Vacuum Trucks (Large) 
Owned and Operated 

Private Sector, Utility 

HR 5 – Number of Vacuum Trucks (Large) 
Leased and Operated 

Private Sector, Utility 

HR 6 – Number of Vacuum Trucks (Large) 
Leased Out 

Private Sector, Utility 

HR 7 – Number of Transfer Trucks Owned 
and Operated  

Private Sector, Utility 

HR 8 – Number of Manual Emptying Groups 
with MDU 

Private Sector, Utility 

HR 9 – Number of Manual Emptying Groups 
without MDU 

Private Sector, Utility 
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HR 10 – Number of MDU Leased Out Private Sector, Utility 
HR 11 – Number of MDU Owned and 
Operated 

Private Sector, Utility 

Treatment – Hardware Details 
TH 1 – Number of Reuse Plants (with Std. 
Design Capacity) 

Utility 

TH 2 – Number of FSTP (with Std. Design 
Capacity) 

Utility 

TH 3 – Number of WWTP (with Std. Design 
Capacity) 

Utility 

 

Table 4: Input Data Requirement for Revenue Model 1 
Table 4 presents the list of data required when the revenue model is Proportion of Water Bill 

Code Input Required Description 

Proportion of Water Bill 

RS - 1.1  Number of NLIH Water Connections  

For each of the relevant sanitation systems, 
we ask the user to key in the number of the 
water connections in that system, for NLIH 
HHs.  

RS - 1.2 Number of LIH Water Connections  

For each of the relevant sanitation systems, 
we ask the user to key in the number of the 
water connections in that system, for LIH 
HHs.  

RS - 1.3 Number of Industrial Water Connections 

A standardized definition of Industrial 
customers can be developed by the user (eg. 
factories, workshops, etc.) according to local 
standards. 

RS - 1.4 
Number of Institutional Water 
Connections 

A standardized definition of Institutional 
customers can be developed by the user (eg. 
schools, hospitals, etc.) according to local 
standards. 

RS - 1.5 
Average Annual Water Consumption per 
NLIH Connection (in m3)  

Average amount of water consumed per non 
low-income household connection per year 

RS - 1.5 
Average Annual Water Consumption per 
LIH Connection (in m3)   

Average amount of water consumed per low-
income household connection per year 

RS - 1.6 
Average Annual Water Consumption per 
Industrial Connection (in m3)   

A standardized definition of Industrial 
customers can be developed by the user (eg. 
factories, workshops, etc.) according to local 
standards. 
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RS - 1.7 
Average Annual Water Consumption per 
Institutional Connection (in m3)  

A standardized definition of Institutional 
customers can be developed by the user (eg. 
schools, hospitals, etc.) according to local 
standards. 

RS - 1.8 Average Tariff per meter cube - NLIH 

Average tariff per m3 paid by NLIH customer 
for the water bill.  In case the utility collects 
different categories/slabs of tariff, the 
average of this range can be entered. 

RS - 1.9 Average Tariff per meter cube – LIH 

Average tariff per m3 paid by LIH customer 
for the water bill.  In case the utility collects 
different categories/slabs of tariff, the 
average of this range can be entered. 

RS - 1.10 
Average Tariff per meter cube - 
Industrial 

Average tariff per m3 paid by Industrial 
customer for the water bill.  In case the utility 
collects different categories/slabs of tariff, the 
average of this range can be entered. 

RS - 1.11 
Average Tariff per meter cube - 
Institutional 

Average tariff per m3 paid by Institutional 
customer for the water bill.  In case the utility 
collects different categories/slabs of tariff, the 
average of this range can be entered. 

RS - 1.12 
Proportion of Water Bill for Sanitation 
Tariff - NLIH 

Percentage of water consumed that is billed 
by the utility for the sanitation tariff 

RS - 1.13 
Proportion of Water Bill for Sanitation 
Tariff - LIH 

Percentage of water consumed that is billed 
by the utility for the sanitation tariff 

RS - 1.14 
Proportion of Water Bill for Sanitation 
Tariff - Industrials 

Percentage of water consumed that is billed 
by the utility for the sanitation tariff 

RS - 1.15 
Proportion of Water Bill for Sanitation 
Tariff - Institutions 

Percentage of water consumed that is billed 
by the utility for the sanitation tariff 

RS - 1.16 Collection Efficiency - NLIH 

The proportion of the total amount billed to 
NLIH customer type that the service provider 
actually collects (eg. If the bill is $100 but the 
utility is able to collect only $50, then the 
collection efficiency is 50%)    

RS - 1.17 Collection Efficiency - LIH 

The proportion of the total amount billed to 
LIH customer type that the service provider 
actually collects (eg. If the bill is $100 but the 
utility is able to collect only $50, then the 
collection efficiency is 50%)    

RS - 1.18 Collection Efficiency - Industrials 
The proportion of the total amount billed to 
Industrial customer type that the service 
provider actually collects (eg. If the bill is $100 
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but the utility is able to collect only $50, then 
the collection efficiency is 50%)   

RS - 1.19 Collection Efficiency - Institutions 

The proportion of the total amount billed to 
Institutional customer type that the service 
provider actually collects (eg. If the bill is $100 
but the utility is able to collect only $50, then 
the collection efficiency is 50%)   

RS - 1.20 
Proportion of Water Flushed as Waste 
Water to WWTP/STP- HHs  

The percentage of water supplied and billed 
to domestic customer type that becomes 
wastewater and reaches the WWTP 

RS - 1.21 
Proportion of Water Flushed as Waste 
Water to WWTP/STP - Industrials 

The percentage of water supplied and billed 
to industrial customer type that becomes 
wastewater and reaches the WWTP 

RS - 1.22 
Proportion of Water Flushed as Waste 
Water to WWTP/STP - Institutions 

The percentage of water supplied and billed 
to institutional customer type that becomes 
wastewater and reaches the WWTP 

 

Table 5: Input Data Requirement for Revenue Model 2 
Table 5 presents the list of data required when the revenue model is Separate Volumetric Tariff 

Code Input Required Description 

Separate Volumetric Tariff 

RS - 2.1  
Average Annual Water Consumption per 
Connection (in m3) for NLIH 

Average amount of water consumed per non 
low-income household connection per year 

RS - 2.2 
Average Annual Water Consumption per 
Connection (in m3) for LIH 

Average amount of water consumed per low-
income household connection per year 

RS - 2.3 
Average Annual Water Consumption per 
Industrial Connection (in m3)   

A standardized definition of Industrial 
customers can be developed by the user (eg. 
factories, workshops, etc.) according to local 
standards. 

RS - 2.4 
Average Annual Water Consumption per 
Institutional Connection (in m3) 

 A standardized definition of Institutional 
customers can be developed by the user (eg. 
schools, hospitals, etc.) according to local 
standards. 

RS - 2.5 
Proportion of Water Consumed that is 
considered for Sanitation Tariff - 
Households 

Percentage of water consumed that is billed 
by the utility for the sanitation tariff 

RS - 2.6 
Proportion of Water Consumed that is 
considered for Sanitation Tariff - 
Industrial 

Percentage of water consumed that is billed 
by the utility for the sanitation tariff 
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RS - 2.7 
Proportion of Water Consumed that is 
considered for Sanitation Tariff - 
Institutions 

Percentage of water consumed that is billed 
by the utility for the sanitation tariff 

RS - 2.8 Average Tariff per meter cube - NLIH 

Average tariff per m3 paid by NLIH customer 
for the water bill.  In case the utility collects 
different categories/slabs of tariff, the 
average of this range can be entered. 

RS - 2.9 Average Tariff per meter cube - LIH 

Average tariff per m3 paid by LIH customer 
for the water bill.  In case the utility collects 
different categories/slabs of tariff, the 
average of this range can be entered. 

RS - 2.10 
Average Tariff per meter cube – 
Industrial 

Average tariff per m3 paid by Industrial 
customer for the water bill.  In case the utility 
collects different categories/slabs of tariff, the 
average of this range can be entered. 

RS - 2.11 
Average Tariff per meter cube - 
Institution 

Average tariff per m3 paid by Institutional 
customer for the water bill.  In case the utility 
collects different categories/slabs of tariff, the 
average of this range can be entered. 

RS - 2.12 Collection Efficiency – NLIH 

The proportion of the total amount billed to 
NLIH customer type that the service provider 
actually collects (eg. If the bill is $100 but the 
utility is able to collect only $50, then the 
collection efficiency is 50%)    

RS - 2.13 Collection Efficiency – LIH 

The proportion of the total amount billed to 
LIH customer type that the service provider 
actually collects (eg. If the bill is $100 but the 
utility is able to collect only $50, then the 
collection efficiency is 50%)    

RS - 2.14 Collection Efficiency - Industry 

The proportion of the total amount billed to 
Industrial customer type that the service 
provider actually collects (eg. If the bill is $100 
but the utility is able to collect only $50, then 
the collection efficiency is 50%)   

RS - 2.15 Collection Efficiency - Institutions 

The proportion of the total amount billed to 
Institutional customer type that the service 
provider actually collects (eg. If the bill is $100 
but the utility is able to collect only $50, then 
the collection efficiency is 50%)   

RS - 2.16 Number of Industrial Sewer Connections 
A standardized definition of Industrial 
customers can be developed by the user (eg. 
factories, workshops, etc.) according to local 
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standards. 

RS - 2.17 
Number of Institutional Water 
Connections 

A standardized definition of Institutional 
customers can be developed by the user (eg. 
schools, hospitals, etc.) according to local 
standards. 

RS - 2.18 
Proportion of Water Flushed Back to 
WWTP - HHs 

The percentage of water supplied and billed 
to domestic customer type that becomes 
wastewater and reaches the WWTP 

RS - 2.19 
Proportion of Water Flushed Back to 
WWTP - Industry 

The percentage of water supplied and billed 
to industrial customer type that becomes 
wastewater and reaches the WWTP 

RS - 2.20 
Proportion of Water Flushed Back to 
WWTP Institutions 

The percentage of water supplied and billed 
to institutional customer type that becomes 
wastewater and reaches the WWTP 

 

Table 6: Input Data Requirement for Revenue Model 3 
Table 6 presents the list of data required when the revenue model is Flat Sanitation Fee 

Code Input Required Description 

Flat Sanitation Fee 

RS - 3.1 
Average Annual Recoverable Tariff – 
NLIH 

Average amount of water consumed per non 
low-income household connection per year 

RS - 3.2 
Average Annual Recoverable Tariff – 
LIH 

Average amount of water consumed per low-
income household connection per year 

RS - 3.3 
Average Annual Recoverable Tariff – 
Industrial 

A standardized definition of Industrial 
customers can be developed by the user (eg. 
factories, workshops, etc.) according to local 
standards. 

RS - 3.4 
Average Annual Recoverable Tariff – 
Institutions 

A standardized definition of Institutional 
customers can be developed by the user (eg. 
schools, hospitals, etc.) according to local 
standards. 

RS - 3.5 
Average Annual Water Consumption 
per NLIH Connection (in m3) 

Average amount of water consumed per non 
low-income household connection per year 

RS - 3.6 
Average Annual Water Consumption 
per LIH Connection (in m3) 

Average amount of water consumed per low-
income household connection per year 

RS - 3.7 
Average Annual Water Consumption 
per Industrial Connection (in m3)   

A standardized definition of Industrial 
customers can be developed by the user (eg. 
factories, workshops, etc.) according to local 
standards. 
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RS - 3.8 
Average Annual Water Consumption 
per Institutional Connection (in m3)   

 A standardized definition of Institutional 
customers can be developed by the user (eg. 
schools, hospitals, etc.) according to local 
standards. 

RS - 3.9 
Proportion of Water Flushed Back to 
WWTP - HHs 

The percentage of water supplied and billed 
to domestic customer type that becomes 
wastewater and reaches the WWTP 

RS - 3.10 
Proportion of Water Flushed Back to 
WWTP - Industry 

The percentage of water supplied and billed 
to industrial customer type that becomes 
wastewater and reaches the WWTP 

RS - 3.11 
Proportion of Water Flushed Back to 
WWTP Institutions 

The percentage of water supplied and billed 
to institutional customer type that becomes 
wastewater and reaches the WWTP 

 

Table 7: Input Data Requirement for On-Site Demand Estimation 
Table 7 presents the list of data required to enter the on-site demand details. 

Code Input Data 
Data to be provided across 10 
Year Horizon 

RRT - 1 Proportion Serviced7 - Unlined Individual Pit Latrine Y 

RRT - 2 Proportion Serviced - Lined Individual Pit Latrine Y 

RRT - 3 Proportion Serviced - Unlined Shared Pit Latrine Y 

RRT - 4 Proportion Serviced - Lined Shared Pit Latrine Y 

RRT - 5 Proportion Serviced - Individual Septic Tank Y 

RRT - 6 Proportion Serviced - Shared Septic Tank Y 

RRT - 7 Proportion Serviced - Septic Tank with ABR Y 

RRT - 8 Proportion Serviced - Ring Pit with ABR Y 

RRT - 9 Proportion Serviced - Settling Tank Y 

RRT - 10 
Average Volume Desludged Unlined Individual Pit 
Latrine 

N 

RRT - 11 Average Volume of Lined Individual Pit Latrine N 

RRT - 12 Average Volume of Unlined Shared Pit Latrine N 

RRT - 13 Average Volume of Lined Shared Pit Latrine N 

RRT - 14 Average Volume of Individual Septic Tank N 

RRT - 15 Average Volume of Shared Septic Tank N 

RRT - 16 Average Volume of Septic Tank with ABR N 

RRT - 17 Average Volume of Ring Pit with ABR N 

 
7 Percentage of the Containment that are being emptied 
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RRT - 18 Average Volume of Settling Tank N 

RRT - 10 Frequency of service - Unlined Individual Pit Latrine N 

RRT - 11 Frequency of service - Lined Individual Pit Latrine N 

RRT - 12 Frequency of service - Unlined Shared Pit Latrine N 

RRT - 13 Frequency of service - Lined Shared Pit Latrine N 

RRT - 14 Frequency of service - Individual Septic Tank N 

RRT - 15 Frequency of service - Shared Septic Tank N 

RRT - 16 Frequency of service - Septic Tank with ABR N 

RRT - 17 Frequency of service - Ring Pit with ABR N 

RRT - 18 Frequency of service - Settling Tank N 

RRT - 19 Average Volume of per Trip - Vacuum Truck (Small) N 

RRT - 20 Average Volume of per Trip - Vacuum Truck (Large) N 

RRT - 21 Average Volume of per Trip - Transfer Truck N 

RRT - 22 Price Paid per visit - Vacuum Truck (Small) Y 

RRT - 23 Price Paid per visit - Vacuum Truck (Large) Y 

RRT - 24 Price Paid per visit - Transfer Truck Y 

RRT - 25 
Price Paid per m3manually desludged – Buckets and 
Shovels  

Y 

RRT - 26 Price Paid per m3manually desludged - MDU Y 

 

Table 8: CAPEX and OPEX Input Data Requirement for Sewered 
Sanitation – Utility 
Table 8 presents the list of data required to enter the CAPEX and OPEX details of conventional sewer 
network and wastewater treatment plant when utility provides the service 

OPEX - Conventional Sewer Network 

Electricity Cost for Sewer Network Operations Per Pumping Station 

Personnel Cost for Operations, Repairs and Maintenance for Sewer 
Network Per KM Per Year 

Maintenance Cost for the Sewer Network Per Km Per Year 

Operating Cost for the High-Pressure Cannon Jets Per Truck Per Year 

Maintenance Cost for the High-Pressure Cannon Jets Per Truck Per Year 

Overheads - As a proportion of direct costs % of Direct Costs  

OPEX - Wastewater Treatment Plant 

Electricity Cost for WWTP per m3 treated per year 
Per m3 of sludge treated 
per year 

Personnel Cost for WWTP Per Plant Per Year 
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Equipment, Spare Parts and Tools for WWTP Per Plant per Year 

Maintenance  per Plant per Year  

Overheads - As a proportion of direct costs  % of Direct Costs 

CAPEX - Conventional Sewer Network 

Cost of Pipes for Sewer Trunk and Useful Life 
Per Kilometer (cost); Years 
(useful life) 

Cost of Manholes and Useful Life 
Per Unit (cost); Years 
(useful life) 

Number of Manholes and Useful Life 
Per Unit (cost); Years 
(useful life) 

Civil and Construction costs for Sewer Network and Useful Life 
Per KM (cost); Years 
(useful life) 

CAPEX for Pumping Station and Useful Life 
Per Station (cost); Years 
(useful life) 

Extraordinary Repairs (Once in 10 Years) for Sewer Network and Useful 
Life Per Event 

Year for Extraordinary Repair of Sewer Network  N/A  

Cost of High-Pressure Cannon Jets and Useful Life 
Per Truck (cost); Years 
(useful life) 

CAPEX - WWTP 

Cost of Land for WWTP  Per Plant 

Civil and Construction Costs for WWTP and Useful Life 
Per Plant (cost); Years 
(useful life) 

Cost of equipment for WWTP and Useful Life 
Per Plant (cost); Years 
(useful life) 

Extraordinary Repairs (Once in 10 Years) for WWTP and Useful Life 
Per Plant (cost); Years 
(useful life) 

Year for Extraordinary Repair of WWTP N/A 

Loan Details 

Loan for Capital Requirements Amount 

Interest Rate for Loan Percentage 

Loan Tenor  Year 

Loan Repayment Start Year Year 

Grant Details 

Grant Amount Amount 

Grant Recognition Period No. of years 

Starting Year for Grant Recognition Year 

Existing Depreciation and Interest Liabilities (for next 10 years) 
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Existing depreciation liabilities Amount 

Existing interest liabilities Amount 

Additional Information 

Revenue from Non-Volumetric Sources 
As a proportion of 
volumetric revenue 

 

Table 8A: CAPEX and OPEX Input Data Requirement for Sewered 
Sanitation – Private Sector 
Table 8 presents the list of data required to enter the CAPEX and OPEX details of conventional sewer 
network and wastewater treatment plant when private sector provides the service 

OPEX - Conventional Sewer Network 

Electricity Cost for Sewer Network Operations Per Pumping Station 

Personnel Cost for Operations, Repairs and Maintenance for Sewer 
Network Per KM Per Year 

Maintenance Cost for the Sewer Network Per KM Per Year 

Operating Cost for the High-Pressure Cannon Jets Per Truck Per Year 

Maintenance Cost for the High-Pressure Cannon Jets Per Truck Per Year 

Overheads - As a proportion of direct costs % of Direct Costs  

OPEX - Wastewater Treatment Plant 

Electricity Cost for WWTP per m3 treated per year   

Personnel Cost for WWTP Per Plant Per Year 

Equipment, Spare Parts and Tools for WWTP Per Plant per Year 

Maintenance  per Plant per Year  

Overheads - As a proportion of direct costs  % of Direct Costs 

Additional Information 

Annuity Payment in Current Year Money Amount 

Rate of return on annuity fund Percentage 

Start year for annuity Year 

Duration of Contract No. of years 

Loan Details 

Loan for Capital Requirements Amount 

Interest Rate for Loan Percentage 

Loan Tenor  Years 

Loan Repayment Start Year Year 
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Table 9: CAPEX and OPEX Input Data Requirement for Non-Conventional 
Sewers 

Table 9 presents the list of data required to enter the CAPEX and OPEX details of non-conventional 
sewer network 

OPEX - Condominial Sewer with Septic Tank ABR 

Cost for De-Clogging Sewer Network  Per Meter Per Year 

Personnel Costs for Operations and Maintenance  Per Meter per Year 

Maintenance Costs  Per Meter per Year 

Overheads % of direct costs of operations 

CAPEX - Condominial Sewer with Septic Tank ABR 

Number of Inspection Chambers required Per Meter 

Number of Manholes required per meter  Per Meter 

Number of Grease Traps required per meter Per Meter 

Cost of Pipes and Useful Life Per Meter 

Civil and Construction Charges for Sewer Laying  Per Meter 

Cost of Septic Tanks with ABR and Useful Life Per Unit (cost); Years (useful life) 

Cost of Inspection Chambers and Useful Life Per Unit (cost); Years (useful life) 

Cost of Manholes and Useful Life Per Unit (cost); Years (useful life) 

Cost of Grease Traps and Useful Life Per Unit (cost); Years (useful life) 

Engineering Planning and Consulting Costs for Project  % of CAPEX 

OPEX - Condominial Sewer with Ring Pit with ABR 

Cost for De-Clogging Sewer Network  Per Meter Per Year 

Personnel Costs for Operations and Maintenance  per Meter per Year 

Maintenance Costs  per Meter per Year 

Overheads % of direct costs of operations 

CAPEX - Condominial Sewer with Ring Pit with ABR 

Number of Inspection Chambers required Per Meter 

Number of Manholes required per meter  Per Meter 

Number of Grease Traps required per meter Per Meter 

Cost of Pipes Per Meter 

Civil and Construction Charges for Sewer Laying  Per Meter 

Cost of Lined Ring Pits with ABR Per Unit (cost); Years (useful life) 

Cost of Inspection Chambers Per Unit (cost); Years (useful life) 

Cost of Manholes  Per Unit (cost); Years (useful life) 

Cost of Grease Traps  Per Unit (cost); Years (useful life) 

Engineering Planning and Consulting Costs for Project  % of CAPEX 
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OPEX - Simplified Sewer Connected to Conventional Sewer 

Electricity Costs  Per pumping Station Per Year 

Maintenance Costs for Pumping Station- Materials and 
Replacements Per pumping Station Per Year 

Personnel Costs for Operations and Maintenance of 
Pumping Station Per pumping Station Per Year 

Cost for De-Clogging Sewer Network  Per Meter Per Year 

Personnel Costs for Operations and Maintenance  per Meter per Year 

Maintenance Costs - Materials and Replacements per Meter per Year 

Overheads % of direct costs of operations 

CAPEX - Simplified Sewer Connected to Conventional Sewer 

Number of Inspection Chambers required Per Meter 

Number of Manholes required per meter  Per Meter 

Number of Grease Traps required per meter Per Meter 

Cost of Pipes and Useful Life Per Meter (cost); Years (useful life) 

Civil and Construction Charges for Sewer Laying  Per Meter 

Cost of Septic/Settling Tanks and Useful Life Per Unit (cost); Years (useful life) 

Cost of Inspection Chambers Per Unit (cost); Years (useful life) 

Cost of Manholes  Per Unit (cost); Years (useful life) 

Cost of Grease Traps  Per Unit (cost); Years (useful life) 

Engineering Planning and Consulting Costs for Project  % of CAPEX 

CAPEX for Pumping Station and Useful Life Per Pumping Station 

CAPEX for Constructed Wetlands 

Cost of Constructed Wetland Per Square Meter 

Loan Details 

Loan for Capital Requirements  Amount 

Interest Rate for Loan Percentage 

Loan Tenor  Years 

Loan Repayment Start Year Year 

Grant Details 

Grant Amount Amount 

Grant Recognition Period No. of years 

Starting Year for Grant Recognition Year 
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Table 10: CAPEX and OPEX Input Data Requirement for On-Site 
Sanitation 
Table 10 presents the list of data required to enter the CAPEX and OPEX details of on-site sanitation 
hardware 

CAPEX - Vacuum Tanker 

Cost of Vacuum Truck – Small and Useful Life Per unit   

Cost of Vacuum Truck – Large and Useful Life  Per unit  

OPEX - Vacuum Tanker - Small 

Labour Cost  Per Truck 

Cost of Equipment Per Truck 

Fuel Costs for Vacuum Truck  Per Trip 

LIcensing Fees for Trucks Per Truck 

Regular Maintenance Cost for Vacuum Truck Per Truck 

Tipping Fees  Per Truck [10 Year Horizon] 

Annual Leasing Cost of Vacuum Truck (Utility) Per Truck 

Annual Leasing Cost of Vacuum Truck (Private Sector) Per Truck 

Private Sector Overheads - Unregulated Proportion of Direct Costs 

Private Sector Overheads - Regulated Proportion of Direct Costs 

Utility Overheads  Proportion of Direct Costs 

OPEX - Vacuum Tanker - Large 

Labour Cost  Per Truck 

Cost of Equipment Per Truck 

Fuel Costs for Vacuum Truck  Per Trip 

Licensing Fees for Trucks Per Truck 

Regular Maintenance Cost for Vacuum Truck Per Truck 

Tipping Fees  Per Truck [10 Year Horizon] 

Annual Leasing Cost of Vacuum Truck (Utility) Per Truck 

Annual Leasing Cost of Vacuum Truck (Private Sector) Per Truck 

Private Sector Overheads - Unregulated Proportion of Direct Costs 

Private Sector Overheads - Regulated Proportion of Direct Costs 

Utility Overheads  Proportion of Direct Costs 

OPEX - Manual Emptying 

Manual Emptying Labour Costs  per Team Per Year 

Annual Growth in Labour Costs Percentage 

Cost of Basic Equipment such as protective gears, barrels for 
Manual Emptying per Team Per Year 
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MDU Leasing Costs per Year 

MDU Maintenance per Year 

Additional Cost for Unlined Pits Per Pit 

CAPEX - Manual Emptying 

Cost of MDU and Useful Life 
Per Unit (cost); Years (useful 
life) 

OPEX - Transfer Truck 

Labour Cost per Transportation Truck Per Truck per Year 

Maintenance Costs for Transportation Truck Per Truck per Year  

Utility Overheads  as proportion of direct costs 

Fuel Costs for Transportation Truck  per Trip  

Utility Overheads  as proportion of direct costs  

Private Sector Overheads  as proportion of direct costs  

CAPEX - Transfer Truck 

Cost of Transportation Truck and Useful Life 
Per Unit (cost); Years (useful 
life) 

Loan Information 

Loan amount for Transfer Truck Amount 

Loan Tenor for Transfer Truck Years 

Interest Rate for Transfer Truck Percentage 

Repayment Start Date  Year 

Grant Information 

Grant for Capital Requirements Amount 

Grant Recognition Period No. of Years 

Grant Start Period Year 

Utility Financing for Containment 

Utility Financing as Proportion of Cost for Septic Tank (Individual)  Per unit  

Utility Financing as Proportion of Cost for Septic Tank (Shared)  Per unit  

Utility Financing as Proportion of Cost for Lined Pit Latrine 
(Individual)  Per unit  

Utility Financing as Proportion of Cost for Lined Pit Latrine (Shared)  Per unit  

Utility Financing as Proportion of Cost for Sewer Connection  Per unit  

Utility Financing as Proportion of Cost for Sewer Connection  Per unit  

Cost for Containment 

Cost for Septic Tank (Individual)  Per Unit 

Cost for Septic Tank (Shared)  Per Unit 

Cost for Lined Pit Latrine (Individual)  Per Unit 
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Cost for Lined Pit Latrine (Shared)  Per Unit 

Cost for Sewer Connection  Per Unit 

Cost for Sewer Connection  Per Unit 

Cost for Unlined Pit Latrine (Individual)  Per Unit 

Cost for Unlined Pit Latrine (Shared)  Per Unit 

Cost for Toilet 

Cost for Cistern Flush Per Unit 

Cost for Pour Flush Per Unit 

Cost for Slab Per Unit 

Additional Information 

Number of 'doors'/toilets per Shared Lined Pit Per Unit 

Number of 'doors'/toilets per Shared Unlined Pit Per Unit 

Number of 'doors'/toilets per Shared Septic Tank Per Unit 

 

Table 11: Reuse Plant – CAPEX and OPEX Requirements - Utility 
Table 11 presents the list of data required to enter the CAPEX and OPEX details of reuse plant when 
utility provides the service 

Demand Information 

Sludge that Reaches Plant  per Plant 

Weight of Final Product Produced  per meter cube of Sludge 

Retail Price  per Kilogram 

OPEX Information 

Personnel Cost  per plant 

Electricity Cost per m3 treated 

Consumables Cost per m3 treated 

Overheads  as a proportion of direct costs 

CAPEX Information 

Land Cost  per Plant 

Cost of Buildings with Useful Life per Plant (cost); Years (useful life) 

Cost of Machinery with Useful Life per Plant (cost); Years (useful life) 

Loan Details 

Loan for Capital Requirements Amount 

Interest Rate for Loan Percentage 

Loan Tenor  Years 

Loan Repayment Start Year Year 
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Grant Details 

Grant Amount Amount 

Grant Recognition Period No. of years 

Starting Year for Grant Recognition Year 

 

Table 11A: Reuse Plant – CAPEX and OPEX Requirements - Private Sector 
Table 11A presents the list of data required to enter the CAPEX and OPEX details of reuse plant when 
private sector provides the service 

OPEX Information – For Private Sector 

Personnel Cost  per plant 

Electricity Cost per m3 treated 

Consumables Cost per m3 treated 

Overheads  as a proportion of direct costs 

Loan Details – For Private Sector 

Loan for Capital Requirements Amount 

Interest Rate for Loan Percentage 

Loan Tenor  Years 

Loan Repayment Start Year Year 

Additional Information 

Annuity Payment in Current Year Money Amount 

Rate of return on annuity fund Percentage 

Start year for annuity Year 

Duration of Contract No. of years 

 

Table 12: FSTP – CAPEX and OPEX Requirements - Utility 
Table 12 presents the list of data required to enter the CAPEX and OPEX details of FSTP when utility 
provides the service 

Demand Information 
Sludge that Reaches Plant  per Plant 
Weight of Final Product Produced per meter cube of Sludge 
Retail Price  per Kilogram 
Tipping fee per meter cube per Year 

OPEX Information 
Personnel Cost  per plant 
Electricity Cost per m3 treated 
Consumables Cost per m3 treated 
Overheads  as a proportion of direct costs 
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CAPEX Information 
Land Cost  per Plant 
Cost of Buildings with Useful Life per Plant (cost); Years (useful life) 
Cost of Machinery with Useful Life per Plant (cost); Years (useful life) 

Loan Details 
Loan for Capital Requirements Amount 
Interest Rate for Loan Percentage 
Loan Tenor  Years 
Loan Repayment Start Year Year 

Grant Details 
Grant Amount Amount 
Grant Recognition Period No. of years 
Starting Year for Grant Recognition Year 

 

Table 12A: FSTP – CAPEX and OPEX Requirements - Private Sector 
Table 12A presents the list of data required to enter the CAPEX and OPEX details of FSTP when 
private sector provides the service 

OPEX Information 
Personnel Cost  per plant 
Electricity Cost per m3 treated 
Consumables Cost per m3 treated 
Overheads  as a proportion of direct costs 

 

Table 13: Revenue and Cost Items in Conventional Sewers Profit and 
Loss Statement - Utility 

Table 13 presents the list of data required to enter the revenue and cost details of conventional 
sewers when utility provides the service 

1. Revenue 

     1.1 Total Revenue from Volumetric Billing 

     1.2 Total Revenue from Grants 

     1.3 Revenue from Other Sources 

     1.4 Sanitation Levy/Surcharge 

     1.5 Revenue from Tipping Fees 

2. Costs 

2.1 Direct Costs for Sewer Net Operation 

    2.1.1 Electricity 

    2.1.2 Personnel Costs for Sewer Network Operations 

    2.1.3 Cost of Maintenance and Repairs of the Sewer Network  
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    2.1.4 Operating Costs for Cannon Jets 

    2.1.5 Cost of Maintenance and Repairs for Cannon Jets 

2.2 Direct Costs for WWTP Operations 

    2.2.1 Electricity for WWTP 

    2.2.2 Personnel Costs for WWTP Operations and Maintenance 

    2.2.3 Equipment and Tools for Operations and Maintenance 

    2.2.4 Maintenance of the WWTP 

2.3 Overheads (Administration, Sales, Staff Development and Indirect Costs) 

2.4 Depreciation 

2.5 Financial Charges 

Net Income for Business Unit 

 

Table 13A: Private Sector’s Revenue and Cost Items in Conventional 
Sewers Profit and Loss Statement – Private Sector 

Table 13 A presents the list of data required to enter the revenue and cost details of conventional 
sewers when private sector provides the service 

1. Revenue  

     1.1 Total Revenue from Annuity Payment 

2. Costs 

2.1 Direct Costs for Sewer Net Operation 

    2.1.1 Electricity 

    2.1.2 Personnel Costs for Sewer Network Operations 

    2.1.3 Cost of Maintenance and Repairs of the Sewer Network  

    2.1.4 Operating Costs for Cannon Jets 

    2.1.5 Cost of Maintenance and Repairs for Cannon Jets 

2.2 Direct Costs for WWTP Operations 

    2.2.1 Electricity for WWTP 

    2.2.2 Personnel Costs for WWTP Operations and Maintenance 

    2.2.3 Equipment and Tools for Operations and Maintenance 

    2.2.4 Maintenance of the WWTP 

2.3 Overheads (Administration, Sales, Staff Development and Indirect Costs) 

2.4 Depreciation 

2.5 Financial Charges 

Net Income for Business Unit 
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Table 14: Revenue and Cost Items in Condominial Sewers Profit and Loss 
Statement 

Table 14 presents the list of data required to enter the revenue and cost details of condominial 
sewers 

1. Revenue  
     1.1 Total Revenue from Monthly Subscription 
     1.2 Total Revenue from Grants 
2. Costs 
2.1 Direct Costs for Sewer Net Operation 
    2.1.1 De-Clogging Sewer Network 
    2.1.2 Personnel Costs for Sewer Network Operations 
    2.1.3 Cost of Maintenance and Repairs of the Sewer Network  
    2.1.4 Cost Paid to Private Sector for Desludging the Tanks 
2.3 Overheads (Administration, Sales, Staff Development and Indirect Costs) 
2.4 Depreciation 
2.5 Financial Charges 
Net Income for Business Unit 

 

Table 15: Revenue and Cost Items in Simplified Sewers Profit and Loss 
Statement 

Table 15 presents the list of data required to enter the revenue and cost details of simplified sewers 

1. Revenue  

     1.1 Total Revenue from Volumetric Billing 

     1.2 Total Revenue from Grants 

     1.3 Sanitation Levy/Surcharge 

2. Costs 

2.1 Direct Costs for Sewer Net Operation 

    2.1.1 De-Clogging Sewer Network 

    2.1.2 Personnel Costs for Sewer Network Operations 

    2.1.3 Cost of Maintenance and Repairs of the Sewer Network  

    2.1.4 Electricity Cost for Sewer Network  

2.3 Overheads (Administration, Sales, Staff Development and Indirect Costs) 

2.4 Depreciation 

2.5 Financial Charges 

Net Income for Business Unit 
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Table 16: Revenue and Cost Items in Emptying and Transportation Profit 
and Loss Statement – Utility and Private Sector 

Table 16 presents the list of data required to enter the revenue and cost details of the Emptying and 
transportation hardware. This applies when utility as well as private players provide the service. 

1. Revenue  

     1.1 Revenue from Manual Emptying Operations 

     1.2 Revenue from Vacuum Tanker Operations/Leasing 

     1.3 Revenue from Transportation Truck Operations 

2. Costs 

2.1 Direct Costs for Vacuum Truck Operations  

    2.1.2 Labour Costs 

    2.1.3 Cost of Equipment 

    2.1.4 Fuel Costs 

    2.1.5 Licensing Fees 

    2.1.6 Regular Maintenance Costs 

    2.1.7 Tipping Fee 

    2.1.8 Leasing Costs 

2.2 Direct Costs for Transportation Truck Operations  

    2.2.1 Labour Costs 

    2.2.2 Fuel Costs 

    2.2.3 Regular Maintenance Costs 

2.3 Direct Costs for ME Operations  

    2.3.1 Labour Costs 

    2.3.2 Cost of Equipment 

    2.3.3 Leasing Costs 

    2.3.4 Costs Related to Emptying Unlined Pits 

2.4 Depreciation 

2.5 Financial Charges 

2.6 Overheads 

Net Income for Business Unit 

 

Table 17: Revenue and Cost Items in Reuse Plant Profit and Loss 
Statement - Utility 

Table 17 presents the list of data required to enter the revenue and cost details of the reuse plant 
when utility provides the service 
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1. Revenue  

     1.1 Revenue from Sales  

     1.2 Grant Revenue 

2. Costs 

2.1 Direct Costs for Operations  

    2.1.1 Personnel Costs for Plant Operations and Maintenance 

    2.1.2 Electricity Costs for Operations 

    2.1.3 Cost of Consumables for Operations 

2.2 Overhead Costs 

2.3 Depreciation 

2.4 Financial Charges 

Net Income for Business Unit 

 

Table 17A: Revenue and Cost Items in Reuse Plant Profit and Loss 
Statement – Private Sector 

Table 17A presents the list of data required to enter the revenue and cost details of the reuse plant 
when the private sector provide service 

1. Revenue  

     1.1 Revenue from Annuity  

2. Costs 

2.1 Direct Costs for Operations  

    2.1.1 Personnel Costs for Plant Operations and Maintenance 

    2.1.2 Electricity Costs for Operations 

    2.1.3 Cost of Consumables for Operations 

2.2 Overhead Costs 

2.3 Depreciation 

2.4 Financial Charges 

Net Income for Business Unit 

Table 18: Revenue and Cost Items in FSTP Profit and Loss Statement - 
Utility 

Table 18 presents the list of data required to enter the revenue and cost details of the FSTP when 
the utility provides the service 
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1. Revenue  

     1.1 Revenue from Tipping Fees 

     1.2 Grant Revenue 

2. Costs 

2.1 Direct Costs for Operations  

    2.1.1 Personnel Costs for Plant Operations and Maintenance 

    2.1.2 Electricity Costs for Operations 

    2.1.3 Cost of Consumables for Operations 

2.2 Overhead Costs 

2.3 Depreciation 

2.4 Financial Charges 

Net Income for Business Unit 

 

Table 18A: Revenue and Cost Items in FSTP Profit and Loss Statement – 
Private Sector 
Table 18A presents the list of data required to enter the revenue and cost details of the FSTP when 
the private sector provide the service 

1. Revenue  

     1.1 Revenue from Annuity 

2. Costs 

2.1 Direct Costs for Operations  

    2.1.1 Personnel Costs for Plant Operations and Maintenance 

    2.1.2 Electricity Costs for Operations 

    2.1.3 Cost of Consumables for Operations 

2.2 Overhead Costs 

2.3 Depreciation 

2.4 Financial Charges 

Net Income for Business Unit 
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A2 – Universe of Sanitation Systems  

# Toilet Containment Emptying Transportation Treatment 

CO-1 
Cistern 
Flush 

Conventional Sewer 
Connection 

Conventional 
Sewer 

Conventional 
Sewer 

WWTP 

CO-2 
Cistern 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-3 
Cistern 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-4 
Cistern 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-5 
Cistern 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-6 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer via 
Settling Tank 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-7 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer 
(directly) 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-8 
Cistern 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-9 
Cistern 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-10 
Cistern 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-11 
Cistern 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-12 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer via 
Settling Tank 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-13 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer 
(directly) 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-14 
Pour 
Flush 

Unlined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck WWTP 
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CO-15 
Pour 
Flush 

Lined Individual Pit Latrine 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-16 
Pour 
Flush 

Unlined Shared Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck WWTP 

CO-17 
Pour 
Flush 

Lined Shared Pit Latrine 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-18 
Pour 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-19 
Pour 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-20 
Pour 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-21 
Pour 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

WWTP 

CO-22 
Pour 
Flush 

Unlined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck WWTP 

CO-23 
Pour 
Flush 

Lined Individual Pit Latrine 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-24 
Pour 
Flush 

Unlined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck WWTP 

CO-25 
Pour 
Flush 

Lined Shared Pit Latrine 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-26 
Pour 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-27 
Pour 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-28 
Pour 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 

CO-29 
Pour 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

WWTP 
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CO-30 
Pour 
Flush 

Lined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Vacuum Truck 
(Large) 

WWTP 

CO-31 
Pour 
Flush 

Lined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Vacuum Truck 
(Large) 

WWTP 

CO-32 
Pour 
Flush 

Lined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Vacuum Truck 
(Large) 

WWTP 

CO-33 
Pour 
Flush 

Lined Shared Pit Latrine 
Manual 
Emptying with 
MDU 

Vacuum Truck 
(Large) 

WWTP 

CO-34 Slab Unlined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck WWTP 

CO-35 Slab Lined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck WWTP 

CO-36 Slab Unlined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck WWTP 

CO-37 Slab Lined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck WWTP 

CO-38 Slab Unlined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck WWTP 

CO-39 Slab Lined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck WWTP 

CO-40 Slab Unlined Shared Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck WWTP 

CO-41 Slab Lined Shared Pit Latrine 
Manual 
Emptying with 

Transfer Truck WWTP 
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MDU 

CO-42 
Cistern 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-43 
Cistern 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-44 
Cistern 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-45 
Cistern 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-46 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer via 
Settling Tank 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-47 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer 
(directly) 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-48 
Cistern 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-49 
Cistern 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-50 
Cistern 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-51 
Cistern 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-52 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer via 
Settling Tank 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-53 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer 
(directly) 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-54 
Pour 
Flush 

Unlined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck FSTP 

CO-55 
Pour 
Flush 

Lined Individual Pit Latrine 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-56 
Pour 
Flush 

Unlined Shared Pit Latrine 
Manual 
Emptying with 

Transfer Truck FSTP 



69 
 

MDU 

CO-57 
Pour 
Flush 

Lined Shared Pit Latrine 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-58 
Pour 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-59 
Pour 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-60 
Pour 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-61 
Pour 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

FSTP 

CO-62 
Pour 
Flush 

Unlined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck FSTP 

CO-63 
Pour 
Flush 

Lined Individual Pit Latrine 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-64 
Pour 
Flush 

Unlined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck FSTP 

CO-65 
Pour 
Flush 

Lined Shared Pit Latrine 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-66 
Pour 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-67 
Pour 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-68 
Pour 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-69 
Pour 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

FSTP 

CO-70 
Pour 
Flush 

Lined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Vacuum Truck 
(Large) 

FSTP 
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CO-71 
Pour 
Flush 

Lined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Vacuum Truck 
(Large) 

FSTP 

CO-72 
Pour 
Flush 

Lined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Vacuum Truck 
(Large) 

FSTP 

CO-73 
Pour 
Flush 

Lined Shared Pit Latrine 
Manual 
Emptying with 
MDU 

Vacuum Truck 
(Large) 

FSTP 

CO-74 Slab Unlined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck FSTP 

CO-75 Slab Lined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck FSTP 

CO-76 Slab Unlined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck FSTP 

CO-77 Slab Lined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck FSTP 

CO-78 Slab Unlined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck FSTP 

CO-79 Slab Lined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck FSTP 

CO-80 Slab Unlined Shared Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck FSTP 

CO-81 Slab Lined Shared Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck FSTP 

CO-82 
Cistern 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 
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CO-83 
Cistern 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 

CO-84 
Cistern 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 

CO-85 
Cistern 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 

CO-86 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer via 
Settling Tank 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 

CO-87 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer 
(directly) 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 

CO-88 
Cistern 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-89 
Cistern 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-90 
Cistern 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-91 
Cistern 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-92 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer via 
Settling Tank 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-93 
Cistern 
Flush 

Simplified Sewer Connected 
to Conventional Sewer 
(directly) 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-94 
Pour 
Flush 

Unlined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck Reuse 

CO-95 
Pour 
Flush 

Lined Individual Pit Latrine 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 

CO-96 
Pour 
Flush 

Unlined Shared Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck Reuse 

CO-97 
Pour 
Flush 

Lined Shared Pit Latrine 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 
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CO-98 
Pour 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 

CO-99 
Pour 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 

CO-100 
Pour 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 

CO-101 
Pour 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Small) 

Vacuum Truck 
(Small) 

Reuse 

CO-102 
Pour 
Flush 

Unlined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck Reuse 

CO-103 
Pour 
Flush 

Lined Individual Pit Latrine 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-104 
Pour 
Flush 

Unlined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck Reuse 

CO-105 
Pour 
Flush 

Lined Shared Pit Latrine 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-106 
Pour 
Flush 

Individual Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-107 
Pour 
Flush 

Shared Septic Tank 
Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-108 
Pour 
Flush 

Condominial Sewers 
Connected to Septic Tank 
with ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-109 
Pour 
Flush 

Condominial Sewers 
Connected to Ring Pit with 
ABR 

Vacuum Truck 
(Large) 

Vacuum Truck 
(Large) 

Reuse 

CO-110 
Pour 
Flush 

Lined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Vacuum Truck 
(Large) 

Reuse 

CO-111 
Pour 
Flush 

Lined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Vacuum Truck 
(Large) 

Reuse 
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CO-112 
Pour 
Flush 

Lined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Vacuum Truck 
(Large) 

Reuse 

CO-113 
Pour 
Flush 

Lined Shared Pit Latrine 
Manual 
Emptying with 
MDU 

Vacuum Truck 
(Large) 

Reuse 

CO-114 Slab Unlined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck Reuse 

CO-115 Slab Lined Individual Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck Reuse 

CO-116 Slab Unlined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck Reuse 

CO-117 Slab Lined Shared Pit Latrine 

Manual 
Emptying with 
Bucket and 
Shovels 

Transfer Truck Reuse 

CO-118 Slab Unlined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck Reuse 

CO-119 Slab Lined Individual Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck Reuse 

CO-120 Slab Unlined Shared Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck Reuse 

CO-121 Slab Lined Shared Pit Latrine 
Manual 
Emptying with 
MDU 

Transfer Truck Reuse 

 

  



74 
 

 


