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Lack of safe and reliable water supply affects more than 800 million people worldwide. Globally, 
this has a major negative impact on human health, environmental sustainability and on economic 
development. Rapid population growth, urbanisation, climate change, pollution and inadequate 
financing present unprecedented challenges to the provision of water and sanitation services.

Improving and managing universal services of water and sanitation in a holistic manner is critical to 
achieving the United Nations Sustainable Development Goals, and addressing the needs of millions 
of people around the world. Ensuring access to water services is a key factor in working towards 
the Goals, and water service delivery planning can support utilities in improving provision of these 
services. A service delivery plan identifies the actions required and associated costs for achieving a 
defined level of water services delivery over a defined period. 

Over the years, the International Water Association (IWA) has developed several frameworks and 
guidance for utilities to improve water services. These include the IWA Bonn Charter for Safe Drinking 
Water which established a framework for the collective implementation of integrated risk assessment 
and management systems aimed at ensuring the safe management of drinking water. This provided 
a foundation for developing the IWA/WHO Water Safety Planning Manual, which has played an 
important role in improving the provision of safe drinking water. 

However, there was a need to support utilities with limited resources by providing guidance on the 
implementation of water services now and in the future with changing populations, climate, land 
use and urbanisation. Utilities are usually required to develop strategic plans by their regulators; 
however, service delivery plans are not mandatory. Yet they are extremely useful as they can provide 
actionable steps to implement strategic plans including the measures required and associated costs 
for achieving a defined level of water services delivery over a defined period.

This document is a guide or how-to manual on preparing water service delivery plans with a focus on 
small to medium-sized water utilities having approximately 5,000 to more than 100,000 connections 
mainly in areas with limited capacity and resources. The manual is simplified enough to ensure 
that these utilities are able to move from a situation where they might be struggling to deliver 
water services to one in which basic service levels in terms of water quality, quantity, accessibility, 
reliability, affordability and acceptability are met. Meeting these basic service levels provides a strong 
foundation for the utility to progressively move up the ladder of delivering improved services.

Kalanithy Vairavamoorthy, Phd 
Executive Director, International Water Association

Foreword
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Part 1

1. Introduction

This manual is a guide on how to prepare a service delivery 
plan for small to medium-sized water utilities (supplying 
approximately 5,000 to more than 100,000 customers) 
in Africa and similar settings. It is intended for utilities 
operating in limited resource settings, and/or working 
with limited data and information. It is a useful reference 
for utilities embarking on developing their first water 
service delivery plan, and for those intending to improve 
their existing service delivery planning. This type of plan 
identifies the actions required and associated costs for 
achieving a defined level of water services delivery over a 
defined period. 

The manual is in two parts: 

Part 1: Explains how to use cost and financial models to 
produce a new delivery plan.

Part 2: Provides utilities with the tools used to develop the 
service delivery plan for the fictional Milele Town in Kenya, 
so that utilities can adjust and develop it to suit their own 
context.

A service delivery plan consists of three components: 

1. A narrative on the current situation, the various plans, 
and programmes to be pursued, and a summary of the 
costs.

2. A spreadsheet-based cost plan which gives the cost 
assumptions, presents the current operating costs and 
how they will change during the period of the plan, and the 
costs of planned developments for a utility. A development 
is a set of activities (e.g. improved revenue collection) that 
are required for the utility to achieve the desired level of 
service. The bottom line provides total annual costs for the 
planning period and required tariff calculations.

3. A spreadsheet-based financial model which connects 
with the cost plan and can make comparisons between 
funding options.

Note: The cost plan and the financial model are integrated 
in the one spreadsheet-based system. The relationship 
of the contents of a business plan, a master plan and a 
strategic plan can be seen in the diagram in Annex 1.

Utilities are normally required to develop business 
plans, master plans or strategic plans by their regulators. 
Business plans seem to be most commonly based on the 
number of guiding documents available; for example, the 
Water Services Regulatory Board (WASREB) Guideline on 
Business Planning 20191 and the UN Habitat’s Guidelines 
for Preparing a Business Plan for Urban Water Utility 2. 
As illustrated in Annex 1, there are some differences and 
commonalities between the three types of plan.

A master plan is at a high level and has a long-range vision 
on direction and development. A strategic plan is for a 
shorter period (3–5 years) and is used for implementing 
and managing strategic direction. A business plan details 
goals and how these will be achieved by whom and in what 
timeframe. 

A service delivery plan forms the bulk of a business plan 
but takes it to the next step by converting a business plan 
into real actions, showing what is important in the short, 
medium and long term. A service delivery plan helps 
utilities to think beyond infrastructure but also to consider 
non-technical issues such as training which are equally 
important for achieving their goals. Service delivery 
plans are in most cases not mandatory, and guidelines 
for developing them are not provided. This manual is 
important in covering this gap and ensuring that utilities 
know how to move forwards once they have developed 
their strategic plan.

It is important to note that some essential exercises 
necessary in water service delivery, such as financial 
forecasts, equity in service delivery and determination of 
non-revenue water, are outside the scope of this manual. 
Users are advised to seek help for instruction in fulfilling 
such needs. The manual covers the basics of service 
delivery planning to ensure that small utilities can move 
themselves from an ‘unstable’ to a ‘stable’ position, after 
which additional planning activities can be introduced. 
Assumptions made in the cost and financial plans are 
specific for the example given. Users will need to consider 
their local situation when making assumptions.

Downloaded from http://iwaponline.com/ebooks/book-pdf/871712/wio9781789062441.pdf
by Bodleian Libraries of the University of Oxford user
on 15 April 2021



Guidance on Preparing Water Service Delivery Plans | 6   

Water service delivery can help attain Sustainable 
Development Goal 6, specifically target 6.1: by 2030, 
achieve universal and equitable access to safe and 
affordable drinking water for all. If a water service provider 
includes Sustainable Development Goal 6.1 as a main goal, 
or is instructed to do so by its government, the universal 
coverage element provides for equity of water supply 
by 2030, including provision for those in poverty. In the 
shorter term, additional kiosk-type provision can be made 
for those living within reach of the distribution system, 
and for other temporary approaches, such as tanker-fed 
community-managed systems, to be put in place, until the 
distribution system has been extended to achieve universal 
coverage. In parallel, water service delivery responds to the 
UN Resolution of Water and Sanitation as a Human Right, 
which gives specific focus to equity of service in relation to 
poverty, including that water should be affordable as well 
as safe and accessible. The UN Resolution also addresses 
sustainability, with loss of a service being related to loss of 
a human right. 

Assumptions on available water resources have to be 
made on the basis of best estimates of population 
(usually growth), the best knowledge available on rainfall 
predictions and on storage provisions, whether reservoir 
capacity or groundwater recharge. Climate change has 
increased the frequency of extreme rainfall events, 
both wet and dry; consequently, plans must be based 

on the likelihood of periods (years) of either dry or wet 
conditions. If an area is currently receiving greater than 
average rainfall, plans cannot be made on the continuation 
of ‘wetter’ conditions but must take into account future 
dry periods 3.

Two excel files are attached to this document. 
To access these files click on the paperclip 
symbol on the sidebar in Acrobat Reader 
where they can be accessed. The files include:

1. 2020 Milele Town Services Delivery Cost 
Plan (example of a spreadsheet based cost 
plan)

2. MIWASCO General Water Supply financial 
model (example of a spreadsheet-based 
financial model)

Guidance on Preparing Water Service Delivery Plans | 7   

Figure 1. Steps to develop a service delivery plan

To bring improvements in service delivery, a delivery plan 
can be developed by following five simple steps (Figure 1). 

1. Determine the current situation and status of 
performance indicators
The current situation can be assessed using available 
performance indicators. In the case of Kenya, water 
utilities can use the key performance indicators (KPIs) that 
are reported to the regulator, WASREB, as data already 
exists. These include water coverage; drinking water 
quality; hours of supply (hours per day); non-revenue 
water; metering ratio; staff productivity (staff per 1,000 
connections); personnel expenditure (as a percentage 
of operation and maintenance costs); revenue collection 
efficiency; operation and maintenance cost coverage; 
sewered sanitation coverage; and sanitation coverage.

However, water utilities should not limit themselves to 
set indicators from a regulator that are used for reporting. 
They can include indicators that are best suited to match 
their strategic plans. This step also involves identifying 
and filling in any data gaps. The areas with data gaps or no 
information should be noted as they will inform actions for 
the first year of the delivery plan in step 3.

2. Set targets for the performance indicators

The water utility at this stage must determine what it aims 
to achieve in the 5-year delivery period with achievable 
targets. This step, together with steps 3 and 4, is performed 
iteratively so the utility has sufficient revenues and 
financing in the 5-year period for these targets.

3. Determine the actions needed to meet targets

For each action determined, the who (who will be 
implementing), the when (when it will be implemented) 
and the cost should also be identified. Several actions may 
be required to address a single target. Approaching a KPI 
through multiple and coherent actions should be the goal.

4. Develop a cost plan

The cost plan brings together the utility’s annual operation 
and maintenance costs and the capital requirements for 
actions identified in step 3.

5. Develop the financial model

The financial model provides information that can be used 
in identifying current and future investment needs and 
options. This can be put together in a financial plan.

More details of the step-by-step process are given in the 
sections below.

1.1. Service delivery planning 

STEP 1.  
Situational analysis

STEP 2.   
Set goals, objectives 

and strategies

STEP 3.   
Set actions and 

targets

STEP 4.   
Develop a cost plan of 
the identified actions

STEP 5.   
Develop the financial 

plan
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2. Determining the current status of performance indicators

Establishing current service levels (step 1) is the baseline 
against which targets for the service provider will be 
determined. Such service levels may, for example, cover 
the water quality, quantity, accessibility, reliability, 
affordability and acceptability. The analysis includes 
interrogation of the current performance in the various 
components and KPIs compared with the ideal status 
as described in an organisation’s strategic plan. In this 
manual, it is assumed that the utility will already have a 
strategic plan, or equivalent.

It is important to note that a strategic plan is different 
from a service delivery plan: the former defines the 
‘what’ while the later defines the ‘how’. The strategic plan 
outlines the mission, vision and values of the organisation, 
identifying the broad challenges to be solved and setting 
the guiding policies. The strategic plan is important as 
it informs decision making on how to allocate limited 
resources among core business functions and how to make 
investments that increase value for utility customers and 
stakeholders within acceptable levels of risk. 

The service delivery plan determines the current status 
of KPIs and defines what steps to take to improve the 
KPI score with the overall aim of solving the challenges 
identified in the strategic plan. The service delivery plan 
determines the costs of the steps to be taken and defines 
responsibilities. 

For a public utility, the key value for customers and 
stakeholders is usually accessing safe drinking water and 
sanitation services (if these are also provided) at affordable 
cost. If well developed, the goals will ideally be shaped by 
the local environmental, regulatory, political and economic 
considerations, as well as by the community and social 
agenda. 

Several tools exist that can establish current service 
delivery performance; for example, AquaRating (https://
aquarating.org/) developed by the International Water 
Association and the InterAmerican Development Bank, and 
the World Bank’s Utility Turnaround Framework. 

In the example given later in this manual for the Milele 
Water and Sanitation Company (MIWASCO), a fictional 
water utility that serves the fictional Milele Town, the 
current service delivery performance was determined 
on the basis of the WASREB-recommended performance 
indicators. Additionally, a cost plan and a financial model 
were used to establish the utility baseline costs and the 
costs of the necessary service delivery developments, as 
shown later.
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3. Setting objectives/targets and identifying actions 

Setting the targets for service delivery over the planning 
period (step 2) goes hand in hand with identifying the 
actions to achieve them (step 3). Service delivery plans 
are designed to convert the targets (the what) into 
several stages for delivery improvements (the how). Each 
stage will depend on priorities related both to current 
performance and to national and local priorities. These will 
vary between utilities. 

This prioritisation of improvements in service then leads 
to the development of actions required to achieve specific 
targets for key KPIs. In the case of the plan for Milele Town, 
the following stages were followed: 

Stage 1. Determine current basic operation costs and how 
they will change over the plan period.

Stages 2 and 3. 
(a) Development 1: improved revenue collection.
(b) Development 2: increased supply coverage by network 
extension.
(c) Development 3: drinking water quality.
(d) Development 4: leakage reduction in the distribution 
system.
(e) Development 5: improving water security in relation to 
predicted dry periods.

Stage 4. Integrate stage 1 and all the developments into 
one plan to produce total annual costs over the period of 
the plan. The result includes a narrative text describing 
all the actions and their costs, and a cost plan in a set of 
spreadsheets.

Stage 5. Using the financial model to consider the funding 
options, with a combination of calculated tariffs, grants 
and loans.

Developing a cost plan (step 4) involves costing target 
actions as well as designing an implementation plan. This 
cost plan will form a key input into the financial model. 
The details of the costing need to be worked out, usually 
in a separate file using data and information collected by 
the utility. This will include, for example, detailed costs 
of training staff, customer engagement through public 
meetings, household metering, installation of automated 
meters for kiosks, pumping, mapping of the distribution 
network, leak detection and leak repairs, non-revenue 
water (NRW) surveys, etc. An example of a cost plan is 
available as an attached file to this document, and details 
of the components within the cost plan are in part 2 of this 
manual.

The type of data and information required to compute 
costs will be determined from the objectives that are 
set, and actions that are identified in step 3. An example 
of the data and information that were obtained from 
MIWASCO to develop the cost plan is provided in section 
5. A summary of the cost plan is contained in the example 
financial model, also described in section 5.

4. Developing a cost plan 
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5. Using the financial model

To use the financial model (step 5), various data and 
information from the utility are required. The example 
financial model has a spreadsheet-based file with four 
sheets:

1. Cost plan sheet
2. Assumptions sheet
3. Inputs sheet
4. Summary statements sheet 

5.1. Populating the spreadsheets

The spreadsheets in the example financial model have been 
used to create several developments which already have 
formulae built into them (see Table 1). The developments 
for the example financial model that are detailed in part 2 
include the following:

Table 1. Proposed developments for MIWASCO as they appear in the Cost Plan

OPERATING COST ITEMS
Check and update customer database
Debt collection
Installation of 5 No. water ATMs in operational water 
kiosks
Installation of improved customer and meter reading 
database
Installation of standardised meters
 Capacity building for staff

Customer engagement through regular public meetings
Expansion of the network by an average of 10 km p.a

Detailed mapping of distribution network
Metering of all production boreholes
Set up of leak detection teams with training and 
capacity building
Active leak detection and leak repairs
Purchase of leak detection equipment
Stock of materials for leak repairs
Creating a network model, Conduct comprehensive 
NRW survey to determine physical and commercial 
losses and design of DMAs
Replcement of PVC pipeline with HDPE
Train staff on water saftery planning
Prepare first water safety plan
Increase storage
Construction of water kiosks

Guidance Document 
Developments 

Improved revenue collection

Distribution system leakage 
reduction

Drinking water quality

Increased supply coverage by 
network extension

MIWASCO Developments Activity item

Increase revenue collection 
efficiency to 90%

Leakage reduction from 66% to 
30%

Improving drinking water quality

Network expansion of the 
distribution system

• improved revenue collection;
• increased supply coverage by network extension;
• drinking water quality;
• distribution system leakage reduction.

The parameters in the formulae are set by the user. Once 
the required information is inserted into the ‘Assumptions’ 
and ‘Inputs’ worksheets, results are automatically worked 
out in the Summary Statements sheet as per the pre-
set formulae. It is therefore important that accurate 
information is obtained and filled into the ‘Assumptions’ 
and ‘Inputs’ worksheets. Data should be entered into the 
yellow-coloured cells.
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5.1.1. Basic assumptions, water tariff and 
population
Populating the financial model begins with the 
Assumptions sheet (see sections of the Assumption sheet 
in Tables 2 and 3). Information on (1) basic assumptions, 
(2) tariff charges and (3) population figures needs to be 
available. The user should have access to the information; 
if it is not available, the user will need to make estimates 
as well as take steps to obtain the data.

1) Basic Assumptions
(a) Start Year: the year in which data on inputs into the 
worksheet have started. 

(b) Average Household Size: the average number of people 
within each household in the service area. This is obtained 
from census data.

(c) Other Expenses as % of Revenue: other costs apart 
from salaries, chemicals, electricity and new connection 
costs, expressed as a percentage of the total revenue of 
the utility. This can be obtained from the utility financial 
records. 

(d) Other Current Assets as % of Revenue: this is income 
from other sources apart from water consumption and 
sewerage revenues, for example income from a training 
centre, expressed as a percentage of the total revenue.

(e) Long-Term Investments as % of Rev.: the amount of 
revenue put into a long-term investment plan expressed as 
a percentage of the total revenue.

(f) Current Liabilities as % of Revenue: the amount of debt 
owed to others expressed as a percentage of the total 
revenue.

Table 3. Assumptions sheet view of the Tariff and Population in Service Area section

Table 2. A view of the Basic Assumptions part of the 
Assumptions sheet

UTILITY FINANCIAL MODEL: ASSUMPTIONS

Version 1.0
Date 01/04/2020
Currency 2018 KES
Utility name

Basic Assumptions Source

Start Year
Average Household Size

Other Expenses as % of Revenue
Other Current Assets as % of Revenue
Long -Term Investments as % of Rev.
Current Liabilities as % of Revenue

Average Interest Rate on Debt
Average Interest Rate: LT Investments

Average Tax Rate

Depreciation Rate

Tariff
Note: Simple volumetric tariff assumed

Current 2 3 4 5 6 7 8 9 10 11
Water: Household (per m3)
Water: Industrial (per m3)
Sewerage: Household (per m3 water)
Sewerage: Industrial (per m3 water)
Connection Fee: Household
Connection Fee: Industrial

Population in Service Area

Current 2 3 4 5 6 7 8 9 10 11
Total Population
Estimated Households

(g) Average Interest Rate on Debt: the estimated 
percentage interest charged on the utility debt.

(h) Average Interest Rate: LT Investments: the estimated 
interest rate obtained from the long-term investment.

(i) Average Tax Rate: this is tax charged on the utility 
yearly expressed as a percentage.

(j) Depreciation Rate: the estimated rate of depreciation 
of the utility assets.
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(g) Average Interest Rate on Debt: the estimated 
percentage interest charged on the utility debt.

(h) Average Interest Rate: LT Investments: the estimated 
interest rate obtained from the long-term investment.

(i) Average Tax Rate: this is tax charged on the utility 
yearly expressed as a percentage.

(j) Depreciation Rate: the estimated rate of depreciation 
of the utility assets.
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2) Tariff
Note: a simple volumetric tariff is assumed.

(a) Water: Household (per m3): the amount of money the 
utility charges for each cubic metre of water consumed by 
a household.

(b) Water: Industrial (per m3): the amount of money the 
utility charges for each cubic metre of water consumed by 
an industrial customer.

(c) Sewerage: Household (per m3 water): the amount of 
money the utility charges for providing sewerage services 
for each cubic metre of water released by a household.

(d) Sewerage: Industrial (per m3 water): the amount of 
money the utility charges for providing sewerage services 
for each cubic metre of water released by an industrial 
customer.

(e) Connection Fee: Household: the fee charged to a 
household for the authorised connection of a consumption 
point.

(f) Connection Fee: Industrial: the fee charged to an 
industrial customer for the authorised connection of a 
consumption point.

3) Population in Service Area
(a) Total Population: the total number of people living in 
the utility service area. This is obtained from census data.

(b)Estimated Households: the estimated number of 
households within the area served by the utility. This is 
obtained from census data.

5.1.2. Information requirements for the 
Inputs sheet
For the inputs sheet, the following datasets are required: 
(1) Water Production; (2) Water Consumption and 
Revenues; (3) Expenses; (4) Assets; (5) Liabilities and 
Equity; (6) Statement of Cash Flows. 

(1) Water Production
(A) WATER PRODUCED

(i)Total Production Capacity (m3): the volume of water 
the utility is designed to produce at its optimum. The 
information is obtained from the engineering designs of 
the treatment plant.

(ii) Total Production (m3): the actual volume of water 
produced by the utility at its current state. The figure is 
obtained by measuring the amount of treated water that 
leaves the treatment plant.

(iii) Production as a % of Total Capacity: an expression of 
Total Production as compared with the Total Production 
Capacity (Water Treatment Plant Utilisation Capacity). 

Note: for the MIWASCO example (detailed in part 2), as 
there was an absence of a centralised treatment plant, the 
production capacity of the boreholes was used.

(B) WATER AVAILABLE FOR CONSUMPTION

(i) Non-Revenue Water - Technical Losses (%): non-revenue 
water (NRW) is water that has been produced and is lost 
on the way before reaching the customer. It is also known 
as unaccounted for water. Technical Losses of NRW are 
losses due to leakage in the distribution network. More 
information on determining NRW can be obtained by 
studying the Standard IWA Water Balance.

(ii) Total Water Available (m3): total water available is 
obtained by subtracting NRW from the Total Production.

(2) Water Consumption and Revenues
(A) HOUSEHOLD CUSTOMERS

(i) Total Connections: the total number of authorised 
household consumption points that a utility has on its 
record.

(ii) Consumption Per Connection with NRW (m3): the 
average volume of water that a household consumes per 
year. It is obtained by determining the amount of water 
in the Total Production allocated to household supplies, 
divided by the Total Connections for households.

(iii) Consumption Per Connection without NRW (m3): 
the actual average volume of water that a household 
consumes. It is obtained by determining the amount of 
water that is actually consumed by households, divided by 
the Total Connections for households.

• Water Sales: the total amount of money the utility
makes through sales of water that is consumed by 
households (without NRW).

• Sewerage Fees: the total amount of money
charged on households for the sewerage service 
provision.

(iv) Collection Efficiency: an expression of the amount of 
revenue collected compared with the total bill produced 
every month. It is expressed as a percentage.
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(v) New Connections: the number of new authorised 
household consumption points that have been added to 
the Total Connections.

(B) INDUSTRIAL CUSTOMERS

(i) Total Connections: the total number of authorised 
industrial consumption points that a utility has on its 
record.

(ii) Consumption Per Connection (m3): the average 
volume of water that an industrial customer consumes. 
It is obtained by determining the amount of water that 
is actually consumed by authorised industrial customers, 
divided by the Total Connections for industrial customers.

• Water Sales: The total amount of money the utility
makes through sales of water that is consumed by 
industrial customers (without NRW).

• Sewerage Fees: total amount of money charged
on industrial customers for the sewerage service 
provision.

(iii) New Connections: the number of new authorised 
industrial consumption points that have been added to the 
Total Connections.

(C) UNBILLED WATER

(i) Water Available for Consumption: total water available 
is obtained by subtracting NRW from the Total Production.

(ii) Total Consumed by Customers: the volume of water 
consumed by all customers. It is obtained by multiplying 
Total Connections by the Consumption per Connection. 
This is already worked out in the sheet.

(iii) Unbilled Water: the difference between Water 
Available for Consumption and Total Consumed by 
customers. This is already worked out in the sheet.

(iv) Unbilled Water as a % of Total Production: the 
percentage obtained by dividing the Unbilled Water by 
Total Production and expressing this as a percentage. This 
is already worked out in the sheet.

(D) MARKET SIZE

(i) Total Households in Service Area: the number of 
households in the area earmarked for service by a utility 
estimated from census data.

(ii) Total Actual + Potential Consumption (m3):  the total 
volume of water that is consumed with the estimated 
water that could be consumed if the remaining potential 
customers were connected. This is already worked out in 
the example sheet.

(iii) Total Value of Consumption:  a compilation of the total 
potential earnings obtained by multiplying the water tariff 
by Total Actual + Potential Consumption (m3) and adding to 
the result of multiplying the sewerage tariff by Total Actual 
+ Potential Consumption (m3). This is already worked out in 
the example sheet.

(3) Expenses
(A) FIXED COSTS

(i) Total Employees: the total number of staff employed by 
the utility

• Average Salary / Employee (Annual): the total
salary expenditure divided by the Total Employees.

(ii) Depreciation: this is calculated from the depreciation 
rate and value of property, plant and equipment.

(iii) Other Expenses: this is calculated as a percentage of 
the revenue collected. This percentage is provided in the 
assumptions.

(B) VARIABLE COSTS

(i) Total Production (m3):  the volume of water the utility 
is designed to produce at its optimum. The information is 
obtained from the engineering designs of the treatment 
plant.

• Chemicals: Cost per m3: the Total Production
divided by the Total Cost of chemicals.

(ii) Chemicals: Total Cost: this is the cost of all chemicals 
used to obtain the total production.

• Electricity: Cost per m3: the Total Production
divided by the Total Cost of Electricity.

(iii) Electricity: Total Cost: the total cost of electricity used 
to obtain the Total Production.

• Repair and maintenance: Cost per m3: the Total
Production divided by the Total Cost of Repair and 
Maintenance.

(iv) Repair and maintenance: Total Cost:  the amount of 
money spent on repair and maintenance in a year.

• % of Revenues Written Off / Year: the Bad Debt
Expense expressed as a percentage of the total 
revenues.

(v) Bad Debt Expense: the average amount of debt that is 
written off every year.
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2) Tariff
Note: a simple volumetric tariff is assumed.
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(v) New Connections: the number of new authorised 
household consumption points that have been added to 
the Total Connections.

(B) INDUSTRIAL CUSTOMERS

(i) Total Connections: the total number of authorised 
industrial consumption points that a utility has on its 
record.

(ii) Consumption Per Connection (m3): the average 
volume of water that an industrial customer consumes. 
It is obtained by determining the amount of water that 
is actually consumed by authorised industrial customers, 
divided by the Total Connections for industrial customers.

• Water Sales: The total amount of money the utility
makes through sales of water that is consumed by 
industrial customers (without NRW).

• Sewerage Fees: total amount of money charged
on industrial customers for the sewerage service 
provision.

(iii) New Connections: the number of new authorised 
industrial consumption points that have been added to the 
Total Connections.

(C) UNBILLED WATER

(i) Water Available for Consumption: total water available 
is obtained by subtracting NRW from the Total Production.

(ii) Total Consumed by Customers: the volume of water 
consumed by all customers. It is obtained by multiplying 
Total Connections by the Consumption per Connection. 
This is already worked out in the sheet.

(iii) Unbilled Water: the difference between Water 
Available for Consumption and Total Consumed by 
customers. This is already worked out in the sheet.

(iv) Unbilled Water as a % of Total Production: the 
percentage obtained by dividing the Unbilled Water by 
Total Production and expressing this as a percentage. This 
is already worked out in the sheet.

(D) MARKET SIZE

(i) Total Households in Service Area: the number of 
households in the area earmarked for service by a utility 
estimated from census data.

(ii) Total Actual + Potential Consumption (m3):  the total 
volume of water that is consumed with the estimated 
water that could be consumed if the remaining potential 
customers were connected. This is already worked out in 
the example sheet.

(iii) Total Value of Consumption:  a compilation of the total 
potential earnings obtained by multiplying the water tariff 
by Total Actual + Potential Consumption (m3) and adding to 
the result of multiplying the sewerage tariff by Total Actual 
+ Potential Consumption (m3). This is already worked out in 
the example sheet.

(3) Expenses
(A) FIXED COSTS

(i) Total Employees: the total number of staff employed by 
the utility

• Average Salary / Employee (Annual): the total
salary expenditure divided by the Total Employees.

(ii) Depreciation: this is calculated from the depreciation 
rate and value of property, plant and equipment.

(iii) Other Expenses: this is calculated as a percentage of 
the revenue collected. This percentage is provided in the 
assumptions.

(B) VARIABLE COSTS

(i) Total Production (m3):  the volume of water the utility 
is designed to produce at its optimum. The information is 
obtained from the engineering designs of the treatment 
plant.

• Chemicals: Cost per m3: the Total Production
divided by the Total Cost of chemicals.

(ii) Chemicals: Total Cost: this is the cost of all chemicals 
used to obtain the total production.

• Electricity: Cost per m3: the Total Production
divided by the Total Cost of Electricity.

(iii) Electricity: Total Cost: the total cost of electricity used 
to obtain the Total Production.

• Repair and maintenance: Cost per m3: the Total
Production divided by the Total Cost of Repair and 
Maintenance.

(iv) Repair and maintenance: Total Cost:  the amount of 
money spent on repair and maintenance in a year.

• % of Revenues Written Off / Year: the Bad Debt
Expense expressed as a percentage of the total 
revenues.

(v) Bad Debt Expense: the average amount of debt that is 
written off every year.
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(4) Assets
(A) CURRENT ASSETS

(i) Revenues

• % of Connections Late in Paying Bills: Household
Customers: an estimation of the number of 
household customers who pay their bills late 
expressed as a percentage of the Total Household 
Connections.

• % of Connections Late in Paying Bills: Industrial
Customers: an estimation of the number of 
household customers who pay their bills late 
expressed as a percentage of the Total Household 
Connections.

(B) NON-CURRENT ASSETS

(i) Land and Fixed Assets 

• Land: Value of land owned by the utility.
• New Land Purchased: the value of new land

acquired by the utility.

• Other Fixed Assets: value of other fixed assets
such as buildings and equipment.

• Other Fixed Assets Purchased: value of Other
Fixed Assets acquired in the year.

(ii) Property, Plant and Equipment: total value of land, 
fixed assets, other fixed assets. Historical values of this 
value are used and projections are made by estimating an 
appreciation rate. 

Note: an annual appreciation rate of 9% was estimated for 
MIWASCO.

(5) Liabilities and Equity
(A) LIABILITIES

(i) Current Liabilities: the amount of money due to be paid 
to creditors within 12 months.

(ii) Debt: the total amount of money due to creditors of 
the utility.

(B) EQUITY

(i) Contributed Capital (Funding): funds contributed by the 
utility to acquire, upgrade, and maintain physical assets.

(ii) Donated Capital (Government Grants): funds donated 
by the government to acquire, upgrade, and maintain 
physical assets of the utility.

(6) Statement of Cash Flows
(A) INVESTING ACTIVITIES

(i) Capital Expenditures: funds contributed by the utility to 
acquire, upgrade and maintain physical assets.
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Part 2

6. The Milele Town service delivery plan, cost plan 
and financial model

Part 2 explains how the cost plan and financial model were 
created for each development in the MIWASCO case. As 
described in part 1, a development is a set of activities 
(e.g. improved revenue collection) that are required for the 
utility to achieve the desired level of service. It is meant 
to increase the understanding of how the financial model 
works and how to arrive at the figures in the spreadsheets. 

To begin with, the following Basic Assumptions were made 
as shown in Table 4:

In the cost plan and financial model, it was assumed that 
the following costs would remain the same over the next 
10 years: 

Table 4. Basic Assumptions made in the LOWASCO cost model

(i) The simple volumetric tariff would stay constant at KES 
(Kenyan shillings) 33 per cubic metre for both households 
and industries.

(ii) The connection fee for households would stay the same 
at KES 1,200 and KES 5,000 for industries for the 10-year 
planning period.

The population in 2017 was used as the current population, 
obtained from the Kenya National Census figures. The 
population in subsequent years was estimated using the 
3.35% population growth for Milele Town, also obtained 
from the Kenya National Census.

UTILITY FINANCIAL MODEL: ASSUMPTIONS

Version 1.0
Date 01/04/2020
Currency 2018 KES
Utility name MIWASCO

Basic Assumptions Source

Start Year 2015
Average Household Size 7                Based on WASREB LIA data (http://majidata.go.ke/public-portal/)

Other Expenses as % of Revenue 30% Calculated from MIWASCO financial records
Other Current Assets as % of Revenue 5% Assumed: MIWASCO records show a negative value for current assets
Long -Term Investments as % of Rev. 3% Assumed
Current Liabilities as % of Revenue 45% Calculated from MIWASCO financial records

Average Interest Rate on Debt 10% Assumed
Average Interest Rate: LT Investments 5% Assumed

Average Tax Rate 30% Kenyan corporate tax rate

Depreciation Rate 10% Rate used for plant, machinery and equipment
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(4) Assets
(A) CURRENT ASSETS

(i) Revenues

• % of Connections Late in Paying Bills: Household
Customers: an estimation of the number of 
household customers who pay their bills late 
expressed as a percentage of the Total Household 
Connections.

• % of Connections Late in Paying Bills: Industrial
Customers: an estimation of the number of 
household customers who pay their bills late 
expressed as a percentage of the Total Household 
Connections.

(B) NON-CURRENT ASSETS

(i) Land and Fixed Assets 

• Land: Value of land owned by the utility.
• New Land Purchased: the value of new land

acquired by the utility.

• Other Fixed Assets: value of other fixed assets
such as buildings and equipment.

• Other Fixed Assets Purchased: value of Other
Fixed Assets acquired in the year.

(ii) Property, Plant and Equipment: total value of land, 
fixed assets, other fixed assets. Historical values of this 
value are used and projections are made by estimating an 
appreciation rate. 

Note: an annual appreciation rate of 9% was estimated for 
MIWASCO.

(5) Liabilities and Equity
(A) LIABILITIES

(i) Current Liabilities: the amount of money due to be paid 
to creditors within 12 months.

(ii) Debt: the total amount of money due to creditors of 
the utility.

(B) EQUITY

(i) Contributed Capital (Funding): funds contributed by the 
utility to acquire, upgrade, and maintain physical assets.

(ii) Donated Capital (Government Grants): funds donated 
by the government to acquire, upgrade, and maintain 
physical assets of the utility.

(6) Statement of Cash Flows
(A) INVESTING ACTIVITIES

(i) Capital Expenditures: funds contributed by the utility to 
acquire, upgrade and maintain physical assets.
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Part 2

6. The Milele Town service delivery plan, cost plan 
and financial model

Part 2 explains how the cost plan and financial model were 
created for each development in the MIWASCO case. As 
described in part 1, a development is a set of activities 
(e.g. improved revenue collection) that are required for the 
utility to achieve the desired level of service. It is meant 
to increase the understanding of how the financial model 
works and how to arrive at the figures in the spreadsheets. 

To begin with, the following Basic Assumptions were made 
as shown in Table 4:

In the cost plan and financial model, it was assumed that 
the following costs would remain the same over the next 
10 years: 

Table 4. Basic Assumptions made in the LOWASCO cost model

(i) The simple volumetric tariff would stay constant at KES 
(Kenyan shillings) 33 per cubic metre for both households 
and industries.

(ii) The connection fee for households would stay the same 
at KES 1,200 and KES 5,000 for industries for the 10-year 
planning period.

The population in 2017 was used as the current population, 
obtained from the Kenya National Census figures. The 
population in subsequent years was estimated using the 
3.35% population growth for Milele Town, also obtained 
from the Kenya National Census.

UTILITY FINANCIAL MODEL: ASSUMPTIONS

Version 1.0
Date 01/04/2020
Currency 2018 KES
Utility name MIWASCO

Basic Assumptions Source

Start Year 2015
Average Household Size 7                Based on WASREB LIA data (http://majidata.go.ke/public-portal/)

Other Expenses as % of Revenue 30% Calculated from MIWASCO financial records
Other Current Assets as % of Revenue 5% Assumed: MIWASCO records show a negative value for current assets
Long -Term Investments as % of Rev. 3% Assumed
Current Liabilities as % of Revenue 45% Calculated from MIWASCO financial records

Average Interest Rate on Debt 10% Assumed
Average Interest Rate: LT Investments 5% Assumed

Average Tax Rate 30% Kenyan corporate tax rate

Depreciation Rate 10% Rate used for plant, machinery and equipment
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6.1. The cost plan 

The cost plan aims to provide MIWASCO with an 
understanding of the current baseline operation and 
maintenance costs. These costs are important as they 
are the foundation upon which the other proposed 
developments are built. To develop the cost plan, the 
data and information below should be collected and made 
available. Presented data will be both historical (for at 
least the past 3 years) and projected, for the number of 
years the delivery plan is intended to cover, ideally at least 
5 years and beyond. 

Obtaining Total Operating Cost for Milele Town in the  
Financial Model
To obtain the total costs of providing services to Milele 
Town in a year, expenses outline in Table 5 need to be 
included.

COSTS DESCRIPTION

SALARIES
Average annual salary per employee based on historical records and 
budgets

CHEMICALS
Annual volumetric cost calculated from annual expenditure on 
chemical and annual production

ELECTRICITY
Annual volumetric cost calculated from annual expenditure on 
electricity and annual production

REPAIR AND 
MAINTENANCE

Annual volumetric cost calculated from annual expenditure on repair 
and maintenance and annual production

NEW CONNECTIONS
Calculated from projected number of new connections and standard 
MIWASCO connection fee

BAD DEBT EXPENSE
Estimated on the basis of assumption that 25% of revenue is written 
off annually

DEPRECIATION
Calculated from accumulated depreciation and projected using an 
assumed annual depreciation rate of 10% for plant, machinery and 
equipment

OTHER EXPENSES
Covers all other expenses not included in the list and estimated from 
MIWASCO records to be approximately 30% of revenue annually

Table 5. Expenses used to calculate total costs of providing water services in Milelet Town
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Note the following. 

1. MIWASCO’s financial year begins in July and ends in 
June. In the financial model, the years used should be 
interpreted as starting in July of the year. For instance, in 
the financial model, the year 2019 refers to the financial 
year 2019/2020, the year 2020 refers to the financial year 
2020/2021.

2. The baseline as presented in the report only covers: 

(a) the current costs;

(b) investment to improve basic data; 

(c) Contributed capital of KES 1 million per annum and 
government grants of KES 2 million per annum; and

(d) debt reported in MIWASCO’s 2016/2017 financial 
statements and assumed annual loan repayment of 
KES 200,000 on outstanding loans and an additional 
KES2,300,00 per annum for 4 years to clear debt to WRMA 
and WASREB. 

3. The growth in the population to be served without 
investment to expand the distribution system.

4. The summation is already worked out in the ‘Summary 
Statements’ worksheet. For example, the Total Operating 
Cost for MIWASCO in 2019 can be found in cell G26 of the 
‘Summary Statements’ worksheet. 

5. In turn the information that goes into the summation 
in the ‘Summary Statements’ is obtained from the ‘Inputs’ 
worksheet; i.e. the information is first inserted as listed 
in section 5.1.2 (Information requirements for the Inputs 
Sheet). 

6. Historical figures are actual figures obtained from 
MIWASCO records for the previous years; in this case from 
2015 to 2017.

Projected figures are estimated figures of expenditure for 
each year in the future. They are computed to take into 
consideration planned expansions. These include both 
capital expenditure and operating expenditure.

6.2. Development 1. Improved 
revenue collection 
In this development, the following costs were included.

6.2.1. Metering all customers
1. As of 2019, the number of active connections for 
MIWASCO was 8,251. The aim is that these connections 
grow by the following percentages of the previous year’s 
total in the subsequent years. From 2024 onwards, the 
connections were calculated to grow at 5% above the 
previous year up to 2029.

2. The plan is to install standardised meters for all 
connections at the lump sum cost of KES 4,560,000. This 
total figure is arrived at by determining the number of 
meters required, and multiplying this cost by the cost of 
one meter.

6.2.2. Updating customer databases
1. Updating the customer database will include household 
and customer surveys to ensure that the following:

(a) all connections are correctly recorded in the database; 
i.e. customer details, location information, meter details;

(b) illegal connections are identified and handled 
accordingly.

2. With the existing zonal teams, the assumption was made 
that the teams would incorporate these surveys into their 
current operations. This measure is therefore expected to 
have a modest cost in its execution.

3. In the first year (2020), checking and updating the 
database is expected to cost more; i.e. KES 150,000. The 
exercise should cost up to KES 50,000 per year in the 
subsequent years. This is because what is required will 
be a routine update of the database with new customer 
information and changes to customer details, which are 
not expected to be many.
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6.1. The cost plan 

The cost plan aims to provide MIWASCO with an 
understanding of the current baseline operation and 
maintenance costs. These costs are important as they 
are the foundation upon which the other proposed 
developments are built. To develop the cost plan, the 
data and information below should be collected and made 
available. Presented data will be both historical (for at 
least the past 3 years) and projected, for the number of 
years the delivery plan is intended to cover, ideally at least 
5 years and beyond. 

Obtaining Total Operating Cost for Milele Town in the  
Financial Model
To obtain the total costs of providing services to Milele 
Town in a year, expenses outline in Table 5 need to be 
included.

COSTS DESCRIPTION

SALARIES
Average annual salary per employee based on historical records and 
budgets

CHEMICALS
Annual volumetric cost calculated from annual expenditure on 
chemical and annual production

ELECTRICITY
Annual volumetric cost calculated from annual expenditure on 
electricity and annual production

REPAIR AND 
MAINTENANCE

Annual volumetric cost calculated from annual expenditure on repair 
and maintenance and annual production

NEW CONNECTIONS
Calculated from projected number of new connections and standard 
MIWASCO connection fee

BAD DEBT EXPENSE
Estimated on the basis of assumption that 25% of revenue is written 
off annually

DEPRECIATION
Calculated from accumulated depreciation and projected using an 
assumed annual depreciation rate of 10% for plant, machinery and 
equipment

OTHER EXPENSES
Covers all other expenses not included in the list and estimated from 
MIWASCO records to be approximately 30% of revenue annually

Table 5. Expenses used to calculate total costs of providing water services in Milelet Town
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Note the following. 

1. MIWASCO’s financial year begins in July and ends in 
June. In the financial model, the years used should be 
interpreted as starting in July of the year. For instance, in 
the financial model, the year 2019 refers to the financial 
year 2019/2020, the year 2020 refers to the financial year 
2020/2021.

2. The baseline as presented in the report only covers: 

(a) the current costs;

(b) investment to improve basic data; 

(c) Contributed capital of KES 1 million per annum and 
government grants of KES 2 million per annum; and

(d) debt reported in MIWASCO’s 2016/2017 financial 
statements and assumed annual loan repayment of 
KES 200,000 on outstanding loans and an additional 
KES2,300,00 per annum for 4 years to clear debt to WRMA 
and WASREB. 

3. The growth in the population to be served without 
investment to expand the distribution system.

4. The summation is already worked out in the ‘Summary 
Statements’ worksheet. For example, the Total Operating 
Cost for MIWASCO in 2019 can be found in cell G26 of the 
‘Summary Statements’ worksheet. 

5. In turn the information that goes into the summation 
in the ‘Summary Statements’ is obtained from the ‘Inputs’ 
worksheet; i.e. the information is first inserted as listed 
in section 5.1.2 (Information requirements for the Inputs 
Sheet). 

6. Historical figures are actual figures obtained from 
MIWASCO records for the previous years; in this case from 
2015 to 2017.

Projected figures are estimated figures of expenditure for 
each year in the future. They are computed to take into 
consideration planned expansions. These include both 
capital expenditure and operating expenditure.

6.2. Development 1. Improved 
revenue collection 
In this development, the following costs were included.

6.2.1. Metering all customers
1. As of 2019, the number of active connections for 
MIWASCO was 8,251. The aim is that these connections 
grow by the following percentages of the previous year’s 
total in the subsequent years. From 2024 onwards, the 
connections were calculated to grow at 5% above the 
previous year up to 2029.

2. The plan is to install standardised meters for all 
connections at the lump sum cost of KES 4,560,000. This 
total figure is arrived at by determining the number of 
meters required, and multiplying this cost by the cost of 
one meter.

6.2.2. Updating customer databases
1. Updating the customer database will include household 
and customer surveys to ensure that the following:

(a) all connections are correctly recorded in the database; 
i.e. customer details, location information, meter details;

(b) illegal connections are identified and handled 
accordingly.

2. With the existing zonal teams, the assumption was made 
that the teams would incorporate these surveys into their 
current operations. This measure is therefore expected to 
have a modest cost in its execution.

3. In the first year (2020), checking and updating the 
database is expected to cost more; i.e. KES 150,000. The 
exercise should cost up to KES 50,000 per year in the 
subsequent years. This is because what is required will 
be a routine update of the database with new customer 
information and changes to customer details, which are 
not expected to be many.
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6.2.3. Improvement to the current meter 
reading and billing system 5

1. MIWASCO currently uses two different types of software 
for meter reading and customer billing. Each month, meter 
readings are captured by the meter reading software, 
exported to .csv format and imported into Microsoft 
Access software for billing. 

2. The cost plan provides for upgrading from the current 
separate system to one where both meter reading and 
customer billing functions can be performed within one 
platform.

3. It is estimated that the cost of obtaining this new 
software will be KES 3,000,000 in year 2. 

6.2.4. Capacity building for staff
1. Capacity building for staff has been costed to cater for 
the setting up and training of a planning and monitoring 
unit.

2. It is estimated that this will cost MIWASCO KES 240,00 
for the first and second years, and in the 6th and 7th years 
for the delivery plan.

3. It was assumed that the training in the first and second 
years would be sufficient to support the unit for the years 
in between when no training is planned.

6.2.5. Installation of five automated water 
dispensers in dormant water kiosks
1. Five kiosks are recommended to be fitted with 
automated water dispensers. 

2. Each automated water dispensers is costed at KES 
212,000, bringing the total to KES 1,060,000.

6.2.6. Customer engagement through 
regular public meetings 
1. Customer engagement is identified as necessary to 
ensure that customers served within Milele Town are well 
informed on the water company’s activities, the need to 
make timely payment of water bills and are aware of any 
upcoming or ongoing activities. 

2. The costing has considered that customer engagement is 
a continuous exercise. The yearly cost of this is estimated 
at KES 630,000 for the 10 years of the delivery plan.

6.3. Development 2. Increased 
supply coverage by network 
extension
Milele’s population over the next 10 years is estimated to 
increase by 3.35% annually. The population increase will 
take place both within and outside the current distribution 
network as the town expands. 

6.3.1. Detailed mapping of distribution 
network
1. One objective of the proposed delivery plan is to 
establish a good understanding of the network and to 
achieve modelling capability. 

2. In the early years much of the investment required is in 
distribution surveys to produce up-to-date network maps, 
and in capacity building of MIWASCO staff to perform 
network analysis.

3. The amount estimated for this is KES 4,000,000 in the 
first year. This is a lumpsum figure based on a comparison 
of previous mapping exercises.

6.3.2. Expansion of the network by an 
average of 10 km per annum
1. The investments costs estimated in this scenario cover 
the costs of network expansion and new connections in 
new coverage areas. 

2. The assumption has been made that the water supply 
network of Milele will have to be extended by an average 
of 10 km every year to achieve full coverage of the service 
area in 10 years (see Table 6 for percentages used to 
calculate yearly network expansion). 

3. The cost the 10 km network expansion every year is 
estimated to be KES 9,359,792. This is at the cost of KES 
935,979.20 per kilometre. 

YEAR 2020 2021 2022 2023 2024

Percentage increase in 
connections

5% 10% 15% 15% 5%

Table 6. Percentage used to calculate increase in connections

Downloaded from http://iwaponline.com/ebooks/book-pdf/871712/wio9781789062441.pdf
by Bodleian Libraries of the University of Oxford user
on 15 April 2021



Guidance on Preparing Water Service Delivery Plans | 18   

6.2.3. Improvement to the current meter 
reading and billing system 5

1. MIWASCO currently uses two different types of software 
for meter reading and customer billing. Each month, meter 
readings are captured by the meter reading software, 
exported to .csv format and imported into Microsoft 
Access software for billing. 

2. The cost plan provides for upgrading from the current 
separate system to one where both meter reading and 
customer billing functions can be performed within one 
platform.

3. It is estimated that the cost of obtaining this new 
software will be KES 3,000,000 in year 2. 

6.2.4. Capacity building for staff
1. Capacity building for staff has been costed to cater for 
the setting up and training of a planning and monitoring 
unit.

2. It is estimated that this will cost MIWASCO KES 240,00 
for the first and second years, and in the 6th and 7th years 
for the delivery plan.

3. It was assumed that the training in the first and second 
years would be sufficient to support the unit for the years 
in between when no training is planned.

6.2.5. Installation of five automated water 
dispensers in dormant water kiosks
1. Five kiosks are recommended to be fitted with 
automated water dispensers. 

2. Each automated water dispensers is costed at KES 
212,000, bringing the total to KES 1,060,000.

6.2.6. Customer engagement through 
regular public meetings 
1. Customer engagement is identified as necessary to 
ensure that customers served within Milele Town are well 
informed on the water company’s activities, the need to 
make timely payment of water bills and are aware of any 
upcoming or ongoing activities. 

2. The costing has considered that customer engagement is 
a continuous exercise. The yearly cost of this is estimated 
at KES 630,000 for the 10 years of the delivery plan.

6.3. Development 2. Increased 
supply coverage by network 
extension
Milele’s population over the next 10 years is estimated to 
increase by 3.35% annually. The population increase will 
take place both within and outside the current distribution 
network as the town expands. 

6.3.1. Detailed mapping of distribution 
network
1. One objective of the proposed delivery plan is to 
establish a good understanding of the network and to 
achieve modelling capability. 

2. In the early years much of the investment required is in 
distribution surveys to produce up-to-date network maps, 
and in capacity building of MIWASCO staff to perform 
network analysis.

3. The amount estimated for this is KES 4,000,000 in the 
first year. This is a lumpsum figure based on a comparison 
of previous mapping exercises.

6.3.2. Expansion of the network by an 
average of 10 km per annum
1. The investments costs estimated in this scenario cover 
the costs of network expansion and new connections in 
new coverage areas. 

2. The assumption has been made that the water supply 
network of Milele will have to be extended by an average 
of 10 km every year to achieve full coverage of the service 
area in 10 years (see Table 6 for percentages used to 
calculate yearly network expansion). 

3. The cost the 10 km network expansion every year is 
estimated to be KES 9,359,792. This is at the cost of KES 
935,979.20 per kilometre. 

YEAR 2020 2021 2022 2023 2024

Percentage increase in 
connections

5% 10% 15% 15% 5%

Table 6. Percentage used to calculate increase in connections
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6.4. Development 3. Drinking water 
quality
1. MIWASCO water quality analysis procedures are 
not documented, and reports/records of water quality 
assessments have not been provided. 

2. There is a water quality team in place. MIWASCO reports 
to WASREB that they meet the drinking water quality 
standards as set by the Kenya Bureau of Standards.

3. Consumers in Milele use water from other sources in 
addition to the piped water. 

4. This plan advises that the company develops a water 
safety plan (WSP) for its supplies and undertakes a safe 
drinking water and health campaign based on the WSP.

5. Developing the WSP is indicated as having no cost 
implication on the utility. This is usually the case where 
there is capacity already within that can train, develop and 
implement the WSP. Where this capacity is lacking, it is 
estimated to cost KES 500,000 in the first year.

6. Although a no-cost implication on the utility is assumed, 
when planning it is important for the utility to take note 
of ongoing costs for implementing the WSP, including time 
inputs by staff for reviewing and revising the WSP, WSP 
team meetings, and internal and external audits (see Table 
7).

7. One training approach would be the following: 

(a) training to be carried out annually for 3 years;

(b) in the second year, the training time required would be 
less as the WSP would have already be developed;

(c) the third year might cost the same as the first year to 
meet the need to audit WSP implementation and carry out 
a review;

(d) within 3 years, it might be expected that there would 
be enough capacity developed for trainers within the 
Company to carry out the training in-house;

(e) the drinking water health campaign could be 
incorporated into the customer engagement through 
regular public meetings already costed in scenario 2.

ITEM
UNIT COST 

(KES)
NO. OF UNITS NO. OF DAYS TOTAL (KES)

i
Cost of trainer (5 days training, 1 day 
preparation, 2 days travel and 10 days 
support to develop the WSP)

10,000 1 18 180,000

ii Travel for trainer 14,000 1 1 14,000

iii Accommodation and subsistence for trainer 14,000 1 6 84,000

iv One field trip 15,000 1 1 15,000

v Printing of WSP training manual 3,000 20 1 60,000

vi Printing of participants’ workbook 500 20 1 10,000

vii Conference charge for participants (including 
trainer)

1,000 21 5 105,000

Total 468,000

10% contingency 46,800

Grand total 514,800

Table 7: Estimated cost of hosting an inhouse WSP training by MIWASCO
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6.5. Development 4. Reduction in 
distribution system leakage

6.5.1. Metering of all production boreholes
1. Currently MIWASCO draws water from 12 boreholes. 
This plan recommends metering 10 of them.

2. The total metering cost is estimated at KES 500,000 per 
bulk meter.

6.5.2. Set up of leak detection teams with 
training and capacity building
1. To ensure there is capacity within MIWASCO to 
effectively detect leaks in the distribution system, there is 
need for training and capacity building on the same.

2. It is estimated that KES 350,000 will be required in the 
first year to train the team.

6.5.3. Active leak detection and leak repairs
1. The first year of the plan will focus mostly on purchasing 
equipment, setting up the team and training. It is therefore 
estimated that the amount of money required to carry out 
the leak detection and repair work will be KES 550,000.

2. From the second year to the tenth year, it is expected 
that the work of leak detection and carrying out repairs 
will increase. Each year has therefore been allocated KES 
3,850,000.

6.5.4. Purchase of leak detection equipment
1. The amount of KES 90,000 has been allocated for the 
purchase of leak detection equipment in the first and 
second years. 

2. It is expected that in the seventh and eighth years, there 
will be a need to replace and purchase more equipment. 
As such, the 2 years have also been allocated KES 90,000 
each for this purpose.

6.5.5. Stock of materials for leak repairs
1. Leaks require urgent repair to save the utility money and 
reduce the possibility of water contamination in cases of 
intermittent water supplies. To avoid this, repair materials 
need to be stocked for ease of access after leak detection. 

2. It is estimated that every year of the delivery plan will 
require KES 407,500 to stock these repair materials. 

6.5.6. Creating a network model, conducting 
comprehensive NRW survey to determine 
physical and commercial losses and design 
of district metred areas
1. For effective control of NRW, the network model should 
be well understood. This will aid in determining the water 
balance and controlling of NRW, for example by designing 
district metred areas.

2. This exercise is expected to take place in the second year 
of the plan after the training. It is estimated to cost KES 
2,000,000.

6.5.7. Replacement of PVC pipeline with 
HDPE
1. Owing to the advantages that have been identified for 
HDPE (high-density polyethylene) over PVC (polyvinyl 
chloride), particularly in Milele, one of the activities 
recommended is to replace PVC with HDPE. 

2. This activity has been scheduled to begin in the fifth 
year and run to the ninth year of the plan at a cost of KES 
24,500,000 every year. 

Guidance on Preparing Water Service Delivery Plans | 21   

6.6. Financing of the delivery plan

Funding options that are available for water supply 
services in Kenya are tariffs, grants and loans. Grants 
may be in the form of budgetary allocations, equalisation 
funds, decentralised funds, donor funded projects and 
development funds earmarked for water supply services.

Some of the options for financing of the development plan 
are as follows.

6.6.1. Tariffs
MIWASCO’s current tariff of KES 33 per cubic metre is 
not sufficient to meet the baseline operating costs. The 
operating costs linked to the proposed developments will 
also not be recoverable using the current tariff. To achieve 
cost recovery, a tariff of KES 66 per cubic metre starting in 
year 1 would achieve cost recovery in year 4. To achieve 
immediate cost recovery, a tariff of KES 70 per cubic metre 
would be required. However, these two tariffs would not 
be feasible. Considering the economic status of most 
consumers in the region, the tariffs of KES 66 or 70 per 
cubic metre would not be affordable. An approval from the 
regulator for such a tariff would thus be unlikely. Even in 
the unlikely situation of regulator approval, the process of 
adjusting tariffs takes time; therefore the objective would 
not be achieved in the first year.

KES OPTION 1 OPTION 2 OPTION 3

Total funding 
requirements

281,243,186 281,243,186 281,243,186

Loan 93,597,927 93,597,927

Tariff 281,243,186 84,372,956

Grant 187,645,259 103,272,303

6.6.2. Combination funding
Combination funding is the option that has been used in 
the example financial model. 

The options around funding are provided in the cost plan 
(see Table 8 below). 

Firstly, option 2 means that the development plan would be 
financed by grants and a long-term loan for the extension 
of the distribution system. The option given here assumes 
KES 100 million is received as a long-term loan repayable 
over a period of 10 years at an interest rate of 14% 7. The 
assumption is made that the loan would be disbursed in 10 
equal instalments over that period. 

In the financial model, this loan is included under debt in 
the Inputs sheet in year 1 of the development plan. The 
total amount of money repayable including interest is KES 
174,391,399. This is added to the debt and begins to be 
repaid at the rate of KES: 17,439,140 per year. This amount 
is subtracted from the debt yearly onwards.

The cost of extending the distribution network accounts 
for 33% of the total development costs, which results in 
large grant requirements of approximately KES 19 million 
per annum. The financial model shows that, even with this 
funding option, the water utility will not be able to make 
a profit. 

To reduce the amount of grant required, another option 
(option 3) was included where tariffs would be used to 
cover a third of the development costs to an average of 
KES 12 million per annum. The use of tariffs would reduce 
the amount of grant required in years 1, 3, 4 and 10 to less 
than that estimated in the baseline. 

Table 8: Funding options for MIWASCO
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Master Plan

Business Plan Strategic Plan

Master Plan
Maps •

Existing conditions assessment •
Utilisation analysis •

Capacity analysis •
Gap analysis •

Recommended programme of spaces •
Site criteria chart •

Business Plan
• Organisation chart
• Pricing structure
• Operations pro forma
• Risk management
• Marketing plan analysis
• Operating paradigm analysis

Strategic Plan
SWOT analysis •

Compliance •

Action plans •
Benchmarking •

SPELLS OUT THE MISSION

• Core values
• Demographic analysis
• Operating paradigm analysis

• Capital cash flow demand
• Implementation schedule

Figure 2. Contents of a business plan versus a master plan versus a strategic plan  
(adapted from a presentation by Drummie and Slater, 2013 6 )

7. Annex

FOOTNOTES

1  Water Services Regulatory Board (WASREB). (2019). Guideline on Business Planning. https://wasreb.go.ke/business-planning-guidelines/
2 UNICEF. Guidelines for Preparing a Business Plan for Urban Water Utility https://mirror.unhabitat.org/downloads/docs/2527_1_595416.pdf
3 Hall, J. W., Grey, D, Garrick, D., Brown, C., Dadson, S. J., and Sadoff, C. W. (2014). Coping with the curse of freshwater variability. Science, 24, 429-430.
4 Water and Sanitation Program. (2008). Performance Improvement Planning Developing Effective Billing and Collection Practices. Available at: http://
documents.worldbank.org/curated/en/713571468138288578/pdf/441190WSP0IN0P1ive0billing01PUBLIC1.pdf
5 Water Services Regulatory Board. (2017). Software Requirements for A Model Billing System for The Utilities Technical Services Directorate WASREB/TSD/
ER/1/2014-15. Available at https://wasreb.go.ke/water-service-providers/standards/
6 Drummie, A and Slater, B. (2013). Master Plan vs Strategic Plan vs Business Plan. Accessed 12 August 2020. http://venues.programmanagers.com/wp-
content/uploads/2016/12/2411473.pdf 
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ALL Objectives and activities 



				BROAD Objective		Activity item				NOTES								Option1		Option2		Option 3

								10 year costs								Total funding requirements		281,243,186		281,243,186		281,243,186

																Loan 				93,597,927		93,597,927

				Increase revenue collection efficiency to 90%		Check and update customer database		600,000								Tariff 		281,243,186				84,372,956		8,437,295.59

						Debt collection				This is a assumed to be a no-cost activity						Grant 				187,645,259		103,272,303

						Installation of 5 No. water ATMs in operational water kiosks		2,120,000

						Installation of improved customer and meter reading database		3,000,000

						Installation of standardised meters		9,120,060

						 Capacity building for staff		960,000

						Customer engagement through regular public meetings 		6,300,000

				Network expansion of the distribution system		Expansion of the network by an average of 10 km p.a 		93,597,927

						Detailed mapping of distribution network		4,000,000

				Leakage reduction from 66% to 30%		Metering of all production boreholes		500,000		Assumption that 10 boreholes need metering

						Set up of leak detection teams with training and capacity building		350,000

						Active leak detection and leak repairs 		35,200,000		Estimated costs

						Purchase of leak detection equipment		360,000		Estimated costs

						Stock of materials for leak repairs		4,075,000		Estimated costs

						Creating a network model, Conduct comprehensive NRW survey to determine physical and commercial losses and design of DMAs		2,000,000		Estimated costs

						Replcement of PVC pipeline with HDPE		98,006,399		Estimated costs

				Improving drinking water quality		Train staff on water saftery planning				This is assumed to be a no-cost activity

						Prepare first water safety plan				This is assumed to be a no-cost activity

						Increase storage		18,000,000		It is recommended that LOWASCO this amount to increasing storage in the 5 year period

						Construction of water kiosks		3,053,800		Assumption is 2 kiosks per year

								281,243,186
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		Milele Water and Sanitation Company 10 year service delivery planning

		Borehole information

										red text		Needs to be confirmed



				Borehole name		N		E		Year drilled		Borehole Completion Record available		Financed by		Depth of borehole (m)		Type of pump installed		Depth of pump installation		Is borehole metered?		Energy source		Operational status		Year of failure (if Non operational		Production records (Y/N)		Years of records		Production rate (pumping rate M3/H)		Average pumping hours /day		Chlorine doser pump installed?		Storage tank served		Comments												Notes

		1		1A						1980		N		NORAD		22		SP46-7		18		Y		SOLAR HYBRID		Operational		N/A						44		20		Y		Tank 1 Masonry								Average hours of operation		15.42		Hours

		2		1B						1982		N		NORAD		20		SP30-13		18		Y		SOLAR HYBRID		Operational		N/A						36		20		Y		Same tank as 1A								Cost of installation of solar hybrid system		4,000,000.00		KES		Estimated cost

		3		2A						dk		dk		NWCPC		21		dk		dk		-				Non operational		2015						-		-		-				Borehole dried up

		4		2B						dk		dk		NWCPC		24		SP5A-25		20		-		GRID ELECTRICITY		Non operational		Oct-17						-		-		-				Not used becacuse of proximity to 2C

		5		2C						2017		Y (county government)		TCG		18		SP46-7		16		Y		SOLAR HYBRID		Operational		N/A		y				50		20		-		Nakwamekwi Masonry								Source:		MIWASCO Operations and Maintenance Department

		6		3						1982		dk		NORAD		22		SP46-12		20		y		SOLAR HYBRID		Operational		N/A		y				59		20		-		Tank 3 Steel

		7		4a						2005		dk		Drilled by KDF		20		SP9A-14		18		N		GRID ELECTRICITY		Non operational		2014						-		-		Y (doser is to be moved to 4B)		Tank 4 Steel & Friends		Drilled in 2005, collapsed in 2014. Casing was changed from 4 to 3 inch

		8		4B						May-18		dk		TCG/CCCC		17		SP30-10		15		N		GRID ELECTRICITY		Operational		N/A		since 07/18				21		10		N		Tank 4 Steel (owned by the hospital) & Friends		Hospital tank collapsed 2 months ago

		9		5						2005		N		GOK		22		SP5A-25		20		N		SOLAR		Operational		N/A						8		8		N		World Vision Masonry tank

		10		6						2007		dk		GOK MEWNR		38		SP30-13		30		Y		SOLAR HYBRID		Operational		N/A						22		20		N		UNICEF & Nakiwa

		11		7						t/o 2015		dk				23		SP5A-14		18		Y		SOLAR HYBRID		Operational		N/A						10		20		N		world vision nakwamekwi

		12		8						t/o 2015		dk						SP30-13		26		N		SOLAR HYBRID		Operational		N/A						22		20		N		UNICEF 

		13		9						2015		Y		OXFAM		30		SP77-8		22/16		N		SOLAR HYBRID		Operational		N/A						66		14		N		UNICEF, WSTF, IDP

		14		Napu 1						2014		dk		GOK		dk		dk		dk		N		SOLAR		Operational		N/A						14		8		N		Own (50m3)		Napu subzone in Nawoitorong

		15		Napu 2						2014		dk		GOK		dk		SP46-17		dk		N		SOLAR		Operational		N/A						47		5		N		Nakiwa (*pressure issues)		The borehole is not being fully utilised because it appears that the pipeline was not adequately designed for pressure
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				Milele Water and Sanitation Company 10 year service delivery planning

				Low Income Areas



						LIA 1		LIA 2		LIA 3		LIA 4		LIA 5		LIA 6		LIA 7		Total

				Number of households in LIA		633		1,435		2,289		151		317		662		512		5,999

				Average Household size:		7.4		6.4		7.1		7.2		6.6		6.9		6.9		7

				Population of low income areas		4,696		9,308		16,203		1,084		2,097		4,778		3,515		41,681

				Percentage of population in LIA compared to total population in service area:		6.70%		13.28%		23.12%		1.55%		2.99%		6.82%		5.01%		59%

				Water kiosks														5		5

				pipe extensions														2		2





				Source:		http://majidata.go.ke

						http://majidata.go.ke/definition-of-low-income-areas-in-kenya/#1526393461318-08b10a0d-9cee

				Definition of low income areas in Kenya
Defining a low income area is difficult but several characteristics can be used to define it as listed below:

Often high population densities.
Most residents (but not all residents) have low income levels.
Many residents are active in the informal sector of the local economy and derive an income from small-scale businesses, trade and casual labour (piece work).
Many low income areas have not been constructed according to a proper layout plan.
Plots usually accommodate more than one.
Most low income areas are located on marginalised land (areas with a high water table or situated on top of hills, etc.).
Most low income areas have poor infrastructure (e.g. roads, drainage, hospitals) and services (e.g. solid waste collection, Public Health).
The areas are either planned or unplanned. Planned (formal) low income areas are mostly found on Government or Council Land.
Obtaining land for the construction of WSS infrastructure (such as water kiosks and public sanitation facilities) is usually a challenge.
Housing in informal settlements can either be permanent or temporal.
Landowners often lack the financial resources to construct proper houses and to invest in proper water supply and sanitation.
The quality of housing

				Types of low income areas in Kenya
Informal settlements: These are settlements without formal or official tenure rights and/or settlements that are not in compliance with the relevant physical or land use planning requirements. The essence of ‘informal’ or ‘spontaneous’ or ‘squatter’ settlements is that it is without secure tenure and/or is unplanned (Source: Ministry of Lands, Draft National Lands Policy: 57).

Planned areas with (planned) low income housing: Planned low income areas or estates with high population densities, dilapidated water supply and sanitation systems (e.g. Council and Government housing estates).

Informal housing in planned residential areas: Informal housing in planned urban areas where plot owners have title deeds. Sometimes the plots with informal housing constitute small pockets which are surrounded by properly constructed homes or commercial properties.

Urban Sub-Centres: An urban sub-centre can be defined as a relatively small urban centre, which is situated at some distance from the main town.

Large Rural Centres with Urban Characteristics and Low Income Housing: A large rural centre can be defined as a large settlement located in a rural setting. The size of the population and the population density render urban water supply solutions (hand pumps etc. are not suitable).

Urban IDP Camps/Settlements: In some towns, there are a number of well-established internally displaced persons (IDP) settlements. These settlements are characterised by high population densities and informal housing (houses and huts constructed with branches, plastics and other available materials). Income levels in these settlements are usually very low and the WSS situation is often very poor. (Source: MajiData).

Village: An urban “village” is often a part of a larger urban informal settlement. For example “Kosovo” is just one of the villages found within the larger Mathare slum in Nairobi. In most cases “villages” have their own boundaries and social organisation. Many community-based organisations are organised at village level. (Source: MajiData).

				Low income areas characteristics
Population, Layout, Infrastructure and Housing

Often high population densities.
Most residents (but not all residents) have low income levels.
Many residents are active in the informal sector of the local economy and derive an income from small-scale businesses, trade and casual labour (piece work).
Many low income areas have not been constructed according to a proper layout plan.
Plots usually accommodate more than one.
Most low income areas are located on marginalized land (areas with a high water table or situated on top of hills, etc.)
Most low income areas have poor infrastructure (e.g. roads, drainage, hospitals) and services (e.g. solid waste collection, Public Health).
The areas are either planned or unplanned. Planned (formal) low income areas are mostly found on Government or Council Land.
Obtaining land for the construction of WSS infrastructure (such as water kiosks and public sanitation facilities) is usually a challenge.
Housing in informal settlements can either be permanent or temporal.
Landowners often lack the financial resources to construct proper houses and to invest in proper water supply and sanitation.
The quality of housing.
Water Supply and Sanitation

Areas lack or have limited access to basic services such as safe water and sanitation that are regulated (physical access, quality of water, affordability, reliability, etc.)
The existing infrastructure is usually in poor technical condition, not user-friendly and poorly managed.
Where water supply and sanitation (WSS) services are available they are usually shared.
Residents rely on informal water service providers (water resellers).
The price residents have to pay for water is not regulated.
The quality of water fetched from sources within the area (boreholes, protected open wells (etc.)) is poor.
·         Residents lack information on many relevant issues and as a result many do not know their rights. 



http://majidata.go.ke/http://majidata.go.ke/definition-of-low-income-areas-in-kenya/

MIWASCO storage inventory



				Milele Water and Sanitation Company 10 year service delivery planning

				Water storage inventory



						Tank Name and Type		Capacity (m3)		Year Constructed		Constructed by		Borehole Supply		Areas served		Latitude		Longitude		No. Connections served

				1		Resource (Masonry)		300						1A, 1B

				2		Masonry		100						2C

				3		DC Steel		300						3

				4		Hospital Steel		100						4B

				5		Masonry		100				World Vision		5

				6		Masonry		100						6

				7		Masonry		100				World Vision		7

				8		Steel		100				UNICEF		6

				9		Steel		100				WSTF		9

				10		Napetet Steel		100

				11		Governor's Masonry		100

				12		Iloseget Steel		100						4B

				13		Mesewan Plastic		50

				14		IDP Masonry		100

				15		IDP Plastics		50

						Total storage capacity		1800





Storage costs



				Milele Water and Sanitation Company 10 year service delivery planning

				Water storage Costs



				Description				unit		Quantity		Unit Cost		Total Cost

				Plastic Storage Tank

				1		Kentainer tank, 5000 litres		No.		1		70,000		70,000

				2		Ball valve 25mm diameter		No.		1		3,000		3,000

				3		Metal grill to detail		No.		1		8,500		8,500

				4		Metal platform to receive the tank to detail		No.		1		11,000		11,000

				Sub Total										92,500

				Labour costs (30%)										27,750

				Contingency costs 5%										4,625.00

				Total										124,875

						Source:		MIWASCO Operations and maintenance department





Network Extension costs



				Milele Water and Sanitation Company 10 year service delivery planning

				Water distribution pipeline extensions 2018 - 2024



						Extension name		Area		Length of extension (km)		No. pipes		Days of work		Estimated Budget (Ksh)		Year of implementation		Financing by		No. Connections expected				KEY				Comment

				1		Extension 1		Kanatu								To confirm		2018		GoK						TBD		To be determined		MIWASCO relies heavily on development partners to finance extensions. Common Practic has been to get materials from the development partners and LOWASCO to cover the labour costs

				2		Extension 2		Nawong		1		169		2		936,100		2018		TBD		500

				3		Extension 3		Nawong		2		335		3		1,861,100		2018		TBD		1000

				4		Extension 4		Kanamu		0.8		135		1		751,100		2018		TBD		500

				5		Extension 5		Kanamu		0.2		35		1		199,333		2018				100						Calculated		Calculations from estimated parameters

				6		Extension 6		Kanamu		0.3		52		1		288,600		2018				100

				7		Extension 7		Kanamu		0.6		102		1		566,100		2018				250

				8		Extension 8		Tanape		1		169		2		936,100		2018				400

				9		Extension 9		Leke		0.25		44		1		245,167		2018				100

				10		Extension 10		Leke		3.5		585		6		3,248,600		2018				1200



										9.65						9,032,200						4150



						PVC Pipe parameters

						Length		6		metres

						Cost		5,000		KES



						Labour Costs (KES)

										unit

						Pipe laying		500		/pipe

						Technician		5,000		/day



						Rate of work by technicians

										unit

						Rate		100		pipe/day



						Source:		MIWASCO Operations and maintenance department

						Cost of extension/KM in KES		935,979



						YEAR		YR 1		YR 2		YR 3		YR 4		YR 5		YR 6		YR 7		YR 8		YR 9		YR 10

						Pipe extensions in KM 		10		10		10		10		10		10		10		10		10		10

						Cost in KES		9,359,792.75		9,359,793		9,359,793		9,359,792.75		9,359,793		9,359,793		9,359,793		9,359,793		9,359,793		9,359,793



						MAPPING



						Description				unit		Quantity		Unit Cost		Total Cost		NOTES

						Network mapping

						Cost of mapping network				Lumpsum		1		4,000,000		4,000,000		Based on budget of previous mapping exercise

						Sub Total										4,000,000

						Source:		Consultation with mapping consultant

						REPLACEMENT OF PVC PIPELINE WITH HDPE



						Description				unit		Quantity		Unit Cost		Total Cost		NOTES

						Pipe replacement

						Replacement of PVC pipes eith HDPE pipes				Km		90		1,088,960		98,006,399		Assumptions made on length of network and cost of installing HDPE is 14% more than cost of installing PVC based on market costs of both pipes

						Sub Total										98,006,399











Metering costs



				Milele Water and Sanitation Company10 year service delivery planning

				Production and Consumer Metering Costs



				Description				unit		Quantity		Unit Cost		Total Cost		NOTES

				Production Metering

				1		Borehole master meter		No.		10		50,000		500,000

				Sub Total										500,000



						Consumer Metering

				2		Consumer meter		Lumpsum		1		6,000,000		6,000,000

				3		Meter chambers		Lumpsum		1		700,000		700,000

				4		Training costs		Lumpsum		1		55,600		55,600

				Sub Total										6,755,600

				Labour costs (30%)										2,026,680

				Contingency costs 5%										337,780

				Total										9,120,060

						Source:		MIWASCO Operations and maintenance department





















Public participation costs



				Milele Water and Sanitation Company 10 year service delivery planning

				Customer database maintenance



				Description				unit		Quantity		Unit Cost		Total Cost		NOTES

				Public meetings

				1		Meetings per year		No.		4		150,000		600,000



				Sub Total										600,000.0

				Contingency costs 5%										30,000.00

				Total										630,000

										Source:		MIWASCO Customer relations department





Water Kiosk costs



				Milele Water and Sanitation Company10 year service delivery planning

				Water Kiosk Costs



				Description				unit		Quantity		Unit Cost		Total Cost		NOTES

				Water kiosks

				1		Cost of Material 		No.		4		643,450.00		2,573,800		Detailed costing from MIWASCO WSTF proposal

				2		Cost of labour		No.		4		120,000.00		480,000

				Sub Total										3,053,800

						Water ATM

				1		Cost of ATM installation		No.		5		200,000.00		1,000,000

				2		Annual monitoring fee		No.		5		12,000		60,000

				Sub Total										1,060,000.0







						Source:		MIWASCO Operations and maintenance department





Updating customer databases



				Milele Water and Sanitation Company 10 year service delivery planning

				Customer database maintenance



				Description				unit		Quantity		Unit Cost		Total Cost		NOTES

				Updating customer databases

				1		Training costs for employees to be involved in checking and updating customer databases		Lumpsum		1		100,000		100,000		Estimated costs used

				2		Annual costs of updating customer databases		Lumpsum		10		50,000		500,000		Estimated costs used

				Total										600,000

						Source:		Estimations based on past expenditure from MIWASCO records



				Description				unit		Quantity		Unit Cost		Total Cost		NOTES

				Water billing manager

				1		Water billing software		No.		1		3,000,000		3,000,000

				2		Annual maintenance fee		No.		1		- 0		- 0		The quotation shared did not include a maintenance fee



				Total										3,000,000





						Source:		MIWASCO Operations and maintenance department





Capacity building and training 



				Milele Water and Sanitation Company 10 year service delivery planning

				Staff capacity building





				Description				unit		Quantity		Unit Cost		Total Cost		NOTES

				Updating customer databases

				1		Annual training/capacity building for employees 		Lumpsum		1		240,000		240,000		Cost from MIWASCO annual budget

														- 0

				Total										240,000

						Source:		MIWASCO 2019 working budget





Leakage reduction costs



				Milele Water and Sanitation Company 10 year service delivery planning

				Leakage reduction costs



				Description				unit		Quantity		Unit Cost		Total Cost		NOTES

				Leak detection and repairs

				1		Setting up of leak detection teams and capacity building		Lumpsum		1		350,000		350,000		Estimated costs used

				2		Purchase of leak detection equipment		No.		4		90,000		360,000		Average cost of an ABE instruments water pipe leak detector . See https://abe-instruments.en.alibaba.com/company_profile.html?spm=a2700.details.90030.1.57524a52eyH6gy 

				3		Annual cost of repairs and maintenance without active leak detection		Lumpsum		10		550,000		5,500,000		Average cost from financial records and budget

				4		Additional Annual cost of repairs and maintenance with active leak detection		Lumpsum		9		3,300,000		29,700,000		Average cost from projections

				5		Annual Stock of materials for leakage repairs		Lumpsum		10		407,500		4,075,000		LOWASCO annual budget and projections



						Network modelling

						Creating a network model and comprehensive NRW survey		Lumpsum		1		2,000,000		2,000,000		Estimates based on consultation with mapping consultant



				Total										41,985,000

						Source:		Estimations based on MIWASCO financial records





Loan funding



		Milele Water and Sanitation Company 10 year service delivery planning

		Loan amortization sheet



		Loan Information										Summary										Frequency

						Loan Amount		93,597,928.00						Rate (per period)		1.167%						Annual

						Annual Interest Rate		14.00%						Total Payments		174,391,399.29						Semi-Annual

						Term of Loan in Years		10						Total Interest		80,793,471.29						Quarterly

						First Payment Date		1/1/22						Est. Interest Savings		(0.00)						Bi-Monthly

						Payment Frequency		Monthly								.						Monthly

						Compound Period		Annual								.						Semi-Monthly

						Payment Type		Beginning of Period														Bi-Weekly

						Rounding		Off														Weekly

						Periods Per Year		12

						Compound Period		12

						Payment Type		0

						Months Per Period		1

						Number of Periods		120

						Rounding Option		FALSE

																[42]

						Monthly Payment		1,453,261.66



		Yearly Summary

				Year		Payments		Additional Payments				Interest Paid		Principal Paid		Year-End
 Balance

																93,597,928.00

				2022		17,439,139.93		0.00				12,814,411.96		4,624,727.96		88,973,200.04

				2023		17,439,139.93		0.00				12,123,745.71		5,315,394.22		83,657,805.81

				2024		17,439,139.93		0.00				11,329,933.95		6,109,205.98		77,548,599.83

				2025		17,439,139.93		0.00				10,417,572.73		7,021,567.20		70,527,032.63

				2026		17,439,139.93		0.00				9,368,957.63		8,070,182.30		62,456,850.33

				2027		0.00		0.00				0.00		0.00		62,456,850.33

				2028		0.00		0.00				0.00		0.00		62,456,850.33

				2029		0.00		0.00				0.00		0.00		62,456,850.33

				2030		0.00		0.00				0.00		0.00		62,456,850.33

				2031		0.00		0.00				0.00		0.00		62,456,850.33

				2032		0.00		0.00				0.00		0.00		62,456,850.33

				2033		0.00		0.00				0.00		0.00		62,456,850.33

				2034		0.00		0.00				0.00		0.00		62,456,850.33

				2035		0.00		0.00				0.00		0.00		62,456,850.33

				2036		0.00		0.00				0.00		0.00		62,456,850.33

				2037		0.00		0.00				0.00		0.00		62,456,850.33

				2038		0.00		0.00				0.00		0.00		62,456,850.33

				2039		0.00		0.00				0.00		0.00		62,456,850.33

				2040		0.00		0.00				0.00		0.00		62,456,850.33

				2041		0.00		0.00				0.00		0.00		62,456,850.33

				2042		0.00		0.00				0.00		0.00		62,456,850.33

				2043		0.00		0.00				0.00		0.00		62,456,850.33

				2044		0.00		0.00				0.00		0.00		62,456,850.33

				2045		0.00		0.00				0.00		0.00		62,456,850.33

				2046		0.00		0.00				0.00		0.00		62,456,850.33

				2047		0.00		0.00				0.00		0.00		62,456,850.33

				2048		0.00		0.00				0.00		0.00		62,456,850.33

				2049		0.00		0.00				0.00		0.00		62,456,850.33

				2050		0.00		0.00				0.00		0.00		62,456,850.33

				2051		0.00		0.00				0.00		0.00		62,456,850.33

				2052		0.00		0.00				0.00		0.00		62,456,850.33



		Amortization Schedule

		No.		Due
Date		Payment
Due		Additional Payment				Interest		Principal		Balance

																93,597,928.00

		1		1/1/22		1,453,261.66						1,091,975.83		361,285.83		93,236,642.17

		2		2/1/22		1,453,261.66						1,087,760.83		365,500.84		92,871,141.33

		3		3/1/22		1,453,261.66						1,083,496.65		369,765.01		92,501,376.32

		4		4/1/22		1,453,261.66						1,079,182.72		374,078.94		92,127,297.38

		5		5/1/22		1,453,261.66						1,074,818.47		378,443.19		91,748,854.19

		6		6/1/22		1,453,261.66						1,070,403.30		382,858.36		91,365,995.83

		7		7/1/22		1,453,261.66						1,065,936.62		387,325.04		90,978,670.79

		8		8/1/22		1,453,261.66						1,061,417.83		391,843.83		90,586,826.95

		9		9/1/22		1,453,261.66						1,056,846.31		396,415.35		90,190,411.60

		10		10/1/22		1,453,261.66						1,052,221.47		401,040.19		89,789,371.41

		11		11/1/22		1,453,261.66						1,047,542.67		405,718.99		89,383,652.42

		12		12/1/22		1,453,261.66						1,042,809.28		410,452.38		88,973,200.04

		13		1/1/23		1,453,261.66						1,038,020.67		415,240.99		88,557,959.04

		14		2/1/23		1,453,261.66						1,033,176.19		420,085.47		88,137,873.57

		15		3/1/23		1,453,261.66						1,028,275.19		424,986.47		87,712,887.10

		16		4/1/23		1,453,261.66						1,023,317.02		429,944.64		87,282,942.46

		17		5/1/23		1,453,261.66						1,018,301.00		434,960.67		86,847,981.79

		18		6/1/23		1,453,261.66						1,013,226.45		440,035.21		86,407,946.58

		19		7/1/23		1,453,261.66						1,008,092.71		445,168.95		85,962,777.63

		20		8/1/23		1,453,261.66						1,002,899.07		450,362.59		85,512,415.04

		21		9/1/23		1,453,261.66						997,644.84		455,616.82		85,056,798.23

		22		10/1/23		1,453,261.66						992,329.31		460,932.35		84,595,865.88

		23		11/1/23		1,453,261.66						986,951.77		466,309.89		84,129,555.99

		24		12/1/23		1,453,261.66						981,511.49		471,750.17		83,657,805.81

		25		1/1/24		1,453,261.66						976,007.73		477,253.93		83,180,551.89

		26		2/1/24		1,453,261.66						970,439.77		482,821.89		82,697,730.00

		27		3/1/24		1,453,261.66						964,806.85		488,454.81		82,209,275.19

		28		4/1/24		1,453,261.66						959,108.21		494,153.45		81,715,121.74

		29		5/1/24		1,453,261.66						953,343.09		499,918.57		81,215,203.16

		30		6/1/24		1,453,261.66						947,510.70		505,750.96		80,709,452.20

		31		7/1/24		1,453,261.66						941,610.28		511,651.39		80,197,800.82

		32		8/1/24		1,453,261.66						935,641.01		517,620.65		79,680,180.17

		33		9/1/24		1,453,261.66						929,602.10		523,659.56		79,156,520.61

		34		10/1/24		1,453,261.66						923,492.74		529,768.92		78,626,751.69

		35		11/1/24		1,453,261.66						917,312.10		535,949.56		78,090,802.13

		36		12/1/24		1,453,261.66						911,059.36		542,202.30		77,548,599.83

		37		1/1/25		1,453,261.66						904,733.66		548,528.00		77,000,071.83

		38		2/1/25		1,453,261.66						898,334.17		554,927.49		76,445,144.34

		39		3/1/25		1,453,261.66						891,860.02		561,401.64		75,883,742.70

		40		4/1/25		1,453,261.66						885,310.33		567,951.33		75,315,791.37

		41		5/1/25		1,453,261.66						878,684.23		574,577.43		74,741,213.94

		42		6/1/25		1,453,261.66						871,980.83		581,280.83		74,159,933.11

		43		7/1/25		1,453,261.66						865,199.22		588,062.44		73,571,870.67

		44		8/1/25		1,453,261.66						858,338.49		594,923.17		72,976,947.50

		45		9/1/25		1,453,261.66						851,397.72		601,863.94		72,375,083.56

		46		10/1/25		1,453,261.66						844,375.97		608,885.69		71,766,197.87

		47		11/1/25		1,453,261.66						837,272.31		615,989.35		71,150,208.52

		48		12/1/25		1,453,261.66						830,085.77		623,175.89		70,527,032.63

		49		1/1/26		1,453,261.66						822,815.38		630,446.28		69,896,586.35

		50		2/1/26		1,453,261.66						815,460.17		637,801.49		69,258,784.86

		51		3/1/26		1,453,261.66						808,019.16		645,242.50		68,613,542.36

		52		4/1/26		1,453,261.66						800,491.33		652,770.33		67,960,772.02

		53		5/1/26		1,453,261.66						792,875.67		660,385.99		67,300,386.04

		54		6/1/26		1,453,261.66						785,171.17		668,090.49		66,632,295.55

		55		7/1/26		1,453,261.66						777,376.78		675,884.88		65,956,410.67

		56		8/1/26		1,453,261.66						769,491.46		683,770.20		65,272,640.46

		57		9/1/26		1,453,261.66						761,514.14		691,747.52		64,580,892.94

		58		10/1/26		1,453,261.66						753,443.75		699,817.91		63,881,075.03

		59		11/1/26		1,453,261.66						745,279.21		707,982.45		63,173,092.58

		60		12/1/26		1,453,261.66						737,019.41		716,242.25		62,456,850.33

		61				1,453,261.66						728,663.25		724,598.41		61,732,251.92

		62				1,453,261.66						720,209.61		733,052.05		60,999,199.87

		63				1,453,261.66						711,657.33		741,604.33		60,257,595.54

		64				1,453,261.66						703,005.28		750,256.38		59,507,339.16

		65				1,453,261.66						694,252.29		759,009.37		58,748,329.79

		66				1,453,261.66						685,397.18		767,864.48		57,980,465.31

		67				1,453,261.66						676,438.76		776,822.90		57,203,642.41

		68				1,453,261.66						667,375.83		785,885.83		56,417,756.58

		69				1,453,261.66						658,207.16		795,054.50		55,622,702.08

		70				1,453,261.66						648,931.52		804,330.14		54,818,371.94

		71				1,453,261.66						639,547.67		813,713.99		54,004,657.95

		72				1,453,261.66						630,054.34		823,207.32		53,181,450.64

		73				1,453,261.66						620,450.26		832,811.40		52,348,639.23

		74				1,453,261.66						610,734.12		842,527.54		51,506,111.70

		75				1,453,261.66						600,904.64		852,357.02		50,653,754.67

		76				1,453,261.66						590,960.47		862,301.19		49,791,453.48

		77				1,453,261.66						580,900.29		872,361.37		48,919,092.11

		78				1,453,261.66						570,722.74		882,538.92		48,036,553.19

		79				1,453,261.66						560,426.45		892,835.21		47,143,717.99

		80				1,453,261.66						550,010.04		903,251.62		46,240,466.37

		81				1,453,261.66						539,472.11		913,789.55		45,326,676.82

		82				1,453,261.66						528,811.23		924,450.43		44,402,226.38

		83				1,453,261.66						518,025.97		935,235.69		43,466,990.70

		84				1,453,261.66						507,114.89		946,146.77		42,520,843.93

		85				1,453,261.66						496,076.51		957,185.15		41,563,658.78

		86				1,453,261.66						484,909.35		968,352.31		40,595,306.47

		87				1,453,261.66						473,611.91		979,649.75		39,615,656.72

		88				1,453,261.66						462,182.66		991,079.00		38,624,577.72

		89				1,453,261.66						450,620.07		1,002,641.59		37,621,936.13

		90				1,453,261.66						438,922.59		1,014,339.07		36,607,597.06

		91				1,453,261.66						427,088.63		1,026,173.03		35,581,424.03

		92				1,453,261.66						415,116.61		1,038,145.05		34,543,278.99

		93				1,453,261.66						403,004.92		1,050,256.74		33,493,022.25

		94				1,453,261.66						390,751.93		1,062,509.73		32,430,512.51

		95				1,453,261.66						378,355.98		1,074,905.68		31,355,606.83

		96				1,453,261.66						365,815.41		1,087,446.25		30,268,160.58

		97				1,453,261.66						353,128.54		1,100,133.12		29,168,027.46

		98				1,453,261.66						340,293.65		1,112,968.01		28,055,059.45

		99				1,453,261.66						327,309.03		1,125,952.63		26,929,106.82

		100				1,453,261.66						314,172.91		1,139,088.75		25,790,018.07

		101				1,453,261.66						300,883.54		1,152,378.12		24,637,639.96

		102				1,453,261.66						287,439.13		1,165,822.53		23,471,817.43

		103				1,453,261.66						273,837.87		1,179,423.79		22,292,393.64

		104				1,453,261.66						260,077.93		1,193,183.74		21,099,209.90

		105				1,453,261.66						246,157.45		1,207,104.21		19,892,105.69

		106				1,453,261.66						232,074.57		1,221,187.09		18,670,918.60

		107				1,453,261.66						217,827.38		1,235,434.28		17,435,484.32

		108				1,453,261.66						203,413.98		1,249,847.68		16,185,636.64

		109				1,453,261.66						188,832.43		1,264,429.23		14,921,207.41

		110				1,453,261.66						174,080.75		1,279,180.91		13,642,026.50

		111				1,453,261.66						159,156.98		1,294,104.68		12,347,921.82

		112				1,453,261.66						144,059.09		1,309,202.57		11,038,719.24

		113				1,453,261.66						128,785.06		1,324,476.60		9,714,242.64

		114				1,453,261.66						113,332.83		1,339,928.83		8,374,313.81

		115				1,453,261.66						97,700.33		1,355,561.33		7,018,752.48

		116				1,453,261.66						81,885.45		1,371,376.22		5,647,376.26

		117				1,453,261.66						65,886.06		1,387,375.60		4,260,000.66

		118				1,453,261.66						49,700.01		1,403,561.65		2,856,439.00

		119				1,453,261.66						33,325.12		1,419,936.54		1,436,502.47

		120				1,453,261.66						16,759.20		1,436,502.47		0.00
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Cost plan



				Guidance Document Developments 		MIWASCO Developments		Activity item		COSTS																								NOTES

										2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		Total

								OPERATING COST ITEMS		95,911,092		99,490,589		106,318,366		115,761,861		125,680,723		134,301,092		141,973,380		149,961,445		158,385,148		167,272,092		176,754,993		1,471,810,783

				Improved revenue collection		Increase revenue collection efficiency to 90%		Check and update customer database				150,000		50,000		50,000		50,000		50,000		50,000		50,000		50,000		50,000		50,000		600,000

								Debt collection																								- 0

								Installation of 5 No. water ATMs in operational water kiosks				1,060,000										1,060,000										2,120,000

								Installation of improved customer and meter reading database						3,000,000																		3,000,000

								Installation of standardised meters								1,560,000		3,000,000		4,560,000												9,120,000

								 Capacity building for staff				240,000		240,000								240,000		240,000								960,000

								Customer engagement through regular public meetings				630,000		630,000		630,000		630,000		630,000		630,000		630,000		630,000		630,000		630,000		6,300,000

				Increased supply coverage by network extension		Network expansion of the distribution system		Expansion of the network by an average of 10 km p.a				9,359,793		9,359,793		9,359,793		9,359,793		9,359,793		9,359,793		9,359,793		9,359,793		9,359,793		9,359,793		93,597,927

								Detailed mapping of distribution network				4,000,000																				4,000,000

				Distribution system leakage reduction		Leakage reduction from 66% to 30%		Metering of all production boreholes				500,000																				500,000		Assumption that 10 boreholes need metering

								Set up of leak detection teams with training and capacity building				350,000																				350,000

								Active leak detection and leak repairs				550,000		3,850,000		3,850,000		3,850,000		3,850,000		3,850,000		3,850,000		3,850,000		3,850,000		3,850,000		35,200,000		Estimated costs

								Purchase of leak detection equipment				90,000		90,000										90,000		90,000						360,000		Estimated costs

								Stock of materials for leak repairs				407,500		407,500		407,500		407,500		407,500		407,500		407,500		407,500		407,500		407,500		4,075,000		Estimated costs

								Creating a network model, Conduct comprehensive NRW survey to determine physical and commercial losses and design of DMAs						2,000,000																		2,000,000		Estimated costs

								Replcement of PVC pipeline with HDPE														24,500,000		24,500,000		24,500,000		24,500,000				98,000,000		Estimated costs

				Drinking water quality		Improving drinking water quality		Train staff on water saftery planning																								- 0

								Prepare first water safety plan																								- 0

								Increase storage						2,000,000		2,000,000		2,000,000		2,000,000		2,000,000		2,000,000		2,000,000		2,000,000		2,000,000		18,000,000

								Construction of water kiosks				1,526,900		1,526,900																		3,053,800		Assumption is 2 kiosks per year

												18,864,193		23,154,193		17,857,293		19,297,293		20,857,293		42,097,293		41,127,293		40,887,293		40,797,293		16,297,293		281,236,727

























Assumptions

		UTILITY FINANCIAL MODEL: ASSUMPTIONS



		Version		1.0

		Date		4/1/20

		Currency		2018 KES

		Utility name		MIWASCO



		Basic Assumptions								Source



		Start Year						2015

		Average Household Size						7		Based on WASREB LIA data (http://majidata.go.ke/public-portal/)



		Other Expenses as % of Revenue						30%		Calculated from MIWASCO financial records

		Other Current Assets as % of Revenue						5%		Assumed: MIWASCO records show a negative value for current assets

		Long -Term Investments as % of Rev.						3%		Assumed

		Current Liabilities as % of Revenue						45%		Calculated from MIWASCO financial records



		Average Interest Rate on Debt						10%		Assumed

		Average Interest Rate: LT Investments						5%		Assumed



		Average Tax Rate						30%		Kenyan corporate tax rate



		Depreciation Rate						10%		Rate used for plant, machinery and equipment



		Tariff

		Note: Simple volumetric tariff assumed



								Current		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029

		Water: Household (per m3)						33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00

		Water: Industrial (per m3)						33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00		33.00

		Sewerage: Household (per m3 water)						- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Sewerage: Industrial (per m3 water)						- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Connection Fee: Household						1,200.00		1,200.00		1,200.00		1,200.00		1,200.00		1,200.00		1,200.00		1,200.00		1,200.00		1,200.00		1,200.00		1,200.00		1,200.00

		Connection Fee: Industrial						5,000.00		5,000.00		5,000.00		5,000.00		5,000.00		5,000.00		5,000.00		5,000.00		5,000.00		5,000.00		5,000.00		5,000.00		5,000.00

		Population in Service Area



								Current		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029

		Total Population						70,097		72,445		74,872		77,380		79,973		82,652		85,421		88,282		91,240		94,296		97,455		100,720		104,094

		Estimated Households						10,130		10,469		10,820		11,182		11,557		11,944		12,344		12,758		13,185		13,627		14,083		14,555		15,042







Inputs

		MIWASCO

		UTILITY FINANCIAL MODEL: INPUTS



		Version		1.0

		Date		4/1/20

		Currency		2018 KES

												Historical						Projected

												2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029



		Water Production



		Water Produced

		Total Production Capacity (m3)										2,337,825		2,337,825		2,337,825		2,571,608		2,828,768		3,111,645		3,422,810		3,765,091		4,141,600		6,000,000		6,000,000		6,000,000		6,000,000		6,000,000		6,000,000

		Total Production (m3)										1,269,000		1,884,791		2,191,890		2,301,325		2,473,218		2,627,147		2,790,655		2,964,340		3,148,835		3,344,813		3,512,053		3,687,656		3,872,039		4,065,641		4,268,923

		Production as a % of Total Capacity										54%		81%		94%		89%		87%		84%		82%		79%		76%		56%		59%		61%		65%		68%		71%



		Water Available for Consumption

		Non-Revenue Water - Technical Losses (%)										40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%

		Total Water Available (m3)										761,400		1,130,875		1,315,134		1,380,795		1,483,931		1,576,288		1,674,393		1,778,604		1,889,301		2,006,888		2,107,232		2,212,594		2,323,223		2,439,384		2,561,354



		Water Consumption and Revenues



		Household Customers

		Total Connections										6,630		6,934		7,344		7,569		8,251		8,664		9,530		10,959		12,603		13,233		13,895		14,590		15,319		16,085		16,890

		Consumption Per Connection with NRW (m3)										250		250		250		250		250		250		250		250		250		250		250		250		250		250		250

		Consumption Per Connection without NRW (m3)										128		128		128		128		128		128		128		128		128

		Water Sales										54,697,500		57,205,500		60,588,000		62,444,250		68,070,750		71,474,288		78,621,716		90,414,974		103,977,220		109,176,081		114,634,885		120,366,629		126,384,960		132,704,208		139,339,419

		Sewerage Fees										- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Revenue per Connection: Household Customers										8,250		8,250		8,250		8,250		8,250		8,250		8,250		8,250		8,250		8,250		8,250		8,250		8,250		8,250		8,250

		Collection efficiency										86%		86%		86%		82%		86%		86%		86%		86%		86%		86%		86%		86%		86%		86%		86%

		New Connections										400		304		410		225		682		413		866		1,429		1,644		630		662		695		729		766		804

		Connection Fees										480,000		364,800		492,000		270,000		818,400		495,060		1,039,626		1,715,383		1,972,690		756,198		794,008		833,708		875,394		919,163		965,122

		Total Revenues: Household Customers										47,452,650		49,510,458		52,528,800		51,425,685		59,244,669		61,893,639		68,508,754		79,232,107		91,116,923		94,541,760		99,268,848		104,232,290		109,443,905		114,916,100		120,661,905



		Industrial Customers

		Total Connections										1		1		1		1		1		1		1		1		1		35		40		42		43		43		43

		Consumption Per Connection (m3)										1		1		1		1		1		1		1		1		1		5,000		5,000		5,000		5,000		5,000		5,000

		Water Sales										33		33		33		33		33		33		33		33		33		5,775,000		6,600,000		6,930,000		7,095,000		7,095,000		7,095,000

		Sewerage Fees										- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Revenue per Connection: Industrial Customers										33		33		33		33		33		33		33		33		33		165,000		165,000		165,000		165,000		165,000		165,000

		New Connections										1		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		34		5		2		1		- 0		- 0

		Connection Fees										1		1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		170,000		25,000		10,000		5,000		- 0		- 0

		Total Revenues: Industrial Customers										33		33		33		33		33		33		33		33		33		5,945,000		6,625,000		6,940,000		7,100,000		7,095,000		7,095,000



		Unbilled Water

		Water Available for Consumption										761,400		1,130,875		1,315,134		1,380,795		1,483,931		1,576,288		1,674,393		1,778,604		1,889,301		2,006,888		2,107,232		2,212,594		2,323,223		2,439,384		2,561,354

		Total Consumed by Customers										848,641		887,553		940,033		968,833		1,056,129		1,108,935		1,219,829		1,402,803		1,613,223		175,000		200,000		210,000		215,000		215,000		215,000

		Unbilled Water										(87,241)		243,322		375,101		411,962		427,802		467,353		454,564		375,801		276,078		1,831,888		1,907,232		2,002,594		2,108,223		2,224,384		2,346,354

		Unbilled Water as a % of Total Production										-7%		13%		17%		18%		17%		18%		16%		13%		9%		55%		54%		54%		54%		55%		55%



		Market Size

		Total Households in Service Area														10,130		10,469		10,820		11,182		11,557		11,944		12,344		12,758		13,185		13,627		14,083		14,555		15,042

		Total Actual + Potential Consumption (m3)														2,532,406		2,617,242		2,704,919		2,795,534		2,889,184		2,985,972		3,086,002		3,189,383		3,296,228		3,406,651		3,520,774		3,638,720		3,760,617

		Total Value of Consumption														83,569,400		86,368,975		89,262,336		92,252,624		95,343,087		98,537,080		101,838,073		105,249,648		108,775,511		112,419,491		116,185,544		120,077,760		124,100,365

		Utility's Market Share														73%		72%		76%		77%		82%		92%		100%		100%		100%		100%		100%		100%		100%



		Expenses



		Fixed Costs

		Total Employees										58		79		80		80		82		82		82		82		82		85		89		92		96		100		104

		Average Costs / Employee (Annual)										199,178		205,153		350,000		480,000		494,400		509,232		524,509		540,244		556,452		573,145		590,339		608,050		626,291		645,080		664,432

		Salaries										11,552,312		16,207,097		28,000,000		38,400,000		40,540,800		41,757,024		43,009,735		44,300,027		45,629,028		48,877,814		52,357,915		56,085,798		60,079,107		64,356,739		68,938,939

		Depreciation										4,322,273		3,890,797		3,221,434		2,782,722.73		3,033,168		3,306,153		3,603,707		3,928,040		4,281,564		4,666,905		5,086,926		5,544,749		6,043,777		6,587,717		7,180,611

		Other Expenses										14,235,805		14,853,147		15,758,650		15,427,715		17,773,411		18,568,102		20,552,636		23,769,642		27,335,087		30,146,028		31,768,154		33,351,687		34,963,171		36,603,330		38,327,071



		Variable Costs

		Total Production (m3)										1,269,000		1,884,791		2,191,890		2,301,325		2,473,218		2,627,147		2,790,655		2,964,340		3,148,835		3,344,813		3,512,053		3,687,656		3,872,039		4,065,641		4,268,923

		Chemicals: Cost per m3										0.36				0.19		0.19		0.20		0.21		0.23		0.24		0.25		0.26		0.26		0.27		0.28		0.29		0.30

		Chemicals: Total Cost										451,380		- 0		406,000		447,584		505,066		563,326		628,305		700,780		781,615		855,169		924,866		1,000,242		1,081,762		1,169,925		1,265,274

		Electricity: Cost per m3										6.83		7.62		5.28		5.44		5.60		5.32		5.05		4.80		4.56		4.33		4.12		3.91		3.71		3.53		3.35

		Electricity: Total Cost										8,661,076		10,714,105		11,568,987		12,508,415		13,845,990		13,972,351		14,099,865		14,228,543		14,358,395		14,489,432		14,453,208		14,417,075		14,381,033		14,345,080		14,309,217

		Repair and maintenance: Cost per m3										1.99		2.38		1.53		1.68		1.85		2.04		2.24		2.47		2.71		2.79		2.88		2.96		3.05		3.15		3.24

		Repair and maintenance: Total Cost										2,530,077		4,480,269		3,356,823		3,876,862		4,583,082		5,355,156		6,257,296		7,311,412		8,543,106		9,347,056		10,108,842		10,932,712		11,823,728		12,787,362		13,829,532

		New Connections										401		305		410		225		682		413		866		1,429		1,644		664		667		697		730		766		804

		Cost per New Connection										1,200		1,200		1,200		1,200		1,200		1,200		1,200		1,200		1,200		1,200		1,200		1,200		1,200		1,200		1,200

		New Connections: Total Cost										481,200		366,000		492,000		270,000		818,400		495,060		1,039,626		1,715,383		1,972,690		796,998		800,008		836,108		876,594		919,163		965,122

		% of Revenues Written Off / Year										25%		25%		25%		25%		25%		25%		25%		25%		25%		25%		25%		25%		25%		25%		25%

		Bad Debt Expense										11,863,171		12,377,623		13,132,208		12,856,430		14,811,176		15,473,418		17,127,197		19,808,035		22,779,239		25,121,690		26,473,462		27,793,073		29,135,976		30,502,775		31,939,226

		Assets

		Current Assets

		Revenues : Household Customers										54,697,500		57,205,500		60,588,000		62,444,250		68,070,750		71,474,288		78,621,716		90,414,974		103,977,220		109,176,081		114,634,885		120,366,629		126,384,960		132,704,208		139,339,419

		Revenues : Industrial Customers										33		33		33		33		33		33		33		33		33		5,775,000		6,600,000		6,930,000		7,095,000		7,095,000		7,095,000

		% of Connections Late in Paying Bills: Household Customers										10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%

		% of Connections Late in Paying Bills: Industrial Customers										10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%

		Accounts Receivable										5,469,753		5,720,553		6,058,803		6,244,428		6,807,078		7,147,432		7,862,175		9,041,501		10,397,725		11,495,108		12,123,488		12,729,663		13,347,996		13,979,921		14,643,442

		Other Current Assets										2,372,634		2,475,525		2,626,442		2,571,286		2,962,235		3,094,684		3,425,439		3,961,607		4,555,848		5,024,338		5,294,692		5,558,615		5,827,195		6,100,555		6,387,845



		Non-Current Assets

		Land																- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		New Land Purchased																- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Other Fixed Assets																- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Other Fixed Assets Purchased																100,000		100,000		100,000		100,000		100,000		100,000		100,000		100,000		100,000		100,000		100,000		100,000

		Property, Plant and Equipment										23,409,290		25,529,566		27,827,227		30,331,677.78		33,061,528.78		36,037,066.37		39,280,402.34		42,815,638.56		46,669,046.03		50,869,260.17		55,447,493.58		60,437,768.01		65,877,167.13		71,806,112.17		78,268,662.26

		Accumulated Depreciation										7,492,992		8,378,670		11,600,105		14,382,828		17,415,996		20,722,148		24,325,855		28,253,895		32,535,459		37,202,364		42,289,290		47,834,039		53,877,816		60,465,533		67,646,144

		Long-Term Investments										1,423,580		1,485,315		1,575,865		1,542,772		1,777,341		1,856,810		2,055,264		2,376,964		2,733,509		3,014,603		3,176,815		3,335,169		3,496,317		3,660,333		3,832,707



		Liabilities and Equity

		Liabilities

		Current Liabilities										21,353,707		50,420,270		59,694,177		23,141,573		26,660,116		27,852,152		30,828,954		35,654,463		41,002,630		45,219,042		47,652,231		50,027,531		52,444,757		54,904,995		57,490,607

		Debt										38,763,051		7,668,645		25,799,661		25,599,661		23,099,661		20,599,661		192,491,060		172,551,920		154,912,780		137,273,640		119,634,500		101,995,360		84,356,220		66,717,080		66,517,080



		Equity

		Contributed Capital (Funding)																1,000,000		1,000,000		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088

		Donated Capital (Government Grants)										- 0		7,240,980				2,000,000		2,000,000		1,067,105		5,357,105		60,205		1,500,205		3,060,205		24,300,205		23,330,205		23,090,205		23,000,205		2,000,000

		Retained Earnings														1,000,000



		Statement of Cash Flows

		Operating Activities

		Change in Accounts Receivable										10,000		250,800		338,250		185,625		562,650		340,354		714,743		1,179,326		1,356,225		1,097,383		628,380		606,174		618,333		631,925		663,521

		Change in other current assets										7,000		102,890		150,917		(55,156)		390,949		132,448		330,756		536,168		594,241		468,490		270,354		263,922		268,581		273,360		287,290

		Change in current liabilities										4,000		29,066,563		9,273,907		(36,552,603)		3,518,543		1,192,036		2,976,802		4,825,509		5,348,167		4,216,412		2,433,190		2,375,299		2,417,227		2,460,238		2,585,612



		Investing Activities

		Capital Expenditures										100,000		100,000		100,000		100,000		100,000		18,864,193		23,154,193		17,857,293		19,297,293		20,857,293		42,097,293		41,127,293		40,887,293		40,797,293		16,297,293



		Financing Activities

		Net Proceeds from Borrowing										(200,000)		(31,094,406)		18,131,016		(200,000)		(2,500,000)		(2,500,000)		171,891,399		(19,939,140)		(17,639,140)		(17,639,140)		(17,639,140)		(17,639,140)		(17,639,140)		(17,639,140)		(200,000)

		Change in contributed capital										- 0		7,240,980		(7,240,980)		2,000,000		- 0		(932,895)		4,290,000		(5,296,900)		1,440,000		1,560,000		21,240,000		(970,000)		(240,000)		(90,000)		(21,000,205)

		Change in donated capital										- 0		7,240,980		(7,240,980)		2,000,000		- 0		(932,895)		4,290,000		(5,296,900)		1,440,000		1,560,000		21,240,000		(970,000)		(240,000)		(90,000)		(21,000,205)







Summary Statements

		MIWASCO

		UTILITY FINANCIAL MODEL:  Pro-Forma Financial Statements



		Version		1.0

		Date		4/1/20

		Currency		2018 KES

						2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029

		Income Statement



		Revenue

		Water Sales				54,697,533		57,205,533		60,588,033		62,444,283		68,070,783		71,474,321		78,621,749		90,415,007		103,977,253		114,951,081		121,234,885		127,296,629		133,479,960		139,799,208		146,434,419

		Sewage Fees				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Connection Fees				480,001		364,801		492,000		270,000		818,400		495,060		1,039,626		1,715,383		1,972,690		926,198		819,008		843,708		880,394		919,163		965,122

		Total Revenue				47,452,679.24		49,510,487.24		52,528,828.38		51,425,712.06		59,244,697.38		61,893,667.23		68,508,782.72		79,232,135.05		91,116,951.05		99,654,459.67		104,966,347.66		110,200,690.04		115,549,904.54		121,017,799.77		126,763,604.76



		Operating Expenses

		Salaries				11,552,312		16,207,097		28,000,000		38,400,000		40,540,800		41,757,024		43,009,735		44,300,027		45,629,028		48,877,814		52,357,915		56,085,798		60,079,107		64,356,739		68,938,939

		Chemicals				451,380		- 0		406,000		447,584		505,066		563,326		628,305		700,780		781,615		855,169		924,866		1,000,242		1,081,762		1,169,925		1,265,274

		Electricity				8,661,076		10,714,105		11,568,987		12,508,415		13,845,990		13,972,351		14,099,865		14,228,543		14,358,395		14,489,432		14,453,208		14,417,075		14,381,033		14,345,080		14,309,217

		Repair and Maintainence				2,530,077		4,480,269		3,356,823		3,876,862		4,583,082		5,355,156		6,257,296		7,311,412		8,543,106		9,347,056		10,108,842		10,932,712		11,823,728		12,787,362		13,829,532

		New Connections				481,200		366,000		492,000		270,000		818,400		495,060		1,039,626		1,715,383		1,972,690		796,998		800,008		836,108		876,594		919,163		965,122

		Bad Debt Expense				11,863,171		12,377,623		13,132,208		12,856,430		14,811,176		15,473,418		17,127,197		19,808,035		22,779,239		25,121,690		26,473,462		27,793,073		29,135,976		30,502,775		31,939,226

		Depreciation				4,322,273		3,890,797		3,221,434		2,782,723		3,033,168		3,306,153		3,603,707		3,928,040		4,281,564		4,666,905		5,086,926		5,544,749		6,043,777		6,587,717		7,180,611

		Other Expenses				14,235,805		14,853,147		15,758,650		15,427,715		17,773,411		18,568,102		20,552,636		23,769,642		27,335,087		30,146,028		31,768,154		33,351,687		34,963,171		36,603,330		38,327,071

		Total Operating Expenses				54,097,293		62,889,037		75,936,102		86,569,729		95,911,092		99,490,589		106,318,366		115,761,861		125,680,723		134,301,092		141,973,380		149,961,445		158,385,148		167,272,092		176,754,993



		Operating Profit/(Loss)				(6,644,614)		(13,378,550)		(23,407,274)		(35,144,017)		(36,666,395)		(37,596,922)		(37,809,584)		(36,529,726)		(34,563,772)		(34,646,633)		(37,007,033)		(39,760,755)		(42,835,243)		(46,254,292)		(49,991,389)



		Other Income and Expenses

		Interest Income				71,179		74,266		78,793		77,139		88,867		92,841		102,763		118,848		136,675		150,730		158,841		166,758		174,816		183,017		191,635

		Interest Expense				(3,876,305)		(766,865)		(2,579,966)		(2,559,966)		(2,309,966)		(2,059,966)		(19,249,106)		(17,255,192)		(15,491,278)		(13,727,364)		(11,963,450)		(10,199,536)		(8,435,622)		(6,671,708)		(6,651,708)

		Total Other Income and Expenses				(3,805,126)		(692,599)		(2,501,173)		(2,482,828)		(2,221,099)		(1,967,126)		(19,146,343)		(17,136,344)		(15,354,603)		(13,576,634)		(11,804,609)		(10,032,778)		(8,260,806)		(6,488,691)		(6,460,073)



		Taxes				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0



		NET INCOME				(10,449,740)		(14,071,149)		(25,908,447)		(37,626,844)		(38,887,494)		(39,564,048)		(56,955,927)		(53,666,070)		(49,918,375)		(48,223,267)		(48,811,642)		(49,793,532)		(51,096,049)		(52,742,983)		(56,451,461)





		Balance Sheet

						2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029



		ASSETS



		Current Assets

		Cash and Cash Equivalents				34,934,493		38,497,606		60,005,605		(11,192,946)		(49,946,749)		(75,176,223)		46,142,470		(29,578,522)		(92,226,723)		(153,692,994)		(197,022,841)		(263,524,189)		(330,525,837)		(398,948,251)		(474,419,429)

		Accounts Receivable				5,469,753		5,720,553		6,058,803		6,244,428		6,807,078		7,147,432		7,862,175		9,041,501		10,397,725		11,495,108		12,123,488		12,729,663		13,347,996		13,979,921		14,643,442

		Other Current Assets				2,372,634		2,475,525		2,626,442		2,571,286		2,962,235		3,094,684		3,425,439		3,961,607		4,555,848		5,024,338		5,294,692		5,558,615		5,827,195		6,100,555		6,387,845

		Total Current Assets				42,776,881		46,693,684		68,690,850		(2,377,232)		(40,177,435)		(64,934,108)		57,430,084		(16,575,414)		(77,273,150)		(137,173,548)		(179,604,660)		(245,235,912)		(311,350,645)		(378,867,775)		(453,388,142)



		Non-Current Assets

		Property, Plant and Equipment				23,409,290		25,529,566		27,827,227		30,331,678		33,061,529		36,037,066		39,280,402		42,815,639		46,669,046		50,869,260		55,447,494		60,437,768		65,877,167		71,806,112		78,268,662

		Less Accumulated Depreciation				(7,492,992)		(8,378,670)		(11,600,105)		(14,382,828)		(17,415,996)		(20,722,148)		(24,325,855)		(28,253,895)		(32,535,459)		(37,202,364)		(42,289,290)		(47,834,039)		(53,877,816)		(60,465,533)		(67,646,144)

		Long-Term Investments				1,423,580		1,485,315		1,575,865		1,542,772		1,777,341		1,856,810		2,055,264		2,376,964		2,733,509		3,014,603		3,176,815		3,335,169		3,496,317		3,660,333		3,832,707

		Total Non-Current Assets				17,339,878		18,636,211		17,802,987		17,491,622		17,422,874		17,171,728		17,009,811		16,938,707		16,867,096		16,681,499		16,335,019		15,938,898		15,495,668		15,000,913		14,455,226



		TOTAL ASSETS				60,116,759		65,329,895		86,493,838		15,114,390		(22,754,561)		(47,762,380)		74,439,895		363,293		(60,406,054)		(120,492,049)		(163,269,641)		(229,297,014)		(295,854,977)		(363,866,863)		(438,932,917)



		LIABILITIES AND EQUITY



		Liabilities

		Total Current Liabilities				21,353,707		50,420,270		59,694,177		23,141,573		26,660,116		27,852,152		30,828,954		35,654,463		41,002,630		45,219,042		47,652,231		50,027,531		52,444,757		54,904,995		57,490,607

		Debt				38,763,051		7,668,645		25,799,661		25,599,661		23,099,661		20,599,661		192,491,060		172,551,920		154,912,780		137,273,640		119,634,500		101,995,360		84,356,220		66,717,080		66,517,080

		Total Liabilities				60,116,759		58,088,915		85,493,838		48,741,234		49,759,777		48,451,813		223,320,014		208,206,383		195,915,410		182,492,682		167,286,731		152,022,891		136,800,977		121,622,075		124,007,687



		Equity

		Contributed Capital (Funding)				- 0		- 0		- 0		1,000,000		1,000,000		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088		17,797,088

		Donated Capital (Gov't Grants)				- 0		7,240,980		- 0		2,000,000		2,000,000		1,067,105		5,357,105		60,205		1,500,205		3,060,205		24,300,205		23,330,205		23,090,205		23,000,205		2,000,000

		Retained Earnings				- 0		- 0		1,000,000		(36,626,844)		(75,514,338)		(115,078,386)		(172,034,312)		(225,700,382)		(275,618,757)		(323,842,023)		(372,653,665)		(422,447,198)		(473,543,247)		(526,286,230)		(582,737,692)

		Total Equity				- 0		7,240,980		1,000,000		(33,626,844)		(72,514,338)		(96,214,193)		(148,880,119)		(207,843,089)		(256,321,464)		(302,984,731)		(330,556,372)		(381,319,905)		(432,655,954)		(485,488,938)		(562,940,604)



		TOTAL LIABILITIES AND EQUITY				60,116,759		65,329,895		86,493,838		15,114,390		(22,754,561)		(47,762,380)		74,439,895		363,293		(60,406,054)		(120,492,049)		(163,269,641)		(229,297,014)		(295,854,977)		(363,866,863)		(438,932,917)





		STATEMENT OF CASH FLOWS

						2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029



		OPERATING ACTIVITIES



		Net income				(10,449,740)		(14,071,149)		(25,908,447)		(37,626,844)		(38,887,494)		(39,564,048)		(56,955,927)		(53,666,070)		(49,918,375)		(48,223,267)		(48,811,642)		(49,793,532)		(51,096,049)		(52,742,983)		(56,451,461)

		Depreciation				4,322,273		3,890,797		3,221,434		2,782,723		3,033,168		3,306,153		3,603,707		3,928,040		4,281,564		4,666,905		5,086,926		5,544,749		6,043,777		6,587,717		7,180,611

		Decrease in Accounts Receivable				(10,000)		(250,800)		(338,250)		(185,625)		(562,650)		(340,354)		(714,743)		(1,179,326)		(1,356,225)		(1,097,383)		(628,380)		(606,174)		(618,333)		(631,925)		(663,521)

		Decrease in Current Assets				(7,000)		(102,890)		(150,917)		55,156		(390,949)		(132,448)		(330,756)		(536,168)		(594,241)		(468,490)		(270,354)		(263,922)		(268,581)		(273,360)		(287,290)

		Increase in Current Liabilities				4,000		29,066,563		9,273,907		(36,552,603)		3,518,543		1,192,036		2,976,802		4,825,509		5,348,167		4,216,412		2,433,190		2,375,299		2,417,227		2,460,238		2,585,612

		Net Cash, Operating Activities				(6,140,467)		18,532,520		(13,902,273)		(71,527,194)		(33,289,382)		(35,538,661)		(51,420,917)		(46,628,015)		(42,239,109)		(40,905,823)		(42,190,261)		(42,743,581)		(43,521,960)		(44,600,313)		(47,636,049)



		INVESTING ACTIVITIES



		Capital Expenditures				(100,000)		(100,000)		(100,000)		(100,000)		(100,000)		(18,864,193)		(23,154,193)		(17,857,293)		(19,297,293)		(20,857,293)		(42,097,293)		(41,127,293)		(40,887,293)		(40,797,293)		(16,297,293)

		Net Cash, Investing Activities				(100,000)		(100,000)		(100,000)		(100,000)		(100,000)		(18,864,193)		(23,154,193)		(17,857,293)		(19,297,293)		(20,857,293)		(42,097,293)		(41,127,293)		(40,887,293)		(40,797,293)		(16,297,293)



		FINANCING ACTIVITIES



		Net Proceeds from Borrowing				(200,000)		(31,094,406)		18,131,016		(200,000)		(2,500,000)		(2,500,000)		171,891,399		(19,939,140)		(17,639,140)		(17,639,140)		(17,639,140)		(17,639,140)		(17,639,140)		(17,639,140)		(200,000)

		Increase in Contributed Capital				- 0		7,240,980		(7,240,980)		2,000,000		- 0		(932,895)		4,290,000		(5,296,900)		1,440,000		1,560,000		21,240,000		(970,000)		(240,000)		(90,000)		(21,000,205)

		Increase in Donated Capital				- 0		7,240,980		(7,240,980)		2,000,000		- 0		(932,895)		4,290,000		(5,296,900)		1,440,000		1,560,000		21,240,000		(970,000)		(240,000)		(90,000)		(21,000,205)

		Net Cash, Financing Activities				(200,000)		(16,612,446)		3,649,056		3,800,000		(2,500,000)		(4,365,790)		180,471,399		(30,532,940)		(14,759,140)		(14,519,140)		24,840,860		(19,579,140)		(18,119,140)		(17,819,140)		(42,200,410)



		Net Increase in Cash				(6,440,467)		1,820,073		(10,353,217)		(67,827,194)		(35,889,382)		(58,768,643)		105,896,290		(95,018,247)		(76,295,542)		(76,282,256)		(59,446,694)		(103,450,013)		(102,528,393)		(103,216,746)		(106,133,752)



		CASH BALANCE, END OF YEAR				34,934,493		38,497,606		60,005,605		(11,192,946)		(49,946,749)		(75,176,223)		46,142,470		(29,578,522)		(92,226,723)		(153,692,994)		(197,022,841)		(263,524,189)		(330,525,837)		(398,948,251)		(474,419,429)



































































