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EXECUTIVE SUMMARY 

Project TOR 

The TOR section 2.3 “Results to be achieved by the Consultant”, includes as item 3: “Asset 

management plans and investment plans are produced by the WWRO and by the Water 

Companies whose staff are capable to undertake similar tasks independently in the future.” 

This result is elaborated in section 4.2 of the TOR, item 3: “Provide support to WWRO and 

Water Companies to undertake asset management planning and investment planning. The 

Consultants should support the WWRO and Water Companies to develop the concepts and 

methodology on the following areas”: 

• Asset Management Planning 

• Business Planning 

Project deliverable G addresses the business planning component above. The development of 

concepts and methodology for asset management planning is fully covered in this report which, 

according to the Inception Report Annex A.6 “Overall Plan of Operations” is defined as project 

deliverable F and comprises a review and updating of AMP guidelines from the previous 

support project
1
. 

This report builds on the previous workshop guidelines and provides a detailed practical guide 

as explained below. 

About these Guidelines 

These guidelines are intended as a practical guide to aid the development of asset management 

and asset management planning in Kosovo, providing some basic concepts and methodologies 

appropriate to RWCs at their present early stage of development. They are based on careful 

research of current best practices in asset management techniques that have been refined over a 

number of years. 

This guide is intended for those involved in the management of water assets in Kosovo, 

primarily the regional water companies (RWCs) and the water regulator (WWRO), the former 

so that they have available a tool to aid the start of the process of establishing asset management 

and the latter to aid determination of tariff decisions based on sound asset management planning 

related to levels of service to customers. 

Whilst some of the recommendations in these guidelines may seem obvious, the guidelines are 

deliberately written based on the assumption that most RWCs in Kosovo have little knowledge 

of asset management planning.  

                                                      

 

1
 The previous Institutional Support Project to WWRO, funded by EU and managed by EAR included a 

report on Asset Management Planning Internal Guidelines for WWRO together with a workshop for 

stakeholders in August 2008. 
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This guide contains all the basic elements of asset management and is structured with Kosovo’s 

regional water companies in mind, taking into account that the RWCs are at an early stage of 

development and not yet in a position to handle sophisticated asset management techniques.  

Asset Management is a core business principle that should underlie everything a water 

company does. As such it is not a side-activity that can be completed but an ongoing process. 

Thus this set of guidelines reflects what is required of Kosovo’s RWCs at the present stage in 

their development. As the RWCs move forward with asset management it may be that this 

document needs to be revised with new information and new techniques. 

It is also hoped that consultants engaged as implementing partners on institutional development 

projects and funded by other donors to support the RWCs will apply an asset management 

approach as set out in these guidelines when considering related projects such as the 

introduction of GIS and MIS into RWCs.  

Structure of the Guidelines 

These guidelines are presented in two volumes, or parts, plus a CD: 

• Part 1: An Introduction to Water & Wastewater Asset Management. This part sets out the 

generic concepts involved in asset management and asset management planning. 

• Part 2: A Practical Guide to the Implementation of Asset Management Planning. This part 

describes in detail specific steps that a typical RWC in Kosovo needs to take to 

implement asset management planning as part of its business operation. In particular, it 

explains how the Asset Management Plan (AMP) relates to the needs of the Business 

Plan. 

• CD: Tools for Asset Management Planning. A CD with a selection of useful tools for use 

in asset management planning that can be used in conjunction with the techniques 

described in Parts 1 and 2. 

In addition, in the Annex section at the end of Part 2, there is a list of literature resources that 

can be downloaded from the internet. These may prove useful to those who wish to investigate 

the wide topic of asset management further, especially the technical directors of RWCs.   

Part 1: Concepts 

The first part develops the basic concept of asset management as…meeting the required level of 

service in the most cost-effective way through the creation, acquisition, operation, maintenance, 

refurbishment and disposal of assets to provide for present and future customers…and in 

particular outlines the methodology behind five core concepts: 

• Asset Inventory – the need to understand which assets a RWC operates, where they are 

and what condition they are in. 

• Level of Service – the need for each RWC to develop a level of service statement to set 

out clearly what level of service the customers and stakeholder community can expect the 

RWC to provide from its assets. This statement then drives the asset management 

planning process.  

• Critical Assets – for the use of limited capital funds to be cost-effective it is necessary to 

understand which assets are critical; meaning that the consequences of their failure and 
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the likelihood of failure would have a critical affect on a water company’s ability to 

deliver the required level of service to customers.    

• Whole-Life Costing – when considering asset capital investment it is important to look at 

the options for repair, refurbishment and replacement and to analyse selected options over 

the whole-life, from design/construction through operation and eventually disposal of an 

asset.    

• Long-term Funding Strategy – all RWCs have limited funds and will need to make 

some analysis of the potential level of revenue they will be able to use to fund the 

investment proposed in the Asset Management Plan. In this way the AMP will be realistic 

as opposed to listing all the investments needed given unlimited funds.  

This part also makes it clear that asset management planning is something that is not an add-on 

to the existing way that the RWCs in Kosovo do business; rather it needs to become the way 

they operate. Asset management thinking and procedures need to underlie every activity.  

Part 2: A Practical Guide to Implementing AMP in Kosovo    

This part of the Asset Management Planning Guidelines is intended to be a practical guide that 

the management of RWCs can use to introduce and develop asset management within the 

company. It provides greater detail on specific techniques and procedures that RWCs can 

introduce to start the process of asset management within the company operations. In particular, 

it gives guidance on methods to implement the five asset management concepts developed in 

Part 1. This part of the guide looks at: 

• The need to gather and analyse data on asset operations and maintenance. Without 

collecting data on, for instance, asset condition, maintenance and costs of repair, RWCs 

cannot begin to undertake meaningful asset management planning.  

• How to store this information in an asset inventory. Once data are collected on assets they 

need to be stored in ways where the data can be easily retrieved and readily used for 

analysis. In this respect these guidelines recommend the development of asset inventories 

using database software and linkage of the asset inventory database to a geographical 

information system (GIS).   

• Tools used to analyse the asset condition and criticality: building on Part 1 this section 

sets out some practical ways to analyse condition and performance of assets – usually 

termed as serviceability – and techniques to identify which assets are critical.    

• How to use the asset management process to formulate an Asset Management Plan and 

how this plan relates to the Business Plan. Once asset management processes are in place 

and data are being gathered, stored and analysed the result of this process is an AMP 

which in turn informs the company’s Business Plan. 

Conclusions and Recommendations 

The concept of asset management is new to Kosovo. There are two main recommendations 

contained in these guidelines – first in respect to the business culture and organisation of RWCs 

and the second regarding practical steps which they can introduce into their business practice 

now. 

A Change in Business Culture: If RWCs are to instigate and put asset management planning at 

the heart of their business there are three main points to note: 
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• The first step will require a senior management decision that this is the way the RWC is 

going to operate in the future. 

• The transparency and flow of information between the various departments of a typical 

water company needs to improve significantly for asset management planning to work.  

• Asset management planning will also require some company re-organisation. Additional 

staff, with suitable expertise and training, will be required as well as new hardware and 

software. 

Practical First Steps: Once a RWC is on the road to asset management a number of practical 

steps can be put in place. Some can be started immediately whilst others may require resources, 

training and systems to be established. The recommended first steps are; 

• Establish procedures and systems to collect and store data. 

• Create an asset inventory – either using proprietary software or developing from generic 

database software. 

• GIS: Even if funds and projects are not in place in all RWCs they should at least plan for 

the introduction of a GIS into their company operations and, if necessary, seek donor 

funding for software and training. 

• Prepare a Level of Service statement: This is an essential but fairly straightforward task 

that can be carried out immediately without further investment (based on the service 

standard rules issued by the WWRO).  

• Analysis of supply/demand balance and statutory obligations – this should be an on-going 

task in the planning and development departments of RWCs. 

There are currently on-going projects to up-grade and improve billing/accounts software 

together with MIS and GIS in several RWCs. Asset management needs to be included in the 

design of these projects – for instance, when up-grading the asset module of billing systems, 

data fields and reports could easily be included to allow asset data to be stored and manipulated 

for asset management purposes. This is an important opportunity that should not be missed.   

Annexes and CD 

Further specific details of various asset management planning techniques are contained in the 

Annex section. In addition the Asset Management Planning Guidelines include a CD which 

contains useful tools that it is hoped will be a useful starting point for RWCs to help them to 

introduce asset management planning into their business operation.  
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PART 1 – ASSET MANAGEMENT CONCEPTS 

1. INTRODUCTION 

1.1. Current Status of Asset Management Planning in Kosovo 

In Kosovo asset management is not really practiced at present and asset maintenance and 

capital investment is generally carried out on an ad-hoc basis usually by reacting to 

urgent needs, system failures or donor priorities. As a consequence the asset base 

continues to deteriorate year-on-year. With the introduction of an asset management 

approach RWCs can start to plan how to reverse this continuing decline in the asset base 

by understanding what is required and what this may cost. 

The table below summarises the current situation in respect to asset management 

planning in the seven RWCs in Kosovo
2
. No RWCs undertake asset management 

planning per se, or have a department specifically to undertake asset management 

planning. Perhaps the exception is HS Radoniqi RWC in Gjakova who have a newly 

established planning department and have established some asset management procedures 

and are preparing their investment plans using some aspects of the asset management 

techniques introduced in the 2008 Institutional Support to the WWRO project. No RWC 

has an asset inventory (a key tool in asset management planning as will be discussed 

later). The asset inventory should not be confused with the asset registers that all RWCs 

maintain for accounting purposes; these registers do not contain asset condition data and 

much other information required for asset management.  

RWC Current asset management tools (as May 2011) GIS Planning 

Dept. 

Bifurkacioni 

RWC 

No asset inventory linked to GIS. Uses AutoCad 

platform for block mapping. 

No No 

RWC 

Hidrodrini 

Fully developed GIS for Peja city – other areas on 

going. Uses ArcGIS 9.3. Asset data stored and linked 

to GIS but not all assets are included, e.g. pumps. GIS 

used for capital investment planning for the pipe 

network. GIS dept. works with technical dept. to plan 

development.  

Yes No 

Hidroregjioni 

Jugor RWC 

Using AutoCAD as block mapping system and has 

plans (via USAID K-WISER project) to install new 

GIS platform. 

No Yes 

Mitrovica 

RWC 

ArcView8 GIS installed in 2008 by KWUJV project 

but not populated with field data, coordinates or asset 

inventory data.  

Yes – not used Yes 

                                                      

 

2
 Information in this section is taken from observations made during the course of this project and 

supported by data contained in the report “Support to capital investment planning process for Regional 

Water Companies in Kosovo”, prepared for the Water Task Force of the Office of the Prime Minister and 

funded by SDC. 
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RWC Current asset management tools (as May 2011) GIS Planning 

Dept. 

Prishtina 

RWC 

The GIS uses ArcGIS 8.0 but is not fully up-dated and 

not used for asset management planning. The company 

has a well staffed and functioning planning department 

Yes – not used Yes 

Hidromorava 

RWC 

GIS installed as part of Swiss Aid programme. On-

going work to capture the entire water network. Not 

used for asset inventory or identification of capital 

maintenance proposals. 

Yes – not fully 

developed and 

integrated 

No 

HS Radoniqi 

RWC 

Uses MapINFO and is up-dated with GPS coordinates. 

Creates a database of assets. However, systems not in 

place to capture all maintenance activity. The planning 

dept. has adopted some basic asset management 

planning procedures in their work.  

Yes – not fully 

developed and 

integrated 

No 

Table 1: Summary of asset management, GIS and planning department arrangements in 

RWCs 

With the possible exception of RWC Hidrodrini in Peja who have a well developed GIS 

to capture data for below-ground asset maintenance, basic data collection procedures still 

need to be put in place in all other RWCs. 

In general, planning departments, where they exist, are isolated and there is reported to be 

little interchange of information between departments such as finance, maintenance and 

technical. Decision making remains centralised at the top management level of RWCs. 

Introducing asset management planning will require a complete change in the 

business culture in the RWCs since it requires a flow of information between key 

departments in order to analyse the asset base to ensure cost-effective asset 

investment decisions.  

This document is intended to present the concepts and tools required to guide RWCs in 

Kosovo towards putting asset management at the heart of their business process. 

1.2. About Part 1: Concepts 

The first part of these asset management guidelines, Part 1, looks at the five core 

components of asset management: 

• Asset Inventory 

• Level of Service 

• Critical Assets 

• Whole-Life Costing 

• Long-term Funding Strategy 

A section that deals with each of these components in greater depth is included in this 

part of the guidelines. The use and the tools required to implement these concepts is 

covered in Part 2 of the Asset Management Planning Guidelines. 

Regarding the contents of Part 1, acknowledgement is given to the asset management 

guidance document prepared by the New Mexico Environmental Finance Center, USA, 

entitled Asset Management: A Guide for Water and Wastewater Systems, 2006 Edition. 
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This document, together with the Asset Management Planning Guidelines developed in 

the Institutional Support to the WWRO project in 2008, are an excellent starting point for 

describing the basic concepts of asset management. The former document is readily 

downloadable from: 

http://www.nmenv.state.nm.us/dwb/assistance/documents/AssetManagementGuide.pdf 

The above document is based on the concepts and approach to asset management detailed 

in the International Infrastructure Management Manual
3
, which is regarded internationally 

as the definitive text on asset management principles. 

1.3. Some Definitions 

Asset Management can be sometimes appear full of jargon, so some definitions of 

common terms used in asset management are detailed below in the context of the Kosovo 

water sector, especially in relation to the tariff methodology, which may be useful to 

define: 

Above-ground assets: As defined below as “Non-infrastructure” assets. Generally this 

includes all assets for which the condition of the asset can be readily seen and 

inspected. This includes equipment that may be thought of as below-ground – e.g. 

borehole pumps.    

Asset inventory: A database of all water and wastewater fixed assets a company 

operates. This database is different from, and should not be confused with, the asset 

register kept for accounting purposes. The asset inventory contains basic asset data 

plus asset condition, maintenance records and costs.  

Below-ground assets: As defined below as “Infrastructure” assets. Generally these are 

buried assets, although dams are included in this category since visual inspection is not 

usually possible. 

Business plan: A document submitted for approval to the Board of Directors, owners 

of the RWC and the WWRO setting out the planned activities and associated costs 

(capital and operating) that also forms part of the tariff review submissions of the 

RWCs to the WWRO. 

Capital enhancement: To enhance and grow the asset base through enhanced service 

levels and/or system expansion. 

Capital maintenance: Planned work carried out by the RWCs to replace and repair 

water supply and wastewater assets to provide a base service to customers. 

                                                      

 

3
International Infrastructure Management Manual, 2006 Edition, published by the Institute of Public 

Works Engineering Australia (IPWEA). This is the internationally recognised manual for asset 

management and is the foundation for establishing asset management standards around the world. See 

http://www.ipwea.org.au/AM/Template.cfm?Section=Member_Services#International_Infrastructure_Ma

nagement_Manual_(IIMM)_New_2006_Edition      
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Enhanced service levels: Permanent, identifiable and measurable improvements in 

levels of service that are above the current base level. 

Grants: Finance provided for investment or the provision of services for which no 

repayment is required.  

Infrastructure assets: those assets (mainly below-ground assets plus dams) which do 

not have a finite life and which, if appropriately maintained, will be capable of 

continuing to provide a predetermined level of service to customers indefinitely. These 

assets are not depreciated in the regulatory accounts. 

Non-infrastructure assets: those assets (mainly above ground) which have a finite 

life and so are depreciated over that assumed life and may be replaced at the end of 

that life. 

Operating costs: Direct operating costs related to providing the service including: 

labour; energy; chemicals; consumable materials; overheads; non-recoverable taxes 

and other recurrent expenditure. 

Regulatory asset base (RAB): The capital base used in setting price limits. This is the 

value of the RWCs’ assets which earns a return on investment. It represents the 

opening value of the investments plus the net new capital expenditure. The capital 

value is calculated after current cost depreciation.  

Return on capital: a “fair” return on the regulatory asset base represented as the 

annual income and capital growth from an investment, expressed as a percentage of the 

original investment. 

Revenue requirement: The annual income requirement necessary to finance the 

activities of the RWCs including a return on capital. It includes operational costs; 

infrastructure renewals charge; current cost depreciation; return on RAB and other 

costs as appropriate. 

Service activities: The individually identified activities which must be pursued 

separately in order to provide water supply and wastewater services, namely: water 

resources and treatment, water distribution, wastewater collection, wastewater 

treatment, and sludge treatment and disposal. 

Services: Water supply and wastewater services 

Supply/ demand balance: The gap between supply and demand, either through the 

demand from new customers or increased demand from existing customers, for which 

additional investment is required to ensure that the demand for services is satisfied. 
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2. ASSET MANAGEMENT 

2.1. What is Asset Management? 

All water and wastewater systems are made up of assets, some are invisible below-ground 

assets and some are above-ground visible assets. These are the physical components of 

the system and can include: pipes, valves, reservoirs, pumps, wells, treatment facilities 

and any other components that make up the system. The assets that make up a water and 

wastewater system generally lose value over time as the system ages and deteriorates. 

Along with this deterioration it may become more difficult to deliver the type of service 

that the company’s customers want. Costs of operation and maintenance will increase as 

the assets age. This is especially true in Kosovo at the present time. Lack of investment in 

asset maintenance since most of the larger water and wastewater systems were developed 

in the 1980s means that today Kosovo’s regional water companies are faced with 

significant and growing costs for maintenance that they can no longer afford. 

There is an approach to managing the assets of the system that can assist the company 

with making better decisions on managing these aging assets. This approach is called 

asset management. 

The International Infrastructure Management Manual defines the goal of asset 

management as; 

…meeting the required level of service in the most cost-effective way through the 

creation, acquisition, operation, maintenance, refurbishment and disposal of assets to 

provide for present and future customers…  

A water and wastewater company should care about managing its assets in a cost 

effective manner for several reasons: 

• These types of assets represent a major public investment in the water sector 

• Well-run infrastructure is important for economic development 

• Proper operation and maintenance of a company is essential for public health and 

safety 

• Company assets provide an essential customer service 

• Asset management promotes efficiency and innovation in operation of the system 

The intent of asset management is to ensure the long-term sustainability of the water and 

wastewater company. By helping the company management to make better decisions on 

when it is most appropriate to repair, replace or rehabilitate particular assets and by 

developing a long-term funding strategy the company can ensure its ability to deliver the 

required level of service in the long-term. 

2.2. Benefits of Asset Management 

There are many positive benefits to asset management. Water companies that fully 

embrace asset management principals may achieve many or all of these benefits just by 

starting asset management. The benefits include, but are not limited to, the following: 
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• Better operational decisions 

• Greater ability to plan and pay for future repairs and replacements 

• Increased knowledge of the location of assets 

• Increased knowledge of what assets are critical to the company and which ones 

are not. 

• More efficient operation 

• Better communication with customers 

• A tariff based on good operational information about the true costs required for 

asset maintenance. 

• Increased acceptability of the tariff submission to the regulator and the 

community 

• Identification of capital improvement projects that meet the true needs of the 

company and are, therefore, more attractive to potential donors. 

Water companies in Kosovo may have to rely on less Government of Kosovo (GoK) 

funding in future years and eventually less external donor support for capital projects. 

This will require an increasing reliance on tariffs raised from the communities that the 

companies serve. Asset management planning is a way to demonstrate to the regulator 

and the community that the assets are properly managed and that the tariff charged will 

cover the cost of maintaining those assets and provides a solid justification for the tariff. 

Furthermore, as noted above, having an Asset Management Plan (AMP) – the output of 

the asset management process – can provide the justification that donors and other 

financial institutions ask for when they consider investing in a RWC. Investor’s always 

ask “why are you requesting to invest in this pipe replacement and not that 

one?”…having an AMP answers exactly this question. As will be elaborated later, having 

asset management systems in place allows assets that are poorly performing, in poor 

condition and critical to the RWC’s operations to be identified. Therefore, this process 

links directly to the ability of the water company to justify and receive adequate financial 

support from potential investors. 

2.3. The Regulatory Framework for Asset Management – Why AMP 

is required  

2.3.1. The Legislative Framework 

In Kosovo the water sector is centrally regulated by the Water & Waste Regulatory 

Office (WWRO). The WWRO was established under Regulation No. 2004/49 

promulgated by the UNMIK and subsequently law No. 03/L-086 “Amending 

UNMIK Regulation 2004/49” was passed by the Kosovo Assembly and became 

law in June 2008. Amongst other responsibilities this Law mandates the WWRO to 

approve and set water company tariffs, to approve capital investments and to set 

and enforce minimum customer service standards. 

Other regulations that effect water company operation and the standards they apply 

to that operation are set by Government ministries, specifically the Ministry of 

Environment and Spatial Planning (MESP) and the Ministry of Health through the 
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National Institute of Public Health. In the Water Law (2004/24) the MESP set out 

requirements for environmental protection and licensing of water abstraction. The 

NIPH monitor and enforce drinking water quality standards in accordance with 

Administrative Instruction 2/1999. 

In addition to the existing laws water companies need to be aware of the changes to 

water sector legislation that will result from Kosovo’s move towards EU 

integration. In particular, the EU Drinking Water Quality Directive and the EU 

Urban Wastewater Treatment Directive will eventually have impacts on the 

standards of water quality and wastewater disposal that will require significant 

investment on the part of the RWCs in order to achieve compliance. 

In outline it is the above legislation that sets the standard of service that RWCs 

must meet and will drive, to some extent, future capital investment plans.    

2.3.2. The Regulatory Requirement 

Each RWC requires adequate revenue in order to maintain and improve levels of 

service, both now and to meet future demands. Without fully understanding what is 

needed to meet the required levels of service RWCs will not know the correct level 

of revenue required from the tariff they charge for water and wastewater services.  

Both RWCs and WWRO need to know the financial cost of: 

• Capital Maintenance – to maintain the existing assets to continue to provide 

the current level of service. 

• Maintenance Backlog – the amount of investment required to bring under-

maintained assets back to the condition where the original design capability of 

those assets is achieved.  

• Capital Enhancement – to meet future demands, planned expansion of services 

and obligations to improve levels of service required by regulation. 

Only through a disciplined approach to asset management can the above needs and 

costs be determined. The analysis associated with asset management is presented in 

an Asset Management Plan which in turn is used to inform the Business Plan and 

the Tariff Submission to the regulator. In this way the WWRO can ensure that, not-

with-standing affordability issues, a tariff is set that reflects the true cost of 

maintaining the asset base to provide the required levels of service in the most 

cost-effective manner, in a transparent and accountable way. 

2.4. The Business Approach to Asset Management 

One of the most important aspects of asset management is that it cannot be something the 

company does as an occasional activity as one of its many activities; rather it must be the 

way the company operates. Asset management thinking must underlie every activity, 

every action, and every decision that the company undertakes. 

Having asset management underlie all of the company’s activities means that there must 

be "buy in" of the asset management concepts at all levels of the company from the least 

senior employee all the way through to the Board of Directors. Every level of employee 

must be convinced that asset management is important to the overall function of the 
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company. If there is insufficient acceptance of asset management, the plan will be much 

less successful and may not succeed at all. 

One way to obtain acceptance of asset management is to explain to each employee 

working with the company the overall goal of the company’s asset management strategy 

and how that particular employee will contribute to the process. When asset management 

is adopted as the way of doing business, each employee's input, knowledge and expertise 

is important to the process and all are critical to the successful implementation. 

Each activity that is undertaken must have asset management thinking at its core. For 

example, when working on the water network to repair a broken pipe, the operator should 

have a map of the system and indicate on it the exact location of the break. The operator 

should note all pertinent information to the asset management programme such as: 

location of break, type of break, type of pipe, type of repair, length of time from report of 

leak to response to scene, length of time to repair the pipe, materials used, and difficulties 

encountered. This information can then be used in many ways. Did the same pipe break 

multiple times? Has the system experienced more breaks on one type of pipe than 

another? Did the operator respond in a timely manner? Did the repair get fixed in a timely 

manner? By tracking this type of data a company manager can begin to develop a picture 

of the overall system and its operation. 

Another example is a customer complaint. When the company receives a customer 

complaint, it should track various items such as: What routine maintenance or operational 

activities were taking place in the immediate period before the complaint? Is there any 

unusual condition that would cause this type of problem? Has this complaint been made 

before? Is there a pattern of complaints of this type (same area, same source, etc.)? Has an 

operator been dispatched to check out this type of complaint? How long did it take to 

respond? 

Throughout the entire company - whether it has 50 employees or 500 - everyone should 

be considering how their activities impact the overall operation of the company and how 

their activities fit within the broader structure of the asset management plan. 

One of the best approaches to obtaining acceptance of the asset management programme 

at all levels of the RWC is to demonstrate successes using the asset management 

techniques. There are many small successes that the programme may demonstrate over 

time that can be used to convince even reluctant employees that the efforts will benefit 

the company. As an example, producing a schematic diagram showing all the company's 

assets in a visual format can be of great benefit to the company, especially if there has 

never before been a diagram showing these assets. 
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3. ASSET INVENTORY 

3.1. Introduction 

The first core component of asset management is the asset inventory. This component is 

probably the most straightforward of all. It is also the most important as it underlies all 

other aspects of asset management. This step is absolutely critical for a water company 

and completing this component alone can greatly improve a water company’s asset 

management. 

The types of questions that the company will ask themselves in this component are: What 

do we operate? Where is it? What condition is it in? What is its remaining useful life? 

What is its value? Each of these facets is discussed in more detail below. 

3.2. What Do We Operate? 

The most fundamental question a water company manager or operator can ask is…what 

assets do we have? It is absolutely critical for a company to understand what it operates. 

It is impossible to manage something effectively if you do not know what that 

"something" consists of. 

Although "what do we operate" is a seemingly straightforward question, it is not always 

easy to answer. For example, during the initial phase of this project component it was 

found that in some cases financial asset registers available in RWCs in Kosovo did not 

correlate with schematic drawings of the water supply system, i.e. assets on the drawings 

were not listed or vice versa. It is clear that a single definitive asset inventory does not 

exist in most RWCs.  These difficulties arise from several factors: some of the assets are 

below-ground and cannot be seen; assets generally are installed in at different times over 

a long period of time; records regarding what assets have been installed may be old, 

incomplete, inaccurate, or missing; and staff turnover in operations and management may 

limit the historical knowledge of system assets.  

Given these difficulties it will probably not be possible to form a complete asset 

inventory the first time a company attempts to do so.   It is important to recognize that the 

RWC is only trying to form the best inventory it can and develop an approach to adding 

to or improve the database over time. 

To develop the initial inventory, several approaches can be used to gather asset data and 

these are listed below. However, the company should be as creative as possible with other 

approaches to obtaining this information – it is not seeking a perfect asset record. 

• The asset lists prepared as part of the asset evaluation
4
 for RWC incorporation in 

2007 are a good starting point.  

• Interview individuals, including staff who have retired, with knowledge of the 

network and gather as much information as possible regarding their recollections 

                                                      

 

4
 Undertaken by Grant-Thornton in 2007. These asset lists are now used as the basis for asset accounting 

in most RWCs.  
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of what assets were installed and where they were installed. If there are maps of 

the system, these can be used during the discussions. 

• Examining any as-built or other engineering drawings of the system 

• Visual observations of above-ground or visible assets (e.g., hydrants, pumps, 

manholes, treatment works) 

• Estimates on buried assets using above ground assets as a guide (e.g., using 

manholes to estimate locations, size, and type of pipe between the manholes; 

using isolation valve locations to estimate buried water pipe locations) 

Several approaches may be necessary to get a good start on the asset inventory. A 

company should use as many approaches as it deems necessary to get the best initial 

inventory of assets. 

3.3. Where are the Assets? 

The next question in preparing the inventory of assets is where are they? Once you know 

what you have, it is important to know where they are located. This component involves 

two steps: 1) mapping the assets and 2) putting a location in the inventory. In terms of 

mapping, the most important factor is to have a visual picture of the asset locations, 

especially the buried assets. Some type of mapping system will be required – either using 

existing digitalised drawings or a Geographic Information System (GIS). The most 

important factor is that it is useable to track any changes to the asset inventory and it can 

be used to track asset failures.  

The second aspect involves putting a location in the asset inventory indicating where the 

asset is located. Generally, this would be a street name, street address, or facility location 

such as pump house or treatment facility. The addresses should be as specific as possible. 

That way, assets can be grouped together based on their location. It is important to be 

able to group assets by their category (i.e., all valves, all hydrants) and by their location 

(i.e. all assets on a particular street.) In this manner, the company can answer various 

questions about their system, such as, "If I replace the pipe on this street, what other 

assets are associated with that pipe that will also have to be replaced?" "If I replace a 

component in the treatment building, what other assets might be impacted?" 

Alternatively location of assets could be done by using grid coordinates obtained from 

GPS and suitable for entry into a GIS. For the pipe network – both for water and 

wastewater – the best system is to establish nodes at each significant point in the network, 

i.e. at junctions, valves, bends etc. Each node is allocated a unique reference number and 

GPS coordinates then recorded in the field. This information is not only the most useful 

way to record the location of below-ground assets in the asset inventory it can also be 

used for hydraulic modelling. Once set up, the node and coordinate system can be an 

invaluable tool for network analysis and so this step is beneficial in its own right.  

The location of the asset should be included along with the other inventory data to allow 

the types of querying discussed above. Methods of including data in an inventory are 

discussed further in Section 3.7 below. 
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3.4. What is the Condition of the Assets? 

After the assets are determined and located on a map, it is important to know the 

condition of the assets. A condition assessment can be completed in many different ways, 

depending on the capability and resources of the company. The simplest approach is for 

the company to gather people who have current or historical knowledge of the water and 

wastewater system in a room. The group can then select a condition ranking approach 

(this concept is known as “serviceability” and is covered in greater detail in Part 2: 

Section 3.1) and ask the group to look at the list of assets and rate each asset using the 

selected methodology. This approach uses the best information available but does not 

require companies to gather additional data in order to rate the assets. 

As a higher level approach or as a next step after the initial rating of the assets, companies 

can gather data on asset condition through more sophisticated means and re -rate the 

assets. As an example, a sewer can be surveyed using CCTV to determine the interior 

pipe condition. Water pipes can be evaluated using leak detection technology. A ranking 

system as described above may still be used with this higher-level data, or a more 

sophisticated numbering system can be used.  

3.5. What is the Remaining Life of the Assets? 

All assets will eventually reach the end of their useful life, even though it is difficult to 

assess the life of below-ground assets accurately. Some assets will reach this point sooner 

than other assets. In addition, depending on the type of asset, it will either reach that point 

through amount of use or length of service. For example, a pump will wear out sooner if 

it is used more and will last 

longer if it is used less. 

The actual age of the pump 

is not as important as the 

amount of work the pump 

has done and how well it 

has been maintained. 

Whereas, a steel pipe will 

wear out based more on 

the length of time in the 

ground. If the pipe is in the 

ground for decades it has 

had considerable time to 

contact the soil around it 

and the water within it and 

may start to corrode – as in 

the steel pipe shown in the 

adjacent photograph.  

There are many additional factors that will affect how much life a given asset has. Factors 

such as poor installation, defective materials, poor maintenance, and corrosive 

environment will shorten an asset's life, while factors such as good installation practices, 

high quality materials, proper routine and preventative maintenance, and non-corrosive 

environment will tend to lengthen an asset's life. Because of these site-specific 

characteristics, asset life must be viewed within the local context and the particular 

conditions of that RWC. Cast iron pipe may last 100 years at one facility and 30 years at 

Figure 1: Inside of badly corroded steel water pipe - approx. 

28 years old 
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another. It is best to make judgments on asset life based on past experience, system 

knowledge, existing and future conditions, prior and future operation and maintenance 

and similar factors in determining useful life. In the absence of any better information, a 

company can use standard default values as a starting point. However, over time, the 

company should use its own experiences to refine the useful lives. 

Water Supply Standard default 

useful life 

Wastewater Standard default 

useful life 

Service Reservoirs 50 – 80 Gravity sewer lines 80 – 100 

Treatment Plant 

Structures 

60 – 70 Manholes 20 – 50 

Treatment Plant M&E 15 – 25 Pumping station 

structures 

50 

Water pipes (HDPE, 

DI, GRP) 

50 – 100 Pumping station M&E 15 

Pumping station 

structures 

60 – 70 Treatment Plant 

Structures 

50 

Pumping station M&E 25 Treatment Plant M&E 15 – 25 

Table 2: Typical standard default values for useful life of various asset categories 

[Note: The useful life of modern pipe materials is not yet known since some common 

pipe materials, HDPE and GRP, have not been in service for more than 40 - 50 years. In 

particular HDPE has an estimated useful service life of well over 100 years.] 

As an example, if a given water company routinely replaced a chlorinator every 5 years 

because that was the length of time that asset lasted, then 5 years should be used as 

chlorinator life, not a standard default value. However, if the company had a particular 

pipe in the ground for 20 years and had no knowledge of how long it could be expected to 

last, it could use a standard default value of between 50 to 100 years. However, as time 

goes on, if the company did not notice any reduction in the integrity of the pipe after, say, 

40 years, the useful life could be increased to 100 years. If the company started seeing a 

reduction in the pipe integrity (e.g. frequent breaks due to corrosion) at 40 years, it should 

keep the useful life closer to 50. 

For the above reasons classic “straight-line” depreciation as commonly used in asset 

accounting is not relevant as an asset management concept, particularly for below-ground 

assets, i.e. infrastructure assets, which have an unknown asset life that can only be 

assessed based on historical data for frequency of repair or, if suitable equipment and 

resources are available, on internal inspection using CCTV. 
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3.6. What is the Value of the Assets? 

Generally, when companies consider the value of assets, they think about the cost of 

initially installing the assets. This cost has no other importance than historical 

information. The installation cost does not have a direct bearing on what it will cost to 

replace that asset when it has reached the end of its useful life. The asset may not be 

replaced by the same type of asset (e.g., cast iron pipe may be replaced by HDPE pipe) or 

it may be replaced by a different technology entirely (e.g., a chlorination system replaced 

by an ultraviolet disinfection facility). Furthermore, costs of various assets may change 

drastically over time, such that the cost of installing pipe in 1961 in no way reflects the 

costs of installing pipe 50 years later in 2011. Some prices may increase, such as 

materials, while technological advances may decrease other costs. 

The real value of the assets is the cost it would be to replace the assets using the 

technology the company would employ to replace them to give the same level of service. 

If the company has asbestos cement pipe now, but would replace them with HDPE pipe, 

the real value of the assets is the cost of replacement using HDPE and the installation cost 

associated with HDPE. 

Although the idea behind an asset value is relatively simple, obtaining costs for the asset 

replacement is very time consuming. Companies may not have the data and expertise to 

estimate replacement costs. In these cases, the company should either estimate in the best 

manner possible or leave this portion of the inventory blank for the initial stages of the 

asset management strategy. This information can be added later as the company gathers 

additional information or expertise. 

If estimation is done, the possible approaches include: 

• If the network has had recent improvements, such as pipe replacement, 

information regarding the cost per linear metre can be used. 

• If another RWC has had work done, costs obtained in their project may be used. 

• Organisations that complete a large number of construction projects per year may 

be able to provide estimates – for example civil engineering contractors (however 

when using estimates provided by contractors it is important that the fixed costs, 

overheads, insurance etc are included in the unit cost calculation). 

Over time, as more companies begin completing asset management strategies, user 

groups can be formed that will allow water companies to share information, such as unit 

costs/replacement costs with each other. As part of the current Further Institutional 

Strengthening Support Project to the WWRO, unit costs for a range of capital investment 

activities (e.g. pipeline renewal costs) will be developed. These unit costs will help 

WWRO assess proposed capital investment schemes which are presented by RWCs in 

their tariff submissions and which are expected to be funded through the tariff.   

3.7. Organizing the Asset Inventory 

3.7.1. Categorisation of Assets 

Existing asset registers, mainly used for financial accounting purposes, do not 

divide the assets up into categories of assets. Categorisation of the assets is 

required since the AMP informs the company’s business plan which provides 
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information on planned expenditure that is used in the tariff setting methodology. It 

is therefore important that the asset inventory divides and sub-divides assets into 

suitable categories to meet WWRO’s requirements as set out in the Regulatory 

Accounting Guidelines (RAG); there are outlined in the diagram below. 

 

Figure 2: Proposed organisation of asset data in the asset database 

Therefore, when creating an asset inventory it is necessary to plan the 

categorisation of assets so that information on asset management across the main 

asset categories can easily be accessed. This is one reason why using a database (as 

opposed to simple spreadsheets) is the best option for an asset inventory, as is 

explained further in the next section.  

3.7.2. Methods for Managing the Asset Inventory 

There are several options regarding how to manage the asset inventory data. 

Specific options include: 

• Commercially available software for asset inventory  

• Generic database software – e.g. MS Access 

• Spreadsheet software – e.g. MS Excel 

The best option is a specifically designed asset management software programme. 

This type of programme provides the greatest level of flexibility in terms of use 

and is already programmed to contain asset inventory data. However, this type of 

programme is expensive and may require a robust computer system to make it 

accessible to all operational and management personnel and would be more 

appropriate only in the largest water companies. 
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The next option, generic database software using for example MS Access, is much 

less expensive but will require a time commitment on the part of someone within 

the company to set up the database and input the data. This option will, however, 

allow the company to sort the information and will allow the information to be 

useable. This option is the recommended option for RWCs that do not have 

funding for proprietary software systems
5
. If the company cannot initially develop 

a database for their asset inventory, they should develop a plan for how they will 

get a database in the future. For example, if they need to purchase computers 

and/or software, they should begin setting aside funds for that purpose. 

The other option available, a spreadsheet inventory should only be considered a 

temporary solution until the company can obtain a database of some type (the first 

two options). A spreadsheet will not allow the company to easily categorise 

information and is very cumbersome to use. Nor does it allow the type of querying 

that an asset management database needs. For example, a database can answer the 

question, "Provide a list of all pipes in this part of the city that were installed before 

1999 that are asbestos cement that have had at least 1 break in the last 10 years." 

This list can be obtained in a matter of moments with a database. However, with a 

handwritten list or a spreadsheet, answering a question like this would be an 

extremely tedious and time-consuming activity. 

The key to the inventory is to structure it to provide the information the company 

needs so that it can be easily retrieved. If the data is not easily obtainable, company 

staff will not use it and the inventory ceases to have value. 

3.8. Summary 

It is critical for water companies to understand that they do not need to worry about the 

data quality initially. The most important step is to develop at least a rudimentary asset 

inventory with all of the characteristics discussed above as soon as possible. The data 

quality can be increased over time as the company gathers more information and becomes 

more comfortable with the concept of asset management. 

RWCs should also be careful to not let themselves get stuck in this step. This step is 

important but it should not be all consuming. The company should complete this step to 

the extent possible and then move on to the next steps. 

In taking a long-term view of asset management, water companies should consider ways 

in which they can make the inventory more sophisticated. As an example, a company 

may want to develop a GIS and database within 5 years. The company could begin 

planning and seeking funding for this approach now so that in 5 years time sufficient 

funds are available.  

                                                      

 

5
 An MS Access based Asset Inventory has been developed as part of the AMP component of this support 

project. This database is available on the Asset Management Tools CD. 



 
PART 1 

ASSET MANAGEMENT CONCEPTS 

 

 

An EU funded project 
managed by the 
European Commission 
Liaison Office to 
Kosovo 

 

20 

 

 

 

4. LEVEL OF SERVICE 

4.1. Introduction 

The Level of Service (LoS) statement defines the way in which the water company wants 

the system to perform over the long term. The LoS can include any technical, managerial, 

or financial components the company wishes, as long as all regulatory requirements are 

included. The LoS will become a fundamental part of how the system is operated. 

The LoS statement need not, and as a rule should not, be restricted only to the minimum 

service standards set by the WWRO. There are other aspects of a water company’s 

service that it may wish to set as a standard and communicate to its staff and customers. 

An example of a LoS Statement that could be adapted for use by a typical Kosovo water 

company is presented in Annex 1. 

WWRO Service Standard Rules: Minimum service standards are defined in WWRO 

Rule R-03/U&K “Rule of Minimum Standards of Water and Wastewater Service 

providers in Kosovo”. These rules, currently being revised by the WWRO, cover general 

principles of service standards as well as specific technical standards including water 

quality, provision of the water supply network and supply interruptions.   

4.2. Why Set a Level of Service? 

There are two key facets to asset management - defining the level of service the company 

will strive to provide its customers over the long term and determining the most efficient 

and economical way to deliver that service (the least cost approach). Therefore, 

determining and detailing the level of service that the company is going to provide is a 

key step in the overall process. 

The LoS statement will spell out the service the company wishes to provide – it is a 

multi-faceted tool that can fulfil a wide array of purposes as described below. 

• Communicate the company’s operation to its customers (residential, industrial, or 

commercial) 

• Determine critical assets 

• Provide a means of assessing overall performance of the water company 

• Provide a direct link between costs and service 

• Serve as an internal guide for water company management and operations staff 

• Provide information for the RWC annual report 

• Form part of the tariff submission to the WWRO 
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4.2.1. Customer Communication 

It is important for a RWC to communicate effectively with its customers to avoid 

confusion, bad feelings, accusations of improper operation, and to make clear what 

the customers’ expectations should be. 

As an example, consider a supply system that has periodic water interruptions. The 

system is fed by an inadequate source that periodically does not produce enough 

water. However, even in periods of high demand the system can serve some 

customers but not others. The company may have a plan to deal with this situation 

by allocating water selectively around the network so that different areas are 

without water on any given day or portion of a day
6
. However, it is critical that this 

plan be approved by the regulator
7
 and communicated effectively with the 

customers so that they will understand the approach the RWC is taking to address 

the situation. One way the RWC can achieve this communication is to present their 

approach as part of the LoS. The LoS could say, "In the event of an interruption, 

the company will reallocate water supply so that no area is without water for more 

than 1 day. The rotation of water allocation will be agreed with the WWRO and 

publicised on the RWC web site so that customers know when they will be with and 

without water." 

4.2.2. Determine Critical Assets 

The LoS can be one factor in determining critical assets. The question a company 

must ask in respect to each asset to determine its criticality is “if this asset failed 

would it affect the LoS?”…if yes, the asset is a critical asset.  

An example of how the LoS can impact criticality is where a company’s LoS 

includes the factor "water will be delivered to customers 99% of the time". If the 

system has only one water source, the source will be a critical asset for the 

company. It must keep the source operational at all times in order to meet this 

criterion. Further considerations in criticality are discussed in the next section.  

4.2.3. Provide a Means for Assessing Overall Company Performance 

If at least some of the LoS factors include measurable items, the company can keep 

information regarding how well they are meeting these criteria and use that as one 

measure in assessing the overall operation. For example, consider a RWC that 

includes the following measures in its LoS: 

• 100% compliance with water quality standards. 

• 24hr supply to all customers and no planned supply restrictions. 

• NRW shows a reducing trend with a target of 30% by year 2020. 

                                                      

 

6
 For example as in the current situation in Mitrovica region where water is delivered to different areas 

based on a planned schedule. 

7
 In accordance with the WWRO Law 03/L-086, section B – “Exemptions for a Service Provider” 
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All of these items are measurable if the company collects the appropriate data. 

Assume the company has the following data from its past year of operation: 

• Water quality failures 2.5% of samples tested. 

• Planned restrictions in place in 3 summer-months of year to villages 

• NRW reduced from 56% to 50% 

Based on this data, the company met some, but not all of its LoS factors. In this 

example the company achieved its reducing trend in NRW but failed to meet the 

requirement to provide 24hr water supply to all customers and also failed to meet 

water quality regulations. The company will need to analyse these results in respect 

to asset management to determine what asset maintenance or investment will be 

needed in order to meet the level of service requirements. This will have a direct 

bearing on the companies forecast expenditure which should be presented in the 

AMP. 

4.2.4. Provide a Direct Link Between Costs and Service 

There is a direct link between the level of service provided and the cost to the 

customer. When a higher LoS is provided, the cost to the customers will likely 

increase. This relationship provides an opportunity for the water company to have 

an open dialogue with its customers regarding the LoS desired and the amount the 

customers are willing to pay for this level of service or increased services. For 

example, customers may complain about aesthetic contaminants in the water - 

those contaminants that cause taste, odour, or colour issues in the water, but not 

health concerns - and wish to have these contaminants removed. The water 

company can install treatment to remove these contaminants but, since capital 

enhancement of this type will directly feed into the tariff calculation, it will cost 

each customer more for their water each month. The water company can have a 

dialogue with the community to explain what the treatment would entail, what the 

finished water quality would be, and how much it would cost the customers. 

Following the discussions, the customers could offer an opinion as to whether or 

not they were willing to pay for the additional treatment. In this way, the LoS sets 

desired services and provides information to the customers regarding what the 

costs of their LoS will be. 

4.2.5. Serve as an Internal Guide to Company Operation and Management  

It is much easier to operate or manage a company system when the operations and 

maintenance staff as well as the management staff understand the objectives of the 

operation. Defining the LoS sets these objectives for the company. These 

objectives allow the operations staff to have a better understanding of what is 

desired from them and the management has a better understanding of how to use 

staff and other resources more efficiently and effectively. Checking how well the 

company as a whole is meeting LoS also allows the management to shift resources 

if need be from one task to another to meet all the goals more effectively. 

4.2.6. Provide Information for the Annual Report 

If the company tracks information regarding how well it is meeting the LoS criteria 

on a regular basis, it can use this information to prepare an annual report regarding 

how well the company met these criteria over the course of a year. This 
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information can be presented to the regulator, municipality and to customers via 

available media such as the company web site. This provides the opportunity for all 

stakeholders to give the company feedback on performance in relation to LoS and 

demand improvements if necessary. Such improvements will, of course, have an 

impact on costs. 

4.2.7. Forms Part of the Tariff Submissions to the WWRO 

The tariff submissions required by the WWRO will need to justify all proposed 

investments funded from the company’s own resources and included in the tariffs. 

Where LoS are proposed by the company to be enhanced beyond the requirements 

set-out in WWRO primary or secondary legislation, the company must clearly 

demonstrate the benefits to customers of such investments. 

4.3. Level of Service and Capital Investment 

The defined Level of Service has a direct impact on the cost of delivering the service. To 

maintain the LoS there must be adequate capital maintenance expenditure on those assets 

critical to maintaining that LoS. If the LoS is to be improved then there will need to be 

investment in the asset base to provide the enhanced LoS. This concept, and how it relates 

to the requirements of regulatory accounting as adopted by WWRO since 2008/9, is 

illustrated in the diagram below: 
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Figure 3: Level of Service and impact on capital costs 

Companies need to understand how much they will need to invest in their assets to 

maintain levels of service. In setting tariffs the regulator needs to ensure that planned 

capital maintenance investment is sufficient but not too much so that tariffs are not set at 

too high a level. Therefore, in asset management planning all proposed investments need 

to be divided amongst the categories illustrated above and the link to LoS stated in the 

AMP. 

For example: Replacement of a part of the water supply pipe network that has required 

frequent repair would be treated as capital maintenance. The expansion of a water 

treatment plant to meet growing demand would be categorised as capital enhancement. 

The replacement of an existing pipe that has required frequent repair with a larger 

diameter pipe to meet future demand could be considered as part capital maintenance and 

part capital enhancement and the allocation to each category clearly defined.  

In summary, the capital expenditures for maintenance and enhancement of the LoS are a 

key output of the AMP. Without establishing levels of service the capital maintenance 
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and enhancement expenditure levels cannot be established. Therefore, a crucial step in 

asset management is to establish and agree the Level of Service statement for each RWC.  

4.4. How can customers be involved in the LoS? 

Ideally, the customers of the company would be actively involved in the development of 

the LoS. In practice it is difficult to get customer involvement on LoS and indeed 

customers may not understand some of the concepts involved. For example, customers 

may not understand how many breaks per kilometre may be acceptable prior to pipe 

replacement. 

Alternatively, customer involvement could be done through community representation 

such as via the customer consultative committees (CCC) established by the WWRO in 

each RWC region or through engagement of the municipalities in the service area. In 

which case the best-case scenario may be to ask for specific input on items that directly 

affect the customers and for which they would have a reasonable understanding of the 

social and economic costs associated with the item. An example may be the length of 

notice prior to a scheduled, non-emergency or unscheduled shut down. In this case, it is 

important to understand how much notice the customers would want and in which way it 

would be best to notify them. 

4.5. Can the LoS be Changed Over Time? 

Similar to the overall AMP that will change and adjust over time, the LoS may need to be 

adjusted from time to time. This adjustment may be required because the company may 

discover that it is too costly to operate the system at the levels previously defined and the 

proposed investments are rejected as too expensive by the WWRO (in Kosovo the final 

decision on any capital expenditure plans by RWCs is with the WWRO). Or the 

adjustment may be necessary due to new rules or regulations that require a change. 

Additionally, the customers may feel that they desire a different level of service. For 

example, the company may not be providing enough fire hydrants to provide fire 

protection to all customers. The customers may decide that they are willing to pay for the 

upgrades to the system to provide fire protection. In this case, the LoS may need to be 

revised to reflect the fact that "all customers are to receive fire protection". 
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5. CRITICAL ASSETS 

5.1. Introduction 

Not all assets are equally important to a RWC’s operation; some assets are highly critical 

to operations and others are not critical at all. Certain assets or types of assets may be 

critical in one location but not critical in another; for example, a chlorinator may be a 

critical asset because it is the only and primary means of water disinfection and there has 

been known to be a recent total coli-form failure in the water source. Whereas, in another 

part of the network a chlorinator is not considered a critical asset because there is an 

alternative chlorine system and adequate spare parts to fix the broken chlorinator quickly. 

RWCs must examine their own assets very carefully to determine which assets are critical 

and why. 

5.2. Determining Criticality 

In determining criticality, two questions are important: The first is how likely the asset is 

to fail and the second is the consequence if the asset does fail. Criticality has several 

important functions, such as allowing a company to manage its risk and aiding in 

determining where to spend limited operation and maintenance funds and capital 

expenditures. 

As a first step in determining criticality, a company needs to look at what it knows about 

the probability that a given asset is going to fail. The data available to assist in this 

determination is: asset age, condition assessment, failure history, historical knowledge, 

experiences with that type of asset in general, and knowledge regarding how that type of 

asset is likely to fail. An asset may be highly likely to fail if it is old, has a long history of 

failure, has a known failure record in other locations, and has a poor serviceability
8
 rating. 

An asset may be much less likely to fail if it is newer, is highly reliable, has little to no 

history of failure, is adequately maintained and has a good to excellent serviceability 

rating. 

5.2.1. Probability of Asset Failure 

The following paragraphs describe each of the components that can go into a 

determination of probability of failure. Any additional information or resources 

that a company has to supplement these components should be considered also. 

• Asset Age: The asset's age can be a factor in determining probability of 

failure, but should not be the sole factor. Over time, assets usually deteriorate, 

either from use or from physical conditions such as interaction with water or 

soil, and are more likely to fail. There is no "magic age" at which an asset can 

be expected to fail. An asset's useful life is highly related to the conditions of 

use, the amount of maintenance, the original construction techniques, and the 

type of material it is constructed out of. A piece of ductile iron or cast iron 

                                                      

 

8
 Serviceability is an asset management concept that is further discussed in Part 2; it is defined as the 

product of the condition and performance of an asset.  
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pipe may last 75 to 100 years in one application, 150 years in another, and 50 

years in yet another. Rather than being a sole predictor of probability of 

failure, age should be supplementary to other information. For example, given 

the same set of factors: poor serviceability rating, 3 failures in the past 5 years, 

poor construction techniques for two different ages 5 years and 50 years old, 

the asset that is 50 years old would probably be given a higher probability of 

failure than the one that is 5 years old.  

 

If there are no issues with an asset other than its age, the probability of failure 

can still be relatively low even if the asset is quite old. For example, if the 

network has an asbestos cement pipe in the ground that was installed properly, 

using good materials and it has never had a history of failure, even though it is 

75 years old, it does not need to have a high probability of failure. 

 

• Asset Condition: One of the most important factors in determining an asset's 

probability of failure is the condition of the asset. As the asset's condition 

deteriorates, it will become much more likely to fail. It is important, therefore, 

to make the best attempt possible to give the assets a reasonable condition 

assessment. The condition assessment should also be updated over time, so 

that criticality can likewise be updated. Assets given a poor or fair condition 

rating are more likely to fail than those given an excellent or good rating. 

When the asset condition is combined with other factors, the company can 

begin to make predictions regarding the probability of a given asset failing. 

 

• Failure History: It is important to monitor when assets fail and record the 

type of failure that occurred. This information should be as specific as 

possible to assist the company in understanding its failure modes. Water 

companies need to track when the asset failed (or at least when the failure was 

discovered), how the failure was determined (customer report, operator 

observation, lack of service in that part of the system, etc.), type of failure 

(rupture, mechanical failure, small leak), specific location of failure, and any 

field observations that may help explain the failure (lack of bedding sand, 

subsidence of soil, overheating, etc.) Companies should track failure history 

on all of the asset categories. 

 

Past failure is not a complete predictor of future failure, but it can provide 

some indication of the probability of future failure, especially if detailed 

information on the failures is collected and reviewed. If the asset failed 

because its construction was poor or the pipe was severely corroded, it is 

likely to fail again unless some action was taken to correct the problem. If the 

asset failed because a construction operation accidentally ruptured the pipe, it 

is not likely to fail again if this is the only failure the pipe had once 

construction in the area is completed. If a pipe has failed several times in the 

past few years, it would be more likely to fail. If the pipe had never failed, it 

would be less likely to fail. 

 

• Historical Knowledge: If the company has any additional knowledge 

regarding the asset, it should be considered in the analysis of probability of 

failure. The type of information may include knowledge of construction 

practices used by the company at the time the system was constructed or 

knowledge of materials used in the system. 
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• General Experiences with the Asset: Although probability of failure is site 

specific, some guidance regarding probability of failure can be gained by 

examining experience with that type of asset in general. For example, if there 

is a history of a certain type of pump failing frequently after 2 years of use, 

and a system has that type of pump and it is currently 18 months of age, the 

asset may be given a higher probability of failure than it would be if there was 

no general experience of this type. 

 

• Knowledge of How the Asset is Likely to Fail: Asset failure can be defined 

as follows
9
: "Failure is defined as the inability of an asset to do what its users 

want it to do." In that regard, asset failure can be any time the asset is not able 

to meet the level of service the operating company wants. For example, a 

water meter may be reading, but reading 25% less than what it should be 

reading. If the LoS states, "all meters will read within a 10% accuracy range" 

then this meter reading 25% less has failed, even though it is still operational. 

This is not a failure in the classical sense - i.e., a meter leak or a blocked meter 

- but it is failure in the sense that it is not meeting the operational expectations. 

 

Failure in the more classical sense depends on the type of asset. Passive assets 

(such as pipes) decay over time and active assets (pumps, motors) decay with 

use. Passive and active assets do not fail in the same manner so they must be 

considered differently. 

 

In the case of passive assets, the contributing factors that may cause a failure 

include: soil characteristics, groundwater level and characteristics, physical 

loads, bedding conditions, pipe attributes, internal corrosion, temperature 

conditions and operational issues (for surge forces in pipes). A company must 

examine its individual circumstances to see which of these mechanisms may 

be likely to be at work in its particular case. If the system is subjected to 

severe weather extremes, pipes may break due to freezing. If the system was 

installed with poor construction techniques, the pipe may fail due to poor soil 

support beneath the pipe or due to inadequate bedding allowing rock to 

damage the pipe. If the soils are highly corrosive for the pipe, the failures may 

be due to corrosion of the pipe wall creating holes in the pipe. Once a 

company understands how its assets fail when they do fail, it can determine 

how likely others may be to fail. 

 

In the case of active assets, failure mechanisms can be related to hours of use, 

amount or lack of preventative maintenance, climatic conditions, replacement 

of worn parts, improper alignment and the amount of lubrication or cooling of 

parts. Active assets, such as pumps, may fail because they are not given proper 

maintenance. 

The factors discussed above can be taken together to predict how likely an asset is 

to fail. The rating can be a simple rating on a scale from, say, 1 to 6 or may be 

more sophisticated. The ability to produce a more sophisticated failure rating is 

dependent on the amount and quality of data available. It may be necessary to start 

                                                      

 

9
 As defined in Reliability-Centered Maintenance by John Moubray, published by Industrial Press; 2nd 

edition (April 1997) 
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with a more basic analysis and then increase the sophistication over time as the 

company management and operators gain more knowledge and experience 

regarding what information should be gathered and evaluated – see Part 2: Section 

5.2.1. 

5.2.2. Consequence of Asset Failure 

In terms of the consequence of failure, it is important to consider all of the possible 

costs of failure. The costs include: cost of repair, social cost associated with the 

loss of the asset, repair/replacement costs related to collateral damage caused by 

the failure, legal costs related to additional damage caused by the failure, 

environmental costs created by the failure, and any other associated costs or asset 

losses. The consequence of failure can be high if any of these costs are significant 

or if there are several of these costs that will occur with a failure. Further 

discussion of each of these factors is presented below. 

• Cost of Repair: When an asset fails, it will be necessary to fix the asset in 

some way. Depending on the type of the asset and the extent of the failure, 

repair may be simple or extensive. A small leak in a pipe can be repaired with 

a clamp. A chlorine pump can be replaced with a spare pump or perhaps the 

diaphragm can be replaced inside the pump. A failure of a bore-hole water 

source may be much more involved and may require much more extensive 

repair efforts. The cost of the repair of the failed asset should be considered in 

the analysis of the consequence of failure. If the asset can be repaired easily 

and without a high cost, then there is a lower consequence. If the cost of repair 

is higher, then the consequence of the failure is also greater. 

 

• Social Costs Related to the Loss of the Asset: When an asset fails, there may 

be an inconvenience to the customer. In some cases, this inconvenience may 

be minor, while in other cases, the social costs may be much higher. If a pipe 

must be repaired in a residential area, there may be a few customers who are 

out of water for a short period of time. This interruption would constitute an 

inconvenience, but would not be a severe situation. On the other hand, if the 

network has very few isolation valves so that any repair on the network 

requires the whole system to be shut down, the inconvenience to the large 

number of customers affected is much greater. In the first example (simple 

repair in residential area that shuts off a few customers), the cost of the 

consequence of failure related to the social cost is low. In the second case 

where the whole system must be shut down to make any repair, the cost of 

consequences related to social costs is much higher. 

 

• Repair/Replacement Costs Related to Collateral Damage Caused by the 

Failure: When an asset fails, in some cases damage may be caused to other 

assets unrelated to the water or wastewater system. Examples of this type of 

damage include the following: a water line fails causing subsidence and 

damage to the foundation of a building or a house or causes major sections of 

a road to collapse. The damage from the pipe failure without buildings nearby 

would be fairly minimal.  

 

Another example would be a sewer pipe leak that leaks sewage into a home or 

garden or onto school premises. In this type of case, a significant amount of 

cleaning will be required to restore the building, house or property. The 



 
PART 1 

ASSET MANAGEMENT CONCEPTS 

 

 

An EU funded project 
managed by the 
European Commission 
Liaison Office to 
Kosovo 

 

30 

 

 

company will be held responsible for this collateral damage, so the costs 

related to this type of failure need to be considered in the assessment of costs 

of the consequence of failure. 

 

• Legal Costs Related to Additional Damage Caused by Failure: In some 

cases, individuals or businesses may sue the company for damages or injuries 

caused by an asset failure. These costs would be in addition to the costs of 

repairing and replacing damaged property or other assets. For example, if a 

driver is driving down the road and hits an uncovered manhole causing 

damage and injury, the driver may sue the company to cover the costs 

associated with the damage and injury. 

 

• Environmental Costs Related to the Failure:  Some types of asset failures 

can cause environmental impacts. The costs related to these impacts may not 

always be easy to assess in monetary terms. However, some attempt should be 

made to establish some type of monetary value to the environmental 

consequences. An example of an environmental cost related to a failure would 

be a sewer pipe that leaked sewage into a river or onto land. A value, either 

monetarily or qualitatively, would need to be placed on this type of 

consequence. A failure that could result in raw sewage being discharged into a 

major river could be given a higher consequence than a failure that would 

have the potential to cause a more limited environmental impact. 

 

• Reduction in Level of Service: The assets must be in working order to 

deliver the level of service desired by the water company and its customers. If 

the assets fail, the ability to deliver the desired level of service may be 

compromised. An asset that has a major impact on the ability to meet the LoS 

would be considered more critical to the company than an asset whose failure 

would not have a significant impact on the LoS. 

 

• Other Costs Associated with Failure or Loss of Asset: The costs in this 

category are any other costs that can be associated with an asset failure that 

are not adequately defined within the categories above. Examples include: loss 

of income related to the inability to provide service for a period of time, loss 

of the service itself, or health impacts to workers or customers. 

In assessing the consequence or cost associated with the asset failure, the company 

should consider all the costs associated with all of the categories above. However if 

this information is lacking or difficult to obtain the initial assessment can be a 

simplistic ranking of the consequences from, say, 1 to 6. In this type of structure, 

the assets would be ranked against each other, but a specific monetary amount 

would not be calculated for the failure of each asset. For example, a major 

distribution line that has the potential to cause major failures and social, collateral 

damage, and legal consequences could be ranked "5" while a small valve serving a 

residential area that has low costs of repair and essentially little to no social or 

environmental consequence would be given a ranking of "1." In this way, there is a 

qualitative assessment of which assets have a greater consequence than others, but 

no specific quantitative assessment is performed. 

A more robust analysis can be performed that would assign costs of consequences 

in each category to each asset (or to at least the major assets) and then compare the 

assets with actual costs of consequences. Some of the costs would be known, such 
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as the cost of a repair, while others would need to be estimated using the best 

information available, such as the cost of legal action. Past experience or 

experience from other companies could be used to help estimate costs. 

A company can start out with the simpler estimate of consequence of failure and 

move to a more robust analysis over time. 

5.3. Criticality Analysis Over Time 

The condition of the asset will change over time as will the consequences related to 

failure. Costs of repair may go up, the community may grow, new roads may be built or 

similar factors may occur that cause the consequence of failure to change. Therefore, it is 

necessary to periodically review the criticality analysis and make adjustments to account 

for changes in the probability of failure and the consequence of failure. 

The criticality analysis must be kept up to date to ensure that the company is spending its 

time and resources on the appropriate assets as discussed in the next section. Also, the 

analysis must incorporate replacement of assets. If an asset that was critical primarily due 

to its probability of failure fails and is replaced with a new asset, the criticality number 

will go down since the probability of failure is much less. 
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6. WHOLE-LIFE COSTING 

6.1. Introduction 

Whole-life costing is the analysis and calculation of an asset’s total cost for its entire life. 

This component is one of the most complex of all of the components of asset 

management. It will be difficult for RWCs to collect all the data necessary for a 

sophisticated analysis of whole-life costing. However, there are several components for 

developing a whole-life strategy for asset management plans and most water companies 

can easily begin with one or two of these components. 

Whole-life asset management focuses on management options and strategies considering 

all relevant economic and physical consequences, from initial planning through to 

disposal. The whole-life costing of proposed asset investments includes: 

• planning 

• design and procurement 

• construction and installation 

• operation and maintenance 

• condition and performance monitoring 

• refurbishment/renewal 

• disposal 

As water companies begin to develop their asset management planning, these components 

can seem overwhelming. It does not make sense to try to begin with all seven components 

at once. Therefore, this manual will guide water companies through the basics of the 

components that can easily be started now. 

6.2. Options for Dealing with Assets Over Time 

There are four basic options for dealing with the actual assets over time: 

• Operate and maintain the existing assets 

• Repair the assets as they fail 

• Rehabilitate the assets 

• Replace the assets 

These options are intimately connected to each other. Choosing to do more or less of one 

impacts how much of the others is done, whether or not the other is done at all, or the 

time frame in which one of the others is done. For example, choosing to spend more on 

operating and maintaining assets will decrease the need to repair the asset and will 

increase the amount of time until the asset is replaced. Choosing to rehabilitate an asset 

will eliminate the need to replace the asset in the short term and will increase the amount 

of time until the asset ultimately needs to be replaced. The refurbishment will also reduce 

the amount of operation and maintenance that needs to be done and reduce the need for 

repairs. 

Each of these options has its own costs and considerations. The expenditure of funds 

becomes a balance between monies spent in each of these four categories. The purpose of 
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asset management is to try to determine the optimal way to spread the money between 

each of these categories, while maintaining the LoS desired. 

Generally, the most expensive option is replacement of the assets. Therefore, keeping the 

assets in service longer, while still meeting LoS conditions, will usually be the most 

economical for the company over the long term. The three other options; maintenance of 

the asset, repair of the asset, and refurbishment are options that can be used to keep the 

asset in service longer. Each of the options is discussed further in the sections below. 

6.3. Asset Operation and Maintenance 

Operation and maintenance (O&M) functions relate to the day-to-day running and upkeep 

of assets – but not repairs required due to unexpected failures –  and are particularly 

relevant to short-lived active assets (such as pumps) where deterioration through lack of 

regular maintenance may result in rapid failure. 

Proper operation and maintenance of assets is critical to the success of the overall 

programme. Operation and maintenance is directly linked to Level of Service and critical 

components. Establishing standardised O&M procedures achieves maximum asset life 

and reduces O&M costs. Standardising O&M procedures helps company personnel to 

operate all assets within acceptable operational levels and ensures maximum asset life can 

be obtained (assuming that periodic maintenance is performed as required). 

The benefits of developing and implementing effective and useful formal (i.e. written) 

O&M procedures far outweigh the effects on the facility and staff. If standard procedures 

are not implemented company-wide, O&M procedures will be created on an ad-hoc basis, 

which can lead to fluctuations in process efficiencies, discord between operations and 

maintenance, increased asset downtime, wasting of chemicals and energy, and other 

similar problems. 

More importantly, in respect to asset management planning, by identifying standard 

operating procedures the cost to the company of routine O&M can be calculated. For each 

individual asset and, therefore, for the total annual routine O&M expenditure, the 

financial cost will be known. This expenditure needs to be covered by tariff revenues. 

Furthermore by having established written routine maintenance procedures and schedules 

decisions can be made about asset capital maintenance plans based on known O&M 

costs. For example; the cost of routine operation and maintenance of a pumping station is 

known and is relatively high due to the poor condition and age of the mechanical and 

electrical assets. It may be that installing modern pumps and electrical control equipment 

the O&M costs may be significantly reduced making the whole-life cost of the investment 

favourable compared to continuing to incur high O&M costs on this particular asset. 

Therefore, in conclusion, for calculation of whole-life cost required for asset management 

decision making it is necessary for RWCs to understand and know the actual cost of 

O&M. 

6.4. Operation and Maintenance of Critical Assets 

One of the purposes for identifying critical assets is to allow the company to make more 

informed decisions regarding the use of its limited O&M funds. As discussed previously, 

the most critical assets are those assets that are likely to fail and have a significant 
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consequence if they do fail. Therefore, it is most advantageous to the company to spend 

the greatest portion of its O&M budget on assets that are critical to the overall operation 

of the company. These assets have the greatest chance of costing the company money if 

they fail and of having the greatest impact on a large number of customers. 

Figure 4 below shows the relationship between probability of failure and consequence of 

failure for assets. The letters A to D represent different categories of assets. Assets in 

category A have a low probability of failure and a low consequence of failure, while 

those in category D would have a high probability of failure and a high consequence if 

they do fail. The expenditures on O&M would vary for these various categories of assets. 

Those in category A should have lower expenditures on O&M and less investment into 

condition assessment, while those in category D should have much more expenditure on 

O&M and more investment into condition assessment. Table 3, below, contains a 

summary of this information. 

 

Figure 4: Example of Relationship between Probability of Failure and Consequence of Failure 

 

Reference 

from 

graph 

(above) 

Probability 

of failure 

Consequence 

of failure 

Relative 

amount to 

be spent on 

O&M 

Relative 

amount to be 

spent on 

condition 

assessment 

Example of 

asset in 

this 

category 

A 

Low Low Low Low New pipe in 

residential 

area 

B 

High Low Moderate Moderate Old a/c pipe 

in small 

residential 

area 



 
PART 1 

ASSET MANAGEMENT CONCEPTS 

 

 

An EU funded project 
managed by the 
European Commission 
Liaison Office to 
Kosovo 

 

35 

 

 

C 

Low High Moderate Moderate New main 

pipe under 

urban road 

D 

High High High High 30 year-old 

steel main 

pipe under 

major road 

Table 3: Example of O&M Expenditures and Criticality 

In deciding how to spend O&M and condition monitoring funds, the company should 

perform an assessment similar to the one above, putting specific types of assets or asset 

categories in the boxes instead of A – D. Then the O&M programme and condition 

monitoring programme can be structured so that expenditures are made on the most 

appropriate assets.  

Another way of looking at this is to consider a company that only has assets A, B, C, and 

D as shown on Figure 4. In this hypothetical case  the company’s O&M budget would be 

spent in a manner similar to Table 4 below. 

Reference from graph 

(above) 

O&M expenditure percentage spent on 

each asset category 

A 5% 

B 15% 

C 30% 

D 50% 

Table 4: Operation and Maintenance Expenditure by Criticality 

The table shows how the money is spent between the different categories of assets. The 

most money is spent on the assets with the greatest failure potential and greatest 

consequence, i.e. the greatest criticality index. 

6.5. Repair of Assets 

In addition to operating and maintaining the assets, water companies will need to plan for 

the repair of assets as they fail. Water companies need to consider how long they will 

keep an asset in service prior to replacement of the asset. To some extent, these two items 

- repair and replacement - are complementary. If more resources (personnel and money) 

are spent on repair, there will be a decreased need for replacement. On the other hand, if 

greater resources are applied to replacing the assets, fewer resources will be applied to 

repair. There is a balance between how much to spend in each category: maintenance, 

repair, and replacement to achieve the most efficient system. 

In developing a water or wastewater system repair schedule, the company must determine 

its own approach to repairing verses replacing assets. The company will need to decide 

when it is spending more money (including personnel hours) to repair the asset than it 
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would cost to replace the asset. For this reason it is essential that water companies track 

and record expenditures for maintenance and repair  

In comparing companies in Kosovo to companies in more developed countries with fully 

implemented asset management, it is clear that insufficient funds are spent on O&M and 

that this leads to an increased need to repair, with associated high costs. This in turn leads 

to an earlier replacement requirement, as repair costs become prohibitive, and the 

associated need for funding for replacement. Analysis undertaken by companies that use 

asset management has shown them that it is generally more efficient to maintain and 

repair assets for longer than to replace them. Furthermore donors are reluctant to commit 

scare grants to replace assets already funded on a previous project. 

6.6. Refurbishment of Assets 

When an asset fails, or approaches failure, the typical thought process is that of replacing 

the asset with a new asset. There is another option for some water or wastewater system 

assets; assets may be refurbished rather than an outright replacement. Refurbishment 

brings the assets back to a useable condition without actually replacing them. In many 

cases, it may be cheaper to refurbish the asset rather than replacing it; it may extend the 

life span of the asset considerably and may reduce other impacts related to asset 

replacement. An example of a refurbishment approach is slip-lining a wastewater pipe 

that is nearing the end of its useful life. The pipe can be lined without having to dig the 

original pipe out of the ground, thus possibly reducing the costs of installation and the 

inconvenience of the construction. Refurbishment of this type, especially for pipes, 

requires specialist contractors and sophisticated equipment which is currently not 

available in Kosovo so refurbishment may not be, in many cases, an appropriate option.  

6.7. Replacement of Assets 

Eventually, virtually all assets (perhaps with the exception of dams) will need to be 

replaced. There will reach a point where the asset can no longer be kept in service 

through maintenance or repair or where the asset is no longer capable of meeting the LoS, 

either economically or at all. At that point, the asset will need to be replaced. According 

to regulatory best practice as adopted in Kosovo by the WWRO replaced assets can either 

be considered as capital maintenance or capital enhancement, or in some cases a 

combination of both. These two alternatives are defined as follows: 

• Capital Maintenance: Planned work carried out by the RWCs to replace water 

supply assets to provide a base service to customers. 

• Capital Enhancement: To enhance and grow the asset base through enhanced 

service levels, system expansion and/or to meet new requirements as a result of 

statutory obligations.  

In both cases, the assets are replaced. The main difference is that capital maintenance 

includes those items that are routinely replaced together with the planned replacement of 

below-ground assets – water pipes and sewers – which are normally financed from the 

water company’s own operating revenues or reserve funds. Whereas, capital enhancement 

includes items that are major expenditures that do not routinely occur and that generally 

require outside funding for at least a portion of the project. Further information regarding 

each of these types of replacements is presented below. 
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6.7.1. Capital Maintenance 

A useful procedure is to develop a Replacement Schedule that indicates those 

assets that will need to be replaced within the next 20 years that will be funded out 

of company revenues. The schedule will include replacement of above-ground 

assets, for example chlorinator pumps that have a limited design life and planned 

renewal of below-ground assets – water and sewage pipes – based on serviceability 

considerations. 

This schedule can also be expanded to include programmed maintenance or repair, 

making it a Repair and Replacement Schedule. The types of activities that can be 

included here are major, programmed repair elements, such as a service reservoir 

inspection annually and a reservoir overhaul (repaint, structural testing, cleaning) 

or leak detection every 3 years. This schedule does not replace the operation and 

maintenance schedules discussed above. It merely reflects those elements that are 

major budget items and that will occur routinely, but much less often than daily, 

weekly or monthly. These are generally items that are undertaken annually or more 

frequently in the schedule and that constitute major expenditure. 

The schedule should include all of the recurring and non-recurring items for a 20 

year period. The Repair and Replacement Schedule should be updated annually so 

that it is always forecasting over a period of 20-years. 

The type of information to include on a Repair and Replacement Schedule 

includes: 

• Year 

• Item 

• Description 

• Estimated cost 

• Method of estimation 

• Single or recurring activity 

• Time period of reoccurrence 

The Repair and Replacement Schedule could be in spreadsheet form. However it is 

recommended that this information is entered directly into the asset inventory 

database (see Part 2: Section 2.4.) for each asset. The Repair and Replacement 

Schedule can then be produced as a report run from the database. 

It is absolutely critical that the items in the Repair and Replacement Schedule be 

entered into the tariff setting process as operational expenditure or, if capital 

maintenance for non-infrastructure assets, as an addition to the regulatory asset 

base. These items must be funded out of company revenues, so they must be 

accounted for in the annual budget and included in the tariff submission to the 

WWRO. The schedule will probably not be uniform from year to year in terms of 

amount of expenditure. To address this issue, the company may wish to set an 

annual annuity payment to cover the Repair and Replacement Schedule expenses 

over the long term. Some years, the payment would be greater than that year's 

expenses, so money would go into a Repair and Replacement Reserve. At other 

times the amount collected would be less than required so the additional funds 

would come from the reserve account. The annual annuity set would have to be 

sufficient to cover all of the expenses over the 20 year period. It may need to be 
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increased over time if expenses increase and it can be decreased if it turns out too 

much money was dedicated to this purpose. 

6.7.2. Capital Enhancement Planning 

A long-term capital enhancement plan should look at the company's needs for the 

future. Ideally, the planning period would be at least 20 years. The specific 

expenditures and needs of the company in the latter years, say 15 to 20 years, will 

be more speculative than the needs for the first 5 to 10 years, particularly the first 5 

years. However, the inclusion of the needs for this longer time period will provide 

a better opportunity for the water company to plan for its capital needs. 

There are several categories of capital improvements that must be considered. The 

categories are listed below. 

• Capital Enhancement – Needs Related to Future/Upcoming Regulations: 
The Kosovo Government (for example from the MESP) and its regulatory 

agencies periodically issue new rules and regulations that may require RWCs 

to invest in new technologies to meet the requirements. In addition, as Kosovo 

moves closer to EU integration, more EU regulations will be adopted in 

Kosovo legislation. For example, introduction of the full requirements of the 

EU Drinking Water Directive will impact the asset maintenance and 

enhancement requirements related to water treatment and distribution systems 

to enable them to provide water to customers in full compliance with the 

Directive at the customers’ taps. Water companies need to be aware of new 

regulations and consider the costs that may be associated with compliance so 

that money can be set aside to help pay the costs. 

 

• Capital Enhancement – Needs Related to Service Area Expansion and 

Growth: Over time, the company may expand due to growth in the area or 

through serving customers who were previously on private wells or septic 

tanks or in new municipalities not currently served by the water company. 

This type of expansion may involve new distribution or collection pipes, 

additional storage, additional water source, or additional treatment.  

 

• Capital Enhancement – Needs Related to Improved Technology: 
Companies may wish to replace assets because the technology of the assets 

originally installed is out of date and needs to be modernized or because 

technology improvements will allow improved customer service or enhanced 

efficiencies. An example of this type of capital need is a SCADA system that 

electronically controls the system's operations. 

Company managers need to consider all of these types of asset investment when 

developing the AMP. Each project needed by the company for each of the 

applicable categories for a 20 year time horizon needs to be identified. The 

investment section of the company’s AMP should be updated each year so that it 

always shows 20 years of needs. If there are no needs in a particular year, the AMP 

can reflect this.  

Some of the expenses related to capital enhancement may be funded out of the 

company’s own revenues rather than solely external sources, e.g. donor funded. If 
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company revenues are to be used either to offset costs or as a debt repayment 

stream, the budget and tariff must reflect these costs. 

6.8. Annual Review of Asset Replacement Costs 

Asset replacement projects will be included in the Repair and Replacement Schedule and 

the Capital Improvement Plan. It is sensible to review both of these documents on an 

annual basis to determine if all of the listed projects are indeed still considered necessary. 

Sometimes another look at the project list may reveal that some projects can safely be 

delayed for several years or may not be needed due to changing conditions. The projects 

were projected out several years in advance, so conditions may have changed eliminating 

or reducing the need for the project. Alternatively, the projects may also have changed in 

terms of what technology or approach is best. As an example, the company may have 

anticipated growth in a certain area and budgeted for network extensions into that area 10 

years into the future. However, over time, it may turn out that development did not occur 

or the patterns were different than expected. The extension project can then be eliminated 

from the budget or revised. 

The type of questions to examine in such a review include the following: 

• Is the reason/need for the project still valid? 

• Have the costs changed since originally projected? 

• Is there a better approach or a better technology that can be used to address the 

need? 

• Can the project be safely delayed? 

• Does the project need to be completed sooner? 

• Is there a method of refurbishment that could be used rather than replacement to 

save costs? 

• Would it be more reasonable not to increase the LoS above the minimum 

required by the WWRO than to increase the asset’s capability? 

• Will funding be available for the project? 

Each year the overall Repair and Replacement Schedule and capital enhancement 

planning must be revised to reflect completion of the current years projects or the new 

schedule for those projects if they were not completed, any changes to the projects on the 

list and to add the additional year at the end of the project period to keep the list at 20 

years. 
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7. LONG-TERM FUNDING STRATEGY 

7.1. Introduction 

The first four components of the asset management strategy help a company to discover 

what actions are most appropriate to take to manage the system at the desired level of 

service at the lowest whole-life cost. The final factor in the asset management strategy is 

determining the best manner in which to fund the operation and maintenance, repair, 

refurbishment, and replacement of assets. There are several sources of funding available 

to RWCs in Kosovo, so it is important to evaluate the project needing funding and the 

various options. 

7.2. Funding Sources Available 

The sources of funding for the overall operation and maintenance of a water or 

wastewater system, including asset repair, replacement, and refurbishment include the 

following: 

• Water company revenues from: 

o Water supply tariff 

o Wastewater tariff 

o Connection and other statutory fees 

• Company reserve funds 

o Capital enhancement reserves 

o Debt reserves 

• Kosovo Consolidated Budget revenues: 

o Central government grants from MoF or MESP 

o Municipality grants (especially for sewerage schemes) 

• Bi-lateral and multi-lateral donor funding (from IFIs) 

o Grants for aid assistance 

o Soft loans  

o Combined funding with grants and loans 

The MoF PIP System: RWCs are considered central budget organisations and can apply 

for capital investment funding through the MoF PIP system (http://www.pip-ks.org/). It is 

worth noting that the PIP system requires all Kosovo organisations applying for capital 

funds to: 

• Outline how the project will support the government’s strategic objectives  

• Summarise and justify the project 

• Appraise options on a cost-benefit whole-life costing basis – i.e. taking into 

account operational costs 

• Detail the expected results of the project 

• Provide a detailed budget for the project 

These are all aspects that RWCs will be better able to fulfil with asset management 

planning and thus aid their applications via the PIP system. By having an AMP, water 

companies will have a clear idea of how their investment plans link to strategy – the 

Level of Service statement links all capital projects to customer service, the maintenance 

and improvement of which must form a part of any government strategy. Asset 

management planning techniques will prioritise projects based on whole-life costing.  
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7.3. Tariffs and Asset Management 

Company revenues are a major component of funding in an asset management plan. The 

company revenues will fund the operation and maintenance of the system; there generally 

are no outside funding sources for routine O&M, repairs and a significant part of the 

below-ground asset renewal schedule of a water company. In addition, the tariff set by the 

WWRO will need to fund reserve accounts for emergencies and repairs etc. 

A well developed tariff submission will take into account the needs of the water company 

for the 3 year tariff period as well as needs for the water company in future years, through 

reserve accounts.  

The tariff submission should also anticipate routine replacements of parts, particularly 

those parts that wear out regularly. For example, if the company replaces its chlorinator 

every 5 years, the tariffs should cover this expense, rather than seeking government or 

donor funding to cover these types of needs. 

If a company engages in asset management and prepares an AMP as support for its tariff 

application the tariff may increase as the company moves from traditionally being 

underfunded (i.e., collecting insufficient revenues to cover all expenses) to being properly 

funded. However, tariffs that are set based on sound asset management principles can 

easily be justified to the regulator, the media and last but not least the customers. Asset 

management brings transparency to the process so that it is clear what the water services 

tariff is based on. The more clearly the tariff can be justified, the more likely it is to be 

accepted by the regulator, politicians and the public. 

On-the-other-hand, if the determined tariff is considered unacceptable the AMP can be 

used to identify what activities could be postponed with minimal impact on the level of 

service. 

7.4. Asset Management and the Business Plan 

The output of introducing asset management processes into a water company will be a 

written Asset Management Plan. The steps required to prepare such a plan are described 

in more detail in Part 2 of these guidelines. However, it is worth noting that the AMP is 

the main tool for informing the Business Plan. The AMP should describe the process used 

and the justification for identifying the capital maintenance and capital enhancement 

proposals of the company. The cost of these proposals is presented in the AMP and these 

costs adjusted to meet a realistic assessment of available funding sources and tariff 

generated revenues. These outputs from the AMP are then put within the entire business 

framework of the company in the Business Plan. The Business Plan then forms the basis 

of the company’s tariff submission. 
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8. IMPLEMENTATION 

8.1. Getting Started with Asset Management 

Getting started with asset management planning should not be difficult. Using these 

guidelines a company should be able to implement at least some aspects of asset 

management immediately without a huge amount of preparation or resources. Over time, 

a company will increasingly improve its asset management programme and will increase 

its knowledge base and the quality of its data. A company may wish to increase its level 

of sophistication and may input a greater degree of resources - personnel or money - as it 

improves over time. However, the most important thing is for a company to get started on 

a more systematic approach to planning investment in its asset base. 

Asset management is firmly based on common sense and good business practices. 

Consequently, any activities the company undertakes in the area of asset management 

will improve the company’s overall operation. The more sophisticated and cohesive the 

programme, the more improvement, but improvement will occur even at a lower level of 

asset management activity. 

Companies do not need to worry about making mistakes with asset management. Asset 

management is meant to be on-going and improved overtime. If the programme is not 

working properly or needs to be changed, the company can change it. 

8.2. The Sustainable Process 

As stated in the Section 2 of these guidelines, asset management needs to become the way 

a water company operates. As long as the water or wastewater system is operational, the 

company should be engaged in asset management. The company must view this process 

as never ending. The asset management programme should improve and change over 

time, as the company's needs change but it will never be something that is "complete" and 

should not be thought of in that way. 

In the water company operating business sustainability literally means the ability to 

sustain the asset base. In practice, through planning for an adequate tariff and obtaining 

external revenues where needed, this means that the company should be able to afford; 

• to operate, maintain and repair any given asset throughout its life, 

• to replace it when it reaches the end of that life 

• and has made an Asset Management Plan on how it will achieve this in the most 

cost-effective way.  

8.3. The Asset Management Plan 

Ideally the company will include its approaches to asset management in a section of the 

Asset Management Plan, discussing each element and how it will be handled. The AMP, 

however, must be flexible and should contain an explanation of how the company is 

doing each component, not the actual data obtained from each component. The actual 

data should be in a format that is continually changeable (e.g., asset inventory database 

and GIS etc.) 
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This component of the AMP should be thought of as a "road map" to explain how the 

company is going to do each component and how the company will continue with asset 

management over the long-term, but should not be thought of as "the answer."  

The AMP should also be written in such a way that all levels of the organization can 

make use of it. It should be readily available to all members of the organization and 

distributed freely. It can also be made available on the web to customers of the 

organization. It should not be thought of as a secretive document that only management 

should have. The document provides information to the customers on exactly how the 

company is being run and creates more confidence in the proper operation of the 

company and the applicability of the tariffs that are charged. 

The data that are part of the AMP should be updated continually as the company performs 

its operational duties (e.g., as breaks are repaired information is gathered.) This type of 

updating should not require the overall plan to be revised. The AMP should be 

periodically reviewed (annually or biannually and at least every 3 years) to determine if 

the overall methodology used for each component has changed in any way. If so, the 

document should be revised and redistributed. If not, the document can be left in its 

current status until the next review. 

The AMP document does not need to be lengthy. The goal is to make it easy to 

understand and useable by the employees of the company and other key stakeholders such 

as the customers, regulator, and Government. Part 2 of these Asset Management Planning 

Guidelines develops the practical steps required to implement the concepts described in 

this introduction and looks more closely at how to develop and prepare an AMP. 
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PART 2 – A PRACTICAL GUIDE TO AMP FOR 

REGIONAL WATER COMPANIES IN KOSOVO 

1. INTRODUCTION – IMPLEMENTING AMP IN 

KOSOVO 

This volume, Part 2, of the Asset Management Planning Guidelines is intended to be a 

practical guide that the management of RWCs can use to introduce and develop asset 

management within their company. It provides greater detail on specific techniques and 

procedures that RWCs can introduce immediately to start the process of asset 

management within company operations. In particular, it recommends methods to 

implement the five asset management concepts introduced in Part 1. This part of the 

guide will look at: 

• The need to collect data on asset operations and maintenance 

• Techniques used to analyse asset condition and “criticality” 

• How to store this information in an asset inventory 

• How to use the asset management process to formulate an Asset Management 

Plan and how this plan relates to the Business Plan. 

This guide is not intended to be too prescriptive; there is no fixed way to carry out asset 

management and each RWC will inevitably have differing needs and develop different 

techniques. All forms and tools presented here are designed to be a useful starting point 

that RWCs may adapt and improve for asset management planning. 

Whatever techniques a RWC uses, the end result should be similar. If the asset 

management concepts are utilised each RWC will have a much clearer picture of the 

operational and financial needs of its water and wastewater assets in regard to 

maintaining existing levels of service and improving and enhancing the asset base to meet 

higher standards and a growing demand for services. 

Before proceeding further it worth remembering an important statement from Part 1, 

Section 2.4: 

One of the most important aspects of asset management is that it cannot be something the 

company does as an occasional activity as one of its many activities; rather it must be the 

way the company does business. Asset management thinking must underlie every activity, 

every action, and every decision that the company undertakes.   

____________________________________________________________________ 
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2. DATA COLLECTION & STORAGE 

2.1. Collection of data on asset failures and repairs 

The first step is to have good data. Without good data, in sufficient quantity going back 

over a period of time, about the operational performance and the related financial costs, 

asset management will not be a well-informed process. Therefore, one of the most 

important steps required of a company is to introduce procedures throughout its 

operational area to capture and collect data on asset operational performance and 

maintenance. 

The type of data required includes (but is not necessarily limited to): 

• Recording data on each repair to below-ground assets (infrastructure), i.e. the 

pipe network, such as: 

o Location and pipe reference (node references) – if possible using GPS 

coordinates 

o Pipe diameter and material 

o Type and cause of damage plus any known consequences, e.g. number of 

properties affected. 

o Date and time of failure and repair together with response time and time taken 

to repair the damage 

o Details of the repair, e.g. length of pipe replaced etc. 

• Recording data on failures and repairs to above-ground assets (non-

infrastructure), i.e. equipment at treatment facilities, pumping stations etc. 

o Location including facility reference name if any 

o Type of equipment or structure 

o Type and cause of failure and consequences to system operation  

o Date and time of failure and repair together with response time and time taken 

to repair the damage 

o Details of the repair or replacement 

• Data about when routine maintenance was carried out, particularly to active 

assets such as pumps and motors etc, such as: 

o Location and asset reference 

o Asset type and description and/or identifying number 

o Details on what and when routine maintenance is required 

o Details of actually what and when routine maintenance was performed.   

These types of data are best collected by the operational personnel involved in 

maintenance and repair of assets – although input from the finance and accounting 

departments of the company will be required to support this process. A simple form and 
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procedure can be introduced to capture such data and the data then forwarded to the staff 

responsible for maintaining the asset inventory (this may be the GIS/MIS department). 

An example of a form that can be used for this purpose is included in Annex 2 with an 

electronic version also included in the Asset Management Tools CD. 

A refinement of this process is to create a MIS through which the maintenance staff have 

direct access to the asset inventory. This in turn would be linked to the GIS. In this way 

maintenance department staff would input maintenance and repair data directly to the 

company’s MIS thus avoiding double entry of data. See Figure 5 on page 48 which 

illustrates this arrangement. 

2.2. Activity-based cost data 

The type of data collected as described in the section above only becomes really useful 

when the related costs associated with maintenance and repair activity are also collected. 

These types of data are usually referred to as “activity-based cost data”. These data will 

allow asset managers to analyse, for example, the medium to long term costs of 

continually repairing a particular length of water main and compare this to the cost of 

replacement. This will allow cost effective decision making to take place and ensure the 

best use of limited asset maintenance funds. 

At present no such system exists in any RWC to collect activity-based cost data related to 

maintenance and repair. There are two fundamental approaches that RWCs could take to 

capture these types of data: 

1. Via the finance department: this would involve establishing more sophisticated 

systems and to implement these throughout the company’s operation. For 

instance, it would require all employees in operations and maintenance 

departments to complete timesheets with a suitable coding system to allocate time 

to specific repair jobs. Similar systems would be required for plant and material 

inputs. All cost related inputs to a particular asset repair activity would need to be 

coded and allocated to that activity. These data would then need to be provided 

by the finance department to those staff who maintain the asset inventory – either 

as part of an MIS or GIS system.  

2. A simpler approach is for asset managers in the operations department to cost 

each specific repair activity by-hand based on estimated unit costs for labour, 

plant and materials. This estimated cost would be reported on the Repair Report 

sheet (see Annex 2) and later recorded in the asset inventory or GIS system. (Or, 

as noted above, the Repair Report sheet could be an input form in the asset 

inventory database and linked directly to a GIS.) The advantage of this approach 

is that it is quicker and simpler to implement, however the quality of data is likely 

to be lower since the cost will be only an estimate and there is no guarantee that 

all asset repair interventions will be recorded. 

This approach will require the finance departments to provide information to 

maintenance managers regarding the unit costs of labour, plant and materials 

commonly used in maintenance work. These unit costs could be reviewed and up-

dated annually to reflect the latest costs of the RWC.  

The recommended method is as described in point 2, above. However, whatever method 

is adopted, useful information that is crucial to asset management can be obtained from 
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the data. This is particularly true in regard to the below-ground assets (water pipes, 

sewers etc.). Key to making asset maintenance decisions to repair/rehabilitate or replace 

sections of the network is to have information about the continued cost of maintenance. 

This information can easily be stored on a database or GIS system and retrieved as, for 

example, cost/kilometre/year maintenance expenditure. This cost information can then be 

compared in a simple cost-benefit analysis with the asset replacement cost plus a much 

reduced maintenance cost over the design life of the asset. 

2.3. Methods for data management 

Once systems are in place to collect data on asset operation and maintenance, including 

data on repairs and associated costs, these data need to be stored in such a way that it is 

easily retrievable and can be readily analysed to support the asset management planning 

process. 

As discussed in Part 1: Section 3.7 this is best done using a database software application 

– either a commercially available software package or a generic database created in, say, 

MS Access. Eventually, when the company’s resources permit, this database would be 

linked to the company’s GIS mapping. This will enable analysis of the network on a 

geographic basis and so provide a very visual and effective asset management tool. 

For example, RWC Hidrodrini in Peja has developed its GIS system to include 

maintenance and repair data for the water supply pipe system. In this way RWC 

Hidrodrini can select from the GIS mapping a supply zone or a single length of the pipe 

network and query the information on the database to report, for example, number of 

bursts/kilometre/year. In addition, the GIS can be queried to find the areas of the network 

with the highest burst rate/kilometre. 

The database concept and how it relates to GIS is illustrated in the diagram below: 
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Figure 5: GIS linkage to other databases 

By linking not only maintenance data but also water loss/meter and billing data to the GIS 

a water company can start to obtain a full picture of the below-ground assets and make 

investment decisions based on sound knowledge. More information showing the 

capabilities that GIS gives in relation to asset management are given in Annex 4 – The 

Use of GIS as an Asset Management Tool. 

It takes considerable time and resources to develop a fully functional GIS system with 

linkages to external databases – e.g. maintenance, billing, water meter data and mapping 

data. However companies can at least start the process by planning what they need to do 

to get such systems in place – i.e. the hardware and software required and the budget to 

purchase these as well as the cost of employing and training suitable staff. These costs 

should be included in the AMP and the Business Plan so that, where not externally 

funded, they can be included in the future proposed investment costs of the company. 

2.4. The Asset Inventory 

2.4.1. Introduction 

A useful starting point for RWCs is to create an above-ground asset inventory on 

an MS Excel spreadsheet using the asset lists prepared during the incorporation 

asset evaluation in 2007. These will need to be up-dated, checked and reorganised 

for asset management purposes. For example, in the asset lists if there are three 

pumps in a pumping station this will have one line item in the asset list whereas for 

asset management purposes there needs to be three separate asset entries in the 

inventory. A full example of an above-ground asset inventory in spreadsheet form 

is contained in Annex 3 and provided in electronic form in the Asset Management 

Tools CD. 
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2.4.2. Database 

The next step, for companies without an installed GIS system capable of linking to 

external databases, is to start the asset management process by creating an MS 

Access database to store data on each asset. A suggested list of data required 

(fields) for different categories of assets is presented in the table on the next page: 



 

PART 2 

PRACTICAL GUIDE TO AMP 

IMPLEMENTATION 

 

 

An EU funded project 
managed by the 
European Commission 
Liaison Office to 
Kosovo 

 

50 

 

 

Asset Category Basic data Assessment data Routine 

maintenance data 

Repairs 

Above Ground 

(Non-

infrastructure) 

(Mechanical) 

Asset ID 

Asset name 

Description 

Capacity/rating 

Year of 

construction/installati

on 

Location 

Node reference 

GPS coordinates 

Replacement value 

 

Date of assessment 

Condition rating 

Performance rating 

Consequences of 

failure rating 

Probability of failure 

rating 

Comments on 

condition 

Estimated 

replacement year 

Attachments (photos) 

Routine maintenance 

requirement 

Service interval 

Estimated routine 

maintenance 

cost/year 

Date of maintenance 

Details of 

maintenance 

performed 

Actual cost of each 

maintenance 

intervention 

Date of repair 

Reason for repair 

Details of repair 

Cost of repair 

Attachments (photos) 

Above Ground 

(Non-

infrastructure) 

(Structures, civil 

works) 

Asset ID 

Asset name 

Description 

Capacity/rating 

Year of 

construction/installati

on 

Location 

Node reference  

GPS coordinates 

Replacement value 

Date of assessment 

Condition rating 

Performance rating 

Consequences of 

failure rating 

Probability of failure 

rating 

Comments on 

condition 

Estimated 

replacement year 

Attachments (photos) 

Routine maintenance 

requirement 

Service interval 

Estimated routine 

maintenance 

cost/year 

Date of maintenance 

Details of 

maintenance 

performed 

Actual cost of each 

maintenance 

intervention 

Date of repair 

Reason for repair 

Details of repair 

Cost of repair 

Attachments (photos) 

Below Ground 

(Infrastructure) 

(Pipes) 

Asset ID 

Diameter 

Material 

Location (Street, 

zone, area) 

Node 1 

Node 2 

GPS coordinates start 

GPS coordinates 

finish  

Year of installation 

Replacement value 

Date of assessment 

Condition rating 

Performance rating 

Consequences of 

failure rating 

Probability of failure 

rating 

Comments on 

condition  

Estimated 

replacement year 

Attachments (photos) 

Routine maintenance 

requirement 

Service interval 

Estimated routine 

maintenance 

cost/year 

Date of maintenance 

Details of 

maintenance 

performed 

Actual cost of each 

maintenance 

intervention 

Date of repair 

Reason for repair 

Details of repair 

Cost of repair 

Attachments (photos) 
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Asset Category Basic data Assessment data Routine 

maintenance data 

Repairs 

Below Ground 

(Infrastructure 

and non-

infrastructure 

items) 

(manholes, 

chambers, water 

meters, valves and 

fittings) 

Asset ID 

Diameter 

Material 

Location (street, 

zone, area) 

GPS coordinates start 

GPS coordinates 

finish  

Year of installation 

Replacement value 

 

Date of assessment 

Condition rating 

Performance rating 

Consequences of 

failure rating 

Probability of failure 

rating 

Comments on 

condition 

Estimated 

replacement year 

Attachments (photos) 

Routine maintenance 

requirement 

Service interval 

Estimated routine 

maintenance 

cost/year 

Date of maintenance 

Details of 

maintenance 

performed 

Actual cost of each 

maintenance 

intervention 

Date of repair 

Reason for repair 

Details of repair 

Cost of repair 

Attachments (photos) 

Table 5: Suggested data field names for an asset inventory database 

Other fields that may be important to the company may be added to the asset 

inventory as the system develops. Photographs, notes and drawings of each asset 

can be added to the asset record to add to the knowledge that the company has 

about its asset base. 

The diagram on the next page shows a suggested input (“forms”) structure for an 

asset inventory database that could be adopted: 
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Figure 6: 

Suggested input 

structure for 

asset inventory 
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In the asset inventory there will be two kinds of data to consider when designing 

the database, these are: 

• Static data – this is information about as asset that will not change over time 

– e.g. the date of installation, diameter, manufacturer, material etc. 

 

• Dynamic data – this type of data changes or is added to with time – e.g. 

replacement cost, condition, performance rating etc. and also details of repairs. 

Each individual asset will eventually have multiple maintenance repair records 

attached to its unique asset ID number. 

Asset assessment (condition and performance), maintenance records and repair 

records are dynamic data and will be continually up-dated over the life of the asset.      

The logic presented in the diagram above shows how the assets in the database are 

sub-divided into useful categories. Each category requires the input of different 

items of basic data, for example for pumps it is useful to know and enter the 

manufacturer of the pump, whereas for a pipe this data would not be necessary and 

probably not known. Similarly it is essential to know the diameter of each pipe but 

this would, of course, be irrelevant for a pump. The categories above have been 

selected to agree with categorisation of assets used in the regulatory tariff 

methodology.  

Obviously, the collection of data, especially for the below-ground assets, will 

require implementation of a significant programme of field work to collect all the 

data. This will include site inspection to carry out basic condition assessment and 

also survey work to locate below-ground assets. Nevertheless the important thing is 

to start the establishment of an inventory for asset management. The company will 

learn much of benefit about the asset base that it operates simply by starting the 

process of data collection. 

Asset Inventory Template: In order to allow RWCs to start this process the Asset 

Management Tools CD includes a template for a water company asset inventory. 

This has been prepared in MS Access as part of these Asset Management Planning 

Guidelines. This template is provided as a useful starting point for those RWCs 

keen to develop an asset inventory. It will require further development and 

adaptation by the RWC to meet the particular needs of each RWC. For example, 

new fields may be added and new queries and reports generated. 

2.4.3. Billing Systems and the Asset Inventory 

The billing system, PRONET, currently used by 5 out of 7 of Kosovo’s RWCs 

already includes as asset “inventory” module. The question arises is this suitable as 

the asset inventory described above for asset management planning? A few points 

need to be made: 

• At present the module is designed and used purely for financial accounting for 

assets, i.e. asset value and depreciation. This is not the purpose of the asset 

inventory. 

 

• The module is not used by some RWCs. 
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• Important asset management data on condition, performance, remaining life, 

maintenance and repair costs is not stored on the module. 

The filtering, categorisation and reporting capability is not presently set-up or 

utilised for asset management.  

However, in an integrated MIS it does not make sense to input basic asset data, 

such as asset name, location etc. twice – once for asset management and again for 

accounts. So it makes sense to consider and investigate the potential development 

of this asset module for use in asset management. Since there are on-going projects 

to up-grade and improve billing/accounts software – including PRONET – together 

with MIS and GIS in several RWCs, asset management should be included in the 

design of these projects. For instance, data fields, input forms and report design 

could be included in an up-graded asset module to allow asset data to be stored and 

manipulated for asset management purposes. 

A key step for a RWC (with support of implementing partners on donor funded 

projects) to take in order to make asset management planning key to its business is 

to ensure that asset management becomes the primary consideration in the up-

grade of existing billing and MIS system software. Expert advice needs to be 

sought to see if it is, in fact, practical to create one asset database for both 

accounting and asset management purposes.   
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3. TECHNIQUES FOR ASSET MANAGEMENT 

ANALYSIS 

In Part 1: Section 1.2 five basic concepts were introduced. Here those concepts are discussed in 

greater detail and guidance provided on how they could be implemented in asset management 

planning. 

3.1. Asset Condition and Serviceability 

Serviceability is a key concept in asset management planning; it forms the basis for 

allocating capital maintenance expenditure. If an asset is serviceable then it does not 

require investment, if it is unserviceable it does. To put this simply, as they say in the 

USA:  

If it ain't broke don't fix it! 

In practical terms this means serviceability is a combination of an asset’s condition and 

performance. This is normally achieved by establishing a programme process whereby 

both condition and performance are given rankings such as 1 to 5 (good to bad). They are 

then multiplied or added together to give serviceability scores which themselves are 

ranked 1 to 5. 

Examples of condition and performance ranking: 

Condition: 

1. No faults and negligible deterioration  

2. Minor faults and/or observed deterioration, neither affecting performance 

3. Faults and deterioration observed but not significantly affecting performance 

currently or in the short-term 

4. Significant faults observed or developing that are likely to affect performance in 

the short-term (requires refurbishment/replacement ) 

5. Critical condition preventing required performance or unserviceable (requires 

immediate replacement) 

Performance: 

1. Specified and designed to modern standards, fully capable of delivering the 

required service with no reliability issues 

2. Designed to outdated standards and/or exhibits minor reliability issues but 

provides the required service 

3. Faults with design and efficiency of operation that do not hamper normal 

operations 

4. Exhibits reliability or capability problems that impact on normal operations 

5. Fails to meet capability or reliability requirements rendering the asset incapable 

of delivering the necessary service 

An example form that a RWC could adapt and use to collect such condition and 

performance assessment data is included in Annex 2. This form is designed for the 

above-ground (visible) assets. For below-ground assets inspection is generally not 
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possible or at least impractical – the assessment of serviceability needs to be undertaken 

by proxy data as described in Part 2: Section 3.4.1.     

The resulting rankings can be used to produce a serviceability score from a matrix as 

illustrated below: 

Performance 

Condition 

1 2 3 4 5 

1 1.0 1.5 2.0 2.5 3.0 

2 1.5 2.0 2.5 3.0 3.5 

3 2.0 2.5 3.0 3.5 4.0 

4 2.5 3.0 3.5 4.0 4.5 

5 3.0 3.5 4.0 4.5 5.0 

Figure 7: Serviceability index matrix 

Colour is used as a conditional formatting in the example above to show the ranking by 

serviceability more graphically. The use of this type of analysis for serviceability is given 

in the Annex 3 of these guidelines. 

Once all the assets in the water or wastewater system are ranked in this way the database 

can be used to analyse the information. For example the database may be queried to 

report a list of all assets with a serviceability ranking of over 4.0 (using the system 

presented above). When combined with the criticality ranking (as shown in examples in 

Part 2: Section 3.4) this technique provides a very powerful tool for prioritisation of asset 

investment – assets with high criticality rankings combined with low serviceability 

rankings would obviously be the priority for limited funds. 

This process is independent of the asset valuation process. An asset with zero book value 

may well be perfectly serviceable and have many years of reliable service left. 

Conversely a new asset that has been poorly specified, designed or maintained may well 

be unserviceable and require immediate replacement. 

In other words the serviceability ranking of an asset is an indication of its value to 

provide the required level of service and is not directly related to its monetary value and 

the age of the asset. An example of this technique for serviceability calculation is 

provided in electronic format in the Asset Management Tools CD. 

3.2. Level of Service 

The concept of establishing a Level of Service for each company has been introduced and 

described in Part 1: Section 4 of these guidelines. An example of a LoS statement suitable 

for adaptation and use by a Kosovo RWC is included in Annex 1 and this should be 

referred to in relation to understanding this section. 

3.2.1. What is the Minimum Starting Point for the LoS? 

All water companies in Kosovo must operate within the health, environmental and 

economic regulation established by the Ministry of Health (through the National 

Institute of Public Health) MESP and WWRO respectively. In addition LoS set by 

RWCs should be aware of EU legislation that will, in due course, affect Kosovo’s 
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current regulatory framework. For example, the EC Urban Wastewater Treatment 

Directive and the EC Drinking Water Quality Directive will eventually have a 

significant impact on water company operations.   

Because there are many elements to the regulations, it is not necessary to detail 

compliance with each and every regulation in the LoS. Instead, the LoS could 

contain a basic statement indicating that the water company system will comply 

with specific regulations. For example, the LoS may include generic statements 

that describe categories of compliance such as, "will conform to all water quality 

requirements," or "will conform to all operator licensing requirements," In this 

case, the LoS may also need a summary statement to the effect that "the company 

will conform to all other applicable regulation in Kosovo" to ensure that nothing 

has been left out. 

The WWRO and other Kosovo regulators set minimum standards of operation in 

the LoS; these standards do not necessarily address all areas of operation and 

should not be the sole components of the LoS. Without adding additional elements, 

the LoS will not fulfil the range of purposes described in Part 1: Section 4. 

Companies should include many other components to spell out important areas of 

their operation. 

3.2.2. Preparing the LoS Statement 

The Level of Service should not be a statement of aspiration but reflect current 

capability; the maximum LoS is defined by the maximum capabilities of the assets. 

A company cannot include something within a LoS that the supply system is not 

capable of doing.  

As an example, if the company wishes to include the provision of 24hr water 

supply in its LoS, but does not have sufficient resources or treatment capacity, 

there is no way the company can provide 24hr water. However, the company may 

wish to include the provision of 24hr water in its long-term plans presented in the 

AMP and seek funding for a system upgrade to provide this, but until the assets for 

24hr water in place, water supply without planned interruption should not be 

included in the LoS. 

Within the range of the minimum (regulations) and maximum (capabilities of 

assets) there are numerous items a company could include within its LoS. Items 

may be included so the company can; communicate its intentions with its 

customers, measure its performance and determine critical assets. Three main 

categories of water company operation may be covered in the LoS statement: 

• Statutory obligations – government and regulatory obligations and minimum 

standards including the WWRO service standard rules 

• Customer service standards that the RWC will provide that are not covered by 

statutory obligation 

• Operational standards that are important to delivering a good service standard 

– e.g. the control and reduction of NRW.  

Examples of items that can be included in the Level of Service statement include, 

but are not limited to the following: 
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• Duration of the water supply provision over time – e.g. 24 hours per day for 

365 days per year or less as the case may be. 

• Length of time from report of a leak or burst until repair 

• Amount of notification (and method) prior to a planned shut down 

• Amount of notification (and method) prior to a non scheduled but non-

emergency shutdown 

• NRW losses maintained at less than X% overall, or show a reducing trend. 

• Maximum system flow will be X m3/day 

• Water quality standards – e.g. no detection of total coli-forms at the water 

source or at customers’ taps 

• Minimum water pressure will be maintained throughout the system at X bar 

• No water interruption will be longer than X hours total except in exceptional 

circumstances 

• Customers will be notified of planned system interruptions at least X hours or 

X days before the interruption 

• Customers will be notified at least X minutes prior to shut down for an 

emergency condition, unless life threatening conditions cause a need for 

immediate shut down 

• Water conservation will be instituted to reduce average daily use by X percent 

in Y years 

• Service coverage will increase from X% to Y% of the total number of 

potential customers in the service area by 20XX. 

The LoS does not have to be lengthy; it can concentrate on a few key items the 

company really wishes to focus on. It can also start out with a few items and grow 

from there to include additional items as the company gains more experience with 

asset management. 

The LoS statement can also show target LoS that the company is aiming to achieve 

at some future date. The inclusion of the target LoS may, of course, exceed the 

current capability of the system but they are useful to include since they will 

inform the company’s capital investment plans for enhancement. However, care 

should be taken to make the targets realistic rather than a “wish-list” and fit with 

the company’s assessment of available funding as described in Part 2: Section 4.3. 

3.3. Basic Assessment of Criticality 

Assessing criticality requires an examination of the probability of failure and the 

consequence of failure as discussed in Part 1: Section 5.2. The assets that have the 

greatest probability of failure and the greatest consequences associated with the failure 

will be the assets that are the most critical. The next most critical assets are: 

• Assets that have a very high probability of failure with low consequence 

• Assets that have a very high consequence with a low probability 

• Assets that have a medium probability and medium consequence 

The remaining assets that have low consequence and low probability will be the least 

critical assets. 
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A technique such as a ranking matrix as presented below can be a good place to start in 

assessing criticality. Annex 3 contains copies of this matrix for use in the criticality 

analysis and an electronic copy is also included in the Asset Management Tools CD. 

  

Figure 8: Criticality matrix with colour formatting 

To use this matrix firstly estimate the probability of failure from 1 to 6 with 6 being very 

high probability of failure and 1 being a very low probability of failure. Then assess the 

consequence of failure from 1 to 6 in the same manner. Locate the number that is in the 

box where the row and column intersect. That is the criticality index for that asset. The 

matrix given in this example is colour coded; by using this kind of matrix in a large asset 

spreadsheet critical assets can be easily identified by colour, in this case red equals 

critical. 

As an example, look at the following scenario: 

Asset:  100 mm Cast iron pipe; constructed in 1955, so 56 years old 

Service History: Numerous breaks in the past 5 years 

Service Area: Serves 3 major subdivisions, but there are loop lines available and only 

residential customers. 

Probability of failure: 5 - pipe has broken many times, but when repaired it was still in 

reasonable condition. 

Consequence of failure: 2 - There are loop lines so not all customers will be out of 

water. Repair costs are moderate. The pipe is not in a critical roadway so repair is 

relatively easy. 

Using the chart, move across the row for 5 until the column for 2 is reached. The number 

in the box is 3.58. Therefore, 3.58 is the criticality index for this asset measured in a 

range of 1 to 6 with 6 being the most critical and 1 being the least.  

Another example: 

Asset:  Chlorine pump –the system uses hypochlorite so chlorine pump pumps liquid 

chlorine solution into the system for disinfection 

System has both spare parts and a spare pump 

Chlorine pump has failed due to many factors several times in the past 10 years 

Chlorine is checked once per week. 

Probability of failure: 5 - pump has failed many times. 

Consequence of failure: 5 - A failure in a chlorine pump has the potential to be a major 

consequence. However, the consequence is mitigated by the presence of a spare pump 

and spare parts. Because the pump may fail for a significant period of time before the 

1 2 3 4 5 6

6 3.60 4.08 4.56 5.04 5.52 6.00

5 3.08 3.58 4.07 4.57 5.06 5.56

4 2.56 3.07 3.58 4.10 4.61 5.12

3 2.04 2.57 3.10 3.62 4.15 4.68

2 1.52 2.06 2.61 3.15 3.70 4.24

1 1.00 1.56 2.12 2.68 3.24 3.80

Probability

Consequences
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failure is known (up to 1 week because the levels are only checked once per week), the 

consequence is not substantially reduced by the spare parts and pump. 

Using the chart, move across the row for 5, until the column for 5 is reached. The number 

in the box is 5.52. Therefore, 5.52 is the criticality index for this asset meaning this asset 

should be considered as critical in the asset management process. 

In looking at the two assets, the chlorinator is much more critical than the pipe. If all 

assets are viewed in this way, an analysis can be done to determine the criticality index 

for each one and then the results can be compared to see which assets are more critical 

than others. 

Once an analysis of this type is done, the results can be reviewed to determine if they 

make sense to the company. If the company does not believe the results for a particular 

asset make sense (i.e., the asset seems to have the wrong relative ranking), a re-evaluation 

can be completed to achieve reasonable results. 

3.4. Criticality Assessment in Practice 

The section above (3.3) describes a simple approach to risk management to assess which 

assets are critical to the operation of the company – in that their failure would have a 

serious effect on the company’s ability to provide the levels of service they have 

undertaken to provide. 

In practice, the data that the RWCs in Kosovo possess for the direct and indirect costs 

associated with the consequence of failure are rather limited as well as data about the 

probability of failure. Therefore, in setting up asset management systems it is important to 

start by working with the data that is available or can be realistically obtained. It is also 

important to recognise that the data available for below-ground assets will be different to 

that for above-ground assets – the serviceability of above-ground assets is far easier to 

ascertain since they are visible.  

3.4.1. Criticality of Below-Ground Assets  

For below-ground assets there are only a few pieces of basic information that will 

be known for any section of pipe or network zone. There is the static data such as: 

• Location; street address (nodes and coordinates) 

• Material 

• Diameter 

• Date of installation type 

• Type of location (i.e. pipe under main road, railway, river etc) 

• Key customers supplied from pipe (e.g. hospitals, schools, key industrial sites) 

In addition to the static data there is data that can be collected on repairs; 

• Location of repair 

• Date of repair 

• Type and details of the repair 

• Cost of repair 
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Also there may be data collected from water consumption analysis to show areas or 

zones of unexplained high consumption, which are indicative of high levels of 

leakage, which will be linked to this data via the GIS.  

From this data it is necessary to produce information related to serviceability 

(condition and performance) and criticality of the asset. The only practical 

indicators that are available to be used as an indicator for serviceability and a proxy 

indicator for criticality are; 

• estimated remaining life of the asset based on age and material, combined 

with; 

• burst-rate/kilometre/year, 

• type of location, 

• key customers connected, 

• and zone consumption patterns (NRW) indicators 

Analysis of the above information can be used to assess the following for each 

below-ground network asset: 

• Serviceability: The historic repair rate acts as an indicator of serviceability for 

below-ground assets – the more frequent the repairs in the past the more 

frequent they are likely to be in the future. (Although care should be taken in 

using the repair rate as a proxy for serviceability since there may be good 

reason for frequent repair of an otherwise good pipe such as repair resulting 

from construction work in the area of the pipe.). This can be combined with 

knowledge of NRW in the supply zone which may be an indicator of high 

levels of leakage from the pipe – also indicating poor condition and 

performance. This data can be backed up by leakage detection work carried 

out in the field. 

 

• Probability of failure: using only the available data this depends on three 

criteria; the repair rate (burst-rate/kilometre/year in the case of pipes), type of 

location and material of the pipe. For example, an asbestos cement pipe with a 

high burst-rate in a main road is more likely to fail than an HDPE pipe with no 

previous failure history located in the footpath area of a street. 

  

• Consequences of failure: from this data the consequences of failure can also 

be assessed from three criteria;  

o Diameter of the pipe – the larger the pipe the more customers affected and 

the higher the cost of repair 

o Type of location – a pipe failure in a main road will have greater 

consequences and costs than a failure in a pipe across open fields 

o Supply to key customers, e.g. hospitals.  

From the above analysis a simple ranking system can be developed for 

serviceability using a method as described in Section 3.1 above. Criticality is then 

assessed as a product of probability of failure (which depends on serviceability) 

and consequence of failure and also ranked as described in Section 3.3 above. 

As previously discussed for below-ground assets – meaning water supply and 

sewer pipes – analysis is best presented in a geographical format as readily 

available from a GIS. Examples of how GIS presents such analysis are given in 
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Annex 4 – The Use of GIS as an Asset Management Tool. However, the same 

analysis can be produced from an asset inventory prepared in, say, MS Access 

provided the data listed above is input for each discrete length of pipe. 

However the results are presented, the final output of this process may be presented 

in graphical form as shown in the example below: 

 

Figure 9: Investment priority based on serviceability and criticality 

The above example shows a group of pipes, labelled W001 to W020 and sorted in 

order of their investment priority as implicit from their combined serviceability and 

criticality indices. In designing a programme of renewals a water company may, in 

this example, wish to consider all pipes ranked above 7.0 as critical and, therefore, 

to be included in refurbishment or renewal programmes. 

3.4.2. Criticality of Above-Ground Assets 

Generally speaking much more information is available for above-ground assets – 

dams, pumping stations, service reservoirs and treatment plants. Most importantly 

on-site inspections to ascertain condition and performance can be made giving a 

direct indication of serviceability – there is no need for proxy data as with below-

ground assets. Since serviceability is a key factor in the probability of failure – 

poorly maintained assets in bad condition are more likely to fail – criticality can be 

established based on an assessment of a range of factors as discussed earlier in Part 

1: Section 5.2.  
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Assessment data, once collected from the field, can be analysed in one of two 

ways; either using a spreadsheet or, the preferred method, as part of the asset 

inventory database. However, until an asset inventory database exists it is possible 

to undertake risk analysis using a spreadsheet, similar to the one in the example in 

Figure 10 on the next page: 
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Figure 10: Example of spreadsheet approach to criticality analysis for above-ground assets. This example is made using the assets of HS Radoniqi RWC 

as an example. The ratings given are for illustrative purposes only. 

Asset List Servicability Risk Assessment

Location Unit Quantity

Date of 

construction

/ installation

Assessment 

date

Condition 

Grade 1-5

Performance 

Grade 1-5

Servicability 

Grade 1-5

Potential failure mode / 

cause

Social/ Legal/ 

Environmental 

Cost 

Adverse 

affect on 

Company 

reputation

Reduction 

in Level of 

Service

Cost of 

repair/ 

damage

Adverse 

affect on 

Public 

Health

Weighted 

average 

consequence 

score

Probability 

rating; 

High=6 

Low=1

Criticality 

Index

0.10 0.05 0.35 0.20 0.30 1-6 6 - 1

HV Power Supply    

M&E Plant   

El. Transformer 35/6 KV, 4 MVA Sopot (Janosh) Pcs 2 1983/06 24/05/2011 4 2 3.0 Electrical fault 2 1 4 3 3 3 6 4.6

High Voltage Plant - cells with all equipment and accessories Pcs 1 1983/00 24/05/2011 2 4 3.0 Poor or dangerous condition 1 6 6 6 6 6 6 6.0

Low Voltage Plant - with all equipment and accessories Pcs 1 1983/00 24/05/2011 2 3 2.5 Poor or dangerous condition 2 1 4 2 4 3 1 2.1

Measuring Equipment LS 1 1983/03 24/05/2011 1 5 3.0 Electrical fault 1 2 3 3 1 2 6 4.1

Other Equipment and installation LS 1 1983/05 24/05/2011 4 5 4.5 Electrical fault 1 2 1 1 2 1 1 1.0

Long Distance El. Power Line 35 KV, Gjakove - Sopot (TS Janosh 35/6 KV) LS 1 1983 24/05/2011 4 2 3.0 Poor or dangerous condition 2 3 5 1 1 3 3 3.1

Long Distance El. Power Line 2x6 KV, Sopot (TS Janosh 35/6 KV) - PS1 Zhdrell, PS-2 Irrigation LS 1 1983 24/05/2011 4 5 4.5 Lightning 1 1 4 3 1 2 1 1.6

Long Distance El. Power Line 6 KV, PS1 Zhdrell - WTP (TS) LS 1 1983 24/05/2011 5 5 5.0 Poor or dangerous condition 5 5 5 5 5 5 2 3.7

Long Distance El. Power Line 6 KV, PS1 Zhdrell - TS Dam LS 1 1983 24/05/2011 3 5 4.0 Lightning 3 3 5 3 1 3 6 4.6

Radoniqi Lake    

Civil works and buildings    

The Reservoir Vol = 113 mil m3 24/05/2011 2 1 1.5 Earthquake 6 6 6 6 6 6 1 3.8

Weir diversion structure on river 24/05/2011 4 1 2.5 Flooding 2 2 2 4 1 2 2 2.1

Concrete open canal  (b/h=0.9-3.0/2.0-4.0 m) m 7244 1980/06 24/05/2011 5 4 4.5 Flooding 1 1 1 1 1 1 2 1.5

Concrete road cross (b/L = 8.00/7.0-9.0 m) Pcs 3 1980/06 24/05/2011 2 2 2.0 Flooding 1 1 1 1 1 1 2 1.5

Concrete road cross (b/L = 2.5/7.0-9.0 m) Pcs 9 1980/06 24/05/2011 1 2 1.5 Flooding 1 1 1 1 1 1 2 1.5

Concrete Aqueducts (b/h/L = 0.3/0.3/6.0-8.0 m) Pcs 8 1980/06 24/05/2011 1 2 1.5 Flooding 1 1 1 1 1 1 2 1.5

Concrete protective quay walls 2x60 m (Canal And - River Prue) m 120 2006 24/05/2011 5 4 4.5 Poor or dangerous condition 5 4 2 6 2 3 6 4.6

Radoniqi Dam Site    

Civil works and buildings    

Earth fill dam L=200m h = 60m 24/05/2011 1 1 1.0 Flooding 2 5 6 6 6 6 1 3.8

Water intake tower 24/05/2011 3 2 2.5 Earthquake 1 1 6 6 1 4 1 2.7

Control and monitoring house 24/05/2011 2 5 3.5 Poor or dangerous condition 1 1 2 4 1 2 6 4.1

Spillway structure 24/05/2011 2 3 2.5 Lack of capacity 4 5 4 4 3 4 3 3.6

M&E Plant 24/05/2011   

El. motor Valve DN800 Pcs 5 1986 24/05/2011 4 5 4.5 Electrical fault 1 3 5 2 1 3 3 3.1

Manual Valve DN800 Pcs 5 1986 24/05/2011 4 5 4.5 Mechanical breakdown 1 3 5 2 1 3 3 3.1

Pipes, Fittings, Installations Ls 1 1986 24/05/2011 4 5 4.5 Poor or dangerous condition 1 1 1 1 1 1 4 2.6

El. Switchboard Pcs 1 1986/97 24/05/2011 4 5 4.5 Electrical fault 1 1 5 2 1 3 5 4.1

Transformer Station 6/0.4 KV, 630 KVA Pcs 1 2001 24/05/2011 4 5 4.5 Lightning 1 1 4 3 2 3 2 2.6

Antenna GP 30B with Pillar Pcs 1 1997 24/05/2011 5 5 5.0 Lightning 1 1 1 2 1 1 1 1.0
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Figure 11: Example of risk assessment criteria that can be used to assess consequence of failure 

Risk Assessment Criteria 6 5 4 3 2 1 

Area of Impact Weighting Factor Extreme Major Moderate Low Minor Insignificant 

Legal 
compliance 

0.10 Legal Imprisonment, 
substantial fines 
or liable damages 
>€500K 

Significant fines 
or liable damages 
€100K to €500K 

Fines or liable 
damages > €20K 
to €100K 

Fines or liable 
damages > €5K 
to €20K 

Fines or minor 
prosecution 
offence 

Complaints only 

  Environmental Catastrophic 
environmental 
damage with 
permanent 
impact.  

Serious 
environmental 
damage – impact 
not fully 
reversible. 

Serious 
environmental 
damage – 
reversible within 
10 years 

Environmental 
damage – 
reversible within 3 
years 

Some 
environmental 
damage – 
reversible within 1 
year. 

Minor localised 
damage 

Corporate 
image 

0.05 Political Central 
government or 
parliamentary 
investigation 
required 

Municipality 
decision required 

Mayor’s office 
involved 

Board of 
Directors required 
to hold 
emergency 
meeting 

Breakdown in 
local political 
relationships 

Adverse local 
political comment 

  Image  Negative national 
media coverage > 
2 days 

Negative local 
media coverage > 
5 days  

Negative local 
media coverage > 
2 days  

Local media 
coverage 

Customer 
complaints only 

Service 
Delivery – 
Customer 
Impact 

0.35 Service 
delivery 

Loss of water 
supply or 
sewerage 
capability to large 
urban area or city 
for more than 1 
day 

Loss of water 
supply or 
sewerage for a 
large  community 
(zone or village) 
for more than 1 
day 

Water and 
sewerage lost for 
up to 1 day to 
majority of 
customers (> 
50%) 

Water and 
sewerage lost for 
up to 1 day to a 
significant 
community  (< 
50% of 
customers) 

Loss of water 
supply or 
sewerage for less 
than 4 hours 

Limited or 
reduced 
operation of water 
supply or 
sewerage 
services 

   Greater than 50% 
of the customers 
affected 

Affects >500 
customers 

Affects < 500 
customers 

Affects only a 
small 
neighbourhood, 
street or village 

Small isolated 
group affected (< 
20 customers)  

Less than 5 
customers 
affected 

Financial 
Impact 

0.20 Financial 
losses 

Unplanned loss 
or cost to rectify > 
€1 million 

Unplanned loss 
or cost to rectify 
>€500K up to €1 
million 

Unplanned loss 
or cost to rectify 
>€250K up to 
€500K 

Unplanned loss 
or cost to rectify 
>€50K up to 
€250K 

Unplanned loss 
or cost to rectify 
>€10K up to 
€50K 

Unplanned loss 
or cost to rectify 
<€10K 

Community 
health and 
safety 

0.30 Health Multiple loss of 
life 

Single loss of life 
or widespread 
long-term 
hospitalisation 

Hospitalisation of 
a small group 

Medical treatment 
required 

Minor injuries Complaints 
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In Figure 10 the consequence of failure has been qualitatively analysed by 

assessing a range of potential consequences as defined in Figure 11. The technique 

presented above is more sophisticated than the basic example in Part 2: Section 3.3. 

In this example a number of assets have been assessed for the consequences of 

failure by scoring against a the risk criteria using the table as presented in Figure 

11 – these criteria are similar to the criteria described in Part 1: Section 5.2. 

These criteria are weighted to reflect the importance of the consequences to the 

company, for instance in this example “adverse affect on company reputation” is 

weighted much lower than “adverse affect on public health”. In this way an 

average consequence score is produced from analysis of a range of criteria. A 

potential mode of failure is then selected and the probability of that mode of failure 

allocated a rank from, in this case, 1-6. From these two assessments a criticality 

index is provided for each individual asset using the matrix in Figure 8. A simple 

automatic colour formatting scheme is used in the above example to give the 

results more visual impact. 

It is important to note that the criteria used and the weightings given to each 

criterion will be selected differently in each water company based on the 

judgement of the asset management staff involved. However, the resulting 

criticality indices should reflect to reality and once the process has been done the 

asset managers need to review the analysis to see if it makes sense. 

A full version of this spreadsheet is contained in Annex 3 and on the Asset 

Management Tools CD that forms a part of these guidelines. 

The spreadsheet approach, whilst a good way to start asset management
10
, will 

require asset data (ID, name, location etc.) to be kept in two places – the asset 

inventory, in MS Access, and on the risk assessment spreadsheets, in MS Excel. 

Since multiple data entry is not a good idea – changes in the asset inventory would 

need to be made in the spreadsheet – it is, therefore, recommended that ideally data 

for the criticality assessment is only entered onto the asset inventory database and 

results calculated within the database. 

As with below-ground assets the results of criticality analysis can be combined 

with serviceability ranking to give a graphic output similar to that shown in Figure 

12 on the next page: 

                                                      

 

10
 The spreadsheet for above ground assets can be created using the asset lists that RWCs already have as 

a result of the asset evaluation carried out as part of the RWC incorporation process in 2007.  
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Figure 12: Example of how the criticality - serviceability indices can be used for the prioritisation of 

asset capital maintenance. (This example is made using assets of HS Radoniqi RWC and ratings are 

for illustrative purposes only). 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Concrete protective quay walls 2x60 m (Canal And - River Prue)

High Voltage Plant - cells with all equipment and accessories

Long Distance El. Power Line 6 KV, PS1 Zhdrell - WTP (TS)

El. Switchboard

Long Distance El. Power Line 6 KV, PS1 Zhdrell - TS Dam

El. motor Valve DN800

Manual Valve DN800

Control and monitoring house

El. Transformer 35/6 KV, 4 MVA Sopot (Janosh)

Transformer Station 6/0.4 KV, 630 KVA

Measuring Equipment

Pipes, Fittings, Installations

Spillway structure

Long Distance El. Power Line 35 KV, Gjakove - Sopot (TS Janosh 35/6 KV)

Long Distance El. Power Line 2x6 KV, Sopot (TS Janosh 35/6 KV) - PS1 …

Concrete open canal  (b/h=0.9-3.0/2.0-4.0 m)

Antenna GP 30B with Pillar

Other Equipment and installation

The Reservoir Vol = 113 mil m3

Water intake tower

Earth fill dam L=200m h = 60m

Low Voltage Plant - with all equipment and accessories

Weir diversion structure on river 

Concrete road cross (b/L = 8.00/7.0-9.0 m)

Concrete road cross (b/L = 2.5/7.0-9.0 m)

Concrete Aqueducts (b/h/L = 0.3/0.3/6.0-8.0 m)

Asset Name - Radoniqi 

Lake and Dam Site

Radoniqi Dam - Serviceability and Risk Assessment

Serviceability Index Criticality Index
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As before, this information can be used to prioritise investment. In the example 

above a decision could be made to include all assets with a criticality – 

serviceability index above, say, 7.5 in their capital maintenance plans – these assets 

would have been assessed as in poor condition and critical to the operation of the 

facility and, by implication, the ability of the water company to continue to offer 

the required level of service.  

The chosen criticality-serviceability index for inclusion of assets in expenditure 

plans is a decision that also relates to available funding. There also needs to be 

some flexibility in the prioritisation process; some assets with a lower index may 

be an integral part of those selected and it would not make practical sense to 

exclude them. To illustrate this point take for example backwash pumps at a water 

treatment plant – criticality-serviceability analysis may show these to be a high 

priority for renewal but the associated electrical controls to be a lower priority, 

however it may make sense to renew both the pumps and electrical controls at the 

same time. 

3.5. Supply/Demand Balance - Future expansion and growth 

As part of the asset management process it is necessary for RWCs to plan for capital 

improvement (see Part 1: Section 6.7.2) – or enhancement. This should be a key task of 

RWC Planning and Development Departments where they exist and one important reason 

why they need to be established in cases where they do not exist.  

The most significant factor in such planning is planning for future expansion and growth 

in demand. Expansion is required to extend the water and wastewater services to areas not 

currently served by the RWCs and growth in demand is a consequence of (a) population 

growth and (b) growth in economic output – i.e. increased demand for water from 

commercial and industrial customers. Therefore an assessment of future expansion and 

growth is essential to the planning process. The following section outlines the basic 

technique and steps to be followed in making long-term demand projections. The same 

basic technique can be used for both water demand and wastewater loading analysis – the 

latter used to determine the requirements and size of sewers and wastewater treatment 

facilities. 

The basic steps for a supply / demand balance analysis are an assessment of: 

1. Service Area Population: Population levels and growth rates based on historic 

population data and current population drivers – such as known movement of 

population from rural to urban areas. 

2. Population Connected to Water Supply: Population connected to the water 

supply (and/or wastewater system) both now and projected into the future. For 

this some knowledge regarding the company’s plans for expansion of the network 

is necessary and, of course, this will also relate to the level of service that the 

RWC plans to provide in the future. 

3. Estimate Domestic Consumption: Domestic consumption and future 

projections for increases or decreases in domestic consumption – e.g. significant 

increases in tariffs will probably decrease consumption and rising per capita 

income will increase consumption. 
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4. Estimate Non-Domestic Consumption: Non-domestic consumption and future 

projections for increases or decreases in non-domestic (industrial/commercial) 

consumption. This can normally be assessed based on projections for economic 

growth, or growth in regional GDP. 

5. Water Losses: Estimate water losses and make adjustments to demand 

projections that may result from any programmes to reduce non-revenue water. 

This requires some knowledge of the company’s plans for reduction of NRW – if 

such plans exist (with funding) for extensive reduction measures then a future 

decrease in NRW can be factored into calculations of demand. 

6. Overall Demand Projection: Calculation of total water demand – a combination 

of domestic demand, non-domestic demand and water losses are usually 

calculated for both average and peak daily demand. 

7. Water Resources: Water resource availability taking into account existing and 

future potential water production.  

8. Supply/Demand Balance: Finally all the above supply and demand factors are 

analysed collectively to show the demand shortfall (or potential wastewater 

loadings) that the company will have to address in their asset management 

planning. 

A simple example of the output of a typical supply-demand analysis is illustrated below: 

 

Figure 13: Typical output of a supply-demand balance analysis 
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In the example above two scenarios have been presented; with and without a programme 

of NRW reduction. However, the additional water production capacity, introduced in 

years 2017 and 2024 respectively, meets only the case where there is action taken to 

reduce NRW.  

Therefore, in this example, future planning to meet growth must include a substantial 

programme of expenditure to reduce NRW – which will include significant capital 

maintenance on the below-ground assets - in addition to a phased capital enhancement 

programme to increase water production. 

Once the infrastructure needs are known cost estimates can be prepared. This initial 

analysis need not be over complicated; once future demand for water supply (or loadings 

for wastewater) have been calculated there are numerous reference sources to find cost-

curves for large water infrastructure, e.g. water and wastewater treatment plants, pipes 

and sewers. An example of such a curve for water treatment plant cost estimation is 

presented below in Figure 14. The initial cost calculation may not be accurate but at least 

this starts a process that can be refined in later asset management planning. 

 

Figure 14: Cost curve for water treatment plant capital investment estimation 

An important aspect of starting this process is that this will help identify gaps in available 

data. For example, in assessing the amount of water resources currently available there 

may be an un-metered water source where the water production is not reliably known. In 

this case, in order to improve the asset management process installation of a flow meter at 

the source would be a priority investment. 

A full worked example of a supply-demand analysis spreadsheet is given in Annex 5 of 

this document and also included electronically in spreadsheet form in the Asset 

Management Tools CD. 
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4. USING INFORMATION FOR ASSET 

MANAGEMENT PLANNING 

Developing and using the analysis tools described in the previous section will provide a water 

company with information that can be used for asset management planning. At this point it is 

worth taking a step back and reviewing what information is now available for asset 

management: 

• Inventory: A complete asset inventory with information on more-or-less all the 

company’s assets and information on the cost of continued maintenance and repair of 

these assets. 

• Level of Service: A clear idea of the levels of service that the water company can provide 

and plans to provide in the future. 

• Serviceability: An indication as to which assets have low serviceability, i.e. which assets 

need fixing and which don’t. 

• Criticality Assessment: Identification of assets that are critical to a water company’s 

ability to deliver the required levels of service. 

• Capital Enhancement Planning: A clear picture of the infrastructure required to meet 

future demand and expansion 

The tools developed above are there to collect data and through analysis of that data provide 

useful information – for example, the number of pipe repairs and the cost of such repairs 

provides information on the cost/kilometre/year to maintain particular sections of the network. It 

also informs the serviceability and criticality assessments. Now it is time to use that information 

to develop knowledge on what the company needs to do to properly manage its assets. The 

following sections look at how the information can be used to inform asset management 

planning. 

4.1. Rate of Refurbishment or Renewal of Assets 

Every asset has a finite life
11
. A pipe installed using a high standard of construction, in 

favourable conditions and with good quality modern materials can be expected to have a 

useful life prior to major refurbishment or replacement of well over 100 years. On the 

other hand a pump working non-stop and under considerable load may not be expected to 

last much more than 10 years prior to replacement. 

This means that in order to maintain the same level of service, assets will need 

refurbishment or replacement and each year a certain monetary value must be spent on 

refurbishment and/or replacement. Asset management aims to analyse the rate of 

replacement required to continue to meet specified levels of service. The important point 

here is that assets are not simply scheduled for replacement based on their age and 

expected standard design life. Rather they are replaced based on operational experience. 

                                                      

 

11
 Large dams are normally designed to last indefinitely provided they are properly monitored and 

maintained. This monitoring and maintenance also needs to be included in asset management planning.  
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This experience is expressed mainly in terms of serviceability. For example, an asbestos 

cement pipe that has exceeded its original design life by, say, 10 years but has no history 

of excessive leakage or frequent bursts does not need replacement – at least not in the 

short-term. However, it still has a finite life so some judgement is required on the part of 

water company operators to schedule, in the asset management planning process, a likely 

replacement year. In this example the operators may decide this particular pipe will be 

serviceable for another 10 years. In this way forward financing requirements can be 

planned. It is also why the Asset Management Plan needs to be dynamic – as new 

experience and information is gained about assets future replacement of a particular asset 

may move forward or back in the planned schedule.  

How a proposed investment for a particular asset is prioritised in the water company’s 

expenditure plans will depend on its criticality and a demonstrable link to levels of 

service. This last point is important - if the assumption is made that simply by replacing 

assets as they deteriorate then customer service levels will naturally be maintained then 

there is likely to be an overestimate of the funding required since not all asset 

replacement will directly maintain levels of service. So projects that are a priority will be 

those that are defined as critical and have a positive affect on levels of service.  

In respect to asset replacement and taking the asset base as a whole, this means that by 

scheduling the total repair, refurbishment and replacement costs year on year over the 

asset management planning period of 20 years an annual capital maintenance figure can 

be calculated. To calculate and schedule the capital maintenance costs for the whole asset 

base each individual asset, or at least categories of assets, requires assessment and 

programming for repair, refurbishment and/or replacement. In the asset inventory, or on 

the GIS system, each asset can be assigned a replacement date (year) and a replacement 

cost (which is the value of the asset as explained in Part 1: Section 3.6)  

This process creates the Repair and Replacement Schedule described in Part 1: Section 

6.7.1. With an asset inventory database such a schedule can be created directly from the 

database reporting facility, showing the estimated renewal year and replacement value for 

each asset or categories of asset. 

Using the information from the Repair and Replacement Schedule and the analysis as 

explained above the result would, typically, be a capital maintenance expenditure graph 

as shown below: 

 

Figure 15: Illustration of serviceability based capital maintenance requirement 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

High

€

Year



 

PART 2 

PRACTICAL GUIDE TO AMP 

IMPLEMENTATION 

 

 

An EU funded project 
managed by the 
European Commission 
Liaison Office to 
Kosovo 

 

73 

 

 

The analysis usually results in a ‘wave’ shaped graph of required investment over time. 

This is due to the perceived backlog of maintenance that is normally identified as 

requiring urgent attention in the short- to medium-term – due to under investment in the 

preceding years. In this illustration most of the expenditure in years 3 to 6 could be 

classed as backlog.  

What is Backlog? 

Backlog: The situation in Kosovo is complicated by the fact that in the last two decades 

insufficient capital maintenance has taken place to maintain the asset base to provide the 

level of service that the assets were originally capable of providing due to lack of funds. 

Therefore, the level of required capital maintenance expenditure will be significantly 

higher than the level of capital maintenance expenditure that would have been required 

had there been a steady expenditure on asset maintenance during this period.  

This will be especially true, for example, when considering pipe network and sewer 

replacement. Now, in 2011, the capital maintenance requirement for replacement of the 

pipes will be huge whereas if suitable funds had been available in the preceding two 

decades the expenditure now required would be lower. Therefore, in order for the 

regulator to establish a realistic tariff the Asset Management Plan should show capital 

maintenance split between the current capital maintenance requirement and backlog. In 

practice this split will be hard to establish and some judgement, based on asset 

management principles, will need to be made and identified in the AMP. 

4.2. Data and Information from External Sources 

In addition to the information gathered by the water company from its own operations 

and maintenance systems there are some other areas external to the company from where 

information will be required in order to develop an Asset Management Plan. In summary 

these are: 

• Potential sources of funding: 

The company will need to make the best assessment possible of what potential 

funding sources are available. This concept is discussed in Part 1: Section 7. It is 

therefore vital to gather information from such organisations as Government 

(central and local), donors, IFIs and development banks in order to assess future 

possibilities for loans and grants.  

• Tariff Policy 

The government – presently represented by the POE Policy and Monitoring Unit 

at the Ministry of Finance as far as RWCs are concerned – and the water 

regulator (WWRO) may both have views and policies on the level of tariffs and 

how much these can be allowed to rise. Whatever the capital maintenance and 

investment plans of the water companies are, at a political level the tariff will 

need to remain affordable and acceptable. In reality this means that some (or 

perhaps all!) of the expenditure proposed in the AMP may not get funded in the 

next few years through tariff increases. If some idea of the GoK’s tariff policy is 

known at the start of the asset management planning process then the likelihood 

of a realistic plan is increased.  

• Statutory Obligations 
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Kosovo is continuing along the path to closer EU integration and eventual EU 

membership. This process will undoubtedly mean changes in the legal obligations 

placed on water and wastewater service providers – for instance in respect to 

drinking water quality and urban wastewater treatment. In addition Kosovo 

legislators and the water regulator may introduce changes to domestic standards 

and regulations. In the process of asset management planning companies need to 

be aware of policy development and government intentions that may impact on 

the operations, and hence operating and investment expenditures, of the water 

company. 

In order to gather information to understand the potential revenues and cost impacts that 

policy and legislation from these external bodies may have on the water and wastewater 

sector it is important that senior staff in the Kosovo RWCs develop relationships with and 

liaise with representatives of government, financial institutions and donors on these 

matters. This information will inform the asset management planning process and can be 

summarised in the company’s AMP. 

4.3. Bringing all the data together 

The previous sections have described a process of information gathering and analysis to 

provide information that can now be used to develop an Asset Management Plan. 

Asset management is a “process”. This process is one of gathering data, using that data to 

obtain information on the company’s assets and using that information to make an Asset 

Management Plan to “…meet the required level of service in the most cost-effective way 

through the creation, acquisition, operation, maintenance, rehabilitation and disposal of 

assets to provide for present and future customers…”. This process is illustrated in the 

diagram below, showing how asset management relates to business planning and, 

eventually, the determination of tariffs. 
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Figure 16: The relationship between data, information and analysis that must be brought 

together to create the asset management plan 
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It is therefore necessary to bring together all the data and information gathered through 

the asset management process to develop the AMP. This is very much an iterative 

process; based on assessment of serviceability and risk and on the requirement to provide 

agreed levels of service to customers, the company must identify their capital 

maintenance and capital enhancement needs. The assessed needs must then be adjusted to 

match potential, or at least realistic, funding and, if necessary, proposals to enhance levels 

of service reduced to match reduced levels of funding. This iterative process is illustrated 

in the diagram below: 

 

Figure 17: Asset management planning process is an iterative process between capital needs, 

potential funding and the level of service 

The next sections of this guide outline how the data and information from asset 

management can be developed into an Asset Management Plan.  
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5. THE ASSET MANAGEMENT PLAN 

5.1. Timeframe of the AMP 

The time period covered by the AMP is recommended to be 20 years. A shorter period 

will not allow a long enough period for planning major investments such as wastewater 

treatment facilities and expansion of the water supply system whereas a longer period 

may be too speculative. 

The AMP should look particularly at the first 3-years of the period covered since this is 

the period between WWRO tariff determinations. The AMP should be a constantly 

reviewed document but in any case it is recommended that the plan undergoes a major 

review every 3 years to tie into the regulatory tariff determination cycle. In practice the 

actual process of preparing and reviewing the AMP will need to start at least 6 – 9 months 

prior to the tariff determination submission date to allow time for finalisation of the AMP 

and assimilation of the proposed infrastructure investments into the business plan, the 

business plan then forms the basis of the tariff submission. 

5.2. Contents and Structure  

What should the AMP look like? The first major consideration is that RWCs in Kosovo 

have two main business streams – water and wastewater. It is therefore recommended that 

AMPs should be prepared in two volumes: 

• Volume 1: Water 

• Volume 2: Wastewater 

This harmonises the planning process with the WWRO regulatory framework which 

looks at water and wastewater as separate business activities.  

However each plan, or volume, will have the same broad structure and follow the same 

asset management principles. Although it should be noted that ultimately each RWC may 

adapt and improve the structure proposed to suit their own particular needs and asset 

management processes – this is not intended to be a fixed template for an AMP. The 

diagram below, Figure 18, illustrates how an AMP should be structured. 
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Figure 18: Outline structure for an AMP 
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5.2.1. Section 2: Approach to Asset Management Planning 

This section should explain the company’s approach to asset management. It need 

not be a long section but should briefly state how the company implement asset 

management, how and what data is collected to aid the asset management process 

and the systems and processes in place to do this. 

5.2.2. Section 3: Strategy and Planning 

Clear statements should be made regarding the overall objectives to be achieved by 

the investments proposed within the AMP. The levels of service statement should 

be presented and explained in this section. There should then follow a critical 

review of the company’s obligations, performance and service delivery, in 

particular looking at where LoS are not being met and where enhancements in LoS 

are proposed.  

5.2.3. Section 4: Capital Maintenance and Backlog 

This section should review the results of analysis of data using the concepts and 

tools outlined earlier in these guidelines – in particular serviceability of assets and 

criticality. This section would best be divided into two sub-sections;  

(a) below-ground assets (infrastructure), pipes or sewers etc. and  

(b) above-ground assets (non-infrastructure). 

After an initial summary regarding the current operating condition of the main 

assets the detailed results of serviceability and risk analysis can be presented to 

provide a robust justification for the priority capital maintenance schemes required 

to maintain existing levels of service. At this stage some judgement will be 

required to divide schemes between capital maintenance and backlog. 

The results of the 20-year Repair and Replacement Schedule analysis can be 

presented in this section. There will need to be a description of the range of 

alternative solutions considered for mitigating the relevant service shortfalls and 

reasons given why they were rejected. It is expected that whole-life cost 

comparisons be used in this process and that the optimum balance between 

operating and capital costs is achieved for each scheme. 

For each scheme identified the following information will be required as a 

minimum (this applies also to Section 5 of the AMP, as described below): 

• Description of the project 

• Brief statement regarding the need for the project 

• Year project needed 

• Is the year needed flexible or absolute 

• Estimate of project cost 

• How costs were estimated 

• Funding source(s) considered/available for this type of project 
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• Changes in overall operations that may occur as a result of the project (include 

operator requirements, additional O&M costs, regulatory changes, any 

efficiencies that may be gained, etc.) 

• Impact of the project on LoS 

• Prioritisation based on criticality and serviceability 

All schemes then need to be ranked by priority in terms of service improvement 

and risk mitigated. If possible this ranking can be supported by suitable 

commentary explaining any assumptions made regarding cost / benefit. 

For each scheme a statement should be made stating the service improvement 

outcomes that will result from implementation.  Where possible this should be 

expressed in quantifiable terms, e.g. stating numbers of customers benefiting from 

service improvements and quantifying that benefit. 

5.2.4.  Section 5: Capital Enhancement 

This section will need to present results of analysis of three main drivers of capital 

enhancement: 

• Demand analysis showing the system capacity required to meet growth in 

population. 

• Set out the company’s plans for expansion of the network to un-served 

communities. 

• Detail the statutory obligations that the company will have to meet both now 

and in the future and present options to meet these requirements. 

Again this section should contain two main sub-sections; below-ground assets and 

above-ground assets.  

Proposed schemes should be presented on the basis of whole-life costing – for 

example, additional water supply demand could be met by increasing supply (i.e. a 

new water treatment plant and/or water resource) or by drastically reducing losses 

from the network. Both options have capital and operational costs over their life 

time and these will need to have been analysed and presented. This process of 

analysis to justify the selection of each scheme is a time consuming process, 

nevertheless if the company is to plan for the future and attempt to obtain adequate 

funding, whether from the tariff generated revenue or from external grants/loans, 

this justification will be required. The best place to present this is in the AMP.  

5.2.5. Section 6: Financial Planning 

Once the capital maintenance and capital enhancement requirements for the 

company have been identified in terms of specific schemes or projects then this 

section should seek to identify what capital maintenance and enhancement 

investment the RWC can realistically finance and where external finance in the 

form of grants or loans will be required. 

Identified sources of funding, including an assessment of the company’s own 

financial resources that may be available for investment, should be presented here.  
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Based on the priority ranking presented in earlier sections a realistic capital 

investment plan should be developed showing an affordable implementation plan 

spread over the time-span (20-years) of the AMP. A table or chart showing the 

finance required for each year, split into the asset and financial categories described 

in earlier sections, should be included in this section. 

Obviously there will be some big assumptions made about the availability of 

funding, especially in the medium to long-term (> 5-years), nevertheless the point 

here is to develop a realistic Asset Management Plan that is plausible and not 

simply a wish-list of things the company would like to do given infinite funds. This 

is the whole point of asset management planning – to ensure the best use of limited 

funds. 

The assumptions made should be presented as long-term uncertainties and clearly 

noted in this section of the AMP. It is from this section that outputs to the 

company’s Business Plan will be taken.  

5.2.6. Section 7: Monitoring Performance 

As noted in Part 1 of these guidelines, asset management is an on-going process 

and should become part of any well-managed water company’s business. In order 

to improve the process it is necessary to monitor performance of the company 

against the AMP.  

This chapter of the AMP should record the proposed monitoring and the results of 

previous asset management plan monitoring. For example, the previous AMP may 

have proposed schemes to replace water mains in seriously poor condition to 

reduce the number of unscheduled interruptions (due to bursts) to a neighbourhood 

that has suffered frequent loss of supply. If the pre-capital maintenance investment 

burst rate and interruption times are known this can be compared to the situation 

once the new investment is complete and the level of improvement noted. This 

information will be useful in future asset management planning. 

Also the type and quality of data recorded about assets and their 

maintenance/repair needs to be monitored and reviewed so that improved 

procedures and systems can be planned and implemented for future asset 

management. 

5.2.7. Section 8: Improvements in Asset Management 

Asset management planning is a cyclic process. Based on the results presented in 

section 8 (monitoring), recommendations with costs where applicable on how the 

company can improve its asset management process should be presented in this 

section. This section is feedback and will serve to inform the company 

management what changes or new systems and processes are needed for the next 

cycle of asset management. In this way each AMP is based on lessons learned from 

doing the previous AMP.  
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5.3. AMP Outputs to Business Plan 

As described in the previous section the AMP will contain much more than a few 

financial outputs that can be carried forward to the company’s business plan. The AMP is 

a tool that will be used to inform customers, regulators, donors and financial institutions 

about how the company proposes to manage its assets to meet required customer service 

levels. However, some output crucial to the business plan will be required as one of the 

results of the AMP. The following describes how these outputs could be presented in the 

AMP. 

The main result required of the AMP, which will be used to inform the RWC business 

plan and, consequentially, the tariff submission to the WWRO, are forecasts for the 

duration of the AMP for four categories of asset expenditure: 

• Capital Maintenance – below-ground assets (infrastructure) 

• Capital Maintenance – above-ground assets (non-infrastructure) 

• Capital Enhancement – below-ground assets (infrastructure) 

• Capital Enhancement – above-ground assets (non-infrastructure) 

The total for each category will be made up of numerous individual projects – large and 

small - that have been identified based on the earlier analysis of serviceability and 

criticality and linkage to levels of service.  

These results could be presented in a graphical form as illustrated below: 

 

Figure 19: Example of a typical 20-year capital investment forecast 
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In the example above it can be seen that a backlog of capital maintenance is required in the first 

5 years resulting in higher capital maintenance expenditure. The example also illustrates a very 

high capital enhancement requirement in years 2013 to around 2019. Typically this could be the 

result of supply/balance analysis showing the requirement for a major investment in water 

production capacity such as a new water treatment plant (or in the case of sewerage a new 

wastewater treatment plant). The increase in capital maintenance in later years (around 2028 

onwards) is also a typical trend resulting from increased asset maintenance due to the capital 

investments in 2013 – 2016.  

The results described and illustrated above are the outputs from the AMP that will be used to 

inform the business plan and tariff model inputs. In fact, for both these documents only 

information about the first three years of the Asset Management Plan is required to be 

presented. However, to obtain data for those first three years it is important to present how the 

capital maintenance and enhancement plans of the RWC have been considered in the longer-

term. 
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6. THE WWRO & ASSET MANAGMENT 

6.1. The Role of the WWRO 

These guidelines are primarily designed to guide RWCs in how to start the asset 

management process. However, the WWRO has a key role to play in asset management. 

In particular the WWRO needs to monitor the water companies operating in the water 

sector to ensure that they: 

• Operate at acceptable performance standards 

• Are spending sufficient amounts on capital maintenance as agreed in their tariff 

determinations 

Through their legal powers to set tariffs, the WWRO has significant influence on both 

these aspects. After all, the tariff is set on the basis that water companies will operate 

above certain minimum standards and spend a set amount of tariff revenues on 

maintaining the asset base. So in order to ensure compliance with levels of service and 

capital expenditure set out in the RWCs business plans and tariff submissions the WWRO 

must also ensure companies collect and provide reliable information on RWC 

performance and spending. 

The staff of the WWRO must also understand asset management principles in order to be 

able to ensure that investments proposed in business plans are based on sound asset 

management planning and therefore are projects that…meet the required level of service 

in the most cost-effective way through the creation, acquisition, operation, maintenance, 

refurbishment and disposal of assets to provide for present and future customers…to 

quote the IIMM definition of asset management. 

6.2. Monitoring 

In order to monitor RWCs the Annual Monitoring Plan
12
 recommends the addition of a 

number of indicators that will enhance the ability of the WWRO to monitor asset 

management related performance, such as collecting data on water main and sewer 

failures, and their performance in respect to their established LoS statement. 

By collecting this type of data the WWRO can assess whether the serviceability of the 

asset base is improving or not and compare performance against the LoS statement 

contained in the AMP. This will indicate if the capital maintenance expenditure that was 

approved in previous tariff submissions and business plans is sufficient to maintain the 

overall level of serviceability of the below-ground assets. 

The following is an example of the type of analysis the WWRO should look for from 

RWCs to demonstrate adequate levels of capital maintenance expenditure. If the number 

of bursts/kilometre/year is monitored for water mains for a particular RWC this can be 

                                                      

 

12
 Annual Monitoring Plan – Final Report, Further Institutional Strengthening Support to the WWRO, 4

th
 

May 2011, project deliverable “H”.  
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seen to increase or decrease year-on-year. Since the network will tend to deteriorate each 

year the trend must be for the burst rate to at least remain stable. This is a proxy indicator 

that the level of capital maintenance expenditure in the period monitored is about right. A 

continually increasing burst rate will indicate a deteriorating network and that the level of 

capital maintenance expenditure is too low. This method of analysis is illustrated in the 

figure below: 

 

Figure 20: Example of how water main serviceability levels can be monitored over time to 

ensure that asset management planning is achieving the desired results 

Assuming customer levels of service are being met the level of capital maintenance 

expenditure needs to remain between the upper and lower stability levels to indicate that 

capital maintenance expenditure is not too high or too low. In the example shown above 

the network has been subject to a major mains renewal programme – necessary to deal 

with the backlog of capital maintenance and to bring levels of service up to the required 

level. Once the level of service standards are met then capital maintenance continues at 

normal levels to maintain serviceability within the required band. 

A similar analysis to that above could, of course, be made by using year-on-year data for 

sewer blockages and flooding incidents to show serviceability of the sewer network. 

6.3. Review of Asset Management Plans 

In order to approve the proposed capital investment plans of the RWCs the WWRO will 

need to examine RWCs’ Asset Management Plans to see if the plan is based on the asset 

management principles set out in these guidelines. 

In particular, the WWRO need to check that: 
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• Levels of service have been established, that they are reasonable and that any 

shortfalls in LoS are addressed in the proposed capital maintenance and 

enhancement plans 

• The processes, procedures and costs are based on sound data and analysis – i.e. 

that proposals for capital investment are based on serviceability and criticality 

analysis that in turn are linked directly to LoS.  

• There is clear separation between the investment proposals contained in the plan, 

i.e.  

o Capital maintenance 

o Capital enhancement – required to address; 

� supply/demand balance 

� water quality improvements 

� statutory obligations 

• A whole-life costing approach has been taken in selecting investment solutions so 

that operating cost is also included in the total project cost when comparing 

options. 

• Some assessment has been made of potential funding for the projects proposed in 

the AMP so that the AMP is not simply a wish-list of investments based on 

unrealistic funding levels. 

By scrutinising AMPs and checking that this forms the basis for the RWC’s business plan 

the WWRO can make some assessment of the confidence level that can be placed on the 

investment component of the tariff determination. 

6.4. AMP as Part of Future Tariff Submissions 

Tariff submissions for the next 3 year period 2012 to 2014 will regrettably not be 

supported by AMPs. However, the revision to the WWRO tariff rules as part of the 

current support project is likely to include a requirement for RWCs to produce detailed 

AMPs for future tariff submissions, i.e. from 2014 onwards. 
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7. CONCLUSIONS & RECOMMENDATIONS 

The concept of asset management in Kosovo is, as noted in Part 1: Section 1.1, still a new 

concept in Kosovo. This section concludes the asset management guidance by looking at what 

needs to be done by RWCs together with their supporting partners to bring asset management 

into their business operation. Firstly in respect to the business culture and organisation of RWCs 

and secondly the first practical steps that can be introduced into their business practice. 

7.1. A Change in Business Culture 

An important theme running throughout this Asset Management Guidance has been the 

need for asset management to start at the top, in other words if a water company is to 

introduce asset management as its overriding business principle the senior management 

must instigate and drive the process – it will not be taken seriously or become the way of 

doing things if it remains a concept hidden away in an under resourced planning 

department. This, of course, will require the interest, engagement and support of the 

Board of Directors and Managing Director and other senior managers.  

So, the first step in implementing asset management planning is for a senior management 

decision that this is the way the RWC is going to operate in the future. 

In addition a change in business culture is required. Good asset management requires 

cooperation and transparency between different departments – there needs to be a free 

flow of information that is not presently evident in RWCs in Kosovo at the current time 

as illustrated in the diagram below: 

 

Figure 21: Asset management is placed at the heart of a water companies’ operations with a 

free flow of information between key departments 

To instigate this kind of change will not only require that senior management decide asset 

management is the way forward, they then need to apply their leadership skills to make 

change happen. 



 

PART 2 

PRACTICAL GUIDE TO AMP 

IMPLEMENTATION 

 

 

An EU funded project 
managed by the 
European Commission 
Liaison Office to 
Kosovo 

 

88 

 

 

Asset management planning will also require some company re-organisation. The 

organisational structure of water companies in many developed countries often has an 

Asset Management Department with senior staff having job titles like, for example, 

“Strategic Asset Manager – Water Production” to guide the strategic asset investment 

planning for that part of the business. Although, given the relative size and stage of 

development, this is probably unnecessary in Kosovo’s RWCs, at the very least they all 

need to have a Planning and Development Department – and then ensure that over time 

they get the support and resources they need to lead the asset management function. 

Managing, operating and maintaining a MIS, GIS or even a simple asset inventory 

database will also take resources – staff, office space, software and hardware – plus 

training and expertise. Once a RWC has decided to use asset management principles it 

will need to plan how it will staff and resource to actually do it – although in many RWCs 

a considerable part of the staff and expertise resource already exists, or could be made to 

exist with further training and the provision of hardware and software. In addition RWCs 

practising asset management using GIS (as is hoped will eventually be the case in all 

RWCs) will need to employ survey teams able to collect field data, mainly GPS 

coordinates, on asset location and condition.  

To summarise; first a RWC must decide to do asset management planning and put it at 

the heart of its business operation and then it must plan to put the resources in place to 

actually implement it. 

7.2. Recommended First Steps 

Once on the road to asset management a number of practical steps can be put in place. 

Some can be started immediately whilst others may require resources, training and 

systems to be established. The recommended first steps are; 

1. Collect and Store Data: RWCs can start by developing procedures to collect data 

on all assets (as discussed in Part 2: Section 2) – especially in respect to 

maintenance and repairs and, especially, the associated cost of these interventions. 

Even if the company has not developed a suitable means to store this data, i.e.an 

asset inventory database or GIS, data can still be collected in hard-copy or on 

spreadsheets for later input when more appropriate systems are developed. Simple 

procedures to capture information about maintenance work are easy to establish 

and are described in Part 2: Section 2.2. 

2. Create an Asset Inventory: Creating a comprehensive asset inventory as 

described in Part 2: Section 2.4 is the main step required to allow water companies 

to have knowledge about their asset base. It is recommended that an asset 

inventory, suitable for asset management planning purposes, be included in any 

donor funded programmes to up-grade or introduce MIS into RWCs. As noted 

before this should not be confused with an accounting asset register – although in a 

well planned system the two may very well use the same database. A basic asset 

inventory for running on MS Access is included on the Asset Management Tools 

CD included with these guidelines – this should be a good starting point for RWCs 

without other existing MIS/GIS database systems. Having an asset inventory leads 

to the next step – the ability to readily carry out serviceability and criticality 

assessment and so start to justify and prioritise proposed capital expenditure. 
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3. Introduce GIS: It is recommended that those RWCs without a fully developed 

GIS start planning to fund and install such a system and those RWCs with under-

used or not used systems – most of which will need significant software and 

hardware up-grades – are re-developed. In this respect the work done in RWC 

Hidrodrini over the last 5 or 6 years is an excellent example for any RWC wishing 

to develop GIS (see Annex 4 – The Use of GIS as an Asset Management Tool). 

Once fully populated with data the RWC will have a significantly improved 

understanding of the capital maintenance requirement for the below-ground assets.  

4. Prepare a Level of Service statement: This is a fairly straightforward task that 

can be carried out immediately without further investment. As made clear in this 

guideline document, establishing levels of service is a key component of asset 

management planning. Once prepared and agreed with stakeholders it is important 

for RWCs to publicise their intended LoS – this can be done via their web site and 

directly with interested stakeholder groups such as customer representatives. 

5. Analysis of Supply/Demand balance and statutory obligations: Preparing a 

supply/demand balance analysis to project forward the requirements for water 

supply and wastewater in the medium to long-term is also something that the 

Planning and Development Department of any RWC should be capable of doing. 

Alongside this can be undertaken an assessment of future statutory obligations that 

will require investment in capital enhancement projects. 

6. Assess in-house resources: Companies should assess their in-house capability to 

undertake the above activities and either; 

a. set-up a dedicated department with appropriate training plus hardware and 

software or, 

b. approach donors and/or the GoK for consultancy support to develop asset 
management planning.   

The above steps are a starting point. Once started asset management done properly will be 

a continually improving process. Nevertheless once some initial data is collected and 

analysed a RWC should be able to prepare its first AMP. 

Finally, at the present time there are on going projects to up-grade and improve 

billing/accounts software together with MIS and GIS in several RWCs. Asset 

management needs to be included in the design of these projects – for instance when up-

grading the asset module of billing systems data fields and reports could easily be 

included to allow asset data to be stored and manipulated for asset management purposes. 

This is an important opportunity that should not be missed.   

___________________________________________________________________  
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For those who understand English there is a huge range of asset management information 

available on the internet. By searching such terms as “asset management planning water” 

various asset management plans and guides can be found and, in many cases, downloaded. In 

particular, asset management planning is a well established process used by water companies in 

Australia and New Zealand and some informative examples of AMPs can be found on water 

company web sites. 

In production of this guideline document the following web sites proved useful: 

• Guide to asset management available from the New Mexico Environmental Finance 

Center: 

http://www.nmenv.state.nm.us/dwb/assistance/documents/AssetManagementGuide.pdf 

• The Environmental Protection Agency in the USA produces a wealth of asset 

management guidance, including asset management software freely downloadable for 

small community water companies and a video tutorial on asset management concepts. 

http://water.epa.gov/type/watersheds/wastewater/index.cfm 

• International Infrastructure Management Manual, 2006 Edition, published by the Institute 

of Public Works Engineering Australia (IPWEA). This is the internationally recognised 

manual for asset management and is the foundation for establishing asset management 

standards around the world. See: 

http://www.ipwea.org.au/AM/Template.cfm?Section=Member_Services#International_In

frastructure_Management_Manual_(IIMM)_New_2006_Edition 

• The asset management plan available from the attached link, for Invercargill Water 

Supply in New Zealand, demonstrates an Asset Management Plan for a water company of 

a similar size to those in Kosovo: 

• http://www.icc.govt.nz/PublicDocuments/~/media/CSK/Files/PublicDocuments/Assets-

Activity%20management/Water%20Supply%20Asset%20Management%20Plan%20200

8.ashx 
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• For information about the existing situation on capital investment planning in Kosovo 

reference should be made to the report “Support to capital investment planning process 

for Regional Water Companies in Kosovo”, prepared for the Water Task Force of the 

Office of the Prime Minister and funded by SDC. 
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ANNEX 1 – LEVEL OF SERVICE 

The table below is a presented as an example of a Level of Service statement that could be used 

by a RWC in Kosovo. It should be remembered that this is an example only; the Level of 

Service will drive the level of capital maintenance and capital enhancement expenditure and, 

therefore, the LoS statement should be tailored to the capability of each companies’ assets and 

the level of asset maintenance that they can afford.  

Service 
Area 

Ref. 
No. 

Specific Measure Level of Service Long-term planning target 
level of service 

S
ta
tu
to
ry
 O
b
li
g
a
ti
o
n
s
 

1 Compliance with NIPH 
drinking water quality 
standards 

100% compliance with 
standard AI 2/1999 for 
microbiological standards and 
90% for physical/chemical 
characteristics at water 
sources. 
 

Phased compliance with EU 
Drinking Water Quality 
Directive  

2 Anticipated discharge 
consents  

Not applicable at present   Long-term objective to have 
compliance with EU Urban 
Wastewater Treatment 
Directive for all discharges of 
treated wastewater from 
urban centres 

3 Planned water supply 
restrictions 

Normally 24 hr supply to all 
connections for 9 months 
except to some villages in the 
period June – August.   

24 hr supply to all 
connections 

4 Pressure and flow in 
supply main – as 
WWRO minimum 
service standard rules 

Average pressure between 7m 
and 70m for all customers 

 

5 Development of water 
protection zones – 
compliance with MESP 
Water Law 
 

Protection of all raw water 
resources 

 

6 MESP abstraction 
licence for water 
resources 

All abstractions licensed  

7 Water company 
licensing 

RWC licensed by WWRO and 
all licence conditions complied 
with. 

 

C
u
s
to
m
e
r 
S
e
rv
ic
e
 

8 Minimum notice period 
for planned restrictions  

Minimum 48 hours notice  

9 Unplanned disruptions to 
water supply 

Reducing trend  

10 Blockages and flooding 
from sewers 

Reducing trend  

11 Expansion of water 
supply network to all 
parts of service area 
 

- Long-term aim to provide 
90% coverage in service 
area 
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Service 
Area 

Ref. 
No. 

Specific Measure Level of Service Long-term planning target 
level of service 

12 Coverage of wastewater 
collection network 

100% coverage in the urban 
centres  

Expansion to outlying rural 
areas 

13 Number of water smell/ 
taste complaints 

Reducing trend  

14 Dirty (turbidity/colour) 
water complaints 

Reducing trend  

15 Time for RWC or their 
contractor to respond to 
request for service 

Emergencies 1 hour 
 
Minor leaks – 5 working days  
 
For 95% of all requests for 
service 

 

16 Customer water meters  Check and calibrate all meters 
at least once every 5-years 
 
95% of all meters within +/- 
10% accuracy 
 
At least 90% of all customers 
metered 

All customers to have a 
metered water supply. 

17 Increase customer 
numbers 

100% of water and 
wastewater connections 
registered 

 

O
p
e
ra
ti
o
n
a
l 

18 Reduction of non-
revenue water – both 
commercial and 
technical (leakage) loses 

Reducing trend Reduce to less than 30% by 
2021 

19 Number of serious harm 
accidents caused by 
operation and 
maintenance of the 
water supply system   

Nil  
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ANNEX 2 – EXAMPLE ASSET REPAIR REPORT 

Two example forms are reproduced on the next pages: 

• Repair report form 

• Assessment of condition and performance report form 

These are designed for use in a RWC to capture data about assessment and repairs to all types of 

assets. The forms should of course be adapted to the requirements of any particular water 

company. The forms are designed for use in electronic format and multiple worksheets could be 

used in one work book. 

In fact, the recommended way to gather and collect the data would be for these forms to be data 

input forms used directly within the asset inventory database (MS Access or similar). A further 

refinement would be direct linkage of this database to the GIS. 

An electronic version of this form is included in the Asset Management Tools CD. 
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Repair Report 

Maintenance Department Repair Order No:

Ordered by:

Date:

Date and time of failure or when complaint 

received

Date of Repair:

Location of repair Details of asset to be repaired:

Facility name (if applicable) Asset inventory ID

Street name Service type

Neighbourhood/Village Asset category

City/Municipality Engineering category

Network Node Reference (if applicable) Existing pipe diameter mm (if applicable)

Coordinates; X, Y Existing pipe material (if applicable)

Enter applicable type of asset:
Cause of failure Type of asset - AG

Type of asset - BG

Description of failure or complaint

Description of Repair Work

Cost Estimation

Materials used: Length/quantity unit cost/unit Total cost Remarks/observations

1 Fuse -             

2 -             

3 -             

4 -             

5 -             

6 -             

7 -             

8 -             

9 -             

10 -             

11 -             

12 -             

Labour Duration worked unit Rate Total cost Remarks/observations

1 -             

2 -             

3 -             

4 -             

5 -             

6 -             

7 -             

8 -             

9 -             

10 -             

Plant Duration worked unit Rate Total cost Remarks/observations

1 -             

2 -             

3 -             

4 -             

5 -             

Cost reconcilation

Materials -                                 

Labour -                                 

Plant -                                 

TOTAL REPAIR COST -                                 

Time:
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Condition and Performance Assessment Report

Date:

Date and time of assessment

Carried out by:

Location of assessment Details of asset to be repaired:

Facility name (if applicable) Asset inventory ID

Street name Service type

Neighbourhood/Village Asset category

City/Municipality Engineering category

Network Node Reference (if applicable) Existing pipe diameter mm (if applicable)

Coordinates; X, Y Existing pipe material (if applicable)

Enter applicable type of asset:

Type of asset - AG

Type of asset - BG

Condition assessment - general condition, problems, repairs or maintenance required

Overall condition assessment rating

Performance assessment - does the asset perform as required?

Overall performance assessment rating

Condition rating Performance rating

1 No faults or minor deterioration 1 Modern standard and delivering required service

2 Minor faults and/or some deterioration, performance not affected 2 Outdated standards - minor reliability problems

3 Faults and deterioration, no significant affect on performance 3 Performs below efficient operation but provides normal service

4 Significant faults - could affect performance 4 Un-reliable and lacks capacity

5 Critical condition - prevents correct operation 5 Incapable of delivering required performance/capacity

Time:



 
ANNEX 3 

EXAMPLE OF ABOVE-GROUND ASSET INVENTORY 

 

 

An EU funded project 
managed by the 
European Commission 
Liaison Office to 
Kosovo 

 

97 

 

 

 

ANNEX 3 – EXAMPLE OF ABOVE-GROUND 

ASSET INVENTORY 

The example above-ground asset inventory, using MS Excel spreadsheets, illustrated on the 

following pages is available on the Asset Management Tools CD. This is designed to be used in 

conjunction with asset data already available in RWCs from the 2007 asset evaluation that 

formed part of the incorporation process. It is a starting point in the development of asset 

management planning that can be utilised until such time as a database asset inventory, ideally 

linked to a GIS, is available. 

The data used to populate the example is taken from the asset register of HS Radoniqi RWC – 

the data inserted is illustrative only and not necessarily a true reflection of asset condition. 

The spreadsheets include examples of serviceability and criticality analysis, as described in Part 

2: Section 3.3, together with the matrices used and the list of potential risks to assets. The 

electronic version on the CD can be easily adapted to suit the differing needs of any particular 

water company. 

To fully understand how the spreadsheet works it is recommended to open the electronic 

version. 

. 
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The above matrices are linked to the analysis in the asset inventory page that follows. 

PotentialRisks
1 2 3 4 5 6 Blockage

6 3.60 4.08 4.56 5.04 5.52 6.00 Chemical damage/gas leak

5 3.08 3.58 4.07 4.57 5.06 5.56 Construction damage

4 2.56 3.07 3.58 4.10 4.61 5.12 Corrosion

3 2.04 2.57 3.10 3.62 4.15 4.68 Earthquake

2 1.52 2.06 2.61 3.15 3.70 4.24 Electrical fault

1 1.00 1.56 2.12 2.68 3.24 3.80 Fire

Criticality Matrix Flooding

Ground movement

High pressure

Illegal connection 

1 2 3 4 5 Lack of capacity

1 1.0 1.5 2.0 2.5 3.0 Lightning

2 1.5 2.0 2.5 3.0 3.5 Mechanical failure

3 2.0 2.5 3.0 3.5 4.0 Poor or dangerous condition

4 2.5 3.0 3.5 4.0 4.5 Serious power failure

5 3.0 3.5 4.0 4.5 5.0 Traffic damage

Servicability Matrix

Performance

Condition

Probability

Consequences
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Asset List Servicability Risk Assessment Notes

Location Unit Quantity

Date of 

construction/ 

installation

Assessment 

date

Condition 

Grade 1-5

Performance 

Grade 1-5

Servicability 

Grade 1-5

Potential failure mode / 

cause

Social/ Legal/ 

Environmental 

Cost 

Adverse 

affect on 

Company 

reputation

Reduction 

in Level of 

Service

Cost of 

repair/ 

damage

Adverse 

affect on 

Public 

Health

Weighted 

average 

consequence 

score

Probability 

rating; 

High=6 

Low=1

Risk 

severity Recommended action

0.10 0.05 0.35 0.20 0.30 1-6 6 - 1

HV Power Supply    

M&E Plant   

El. Transformer 35/6 KV, 4 MVA Sopot (Janosh) Pcs 2 1983/06 24/05/2011 4 2 3.0 Electrical fault 2 1 4 3 3 3 6 4.6

High Voltage Plant - cells with all equipment and accessories Pcs 1 1983/00 24/05/2011 2 4 3.0 Poor or dangerous condition 1 6 6 6 6 6 6 6.0

Low Voltage Plant - with all equipment and accessories Pcs 1 1983/00 24/05/2011 2 3 2.5 Poor or dangerous condition 2 1 4 2 4 3 1 2.1

Measuring Equipment LS 1 1983/03 24/05/2011 1 5 3.0 Electrical fault 1 2 3 3 1 2 6 4.1

Other Equipment and installation LS 1 1983/05 24/05/2011 4 5 4.5 Electrical fault 1 2 1 1 2 1 1 1.0

Long Distance El. Power Line 35 KV, Gjakove - Sopot (TS Janosh 35/6 KV) LS 1 1983 24/05/2011 4 2 3.0 Poor or dangerous condition 2 3 5 1 1 3 3 3.1

Long Distance El. Power Line 2x6 KV, Sopot (TS Janosh 35/6 KV) - PS1 Zhdrell, PS-2 Irrigation LS 1 1983 24/05/2011 4 5 4.5 Lightning 1 1 4 3 1 2 1 1.6

Long Distance El. Power Line 6 KV, PS1 Zhdrell - WTP (TS) LS 1 1983 24/05/2011 5 5 5.0 Poor or dangerous condition 5 5 5 5 5 5 2 3.7

Long Distance El. Power Line 6 KV, PS1 Zhdrell - TS Dam LS 1 1983 24/05/2011 3 5 4.0 Lightning 3 3 5 3 1 3 6 4.6

Radoniqi Lake    

Civil works and buildings    

The Reservoir Vol = 113 mil m3 24/05/2011 2 1 1.5 Earthquake 6 6 6 6 6 6 1 3.8

Weir diversion structure on river 24/05/2011 4 1 2.5 Flooding 2 2 2 4 1 2 2 2.1

Concrete open canal  (b/h=0.9-3.0/2.0-4.0 m) m 7244 1980/06 24/05/2011 5 4 4.5 Flooding 1 1 1 1 1 1 2 1.5

Concrete road cross (b/L = 8.00/7.0-9.0 m) Pcs 3 1980/06 24/05/2011 2 2 2.0 Flooding 1 1 1 1 1 1 2 1.5

Concrete road cross (b/L = 2.5/7.0-9.0 m) Pcs 9 1980/06 24/05/2011 1 2 1.5 Flooding 1 1 1 1 1 1 2 1.5

Concrete Aqueducts (b/h/L = 0.3/0.3/6.0-8.0 m) Pcs 8 1980/06 24/05/2011 1 2 1.5 Flooding 1 1 1 1 1 1 2 1.5

Concrete protective quay walls 2x60 m (Canal And - River Prue) m 120 2006 24/05/2011 5 4 4.5 Poor or dangerous condition 5 4 2 6 2 3 6 4.6

Radoniqi Dam Site    

Civil works and buildings    

Earth fill dam L=200m h = 60m 24/05/2011 1 1 1.0 Flooding 2 5 6 6 6 6 1 3.8

Water intake tower 24/05/2011 3 2 2.5 Earthquake 1 1 6 6 1 4 1 2.7

Control and monitoring house 24/05/2011 2 5 3.5 Poor or dangerous condition 1 1 2 4 1 2 6 4.1

Spillway structure 24/05/2011 2 3 2.5 Lack of capacity 4 5 4 4 3 4 3 3.6

M&E Plant 24/05/2011   

El. motor Valve DN800 Pcs 5 1986 24/05/2011 4 5 4.5 Electrical fault 1 3 5 2 1 3 3 3.1

Manual Valve DN800 Pcs 5 1986 24/05/2011 4 5 4.5 Mechanical breakdown 1 3 5 2 1 3 3 3.1

Pipes, Fittings, Installations Ls 1 1986 24/05/2011 4 5 4.5 Poor or dangerous condition 1 1 1 1 1 1 4 2.6

El. Switchboard Pcs 1 1986/97 24/05/2011 4 5 4.5 Electrical fault 1 1 5 2 1 3 5 4.1

Transformer Station 6/0.4 KV, 630 KVA Pcs 1 2001 24/05/2011 4 5 4.5 Lightning 1 1 4 3 2 3 2 2.6

Antenna GP 30B with Pillar Pcs 1 1997 24/05/2011 5 5 5.0 Lightning 1 1 1 2 1 1 1 1.0

Water Treatment Plant    

Civil works and buildings    

Administrative - operating Building (G+1) m2 253 1986    

Mechanical Room (G) m2 220 1986    

Laboratory, Chemical Dosage Unit (G+1) m2 480 1986    

Pulsation - Filtration m2 1465 1986    

Control Valve Room m2 77 1986    

Distribution Chamber m2 65 1986    

Metal Container - Warehouse m2 13 1986    

Generator House m2 25 1986    

Old Pump House (Cermjani) m2 19 1986    

Guard House - Metal kiosk m2 7 1986    

Asphalt Access and Internal Roads m2 1214 1986    

Concrete settling basin m2 108 1986    

M&E Plant    

Gate House    

Valve DN1100 Pcs 2 2000    

Valve DN800 Pcs 4 2000    

Pneumatic. Motor Valve DN800 Pcs 2 2000    

Chain Crane Pcs 1 1986    

Ultrasonic Water Meter (Inlet/Outlet) Pcs 2 2000    

Distribution Chamber    

Pneumatic. Motor Valve DN500 Pcs 2 2000    

Pulasators    

Electrical Vacuum Blower with 2 pneumatic motor valves Pcs 2 1986/00    

Pneumatic Motor Valve DN150 Pcs 12 2000    

Valve DN150 Pcs 24 2000    

Pneumatic. Motor Valve DN100 Pcs 4 2000    

Level control Equipment and installation Pcs 2 2000    

Filters    

Automatic gate for water inlet Pcs 8 2000    

Level Transmitters with necessary and auxiliary equipment Pcs 17 1986/00    

Regulation Pneumatic Motor Valve DN250 Pcs 17 2000    

Pneumatic Motor Valve DN400 for Washing water Pcs 8 2000    

Pneumatic Motor Valve DN200 for Washing air Pcs 8 2000    

Valve DN150 for Draining Pcs 8 2000    

Machine Room    

Washing  El. motor Centrifugal pump Litostroj 7CN3, 120 l/sek, 18 mWC, 24 kw Pcs 3 2000    

Valve DN250 Pcs 6 2000    

Check Valve DN250 Pcs 3 2000    

Water meter for washing water Coltrontrone Pcs 1 2000    

Air Compressor E4-140, 850/500 with preparing air group (filter, regulator, dryer) Pcs 2 2000    

Preparing air group (filter, dryer, regulator) Pcs 1 1995    

Air Compressor Energoinvest 1010 Pcs 2 1995    

Air Compressor Universal 500-270D, 500 l/min,                                         10 bar, 3 kw Pcs 1 1995    

Washing Air Blower Fagram Pcs 2 1986    

Check Valve DN200 Pcs 2 2000    

Pump Station for domestic water supply Elektrokovina with 3 pumps, 3 pressure tanks, El. switchboard, auxiliary equipment, pipes fittings Pcs 1 1995    

El. motor centrifugal pumps for domestic water supply KSB NG5/102R, 5 m3/h, 72 mWC Pcs 1 2000    
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ANNEX 4 – THE USE OF GIS AS AN ASSET 

MANAGEMENT TOOL 

Geographic Information Systems are a powerful data storage and analytical tool for use in asset 

management, especially for below-ground assets. However, they are only a tool and part of the 

process – there is much more to effective asset management than having a GIS. Nevertheless for 

water and wastewater utilities that operate networks over a large area having the ability to 

analyse data spatially can make asset management a much easier and more efficient process and 

having and using GIS for asset management should be a priority of any utility that plans to 

make asset management planning the heart of its business process. 

The Experience in Kosovo 

After 1999 when internationally funded development programmes first started to support 

the RWCs some basic GIS mapping systems were provided, along with computer 

hardware, to enable RWCs to map their networks. These initial mapping systems were 

usually aerial photo based mapping which would be overlain with the water or 

wastewater pipe network, typically using AutoCAD and MapInfo software. This is not 

really a full GIS system but more a digital mapping system since there is no linkage to 

other databases. Since then some water utilities have developed this mapping and keep 

the network layout up-to-date and put data layers on the maps (imported from AutoCAD 

files) showing, for example, proposed projects/locations and data about repairs to the 

pipes. 

What these early systems lack is database capability, particularly so that node and 

coordinate information can be stored. Having node information helps identify unique 

sections of pipe and not only aids asset identification and location but is also extremely 

useful for hydraulic modelling of the system. 

With support of the German government the RWC in Peja, Hidrodrini, have over the last 

5 or 6 years developed a fully functional GIS that can serve as an example to other water 

utilities in Kosovo and the region. The system is based on ArcGIS (version 9.3, soon to 

be up-graded to ArcGIS version 10) and includes ArcMap and ArcInfo supporting 

mapping and database packages respectively. The GIS is fully populated with data for 

Peja city’s water supply system. Currently work is on going, or plans are made, to include 

the networks for operating units in Istog, Junik and Klina and also to start surveying and 

inputting data for the wastewater networks. 

The GIS in RWC Hidrodrini 

The system Hidrodrini operate can quickly and efficiently manipulate data to undertake 

some of the asset management planning concepts described in these guidelines. For 

example: 

• All or any part of the network can be analysed for criticality; in Hidrodrini 

criticality has been defined as pipes that have one of more of the following 

aspects: 

o Installed under a main road 

o Pass under a railway 
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o Supply a critical customer, e.g. a school or hospital. 

A section of pipe that has all three criteria is ranked high or level 3, two criteria 

ranked level 2 or of medium criticality and only one criterion is low or level 1. 

Having no criterion is ranked as non-critical. 

• Serviceability is considered in the GIS; year of installation and standard expected 

life-spans for various pipe materials have been input to the GIS database for each 

pipe length. From this an age analysis has been carried out and pipes categorised 

depending on their theoretical replacement age. The entire network is then ranked 

into 4 categories ranging from ‘urgent replacement required’ to replacement not 

yet due’ depending on how far past the theoretical replacement age each pipe 

actually is. 

• A further combined criticality / serviceability aspect is established from data 

collected from the Maintenance Dept. in RWC Hidrodrini about repairs to the 

network. Each pipe repair following a reported failure is recorded and then stored 

on the maintenance database (linked to the GIS) and can be located spatially on 

the mapping (surveyors are sent to the field to take coordinates in the case that 

the repair is not at a clearly defined nodal point). From this data a burst rate per 

kilometre per year can be calculated for each section of pipe or for any street or 

neighbourhood. 

Taking these three analyses together gives a clear picture of where the priorities are for 

intervention – either for repair, refurbishment or replacement. This information can be 

mapped on the GIS and by using colour to represent the criticality and serviceability 

rankings a very graphic picture developed of where the investment priorities in Peja. 

The above process is illustrated in the three diagrams that follow, extracted from the 

Hidrodrini GIS for a part of Peja city. 
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Figure 22: Part of Peja network showing pipes ranked by colour for criticality (based on three criteria) 
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Figure 23: Part of Peja network with pipes ranked in colour for relative replacement need (based on age and theoretical design-life) 
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Figure 24: The same part of the network showing low and high burst/kilometre/year rates 



 
ANNEX 4 

THE USE OF GIS AS AN ASSET MANAGEMENT TOOL 

 

 

An EU funded project 
managed by the 
European Commission 
Liaison Office to 
Kosovo 

 

105 

 

 

These three pieces of information can be further combined to create a picture of which 

sections of pipe or parts of the network would be a priority for intervention based on all 

three analyses, i.e. taking into account criticality and serviceability. An example is 

denoted on the maps above – in each map a red circle shows a section of pipe that is in a 

high ranking – i.e. critical, old and frequently busts. In this example this pipe would be a 

priority for replacement when funds were available. 

Comments on RWC Hidrodrini’s GIS in respect to Asset Management  

The case study presented here shows the type of analysis that RWC Hidrodrini now carry 

out when making investment decisions. A few comments should be made about how this 

relates to asset management: 

• Criticality: the burst rate per kilometre provides information in respect to both 

serviceability – a high burst rate usually indicates a pipe that is in poor condition 

– and probability of failure for criticality – a pipe that has burst often in the past 

is an indicator that it will fail frequently in the future. However, it should be 

remembered that this is not always the case; perhaps the pipe indicated above 

(red circle) burst frequently due to a one time event, for example road repair or 

construction work in the area. 

• However, the results of these analyses will improve in time as the data set 

enlarges over time. This will improve the reliability of the results and one-time 

events will have less impact in the database. 

• No cost data is recorded or stored in the GIS – this would be easy to introduce 

and would add to the potential analysis. Whilst bursts/kilometre/year is extremely 

useful information to have in respect to a particular pipe or network zone without 

cost data it is difficult to use the analysis to make economic decisions. For 

example, it may be that a pipe has burst numerous times but the repair cost may 

be low compared to the cost of replacement. 

• Age is not really a proxy for condition/serviceability – but useful to include as a 

factor where little or no other data exists. 

To understand how powerful a tool GIS can be to aid the asset management process for 

below-ground assets it is recommended to take the time to visit RWC Hidrodrini in Peja 

and arrange for a demonstration. In the meantime the screenshots on the next four pages 

give a flavour of the capability of the system. 
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Figure 25: GIS screenshot - showing part of the Peja water supply network with pipes highlighted to show serviceability based on 

bursts/km/year. Other asset analysis can be shown simply by selecting criteria on the left-hand directory. 
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Figure 26: GIS screenshot - showing use of the GIS to spatially link to asset inventory data on the mapping; in this case a valve chamber. 
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Figure 27: GIS screenshot - showing use of network mapping to store data on proposed capital investment projects. In this case a new 

section of pipe. Details of the planned investment are shown in the table below when the pipe is selected on screen. 
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Figure 28: GIS screenshot - showing capital investment planning included in the network. The pop-up box shows data about the proposed 

project.



 
ANNEX 5 

EXAMPLE OF SUPPLY/DEMAND ANALYSIS 

 

 

An EU funded project 
managed by the 
European Commission 
Liaison Office to 
Kosovo 

 

110 

 

 

ANNEX 5 – EXAMPLE OF SUPPLY/DEMAND BALANCE 

CALCULATION 

On the following three pages is an example of a supply/demand balance calculation – as referred to in Part 2: 

Section 3.5 – in Excel spreadsheet format. This particular example is taken from a recent feasibility study 

carried out to assess the future water supply infrastructure needs of Prishtina RWC
13
 for its entire operational 

region of seven municipalities.  

The process in this case is relatively straightforward and calculates the supply/demand shortfall over a 20 

year planning period calculating supply demand in the following order: 

1. Estimate population growth rates for various communities (at municipal level) 

2. Calculate the population based on growth rates and existing population 

3. Estimate the percentage of the population connected to the water supply – allowing for future service 

area expansion 

4. Calculate the population connected to the system 

5. Estimate the per capita water consumption taking into account price elasticity and income growth 

(which both affect demand) 

6. Calculate domestic and non-domestic water demand 

7. Calculate and add water losses to the total demand taking into account reductions in demand through 

improved administrate practices and network investment. 

8. Calculate the total available water production available from existing resources 

9. Calculate the surplus or shortfall in the supply/demand balance. 

The logic of this calculation process can be clearly seen in the electronic version of this spreadsheet 

contained in the Asset Management Tools CD. 

                                                      

 

13
 Reproduced from the Prishtina Regional Water Supply Project: Feasibility Study for Development of New Water 

Source, 2009, WYG as part of the Infrastructure Projects Facility funded by the EC. 
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Water Demand Analysis 2011 2015 2020 2025 2030 2035 2040

1 Population growth rate %
Municipality 1 1 4.0% 3.0% 2.0% 1.5% 1.4% 1.3% 1.3%

Municipality 2 1 4.0% 3.0% 2.0% 1.5% 1.4% 1.3% 1.3%

Municipality 3 4 1.0% 0.8% 0.6% 0.5% 0.4% 0.3% 0.3%

Municipality 4 5 2.5% 1.8% 1.2% 1.0% 1.0% 1.0% 1.0%

Municipality 5 4 1.0% 0.8% 0.6% 0.5% 0.4% 0.3% 0.3%

Municipality 6 5 2.5% 1.8% 1.2% 1.0% 1.0% 1.0% 1.0%

Municipality 7 5 2.5% 1.8% 1.2% 1.0% 1.0% 1.0% 1.0%

Municipality 8 4 1.0% 0.8% 0.6% 0.5% 0.4% 0.3% 0.3%

OVERALL GROWTH RATE % 2.3% 1.6% 1.2% 1.1% 1.1% 1.1%

2 Population Projection    Inhabitants
Municipality 1 hab 258,124 295,623 332,318 361,611 387,910 414,095 441,720

Municipality 2 hab 34,718 39,762 44,697 48,637 52,174 55,696 59,412

Municipality 3 hab 21,548 22,323 23,086 23,678 24,134 24,522 24,892

Municipality 4 hab 12,239 13,314 14,260 15,026 15,792 16,598 17,444

Municipality 5 hab 27,288 28,270 29,235 29,985 30,563 31,055 31,523

Municipality 6 hab 57,474 62,523 66,964 70,561 74,160 77,943 81,919

Municipality 7 hab 87,933 95,657 102,452 107,955 113,462 119,250 125,333

Municipality 8 hab 58,579 60,686 62,759 64,370 65,608 66,665 67,671

TOTAL hab 557,903 618,158 675,770 721,823 763,803 805,823 849,914

3 Connection Rate - Water

Municipality 1 92.3% 94% 95% 96% 96% 97% 98%

Municipality 2 88.2% 89% 90% 91% 92% 94% 95%

Municipality 3 72.3% 75% 79% 82% 85% 90% 95%

Municipality 4 91.0% 92% 94% 95% 96% 97% 98%

Municipality 5 62.7% 66% 70% 75% 80% 88% 95%

Municipality 6 58.5% 61% 64% 67% 70% 83% 95%

Municipality 7 61.6% 65% 70% 75% 80% 88% 95%

Municipality 8 26.2% 35% 45% 58% 70% 80% 90%

4 Connected Population     (Section 2 x Section 3)
Municipality 1 238,302 276,442 315,702 345,339 372,394 401,672 432,885

Municipality 2 30,619 35,387 40,227 44,260 48,000 52,076 56,441

Municipality 3 15,578 16,804 18,238 19,416 20,514 22,070 23,648

Municipality 4 11,138 12,294 13,404 14,274 15,161 16,100 17,096

Municipality 5 17,106 18,640 20,465 22,489 24,450 27,173 29,947

Municipality 6 33,640 38,115 42,857 47,276 51,912 64,303 77,823

Municipality 7 54,189 62,509 71,716 80,966 90,770 104,343 119,066

Municipality 8 15,339 20,965 28,242 37,012 45,926 53,332 60,904

Sub-Total 415,912 481,156 550,850 611,032 669,126 741,069 817,810

5 Per capita consumption rate 2010 data m3/year m3/day lcd

Municipality 1 11,022,205 30,198 127

Municipality 2 862,453 2,363 77

Municipality 3 526,434 1,442 93

Municipality 4 701,486 1,922 173

Municipality 5 332,378 911 53

Municipality 6 518,001 1,419 42

Municipality 7 1,564,565 4,286 79

Municipality 8 337,691 925 60

Total 15,865,213 43,466 105

6 Price elasticity

Price Increases 7.0% 4.0% 4.0% 4.0% 4.0% 4.0%

Price indices -0.4 1.00 1.31 1.69 2.05 2.50 3.04 3.70

Income growth 4.0% 2.5% 2.5% 2.5% 2.5% 2.5%

Income indices 0.5 1.00 1.19 1.39 1.57 1.78 2.01 2.28

2011 2015 2020 2025 2030 2035 2040

7 Per Capita Domestic Water Demand (l/c/d)

Municipality 1 lcd 140 137 134 132 129 127 125

Municipality 2 lcd 140 137 134 132 129 127 125

Municipality 3 lcd 125 122 119 117 116 114 112

Municipality 4 lcd 140 137 134 132 129 127 125

Municipality 5 lcd 125 122 119 117 116 114 112

Municipality 6 lcd 125 122 119 117 116 114 112

Municipality 7 lcd 125 122 119 117 116 114 112

Municipality 8 lcd 125 122 119 117 116 114 112

8 Domestic Water Demand (m3/day)    (Section 4 X Section 7)

Municipality 1 33,362 37,927 42,243 45,443 48,191 51,118 54,178

Municipality 2 4,287 4,855 5,383 5,824 6,212 6,627 7,064

Municipality 3 1,947 2,058 2,179 2,281 2,370 2,508 2,643

Municipality 4 1,559 1,687 1,794 1,878 1,962 2,049 2,140

Municipality 5 2,138 2,283 2,445 2,642 2,825 3,088 3,346

Municipality 6 4,205 4,669 5,120 5,554 5,998 7,307 8,696

Municipality 7 6,774 7,657 8,568 9,513 10,488 11,856 13,305

Municipality 8 1,917 2,568 3,374 4,349 5,306 6,060 6,806

Sub-Total m³/d 56,190 63,704 71,105 77,484 83,352 90,613 98,177

Average lcd for region 135 132 129 127 125 122 120
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9.1 Industry and large business - Non Domestic Water Demand and predicted Industrial Growth Rate 2011 - 2040 
Municipality 1 13.4% 0.0% 1.5% 1.5% 0.0% 0.0% 0.0% 0.0%

Municipality 2 1.1% 0.0% 1.5% 1.5% 0.0% 0.0% 0.0% 0.0%

Municipality 3 2.4% 0.0% 1.0% 1.0% 0.0% 0.0% 0.0% 0.0%

Municipality 4 5.9% 0.0% 1.0% 1.0% 0.0% 0.0% 0.0% 0.0%

Municipality 5 2.3% 0.0% 0.5% 0.5% 0.0% 0.0% 0.0% 0.0%

Municipality 6 4.7% 0.0% 0.5% 0.5% 0.0% 0.0% 0.0% 0.0%

Municipality 7 1.9% 0.0% 1.0% 1.0% 0.0% 0.0% 0.0% 0.0%

Municipality 8 62.8% 0.0% 0.5% 0.5% 0.0% 0.0% 0.0% 0.0%

9.2 Industry and large business - Non Domestic Water Demand [NDWD] m3/day  (Section 8 x (1+Section 9.1))
Municipality 1 4,476             4,476             4,822             5,195             5,195             5,195             5,195             

Municipality 2 46                  46                  50                  54                  54                  54                  54                  

Municipality 3 47                  47                  49                  52                  52                  52                  52                  

Municipality 4 92                  92                  96                  101                101                101                101                

Municipality 5 49                  49                  50                  52                  52                  52                  52                  

Municipality 6 196                196                201                206                206                206                206                

Municipality 7 128                128                135                142                142                142                142                

Municipality 8 1,203             1,203             1,234             1,265             1,265             1,265             1,265             

Sub-Total 6,237             6,237             6,637             7,065             7,065             7,065             7,065             

9.3 Shops, cafes and commercial customers - Non Domestic Water Demand (m3/day) as percentage of Domestic Demand (% x Section 8)
Municipality 1 5.1% 1,691             1,922             2,141             2,303             2,443             2,591             2,746             

Municipality 2 1.3% 54                  61                  68                  74                  78                  84                  89                  

Municipality 3 1.6% 31                  33                  35                  36                  38                  40                  42                  

Municipality 4 2.7% 42                  46                  49                  51                  53                  56                  58                  

Municipality 5 2.1% 44                  47                  51                  55                  59                  64                  70                  

Municipality 6 1.7% 71                  79                  87                  94                  102                124                147                

Municipality 7 2.8% 193                218                244                271                299                338                379                

Municipality 8 2.8% 54                  72                  95                  122                149                170                191                

Sub-Total 2,181             2,479             2,769             3,006             3,220             3,466             3,723             

9.4 Institutions - Non Domestic Water Demand (m3/day) as percentage of Domestic Demand  (% x Section 8)
Municipality 1 12.4% 4,124             4,688             5,222             5,618             5,957             6,319             6,697             

Municipality 2 2.0% 84                  96                  106                115                122                130                139                

Municipality 3 0.0% -                  -                  -                  -                  -                  -                  -                  

Municipality 4 6.4% 100                109                115                121                126                132                138                

Municipality 5 3.0% 65                  69                  74                  80                  85                  93                  101                

Municipality 6 3.6% 152                169                185                201                217                264                314                

Municipality 7 0.4% 24                  28                  31                  34                  38                  43                  48                  

Municipality 8 5.9% 113                151                199                256                312                357                401                

Sub-Total 4,663             5,309             5,932             6,424             6,858             7,339             7,838             

2011 2015 2020 2025 2030 2035 2040

9 Total Non Domestic Water Demand m3/day  (Section 9.2 + Section 9.3 + Section 9.4)
Municipality 1 10,292            11,087            12,185            13,116            13,595            14,105            14,638            

Municipality 2 185                203                224                242                255                268                282                

Municipality 3 78                  80                  84                  88                  90                  92                  94                  

Municipality 4 235                246                261                273                281                289                297                

Municipality 5 158                166                175                187                196                209                222                

Municipality 6 419                444                473                501                524                594                667                

Municipality 7 345                374                410                447                478                522                568                

Municipality 8 1,370             1,426             1,527             1,643             1,726             1,792             1,856             

Total 13,082            14,026            15,338            16,496            17,144            17,870            18,626            

10 Water Demand m3/day              (Section 8 + Section 9) 
Municipality 1 43,654            49,014            54,428            58,558            61,786            65,223            68,816            

Municipality 2 4,472             5,058             5,607             6,066             6,466             6,895             7,346             

Municipality 3 2,025             2,138             2,263             2,369             2,460             2,600             2,736             

Municipality 4 1,794             1,933             2,054             2,152             2,243             2,338             2,437             

Municipality 5 2,297             2,449             2,620             2,829             3,021             3,297             3,569             

Municipality 6 4,624             5,113             5,593             6,055             6,522             7,900             9,364             

Municipality 7 7,119             8,031             8,977             9,959             10,966            12,378            13,874            

Municipality 8 3,287             3,995             4,901             5,991             7,032             7,852             8,662             

Sub-Total 69,271            77,730            86,443            93,980            100,496          108,483          116,804          

11 Water losses - NRW - Technical and administrative losses

(From Billing System) m3 m3/day

Total water production 2010 45,606,153       124,948            

Water supplied/billed 2010 20,639,973       56,548             

Water losses - volume 24,966,180       68,400             

Water losses (NRW) - % 54.7% 54.7%

12 Projected water losses (NRW) 54.7% 51.3% 47.1% 42.8% 38.5% 34.3% 30.0%

Technical losses as % of NRW 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%

Technical losses as % of production 32.8% 30.8% 28.2% 25.7% 23.1% 20.6% 18.0%

Technical losses factor as % of demand 48.9% 44.5% 39.4% 34.6% 30.1% 25.9% 22.0%

Water Losses m3/day                        (Section 10 x Section 12)
Municipality 1 21,352            21,813            21,418            20,233            18,580            16,880            15,106            

Municipality 2 2,187             2,251             2,206             2,096             1,944             1,785             1,613             

Municipality 3 991                952                890                819                740                673                601                

Municipality 4 877                860                808                743                674                605                535                

Municipality 5 1,123             1,090             1,031             977                908                853                783                

Municipality 6 2,262             2,275             2,201             2,092             1,961             2,045             2,055             

Municipality 7 3,482             3,574             3,533             3,441             3,298             3,204             3,045             

Municipality 8 1,608             1,778             1,929             2,070             2,115             2,032             1,901             

Sub-Total 33,881            34,594            34,016            32,471            30,221            28,076            25,640            

14 Total Water Demand m3/day             (Section 10 + Section 13)
Municipality 1 65,005            70,827            75,846            78,791            80,365            82,104            83,922            

Municipality 2 6,659             7,309             7,813             8,162             8,411             8,680             8,958             

Municipality 3 3,016             3,090             3,153             3,188             3,199             3,272             3,337             

Municipality 4 2,671             2,793             2,863             2,895             2,917             2,943             2,972             

Municipality 5 3,420             3,539             3,651             3,806             3,929             4,150             4,352             

Municipality 6 6,886             7,388             7,793             8,147             8,484             9,945             11,419            

Municipality 7 10,601            11,605            12,510            13,401            14,263            15,582            16,919            

Municipality 8 4,895             5,772             6,829             8,061             9,147             9,884             10,564            

Total Demand m3/day 103,153          112,324          120,459          126,452          130,717          136,559          142,443          

13
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15 Total Water Demand m3/year              (Section 14 x 365)
Municipality 1 23,726,967 25,851,972 27,683,742 28,758,756 29,333,393 29,967,786 30,631,549

Municipality 2 2,430,431 2,667,888 2,851,656 2,979,132 3,069,888 3,168,164 3,269,849

Municipality 3 1,100,727 1,127,711 1,150,945 1,163,598 1,167,801 1,194,396 1,218,046

Municipality 4 975,017 1,019,456 1,044,820 1,056,711 1,064,823 1,074,163 1,084,686

Municipality 5 1,248,231 1,291,738 1,332,658 1,389,242 1,434,198 1,514,787 1,588,601

Municipality 6 2,513,308 2,696,609 2,844,584 2,973,740 3,096,544 3,629,924 4,168,044

Municipality 7 3,869,394 4,235,878 4,566,206 4,891,224 5,206,151 5,687,398 6,175,407

Municipality 8 1,786,681 2,106,936 2,492,746 2,942,427 3,338,731 3,607,507 3,855,682

Total Demand m3/day 37,650,756 40,998,189 43,967,357 46,154,830 47,711,529 49,844,125 51,991,865

2011 2015 2020 2025 2030 2035 2040

Municipality 1 49,680 54,806 58,865 61,144 62,682 64,348 66,070

Municipality 2 6,383 7,016 7,501 7,836 8,080 8,343 8,615

Municipality 3 2,900 2,974 3,036 3,069 3,083 3,157 3,223

Municipality 4 2,322 2,437 2,499 2,527 2,552 2,579 2,609

Municipality 5 3,184 3,300 3,407 3,555 3,675 3,887 4,081

Municipality 6 6,262 6,747 7,135 7,474 7,802 9,198 10,605

Municipality 7 10,087 11,065 11,939 12,799 13,642 14,925 16,226

Municipality 8 2,855 3,711 4,702 5,851 6,902 7,628 8,300

Sub-Total 83,673 92,056 99,085 104,256 108,417 114,064 119,728

Municipality 1 15,325            16,021            16,980            17,648            17,683            17,756            17,852            

Municipality 2 275                294                312                326                331                337                344                

Municipality 3 116                115                117                119                116                116                115                

Municipality 4 349                356                363                368                365                364                362                

Municipality 5 236                239                244                251                255                263                271                

Municipality 6 624                641                659                674                682                747                814                

Municipality 7 514                540                571                601                622                657                693                

Municipality 8 2,040             2,061             2,128             2,210             2,245             2,255             2,264             

Sub-Total 19,480            20,268            21,374            22,196            22,300            22,495            22,715            

WATER BALANCE CONSIDERATIONS WITH AVERAGE ABSTRACTION FROM RESERVOIRS
2011 2015 2020 2025 2030 2035 2040

18 Water Balance for the region

Total Water Demand l/s         (Section 14)

Total Water Demand l/s 1,194             1,300             1,394             1,464             1,513             1,581             1,649             

System Input Capacity:

Reservoir 1 618 618 618 618 618 618 618

Reservoir 2 285 285 285 285 285 285 285

Main Well Field 110 110 110 110 110 110 110

Municipality 3 Well Field 40 40 40 40 40 40 40

Municipality 7 Well Field 30 30 30 30 30 30 30

Municipality 5 60 60 60 60 60 60 60

Municipality 6 60 60 60 60 60 60 60

Municipality 8 60 60 60 60 60 60 60

Total System Input Capacity l/s 1,263 1,263 1,263 1,263 1,263 1,263 1,263

System Input surplus/deficit l/s

System Input surplus/deficit l/s 69 -37 -131 -201 -250 -318 -386 

Total System Water Treatment Capacity l/s

Treatment Plant 1 950 950 950 950 950 950 950

Treatment Plant 2 400 400 400 400 400 400 400

Municipality 2 110 110 0 0 0 0 0

Municipality 3 50 50 50 50 50 50 50

Municipality 5 60 60 60 60 60 60 60

Municipality 6 60 60 60 60 60 60 60

Municipality 7 30 30 30 30 30 30 30

Municipality 8 90 90 90 90 90 90 90

Future WTP Phase I 700 700 700 700 700

Future WTP Phase II 500 500

Future WTP Phase III 

Total system Treatment Capacity l/s 1,750 1,750 2,340 2,340 2,340 2,840 2,840

Water Treatment surplus/deficit l/s 

Water Treatment surplus/deficit l/s 556 450 946 876 827 1,259 1,191

TOTAL WATER DEMAND & FOR EACH MUNICIPALITY, SPLIT INTO DOMESTIC AND NON DOMESTIC: 

16 - Total Domestic Water Demand = Domestic Water Demand + Losses [m3/day]  (Section 8 + (Section 8 x Section12))

17 - Total Non Domestic Water Demand = Non Domestic Water Demand + Losses [m3/d] (Section 9 +(Section 9 x Section12))

 

Figure 29: Water supply-balance spreadsheet calculation 


