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1. Introduction

This Manual documents the approaches, methods and experiences of the FOPIP-1 and FOPIP 2 projects.
The first project which was carried out during the years 2006 to 2008 by a consortium led by Royal
Haskoning from The Netherlands and with partners Louis Berger from France, and BDO Conti Audit from
Romania. The second project was implemented in the period November 2007 to July 2010 by a consortium
led by Mott MacDonald Ltd. (UK) with two other partners — MVV Energie AG (Germany) and CIMP
(Romania).

Both projects were financed from EU funds (ISPA Measure 2003 RO 16 P PA 012 and ISPA Measure No:
2005 RO 16 P PA 001 -06), with the Ministry of Environment and Forests (formerly known as ‘the Ministry
of Environment and Sustainable Development’ [MESD] and then ‘the Ministry of Environment’) as principal
and beneficiary.

The Manual documents the experience and best practices which FOPIP1 and FOPIP 2 consultants had
with 12 and respectively 21 regional operating companies in the water and wastewater sector from
Romania. Some of FOPIP1 counties ((Sibiu-Medias, Gorj, Suceava, Caras-Severin, Vaslui, Giurgiu, Olt,
Teleorman, Turda-Campia Turzii) continued to be provided assistance throughout FOPIP2 project.

The FOPIP 2 Consultant reviewed the entire Manual and revised the following sections:
= 1. Introduction
= 2. The Romanian water sector: performance, policies
— 2.3.1. Regionalization of water and wastewater services
— 2.3.8. Main advantages of regionalization
= 4 Benchmarking and key performance indicators
— 4.1, Introduction
— 4.3.1 Methods of benchmarking
— 4.3.5 Action stage
— 4.4. Tools, techniques and procedures
— 4.6 Proposed benchmarks
= 6. Strategic development
6.3. Strategic planning in FOPIP water utilities
6.5. Management information systems
= 7. Organization development and human resources management
— 7.1. Introduction
— 7.2. General description of organizational and HR conditions
— 7.3. HR approaches and interventions
— 7.4. HR strategy analysis
— 7.5. Organization design
— 7.6. Staffing levels and personnel planning
— 7.7. Task analyses, job design and job descriptions
— 7.8. Performance appraisal system
— 7.9. Staff training
— 7.10. Career management and development
— 7.11. Transfer and integration of staff in the ROC
— 7.12. Qutsourcing
8.Technical and operational management
— 8.1. Introduction
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8.3. Approaches for reduction and control of NRW
8.5. Levels of service (LOS) and standards of service (SOS)

. Financial management

9.1. Introduction

9.2. Financial management: Requirements and organizational set up
9.6. Financial planning

9.7. Cost control

9.8. Cash management

9.9. Models for calculation of water tariffs

= 10. Commercial function management

10.1. Introduction

10.2. Stakeholders and stakeholder analysis

10.3. Customer relations, public relations and meter reading, billing and revenue collection
10.4. Policy and strategy development for CR and PR

10.5. Organizational setup of customer relations and public relations

10.6. Regionalization: the customers’ side

10.7. Revenue collection

10.8. Access to and contact with the water company

10.9. Websites

10.10. Getting information: organizing PR and CR reviews, feedback and suggestions
10.11. Complaints and suggestion procedures

10.12. Customer information and education programmes.

= Appendix D. Appendices to Chapter 7

D.4. Job analysis

D.5. Performance appraisal system manual

D.6. Training needs assessment and training planning manual
D.7. Outsourcing manual

D.8. Guidelines on career development

= Appendix E. Appendices to Chapter 8

E.1. ROCs current position on existing asset databases in the light of the need for restructuring
E.2. Asset management plan — Outline

E.3. AMP implementation plan — Model

E.4. Impact on AMPs of future investments

E.5. Condition grading

E.6. Criticality assessment

E.7. Technical lifespan

E.8. Asset inventory model

E.10. NRW values for some Romanian utilities

E.11. Examples of calculated values for water loss indicators

E.12. Leakage condition assessment for water networks in Romania

E.13. Results of NRW pilot study in Tasnad, Satu Mare

E.14. Questionnaire for ROCs covering the water and wastewater quality monitoring
E.15. Water and wastewater quality monitoring

E.25. FOPIP ROC performance.

The FOPIP 2 Consultant also added or entirely revised the following sections to the Manual:
= 8.Technical and operational management
— 8.3.9. Apparent water losses

— 8.3.15. Regulations on control of waste, misuse, and undue consumption
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8.5.3. Performance indicators and LOS targets

. Financial management

9.2.3. Requirements for financial management

9.4. Controls of financial management

9.6.2. Financial planning using the FOPIP 2 financial model
9.12. Implementation plan for financial management.

= Appendix B. Appendices to Chapters 4 & 5

B.1. Tools and techniques — Applications and examples
B.2. European benchmarking code of conduct

= Appendix C. Appendices to Chapter 6

C.2. MIS tender documentation

. Appendlx E. Appendices to Chapter 8

E.9. Outline strategy for reduction of leakage and NRW

E.17. A guide to the implementation of the SR EN ISO/ CEl 17025:2005 requirements and laboratory
accreditation

E.18. Outline for a water quality monitoring strategy

E.19. Outline for a wastewater quality monitoring strategy

E.20. Guide on EIA and risk evaluation

E.21. Guide on systems for improving efficiency of O&M functions
E.22. Guide on equipment maintenance strategy

E.23. Guide O & M costs optimization

E.24. Outline strategy for energy management

E.26. Guidance note on customer surveys

E.27. Outline ROC strategy on customer surveys

= Appendix F. Appendices to Chapter 9

F.1. Guidelines for the use of the financial model

F.2. Guidelines on financial planning

F.3. Guidelines on cost analysis

F.4. Financial models and spreadsheets

F.5. Active cash management in conditions of financial uncertainty
F.6. Guide for tariff setting, adjustment and approval

F.7. Loan comparison table

L] Appendlces to Chapter 10

1.1

G.8. Guide to the development of a stakeholder analysis

G.9. Guidance on public relations

G.10. Guidance on customer relations

G.11. Model for a ROC’s PR strategy

G.12. Model for a ROC’s CR strategy

G.13. Guidelines on developing a communication plan

G.14. Guidelines on the analysis of end-to-end processes

G.15. Guidance on meter reading, billing and revenue collection.

Contributors to the Manual

FOPIP | team members involved in the preparation of the Manual:

= Ad Sannen — Team Leader
= Sorin Caian — Deputy Team Leader FOPIP
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Lionel Huet - Deputy Team Leader Pre-FOPIP
Catalina Marcu — Legal Expert

Anthony Fryer — Financial Expert

Andy Bowden — Operational Expert

Jaap Boomsma — Organization and HR Expert
Michel Baron- Institutional Expert

Ruxandra Bancu — Legal Expert

Mark de Bel — HR Expert

Marius Petre — HR Expert

Mihaela Serbanescu — Junior Consultant for CR/PR
Afrodita Popa — Asset Management Expert
Valeriu Zamfirescu — Financial and IT Expert
Gabriel lonita — Financial Expert

Mihai Nedelcu — Financial Expert

Augustin Boer — Financial and Institutional Expert
Anca Bors — Business Planning Expert

With substantial contribution of:

= Venera Vlad, Ministry of Environment and Sustainable Development

= Cristina Badica, Ministry of Environment and Sustainable Development

= | aura Constandache, Ministry of Environment and Sustainable Development
= Jan Willem Overbeek, Royal Haskoning

FOPIP 2 team members involved in the development of this report were:
Richard Noakes, FOPIP2 TL

Toma Stoia, FOPIP2 DTL

Geoff Lawn, Water/Wastewater Utility Operations Expert
John Waldron, Water Utility Finance Expert

Falko Sellner, Institutional Expert

Vlad Penescu, Legal & Institutional Expert

Liliana Lucaciu, Senior HR/PR/Training Expert
Alexandru Marton, Senior HR/PR/Training Expert
Alexandru, Odangiu, Senior Technical

Viorel Palana, Senior Technical

Afrodita Popa, Senior Technical

Valeriu Stan, Senior Technical

Mariana Ghineraru, Senior Environmental Expert

Mircea Calota, Senior Financial Expert

Geza Kiss, Senior Financial Expert

Monica Melinte, Senior Financial Expert

Andrei Mihale, Senior Financial Expert

Irina Berar, Senior Institutional Expert

Calin Trelea, Junior Legal Expert

Victor Radulescu, Senior IT Expert

MMR backstopping staff (Irina Bursuc, Emilia Postolache, Elena Postolache, Mircea Vasilescu).

1.2 Why this manual?

The Romanian drinking water supply and wastewater sector is facing two major challenges:
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= |Improvement of technical, financial and commercial operations, in order to comply with European
directives and sound economic principles. Huge investments together with effective and efficient
operations and increased professionalism are main courses of action to achieve these objectives.

= A change of the institutional setup, particularly the shift from locally organized and managed services to
regional operating companies. Scale of operations, legal setting as well as management mechanisms
are thus due to change substantially.

In this process of change and development, there is a widespread need in the sector for having access to
and sharing of information and experience.

The Manual is meant to provide the various stakeholders in the water sector with an overview of policies,
best practices and approaches tested and proven to be potentially successful in a variety of Romanian
water companies. The manual provides practical guidance on how to plan and implement desired changes
and improvements. It covers a wide range of topics that are relevant for regionalising and developing water
companies: policies, strategies but also tactical and operational aspects. It deals with institutional and legal
setup, strategy development, organizational and human resource aspects, technical aspects, financial
management and customer relations.
= The Manual is not meant to be comprehensive and covering all aspects of water supply and
wastewater. It deals mainly with institutional and management issues, practices and approaches and
not with e.g. in-depth engineering principles. Therefore, the reader will not find design guidelines for
treatment plants or distribution systems.
= The manual is not an instruction book, prescribing in detail what to do and how to do it. It provides
process steps, checklists, formats and examples, and therefore should be considered a guide rather
than a book with standard solutions.
= The manual is not only meant for the 12 water companies that participated in FOPIP-1 or 21 counties
that were included in FOPIP 2. All Romanian water companies and professionals may find guidance in
this document.
= The manual is not intended to be final and finite but it should be approached as an ever-growing body of
knowledge. More experience and good practice may bring further developments, updates and reviews.
= Four main target groups are likely the main readers and users of this manual:
— (Top) managers and key professional staff of water companies and technical staff of IDA’s.
— Local politicians and administrators, for instance those involved in the IDA’s, can gain a far better
understanding of the water business, policies, the institutional setup and consequently their role.
— Regulatory, policymaking and executive bodies like ANRSC, MIRA, MESD (and intermediate
bodies), Apele Romane, etc. dealing with various aspects of water companies.
— Professionals in the sector, including consultants, may benefit from the information, approaches and
experiences for their own fields of interest and/or planning and implementation of similar projects.

1.3 Guidance to the reader

All the chapters can be read ‘stand-alone’, without the need to read preceding chapters. The structure of
the manual is as follows:

= Chapter 2 provides background information on sector performance and policies, notably the
regionalisation policies.

The legal and institutional setup for regionalization in the water sector is described in Chapter 3.
Chapter 4 deals with analyzing, monitoring and benchmarking the performance of water companies.
Chapter 5 summarises key aspects of project preparation: master plans and feasibility studies.
Strategy development and business planning are elaborated in Chapter 6. Experience with

management information systems is also discussed here.
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Organization development and human resources management are presented in Chapter 7.
Chapter 8 deals with the technical-operational management. Particularly asset management, leakage
control, water quality monitoring, service levels and operation and maintenance guidelines are
presented.

= Chapter 9 covers financial management. This includes accounting principles, financial planning, tariffs
and cost control.

= Finally, Chapter 10 addresses areas of improvement regarding the relations with the ultimate users and
beneficiaries of water supply and wastewater services: the customers.

Detailed information and instruments can be found in the appendices. As a general rule, manuals and
larger documents are provided as soft copies, on a CD-ROM and may be downloaded from the website
indicated by the Contracting Authority. Guidelines and examples are provided as hard copies, in the
Appendices section corresponding to each of the chapters. All Appendices are listed in the Appendices
Table of Contents.

1.4 Acknowledgment

The FOPIP 2 Consultant acknowledges the assistance provided to its team by all stakeholders.
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2. The Romanian water sector:
performance, policies

2.1 The water sector: key performance issues

After a period of more than four decades of centralised management, Romania has returned to the local
autonomy principle through decentralisation, in this way transferring major and concrete responsibilities to
the local public administration. This principle is reflected in the National Constitution. One of these specific
responsibilities mentioned in the Law of the local public administration, No 215/2001 republished, refers to
the obligation of local administrations to organise their operations efficiently and adequately in order to
provide public services. According to this Law, local public administrations have the right to associate with
the aim to develop efficient public services of common/regional interest.

Nevertheless, effective and efficient public services can only be achieved when supported by adequate
investment programmes. However, only 32 major municipalities (of more than 100,000 inhabitants each)
have benefited from capital investment programmes for rehabilitation of their water and wastewater
infrastructure after 1990.

Also, only a small minority of the 276 towns in Romania (at the end of 2003) have benefited from these
programmes. Around 230 considered small and medium-sized towns, have not been able to attract
financing from either international financial institutions or private operators. Due to lack of funds, these
towns have made very little investments over the past 15 years to maintain and develop their water and
wastewater infrastructure. As a consequence, the condition and performance of their systems is very poor.
Some of the major problems linked to water services in smaller agglomerations include:
= |nappropriate maintenance and operating services;
= High volume of unpaid water caused by network leakages and low level of payment collection from the
consumers;
m | ack of investments for rehabilitation / extension of water / wastewater infrastructure;
Lack of experienced staff for promoting, planning, management and implementation of large scale
investments;
= |nefficient management of the operating, maintenance and personnel costs;
Unclear role and responsibilities of institutions / authorities involved in management of public utilities;
Inappropriate institutional framework.

In Romania, only 52% of the population is connected both to water and sewage services and more than
71% of the wastewater is untreated or insufficiently treated. Until recently water and wastewater services
were mostly operated by (often small) municipal utilities resulting in inefficient operations carried out at a
sub-optimal scale, without access to financial means and limited technical and managerial capability to
further develop the level of services.

Now that Romania has become a member country of the EU, it must comply with the European Directive
98/83/EC on drinking water quality by 2015 and the Directive 91/271/EC on urban wastewater treatment by
the end of 2018. For this reason, Romania intends for the period 2010 -2015 to make the necessary
investments to comply with the European drinking water indicators for e.g. turbidity, ammonia, aluminium,
pesticides, nitrates etc and for urban wastewater collection, treatment and discharge. Also by 2015 waste
water collection and treatment is planned to be realized for a number of 263 agglomerations of more than
10,000 population equivalent (p.e.) and by 2018 in 2,346 agglomerations of between 2,000 and 10,000 p.e.
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Having these ambitious objectives, the Ministry of Environment and Sustainable Development (MESD) has
requested financial assistance from pre-accession programmes (PHARE, ISPA) to support local authorities
in creating strong and viable regional operators in the water sector, to ensure an adequate implementation
of internationally financed projects and efficient operation of the utilities constructed with European funds.

2.2 Relevant sector policies and strategies

The Sectoral Operational Programme for Environment (SOP ENV) prepared by the Ministry of Environment
and Sustainable Development (MESD) as Managing Authority for the environmental sector and approved
by the Romanian Government presents the strategic objectives and the context of financing of the
infrastructure investments in the environmental sector.

The Sectoral Operational Programme for Environment (SOP ENV) is closely linked to the national
objectives of the strategy laid down in the National Development Plan 2007-2013 (NDP) and National
Strategic Reference Framework (NSRF), which takes into consideration the European Union’s supporting
objectives, principles and practices. It is designed to lay the foundation and be a catalyst for a more
competitive economy, a better environment and more balanced regional development. The SOP is fully
based on the goals and priorities of the European Union’s environment and infrastructure policies and
reflects Romania’s international obligations as well as its specific national interests.

The investment needs for fulfilling all the objectives presented in SOP ENV are presented in Figure 2-1.

Figure 2.1:  Investment needs as complied in SOP ENV

- 20
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Source: FOPIP 1 Version of this Manual

For the period 2007-2013, Romania expects an EC contribution from Structural and Cohesion Funds of
about Euro 4.5 billion for environmental investments, which is far below the estimated needs in the same
period.

1234///19/A 01 iulie 2010
\\10.243.148.99\fopip 2\Outgoing Reports, Papers & Docs\19 National W&WW Utility ManuahWUM final
ENG\WUM_English_FINAL.doc

8



National Water and Wastewater Utility Manual
Mott MacDonald

In association with MVV &
CIMP

One of the specific objectives for SOP Environment is the improvement of quality and access to water and
wastewater infrastructure, by providing water supply and wastewater services in line with EU practices and
policies, in most urban areas by 2015 and by developing efficient regionalized water and wastewater
management structures.

The Priority Axis 1 “Extension and modernization of water and wastewater systems” of SOP Environment
sets as objectives the following elements:

= Provide adequate water and sewerage services, at accessible tariffs

Provide adequate drinking water quality in all urban agglomerations

Improve the quality of watercourses

Improve the level of WWTP sludge management

Create innovative and efficient water management structures.

Therefore the overall objective of the current development process is to create a solid and sustainable
institutional and legal framework that provides for:

= Along term implementation structure for planned investments under SOP;

= Adequate management capability for operation of existing and future facilities.

According to Romania’s policy reflected in the SOP Environment the achievement of such objectives is
realized through a process of regionalisation, meaning the implementation of an institutional framework
within the Project area, suitable to combine the water supply and wastewater services related to the
development areas in that region, within a common operating process. The regionalisation is a key element
in improving the quality and cost efficiency of local water infrastructure and services in order to fulfil
environmental targets, but also to assure sustainability of investments, of operations, of a long term water
sector development strategy and of regional balanced growth.

2.3 Regionalisation of drinking water and wastewater services

There is a continuing need to ensure that all towns can invest to maintain and upgrade their infrastructure
in order to have good services, able to meet EU standards. This requires adoption and implementation of
adequately designed development policies, focused on meeting the real needs of the population, if services
are to be affordable to everybody.

In line with this background, since 2001, Romanian authorities have designed programmes meant to

support local authorities in order to:

®  Access international financing in small and medium agglomerations with the purpose of rehabilitating
and modernizing local water infrastructure and

= Promote self sustainable regional utilities by introducing principles of cost recovery and efficiency into
their operations.

Regionalisation process

The regionalisation process consists of the concentration of the operation of the services provided to a
group of municipalities within a geographical area defined with respect to a river basin and/or to
administrative boundaries (e.g. municipalities, county).

The regionalisation of services aims to provide that 2,600 localities of more than 2,000 inhabitants meet
2018-performance targets established by the SOP, by concentrating the management of water and
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wastewater services in around 50 stronger operators, set up and developed by merging the existing local
utilities into Regional Operating Companies (ROC).

Regionalisation of the water services, planned to overcome excessive sector fragmentation and to achieve
economies of scale, is ongoing. Programmes are supported by pre-accession programmes (ISPA, PHARE
and state budget) and include all 42 counties in Romania.

2.3.1 Regionalization of drinking water and wastewater services

A regional public water supply and wastewater system represents the entire technological, operational and
managerial system resulted from the combination of two or more local drinking water supply and
wastewater systems. The main objective in creating a regional drinking water supply and wastewater
system and operator is to optimize the performance of the operations and quality of supplied services by
using joint resources and facilities. It is recommended as a strategic guideline that the regional operation of
water supply and wastewater services be performed in an area covering at least 100,000 population
equivalents and as much urban agglomerations in a county or hydrographical basin as possible.

Therefore, the process of regionalisation consists in concentrating and integrating the services rendered by
a group of administrative-territorial units. The new regional unit covers a certain geographical area
delineated by a hydrographical basin and/or administrative boundaries.

The regionalisation of drinking water supply and wastewater systems and operators in general means
consolidation and integration of notably:

Technical and physical infrastructure

O & M activities

Financial and accounting systems and procedures

Commercial systems and procedures (customer relations, billing and revenue collection)

Human resources

Management arrangements, systems and procedures

Institutional and political decision making

2.3.2 The need for regionalisation

According to the EU Adhesion Treaty, Romania has obligations involving major investment in water supply
and wastewater services in order to comply with EU environmental regulations and directives.

The creation of Regional Operating Companies (ROCs) and impliedly the delegation to ROCs of the
drinking water and wastewater service management is an essential process to ensure within set terms the
compliance with the “acquis communautaire” and also the development of the capacity to absorb EU
structural funds and implement future investment projects.

As a direct consequence, the development of water and wastewater systems will play an important role in
achieving those set objectives and in ensuring a 100% level of service coverage of good quality water
(status), in compliance with the Water Framework Directive and other water related Directives.

Major investments are required, significantly exceeding the financial capability of most local authorities.
Furthermore, a lack of specialized personnel and of expertise in preparing and implementing projects is felt
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at the level of small and medium communities that may slow the process of available investment fund
absorption.

The association of several administrative-territorial units in order to jointly delegate the management of
their drinking water and wastewater services will also respond to the need of balancing the level of
development of the administrative-territorial units and is the application of the principle of solidarity as one
of EU’s fundamental values with positive effects on all consumers.

As a consequence, the solution proposed to settle these issues is the organization and operation of
services at the regional level in order to ensure sustainable development and economies of scale. In order
to cover a part of the measures required for EU standard compliance, Romania benefits from EU financing,
i.e. from the Cohesion Funds. This financing is granted under the aforementioned SOP ENV programme.

2.3.3 Main advantages of regionalisation

In this context, the main advantages in operating water and wastewater services at the regional level are

indicated below:

= The regional supply of utilities by integrated systems and more professional management is expected to
result in time in the reduction of water loss, in the promotion of resource preservation, in minimum
investment and in the protection of water sources;

= The strengthening of the capacity to prepare and implement investment projects as well as of the
capacity to negotiate financing.
Improvement of service quality, of customer relations and their perception on utility operators;

= Achievement of scale economies affecting the efficient operation of some cost categories: central
invoicing and financial management, PIU at the central level, central management of laboratories, etc.

= Operation management by means of modern and efficient management instruments and the reduction
of political involvement in the course of business.

In addition, regionalisation is a local legal requirement in Romania, since the introduction of Emergency
Ordinance 13/2008.

2.3.4 Key institutional elements of regionalisation

The purpose of the process of regionalisation of water services, initiated by Romanian authorities and
supported largely by pre-accession programmes (PHARE, ISPA), is to assist the local authorities in the
creation of efficient regionalised water and wastewater service operators and in strengthening the capacity
of local authorities to control effectively their activities.

Regionalisation is achieved by three institutional elements (see figure 2-2):

= [ntercommunity Development Association (IDA, Romanian equivalent is ADI)), which receives a power
of attorney from its members to exercise in their name and on their behalf the prerogatives and
responsibilities related to their water and wastewater service, as well as the rights to control ROC ;

= Regional Operating Company (ROC), a public equity commercial company, set by all or a part of the
members of IDA, which is directly granted with the management delegation contract in observance to
the “in-house” rules;

= The Contract of Delegation of Services’ Management. The administrative-territorial units through their
local public administration authorities (LA), which are all members of IDA, all or part shareholders of
ROC, and also all of them delegate the management of their water and wastewater services to ROC by

a single management delegation contract, via IDA.
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The relationship between these institutions will be regulated in the Statute of IDA, the Incorporation Act of
the ROC and the Management Delegation Contract.

The function in the process of Local Authorities is reflected by the participation to the creation of ROC’s
share capital, i.e. the approval of ROC’s Incorporation Act and IDA’s Constitutive Act / Statute whereby it is
invested to exercise certain competencies, rights and obligations in the name and on the account of
member administrative-territorial units.

Figure 2.2: Institutional framework for the regionalisation of water supply and wastewater services

Local Authorities

Incorporation Act Power of Attorney

Regional
Operating
Company
(ROC)

ntercommunity
Development
Association

Delegatio
Contract

Service delivery

Consumers

Source: FOPIP 1 version of the Manual

Thus, the IDA will be the main interlocutor of the ROC as discussion and coordination entity and will
represent the shared interests of its member municipalities / towns in what concerns water supply and
wastewater, and mainly regarding:

= Common development strategy;

= Signing of the delegation contract

= Tariff policy

= Control of ROC operations and performance.

It is important that the IDA has also executive staff in order to adequately perform its duties and
responsibilities. The role of the executive staff will particularly to ensure the day-to-day activity of the IDA in
order to fulfill the tasks mentioned in the Statute.

The IDA should recruit or avail in another way of professional staff and expertise covering the following
areas:
= General management and administrative issues;

= Technical;
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= Finance;
= |egal

The delegation of service management represents the base for operational and institutional organization of
water and wastewater service management and is intended for:
= Ensuring a balanced relation between LA and ROC.
= Focussing the contract on the preparation, financing and execution of investment plans underlying the
improvement of utility performance.
= Supervising key elements conducive to an efficient, dynamic and sustainable management in the water
and wastewater sector, especially when it comes to:
— Service delivery and service levels (LOS) to the participating communities
— Management of fixed assets and of the financial system
— Tariff adjustment system;
— Reporting and control processes.

The Delegation Contract defines the specific obligations and rights of each stakeholder on the development
of investment programmes and the achievement of performance levels of preset services. Therefore, ROC
is responsible for the management, operation, maintenance, improvement, renewal and extension as the
case may be of all fixed assets contemplated in the contract and the most significant risk assumed by the
ROC is the non-payment of services rendered to customers as per the contractual provisions.

The ownership of public assets and the responsibility for the supply of adequate water and wastewater
services at an affordable cost remain with the Local Authorities. The regionalisation requires groups of
Local Authorities located in a specific region to coordinate efforts with a view to implement integrated
service development programmes aiming to meet performance objectives established by the SOP, and to
proceed with the territorial reorganization of the services by delegating the implementation of the regional
development plans and the management of services to a ROC.

Fixed assets remain in the public property and must be taken back by the public owner (administrative
territorial unit) on termination of the contract. The delegation contract is a long-term commitment. The tariff
policy is aimed at full cost recovery and set by the ROC in compliance with applicable regulations set by
the National Authority for Regulation of Community Services (ANRSC), under control and acceptance of
the administrative territorial unit. Financing and commercial risks are undertaken by the ROC.

It is preferred that the regionalisation process be coordinated and mediated by the County Council
considering its function and authority at the local level.

Furthermore, considering that the service regionalisation process requires a relatively long period of time
both for the creation of ROC and for its consolidation, the active support of national / local authorities is
absolutely necessary in order to complete this process in due time. To this extent, the adoption of a
communication strategy ensuring the proper data exchange and the flow of the decision-making process
involving several partners is required.
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3. Institutional and legal aspects of
regionalisation

31 General

This chapter describes the institutional and legal aspects of water supply and wastewater services, notably
in view of the management, regionalisation and delegation of services.

First, the legal framework and the administrative arrangements for water supply and wastewater services is
described (par. 3.1 — 3.6)

Thereafter, this chapter gives in paragraphs 3.7 — 3.10 practical format templates and step-by-step
approaches in arriving at the key elements of the regionalised water and wastewater services, e.g.:
= Establishing the Intercommunal Development Association (IDA, Romanian: ADI)

= Establishing a regional operating company (ROC)

= Delegation of services contract (delegation contract).

Finally, this chapter discusses in general the performance indicators related to the delegation contract (par.
3.11).

3.2 Current legal framework

The Romanian legislation regulating the organization and implementation of water and wastewater utility
services consists of the following relevant laws, and by-laws and ordinances.

3.2.1 Applicable laws

= | aw no. 215/2001 of the local public administrations, republished, with subsequent amendments and
completions;

= | aw no. 213/1998 on the public property and its legal status, with subsequent amendments and
completions;

= | aw no. 273/2006 on local public finance, with subsequent amendments and completions;
Law no. 51/2006 of local public services, with subsequent amendments and completions by OUG
13/2008 — general law;

= | aw no. 241/2006 on water and wastewater utilities, with subsequent amendments and completions by
OUG 13/2008 — special law;

= Law no. 31/1990 republished, with subsequent amendments and completions, regarding the
commercial companies that is incident for the organization and functioning of the Regional Operator
(ROC);

= Government’s Ordinance no. 26/2000 regarding the associations and foundations, approved with
amendments by Law no. 246/2005

= Government’s Ordinance no. 198/2005 regarding the creation, supplying and using of MRD Fund for the
local services’ infrastructure development projects that benefit from EU grants, and approving the
Norms for the creation, supply and use of MRD Funds.

3.2.2 Applicable by-laws

= Government’s Decision no. 671/2007 regarding the approval of the Internal Regulations of ANRSC;

= Government’s Decision no. 745/2007 for the approval of the Regulations regarding the granting of
permits in the field of the local public services;
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= ANRSC Order no. 65/2007 on the approval of the Methodology for the establishment, adjustment and
modification of prices / tariffs to water supply and wastewater utility services

= ANRSC Order no. 88/2007 on the approval of the Framework Regulation of the water supply and
wastewater utilities;

= ANRSC Order n0.89/2007 for the approval of the Framework Specifications of the water supply and
wastewater utilities

= ANRSC Order no. 90/2007 for the approval of the Framework Water Supply and Wastewater Service
Contract;

= ANRSC Order no. 102/2007 for the approval of the Regulations regarding the ascertainment,
notification and punishment for the inobservance of the regulations issued in the field of competency of
A.N.R.S.C.

3.2.3 Definition and purpose of utility services

The Law no. 51/2006 defines the community utility services as the total of regulated actions and activities
to ensure the satisfaction of utility needs and general public interest of local communities, including the
water supply services, i.e. sewage and treatment of waste water.

Community utility services are / will be created, organized and supplied al the level of communes, towns,
municipalities, counties, the Municipality of Bucharest and eventually, according to law, at the level of
administrative and territorial sub-divisions of municipalities, under the subordination, coordination,
supervision and responsibility of local public administration authorities.

The Water and Wastewater Utility Service, as defined by Law 241/2006, refers to the aggregate utility and
general economic and social interest operations performed for the collection, treatment, transportation,
storage and distribution of drinking or industrial water to all consumers within a locality and for the
collection, transportation, treatment and disposal of waste water, rain water and surface water collected in
its area respectively.

The water supply and wastewater public services, as local public services, are operated through a
combination of buildings and lands, technical installations, functional equipment and specific facilities that
form an integral part of the urban infrastructure of the localities, collectively called the public water supply
and wastewater systems.

The water supply system is usually made of: collection elements, transmission lines, treatment plants,
pumping stations, storage tanks, transport and distribution networks and connection up to the delineation
point.

The water utility has the following main features:

= Abstraction of raw water from the surface or underground sources;
Treatment of raw water;

Transportation of drinking and/or industrial water;

Storage of water;

Distribution of drinking and/or industrial water;

The public wastewater system usually includes the following parts: wastewater connections from the
delineation and collection point, sewage pipes, pumping stations, treatment plants, sewers for discharge
towards the emissary, inlets for discharge into the emissary and dried sludge storage basins.
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The wastewater utility addresses mainly:

= The collection, transport and discharge of waste water from consumers to treatment plants;

= The treatment of wastewater and its discharge in the emissary;

= The proper collection, discharge and treatment of waste from the rain water inlets and ensuring its
functionality;

= Discharge, treatment and storage of sludge and similar waste derived from the activities mentioned
above;

= Drainage and discharge of storm water and surface water from urban area.

3.2.4 Competent authorities

With regard to the regionalisation and the operations of the water operator, local authorities, IDA and
A.N.R.S.C have main powers and responsibilities. Hereunder, the competences of these are described.

3.2.4.1 Local authorities

The competent authorities of the administrative-territorial units have the exclusive power that may also be
exercised by Intercommunal Development Association (IDA) for water and wastewater under Law 51/2006
as recently amended, in the name and on behalf of associated administrative-territorial units, based on
their power of attorney, in all aspects related to:
= The approval of local strategies on the set-up, organization, management and functioning of the water
and wastewater utility companies;
= The approval of investment plans on the set-up, development, modernization and rehabilitation of the
public service infrastructure;
The approval of regulations and specifications of the service;
Adoption of the approach to management and approval of documentation related to the organization
and performance of management delegation procedures;
= Approval of service performance indicators.

In some cases, it is the counties and not the municipalities / towns or communes that hold exclusive power
and responsibility on the water supply and wastewater services, in which case the county is the owner of
the corresponding infrastructure. This situation results from the enforcement of Ordinance no. 69/1994,
republished, on measures to reorganize autonomous regia on local interest.

3.24.2 A.N.R.S.C.

The local authorities are responsible for the organization and functioning of local public services, but there

is a national relevant body at national level, which is A.N.R.S.C. (the National Regulating Authority for Local

Public Services). A.N.R.S.C. has a set of prerogatives related to the services, namely in respect of:

= Granting of functioning permits to the operators, which are indispensable for them to be able to function,
to be granted with management delegation contracts and to supply the service;

= Endorsement of the tariffs proposed by the operators, prior to their approval by the local authorities or
IDA;

= [ssuing of frame-regulations and specifications that are mandatory as a minima for the local authorities
and IDA when they draw up and approve the local regulations and specifications of the service;

= Monitoring of the fulfilment of performance indicators (levels of services), the rules regarding the

permits, the tariffs regulations.
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It is important to notice that A.N.R.S.C., beside its regulatory role, has the prerogative to inflict penalties
(including the withdrawal of the permit to the operator that leads to the termination of the delegation
contract granted to such operator) to those operators that do not comply with the legal provisions and
regulations monitored by A.N.R.S.C., and as well to the local public authorities for granting the
management delegation contract without observance of the relevant legal provisions.

3.2.4.3 Other competent authorities

Further, it should be noted that apart from the above competent authorities, a number of other authorities
directly or through their territorial authorities play to different extent a role in monitoring and supervision in
the drinking water supply and wastewater sector. These are notably:

= Apele Romane (e.g. water abstraction and discharge permits and monitoring );

Ministry of Environment and Forests (e.g. environmental permits);

Ministry of Labour, Family and Social Protection (e.g. labour protection)

Ministry of Health;

Ministry of Public Finance (e.g. audits).

3.2.5 Public ownership

According to Law no 213/1998, the infrastructure related to the water and wastewater services (water
supply and wastewater networks, treatment and ancillary plants, with the corresponding installations,
buildings and land) belongs to the public domain. Both the existing infrastructure as at the date of the
signing of the Delegation Contract and the assets afferent to the infrastructure, which result from the
investments carried out during the performance of the Delegation Contract, are public assets belonging to
the public ownership of the administrative-territorial units, to be taken over by their owner upon the
termination of the Delegation Contract.

By the recent amendments to Law no. 51/2006, introduced by OUG no. 13/2008, it was provided that “the
public services systems or their parts, created jointly by new investments programmes, performed within
the intercommunity development association (IDA) having for scope of activity the local public services,
belong to the public ownership of the member administrative-territorial units and are registered in their
patrimony according to Law 213/1998 on the public ownership and its legal status with the subsequent
amendments, on the grounds of the following criteria: (...) letter b) — the assets located in several
administrative-territorial units and/or serving several administrative-territorial units shall belong to the public
ownership of the county, if all the involved administrative-territorial units are in the same county and the
county is member of the association” (article 10 paragraph (6) of Law no 51/2006 of the local public
services, as amended by OUG no 13/208). Therefore all the assets created within EU financed
programmes are public assets, and if they are located or serve several administrative-territorial units they
are owned by the County, when this is member of IDA. In case when the county is not a member of IDA or
the administrative-territorial units are situated in different counties, the letter c) of the same law article
provides that the owner has to set by an express clause of the Delegation Contract.

3.2.6 Legal basis for delegated service management

The management of utility services addresses the organization, functioning and control for the supply /
rendering of utility services under the conditions set by local public administration authorities.
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The management of water and wastewater utilities may be organized in two ways at the discretion of local

public authorities:

= Direct management by utilities (created or not as legal entities) organised under public law.

= Delegated management defined as an approach to management whereby local public authorities or IDA
eventually assign to one or several operators the effective management of the service, i.e. the
management and operation of water supply and wastewater networks based on a management
delegation contract.

The approach to managing utility services is established by decision of deliberative authorities of the
administrative-territorial units depending on the nature and status of the service, of the need to ensure the
best price/quality ratio, of current and future interests of the administrative-territorial units as well as of the
size and complexity of utility service infrastructure.

Further to recent amendments of Laws 51/2006 and 241/2006, through OUG no. 13/2008, an explicit legal
basis was set for the institutional scheme proposed by SOP Environment, with regard to the delegated
management. The new legal provisions of Law 51/2006 define the delegation of the management of a local
public service as the action by which an administrative-territorial unit grants to one or several certified
operators the management of a service or service’s component activity whose responsibility belongs to
such unit, as well as the concession of the related infrastructure; the delegation of the management of a
local public service involves the right and the obligation for the operator to manage and operate the
infrastructure related to the delegated service/activity. The delegation of the management may be done
also by the IDAs having for scope of activity the local public services, in the name and on behalf of the
member administrative-territorial units, on the grounds of a power of attorney granted by these.

3.2.6.1 Direct granting

The delegated management is performed by the means of a management delegation contract entered into
between one or several administrative-territorial units (themselves or via IDA on the grounds of a power-of-
attorney), as granting authority, and an operator, as grantee. The principle for granting such management
delegation is the public tendering, with the observance of the relevant procedures. By exception, within the
regionalisation process it was agreed with European Commission with the occasion of the negotiations for
SOP Environment approval, and afterwards enacted by OUG 13/2008, that the management delegation
contracts shall be directly granted to ROC by the administrative-territorial units, via IDA. For this direct
granting to be allowed, in the respect of the principles of competition and transparency stated by the
European and domestic legal frame, a set of rules has to be observed. According to the European Court of
Justice (ECJ — Teckal and Coname case and following caseslaws), European tendering regulations may
not be applied when the following conditions, called the “in-house” rules, are simultaneously observed:
= the public authority being the contracting authority, controls the concerned separate entity (operator) in
the same way that it controls its own departments ("similar control” criterion) - this criterion was
extended with the supplementary condition that the said entity keeps an integral public equity for all the
period that the delegation contract is in force,
= the said entity (operator) carries out the essential part of its activities together with the controlling public
authority or public authorities ("exclusive activity" criterion).

3.2.6.2 Direct granting: conditions

The new provisions of Laws 51/2006 and 241/2006, introduced by OUG 13/2008, are similar and form the
legal basis in the Romanian legislation for the direct granting of the management delegation contract, as an

exception to the competitive procedures, in the cases expressly provided by these articles and under the
1234///19/A 01 iulie 2010
\\10.243.148.99\fopip 2\Outgoing Reports, Papers & Docs\19 National W&WW Utility ManuahWUM final
ENG\WUM_English_FINAL.doc

18



National Water and Wastewater Utility Manual
Mott MacDonald

In association with MVV &
CIMP

conditions stated by them, as a application of the “in-house” rules. According to these new legal provisions,
by exception to the competitive procedures, the management delegation contract may be directly granted
to the regional operators (ROCs) set up by the administrative-territorial units that are members of an IDA
having as scope of activity local public services, with the cumulative compliance of the following conditions:

a. the administrative-territorial units members of an IDA for local public services, as shareholders of the
regional operator, exercise via IDA a direct control and a dominant influence on the strategic
decisions of regional operator related to the supplied service (the water and wastewater service in
this case), similar to the control they exercise on their own structures in the situation of direct
management;

b. the regional operator, as grantee, performs exclusively activities in the field of supply of the local
public services (in this case the water and wastewater service, according to Law 241/2006), meant
for satisfying the general public interest needs of the users on the competency area of the
administrative-territorial units members of the association;

c. the registered capital of the regional operator is held in all by the administrative-territorial units
members of the association; the participation of the private capital to the regional operator’s equity is
prohibited.

The compliance of the presented institutional scheme with these in-house rules shall be elaborated further
herein, within the analysis of institutional issues of the regionalisation process. Through this institutional
mechanism ROC is subject to the joint control of the Local Authorities that exercise such control by the
unique body, IDA, to which they give power of attorney and special rights.

3.3 IDA, ROC and Delegation Contract
3.3.1 IDA Constitutive act and Statute

Among other amendments made by Law no 286/2006 to Law no 215/2001 on Local Public Administration,
was to define the modality of the local cooperation through legal entities named Intercommunity
Development Associations.

According to Law 215/2001, the Intercommunity Development Associations (IDA) are cooperation
structures having legal personality, organized under the private law (created following the provisions of the
Government Ordinance no.26/2000 on associations and foundations), having a statute of public utility.
Also, according to Law of the local public services, no 51/2006, as amended by the Government’s
Emergency Ordinance no 13/2008, IDA for local public services are cooperation structures, set up as
private law legal entities, having a statute of public utility recognized by law, meant to jointly exercise and
carry out the prerogatives of local public administration authorities related to the supply of local public
services. The member territorial-administrative units may grant power of attorney to IDA for local public
services, under the terms of IDA’s statute and constitutive act, in order that IDA exercises in the name and
on behalf of them, those prerogatives, rights and obligations related to the local public services that are
mentioned by Law no 51/2006 and observing the conditions provided by this Law.

An IDA is set up by administrative-territorial units (municipalities and counties), according to Laws
215/2001, 51/2005, 241/2006 and Government Ordinance 26/2000, in order to jointly accomplish certain
development projects of zonal or regional interest or jointly provide certain public services. These
administrative-territorial units are the same as those that delegate the management of the water and
wastewater service to a ROC.
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IDA is the sole interlocutor for the ROC, as a unique body for debate and coordination, representing the
common interests of its member municipalities regarding the water and wastewater service, especially with
regard to:

= General strategy

= |nvestments

= Tariff policy

IDA exercises, in the name and for its member Municipalities, certain of their competences and
prerogatives, rights and obligations, on the grounds of a power of attorney, which these members grant to
the IDA through its statute.

The Statute of the IDA specifies in detail several key aspects, such as:

= the objectives of IDA, related to the development of water and wastewater services and related
infrastructure;

= the extent and the conditions of the power of attorney granted to IDA by its member Municipalities to
exercise in their name and on their behalf certain prerogatives related to the services, as well as the
voting procedures;
the conditions for adhesion to IDA;
the restrictive conditions for withdrawal from IDA stipulating financial penalties including reimbursement
of investment value;

Laws 51/2006 and 241/2006 have been recently amended by OUG no 13/2008 in order

= o clarify the legal status of IDA as private law entity, of public utility;

= o clearly provide the terms and conditions of the power of attorney granted to IDA by its member
Municipalities;

The template constitutive act and statute of the Intercommunity Development Association is presented in
Appendix A1.

3.3.2 ROC incorporation act

The ROC is a commercial company, owned by all or a part of the IDA member municipalities, to which the
management of the water and wastewater service is delegated, through the Delegation Contract.

The regionalisation process, that provides the basis for the establishment of the ROC, represents an
essential element towards achieving the ambitious investment objectives set for the renewal, extension,
operation and maintenance of the country’s water and wastewater sector assets in order to comply with the
targets for water and wastewater set for 2015 and 2018. It initiates the development of an institutional and
legal framework at regional level, suitable to replace the existing smaller operators and autonomous regias
with a stronger and larger new single regional operator intended to be more effective in operating the
services and in this way to acquire sufficient managerial and financial credibility to apply for and obtain EU
Cohesion Fund financing.

Under the provisions in force of Law 31/1990 regarding the commercial companies and Law 215/2001 of
the local public administration, such a common regional operator is set up as a commercial company
having as shareholders administrative-territorial units that are simultaneously also IDA members.
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The template of the Incorporation Act was designed in order to correlate the provision of the constitutive
documents and prerogatives of the IDA with provisions of the delegation contract and with the aspects
negotiate with European Union regarding the institutional set up for SOP Environment.

The template constitutive act for the ROC is presented in Appendix A2.
3.3.3 Model contract for delegation of services

The Delegation Contract for the water and wastewater service’s management is a contract agreed between
ROC on the one hand (as operator), and IDA in the name and on behalf of its member municipalities (these
municipalities are, collectively, the granting authority). It is a unique contract for the entire area of the
Project, corresponding to the territorial competency area of all the administrative-territorial units that
delegate the management of the water and wastewater services to the ROC.

According to the new Law no 241/2006 on water supply and wastewater services, in case of delegated
management for the service’s functioning, the local public administration authorities transfer to the regional
operator the tasks and the responsibilities regarding the public utilities services’ supply, as well as the
management and the operation of the related water supply and wastewater systems, on the grounds of a
management delegation contract, approved by decision of the granting authority.

Delegation Contract

The Delegation Contract for the water and wastewater service’s management is a contract agreed between
ROC on the one hand (as operator), and IDA in the name and on behalf of its member municipalities.

According to the strategy approved by SOP Environment, the Delegation Contract is granted directly to the
Regional Operator, by the application of the exception to the tendering rule, in compliance with Law
241/2006. The direct granting of the delegation contract is achieved in compliance with the EU “in-house”
rules as an exception to the tendering procedures. The recent amendments to Laws 51 and 241 also
include the provisions regarding the “in-house” rules in those laws (i.e. the new art. 311 of Law 51/2006
and art. 211 of Law 241/2006).

In the following paragraphs are presented the provision regarding the “in-house” considered in the design
of the institutional framework.

According to the European Court of Justice (ECJ — Teckal and Coname case laws), European tendering
regulations do not apply when the following conditions are simultaneously observed:

a. the administrative-territorial units exercise, via IDA, a direct common control over the ROC, similar to
the control exercised over an own department, with a dominant influence on all the strategic and/or
significant decisions of the ROC (the “similar control” criterion);

b. ROC carries out, exclusively, activities in order to provide water and wastewater services for those
administrative-territorial units that delegated the management of such service to the ROC (the
“exclusive activity" criterion);

c. the registered capital of the ROC is entirely owned by administrative-territorial units that are
members of IDA, the participation of private capital being excluded.

3.3.3.1 The similar control criterion

The key lines of the direct management according to the requests of the similar control criterion are:
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it is carried on the grounds of terms of reference and services’ regulation

the appointment and repeal of the management of the operator

the approval of the Internal Organization and Functioning Regulations (ROF) of the operator
the approval of the annual budget of the operator.

The control over ROC is exercised jointly by several municipalities, via IDA, on the grounds of an
institutional frame set by the ROC Incorporation Act (regarding the institutional control over ROC) and the
Delegation Contract having as appendices the terms of reference and the service’s regulations (regarding
the control over the performance of the contractual obligations related to the water and wastewater service
management).

The control over the ROC is exercised jointly by the participating municipalities, through the IDA.

In respect of such control, IDA:

= Receives by its Statute, a power of attorney from its member municipalities to exercise in their name
and on their behalf, their competencies related to the water and wastewater service, provided in Laws
51/2006 and 241/2006. Such power of attorney shall be formalized especially in the signing of the
Delegation Contract and the monitoring of its performance.

IDA’s power of attorney, for exercising in the name and on behalf of its members, their prerogatives
regarding the water and wastewater service, is detailed in the Statute of the Association.
= Receives through the ROC Incorporation Act certain specific rights, in order to allow IDA to control the

ROC. Such specific rights are:

— The members of the Board of the ROC shall be appointed by the shareholders assembly among the
persons proposed by the IDA, and shall be revoked only upon proposal of the IDA;

— |IDA agrees upon the Internal Organization and Functioning Regulations (that includes the
organizational chart) of the ROC before its approval/ modification by the Board of the ROC.

— The annual budget of the ROC shall be established in accordance with the Business Plan agreed by
IDA

— The ROC has to inform IDA regarding its activity so that IDA can perform its control attributes

3.3.3.2 The “exclusive activity” criterion

This condition is included in the Incorporation Act of the ROC regarding the scope of activity of the
company, on one hand, and in the Delegation Contract regarding the delegated services that constitute the
exclusive activity of the Operator, on the other hand.

The Delegation Contract also stipulates the possibility for the ROC to sub-delegate a part of the
management of the delegated services, if needed for economical efficiency reasons, to a third party, but
solely by a tendering procedure.

3.3.3.3 The public capital of the ROC

The Incorporation Act of the ROC stipulates the obligation undertaken by the shareholder municipalities
that the registered capital of ROC is entirely public capital and shall remain entirely public for all the
duration of the Delegation Contract.

The template of the Delegation Contract is presented in Appendix AS.
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3.4 Steps and activities to establish the regional institutional
framework

3.4.1 Preparation phase, opportunity study

The creation, organization, functioning and management of water supply and wastewater services are
based on specialized (opportunity) studies that will analyze the following elements:

a. The needs of local communities;

b. The socio-economic characteristics, level and pattern of development of agglomerations;

¢. The status of existing water supply and wastewater networks;

d. Local possibilities to finance the operation and functioning of the service, namely of creating or

developing the associated public infrastructure;
e. The optimal cost/quality ratio for the service(s) supplied to consumers.

The optimal solution will be adopted after public debate of the study and consultation of end users. This
opportunity study will be also the basis for the creation of ROC.

In the consideration of these aspects, the following preliminary actions need to be undertaken for the
delegation of service management to the ROC:

Preliminary actions

1. The preparation by local authorities of an opportunity study on the set-up, organization, functioning and
management of water supply and wastewater services , jointly via IDA; we also recommend (the legal
frame has no provisions in this respect) that the performance indicators (levels of service) to be drafted
at the same time;

2. Organization of a public debate on the set-up, organization, functioning and management of water
supply and wastewater services, as well as on the proposed levels of service;

3. Adoption of local and county council decisions on the approval of
a. the opportunity study related to the set-up, organization, functioning and management of water

supply and wastewater services, jointly via IDA

b. the performance indicators (levels of service)

4. Adoption of local and county council decisions on the selection of the approach to water supply and
wastewater service management (based on the aforementioned study);

5. Public information in relation to decisions taken by local public administrative authorities.

3.4.2 Creation of the Intercommunity Development Association (IDA)

According to art.10 par.(3) of Law 51/2006 as amended by OUG 13/2008, “the intercommunity
development associations having for scope of activity local public services are set up, function and are
incorporated as legal entities according to Government’s Ordinance no. 26/2000 regarding the associations
and foundations, approved with amendments by Law no. 246/2005.”

IDA is authorized to exercise specific powers, rights and obligations in the name and on the account of
member administrative-territorial units to the sole purpose of water supply and wastewater services.

Therefore, considering the relevant provisions of OG 26/2000, of Law no. 51/2006 and the practice, the
following steps must be performed to create an IDA:
1. The definition of administrative-territorial units that participate to the creation of IDA and of ROC

respectively
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2. The negotiation of final forms of the IDA’s Constitutive Act and Statute;

In this respect, the futures associates need to decide upon the following significant issues:
How an associate can acquire or lose membership

Rights and obligations of associates

Contribution to patrimony of each associate

Structure of the management bodies

Nominal composition of management bodies

The decision-making process within the association.

w

The proof of IDA’s name availability issued by the Ministry of Justice.

4. The approval of the association, and the final form of IDA’s Constitutive Act and Statute by decisions of
deliberative bodies of the member administrative-territorial units.

5. The signing of the IDA’s Constitutive Act and Statute by the presidents of county councils and/or mayors
of the associated administrative-territorial units before a public notary or attorney-at-law.

6. The payment of each LA’s contribution to the patrimony of the association and the availability of IDA’s
headquarters.

7. The incorporation of the Association through registration in the Register of Associations and

Foundations in the possession of the Record Office of the Court of territorial jurisdiction.

Any of the associate members may file based on a proxy a written application to register the association in
the Register of Associations and Foundations held by the Record Office of the Court of jurisdiction.

The registration application will be accompanied by the following:
a. The Constitutive Act, certified by a notary public or an attorney-at-law;
b. The Statute, certified by a notary public or an attorney-at-law;
¢. Supporting documents attesting the registered office and initial patrimony;
d. The proof of name availability issued by the Ministry of justice or the motivated grounds of the refusal
to issue such a proof, as the case may stand.

Within 3 days from the submission of the registration application and of documents mentioned above, the
judge designated by the president of the court will check the legal value of documents and will order by a
written settlement the registration of IDA in the Register of Associations and Foundations.

IDA becomes a legal person from the moment it is registered in the Register of Associations and
Foundations.

IDA must be also registered to the relevant tax authority for fiscal reasons.
3.4.3 Creation of regional operating company (ROC)

The starting point in creating the ROC is the decisions adopted by local and county councils on the
approval of the opportunity study regarding the set-up, organization, operation and management of water
supply and wastewater services.

The ROC may be created from existing operators in each region in one of the following ways:
= Through administrative reorganization of former autonomous regia (in practice the main existing regia in
the county) of local or regional interest into a commercial company, followed by a capital increase

through the contribution of all or a part of IDA’s members;
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= Through increase of an existing commercial company’s capital (already held by one administrative-
territorial unit - in practice the main existing company in the county) through the contribution of all or a
part of IDA’s members that become shareholders of ROC;

= Through the creation of a new company, with entirely public equity, having as shareholders solely local
public authorities within the region of intended service supply, which are also IDA’s members.

The following actions will be considered for the creation of the ROC:

1. The creation of a negotiation committee to establish the contribution of each LA to the capital of the
ROC materialized in a negotiation report. This activity is optional, yet creates the conditions of a detailed
analysis before the creation of ROC.

2. The joint decision on the form of the Deed of Incorporation of the newly-created/reorganized company.

The following main issues will be considered when getting the ROC’s Deed of Incorporation in its final form:
a. The ROC’s object of business, with the indication of the field and main activity;

b. Clauses on the management, administration, functioning and control over the ROC’s property by
statutory bodies, its control by shareholders, via IDA, as well as documents to which shareholders
should have access to be informed and exercise control;

c. The distribution of benefits and loss, in compliance with the provisions of MRD Norm and Delegation
Contract ;

d. The dissolution and liquidation of the company.

3. Adoption of decisions by the deliberative bodies of IDA’s member administrative-territorial units that are
future ROC’s shareholders on the participation to the capital of the ROC, on the approval of the ROC’s
Deed of Incorporation, on the designation of a representative to sign this Deed as well as on the
designation of a person to represent the LA’s interests in the ROC’s general assembly;

4. The signing of the ROC’s Deed of Incorporation;

The registration of the ROC as per the law.

6. ROC creation follow-up actions.

o

After the ROC is created, the following should be considered:

a. To ensure the transfer / employment of personnel in the newly created company;

b. Procurement of authorizations / permits / licences for functioning (also by transfer form former
operators if possible);

c. Definition of the organizational chart of the new ROC, with the mandatory endorsement of IDA, for
compliance with the “in-house” similar control criterion;

d. Completion and approval of the Internal Organization and functioning Regulation of the ROC, with
the mandatory endorsement of IDA, for compliance with the “in-house” similar control criterion;

e. Elaboration of an action plan to strengthen the newly-created operator.

3.4.4 Delegation of water supply and wastewater service management

The following activities should be considered when delegating service management to ROC:

1. Conduct by local public authorities, or water and wastewater IDAs if such study was not made together
with the opportunity study, of a specialized study to establish the performance indicators of the service
supplied / rendered to end users;

2. Organization of a public debate to establish the performance indicators for delegated services if such
study was not made together with the opportunity study;

3. Elaboration by IDA of the Regulation and Terms of reference for water and wastewater services;
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4. Adoption of decisions by local public authorities on the approval of Regulation and Terms of reference
for water and wastewater services, including the performance indicators of the service supplied /
rendered to end users;

5. Adoption of decisions by local public authorities on the approval of the management delegation contract,

as well as on the direct granting of the management delegation contract to the ROC;

Public information on the decisions adopted by LAs;

7. The signing of the delegation contract by the president of IDA in the name and on behalf of member
administrative-territorial units, based on the power of attorney they had granted.

o

It is recommended in the process that negotiation be uniform and a single management delegation contract
be signed by IDA authorized to this extent by involved administrative-territorial units’ authorities, which
contract will include special clauses and/or appendices for each administrative and territorial unit
separately.

3.5 Performance indicators (Levels of Service)

According to art.8 of the Law no 241/2006 on the water and wastewater service “the service that is
provided by the water and wastewater infrastructure must accomplish, at the users’ levels, the performance
indicators (levels of service) provided by the water and wastewater service’s regulations”.

The proposals for the performance indicators of the water and wastewater service that is supplied to the
users, as they result from the speciality study drawn up on this purpose, shall be submitted to public debate
prior to their approval by the authorities of the local public administration.

Art.16 of the same Law provides also that ANRSC drafts and approves, by order of its president, the
methodology and the frame-procedure for setting, monitoring, measuring, comparing and analysing the
performance indicators of the service.

However; we mention that no such frame-documents have been issued until present. ANRSC monitors the
evolution of the service’s performance indicators, in the purpose of dissemination to local authorities and
operators of the best practices in this field. ANRSC shall develop an informational system allowing the
creation of a database and the permanent comparison of each performance indicator with the level reached
by the most efficient operator in the field. For implementing the monitoring and database activities the
operators are obliged to supply ANRSC with all the requested information related to the service’s
performance indicators.

The management Delegation Contract must include the penalties to be inflicted to the operators in case of
non observance by them of the service’s performance indicators (art. 32 of Law no 241/2006).

In the application of this Law no 241/2006 were issued the Frame-Regulations for the water and

wastewater service, which comprise specific provisions regarding the service’s performance indicators. In

this respect the Frame-Regulations define:

= the “general performance indicators”, as parameters of the supply service for which there are set
minimal levels of quality, monitored at the level of the operators;

= the “guaranteed performance indicators”, as parameters of the supply service for which minimal levels
of quality are set and for which penalties are stipulated in the service supply contracts, in case of non
achievement of them.
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Art.231 of the Frame-Regulations stipulates that the performance indicators set the conditions that must be
observed by the operators in the supply of the water and wastewater service, and they ensure the
conditions that must be accomplished by the water and wastewater services, considering:

= the continuity in terms of quantity and quality;

= the permanent adjustment to the users’ requirements;

= the exclusion of any discrimination regarding the access to the water and wastewater service;

= the observance of the specific regulations in the field of water management and environment protection.

According to article 232, the water and wastewater service’s performance indicators are specific for the
following activities:

= connection of the users to the water and wastewater networks;

contracting of the water and wastewater services;

measuring, invoicing and collecting the counter value of the supplied services;

the observance of the contractual provisions regarding the quality of the supplied services;
maintenance of equitable relationship between the supplier and the user by the operational and
objective solution of the problems, observing the rights and obligations of each party;

settlement of the users’ claims regarding the water and wastewater services;

provision of other services related to the supply service (information, consulting etc.)

The Delegation Contracts to be signed between IDA and ROC will have, as separate annexes, the
service’s performance indicators for each administrative-territorial unit that delegates the management of
its service to ROC.

In this respect, each deliberative authority shall approve the performance indicators to be observed within
its territorial area, after coordination within IDA.

The target in the future is that IDA approves a consolidated set of performance indicators of the service,
applicable for the entire delegation area.
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4. Benchmarking and key performance
indicators

4.1 Introduction

Benchmarking, using performance indicators, is a powerful and extremely useful technique that a company
can use to help improve performance and maintain a competitive advantage. It is a performance
comparison tool that can be used to encourage good practice throughout an organization in a measurable
way. Use of benchmarking is potentially very important in Romania today as the Country, as part of the
European Union, has a need to demonstrate improving performance, particularly in the water and
wastewater sector.

This Chapter of the Manual, therefore, summarises the main "benchmarking" issues for the following two

purposes:

= {0 provide the water and wastewater companies with an effective tool to monitor and improve their own
performance;

= to provide the Ministry of Environment and Forests as the managing authority for implementing the SOP
Environment, with an easy to apply instrument for collecting data from the sector operators in order to
obtain a complete picture of the water and wastewater sector.

The role of benchmarking to increase a company’s competitiveness is extensive. It not only helps
companies assess their performance using their existing internal measures, but also can be used to
compare a company’s performance externally with other similar organisations. In the municipal service
sector this comparison can be expanded to cover other national, or even international, service providers.
Consequently, benchmarking can provide a particularly useful vehicle for developing databases for
International Financing Institutions (IFI's).

Benchmarking principally is a process for identifying and learning good practices in other organisations. It
was launched by XEROX in the 1980's and has been widely used since. Notably, the public water sector in
the Netherlands uses this instrument to monitor individual company performance vis-a-vis others in the
water sector and to improve in areas where others perform better. It is one of the most efficient tools
available today to improve the performance of an organization. Benchmarking is closely linked to Total
Quality Management (TQM).

Benchmarking and its associated performance measures can take several forms; firstly by focusing on

either “internal” or “external” factors it can be used in two ways, namely:

= to monitor the company's performance through time; and

= to compare the company's performance with others in the industry, made possible by monitoring and
publication of benchmarking results.

Secondly there are a number of approaches that can be adopted such as metric and process
benchmarking; these can be undertaken either by a group of companies willing to share business
information or independently by one company. Finally benchmarking can be used to determine strategic
areas of opportunity and improvement since the information benchmarking provides, helps management to
define more exact targets for its policies.

A prime requirement for benchmarking is the use of reliable data, if this is not achieved it will be a case of
‘rubbish in — rubbish out’. Failure to use reliable data will inevitably lead to wastage of resources and be
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particularly demotivating to those involved in the process of improvement and will also misdirect investment
programmes.

In using the results of benchmarking one should be aware that differences do not necessarily mean “better”
or “worse” management practices. Different externalities as to starting position and the social, economical
and geographical environment may lead to differences in benchmark figures that no management can
avoid. Nevertheless, inter-company comparisons provide extremely useful overall management
information.

The various forms that benchmarking takes, including definitions of metric and process benchmarking, are
outlined in Section 4.3 and are based on the assumption that in the early stages of introducing
benchmarking to Romanian water companies, metric benchmarking will be adopted. This approach is
being taken since it is felt that a better understanding will be achieved if the approach that has already
been used is adopted in the first instance. Benchmarking can be seen as an evolving process and
therefore it can be expanded on once more experience in its use is gained.

Benchmarking is a continuous cyclical process of utility performance improvement — it is not a single event.
In time, benchmarking can become part of the routine utility management functions.

These Benchmarking Guidelines have been developed for the ROCs and were implemented through a
web-based system that was setup under the FOPIP | project and that is now managed by ARA. It was
recommended that ARA should also have an audit role in terms of periodic data validation. In addition to
participating ROCs and ARA, it was also recommended that Ministries and ANRSC should have access to
benchmarking data but it was not intended that other reporting requirements would be replaced as a
consequence of its implementation.

It is intended that the performance indicators selected in this document will be included for levels of Service
(LOS) and Standards of Service (SOS) and could be stipulated in the Delegation Contracts between IDAs
and ROCs.

To link into best practise for benchmarking reference should be made to the following ISO standards for
management and assessment of drinking water and wastewater services:

= |SO 9000 series;

ISO 14000 series;

ISO 18000 series

ISO 17000 series

ISO 24510, 24511, 24512.

4.2 The use of benchmarking in Romania

In the Romanian water utility sector currently there is only limited experience in the use of benchmarking.
During the past 10 years there have been two important projects, at a national level, were data has been
gathered by the process of metric benchmarking. The first was developed during the MUDP Il project and it
covered 10 water utilities. The second was developed by the Romanian Water Association, ARA, and it
covered 25 water utilities from the major Romanian cities. In addition a national system of benchmarking,
for all utilities, was proposed as part of the Improvement of Management of Municipal Services project.
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4.2.1 Experiences in MUDP 11

During the MUDP 1&Il project the first analysis necessary for starting a benchmarking process was made. A
limited number of indicators were chosen to reflect:
= Population coverage

Water production and consumption
Unaccounted for water

Meter coverage

Pipe network performance

Cost and staffing

Service quality

Billing and collection

Financial performance

Capital investment

A metric benchmarking exercise for the fifth year of the project was completed for the ten utilities involved
in the MUDP Il programme. At the end of the Project (year 2000), the results of this exercise were
introduced to all of the key stakeholders.

As a follow up to this process a decision was made by the national authorities to introduce and prepare
performance indicators for the water sector in compliance with the relevant service regulations. However,
the lack of experience of the utilities to record and report performance indicators, the large number of
utilities (more than 250) and indicators (about 100) combined with the fact that there were no appropriate
instruments for filling in and processing the information made the process impracticable.

4.2.2 Experience of the Romanian Water Association in benchmarking

In this context, ARA implemented a metric benchmarking survey in 2005, through the Romanian Water
Training Centre. The methodology used was based on the International Water Association framework.
During the process of data collection, the following steps were performed:

Identification of water utilities to be included in the benchmarking process

Preparation of an information tool and guideline

Training of the future partners

Preparing for and undertaking benchmarking visits

Completion of the Excel forms

Data validation.

The results of this metric benchmarking were introduced at the IWA CEO Forum that took place in Brasov,
Romania in 2005. Unfortunately only a few of the utilities currently involved in FOPIP were part of the
survey.

4.2.3 Improvement of management of municipal services project

As part of the PHARE project entitled “Support for the Development of Improved Management of Municipal
Services”, RO.01.05.01.01 in 2004 a computerised benchmarking system was developed and implemented
within the ANRSC. The system is designed as a very capable SQL database structure and it processes
and stores a lot of information relating to the whole utility sector. Note that it covers the whole sector not
just water. Figure 4-1 outlines the concept on which this system is based.
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Figure 4.1:  Concept of ANRSC benchmarking system
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It has to be said that although the system is operational it is not yet functioning as was originally intended

since;

= The set of performance measures to be collected and monitored is too comprehensive requiring a huge
amount of data to be gathered from each utility operator on a monthly basis.

= The of data being requested places a strain on the resources of the individual operators and as a
consequence a large number them do not comply with requirement to submit data on a monthly basis.

Currently the data loaded consists mainly of static long term data, e.g. utility names and addresses; as a
consequence there is little or no “operational” data available to report on.

4.3 Benchmarking methodology
4.3.1 Methods of benchmarking

Benchmarking methodology needs to be viewed from a number of perspectives to provide maximum
benefit; these are:
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Traditional planning perspective
Core skills perspective

Customer perspective

Business objectives perspective
Business improvement perspective.

Planners, of whatever discipline, are resident in most organizations and will have the authority necessary to
initiate introduction of benchmarking principles to the organisation. As such, planners have an important
contribution to make in aligning benchmarking to the strategic issues.

Core skills are the abilities an organization has developed through its people, experience, available
technology and culture in which it operates. It has been said many times that an organization is only as
good as the people it employs. This is particular true when benchmarking is applied as the use of cross-
functional working in problem solving and developing good practice will produce substantial benefits.

Delivering customer satisfaction has become increasingly important in recent years. It is now necessary in
planning the development of a company (e.g. ROC) to take into account what standard of service
customers expect, not only what the operator thinks is adequate or what the customer ought to have.
These do not always align with other perspectives but are equally important to consider. The use of regular
surveys of the opinions of customers on the level of services provided by ROCs is a useful way of
understanding what customers consider to be the most important functions and localities / districts for
improvement.

Long term benefit is derived from using benchmarking activities that relate to corporate or strategic
objectives. In doing so it needs to identify the prime goals of the organization, what is required to achieve
this in terms of process evaluation and resourcing, together with assessment of priorities in the short,
medium and long term.

The business improvement perspective is purely an internal application of self improvement in areas of
identified weakness. The identified areas of weakness become subjects for continuous improvement and
benchmarking projects. Commitment to self- assessment and improvement can significantly improve
profitability.

Benchmarking can take two basic forms:
1. Metric benchmarking

Metric benchmarking is a quantitative comparative assessment that enables water utilities to track their
internal performance over time and to compare their operation against their past performance levels or that
of other similar utilities, using Key Performance Indicators.

The ratios thus produced can be very reliable indicators of performance over time within the given utility
when they are well defined, applied consistently and set in the proper context. Arising from this exercise
the process can be extended to make comparisons with the same processes and practices of different
organizations.

2. Process benchmarking

Process benchmarking requires the identification of specific work procedures in need of improvement. This
is done by using a “process mapping” technique; such a technique involves a step by step analysis of the
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identified process and then identifying external examples of excellence in the process. This allows for
standards to be set and steps taken to try and improve a company’s performance.

Process benchmarking: the management analysis of a utility's own business processes and comparison
with those of utilities with exemplary performance in those processes.

Process benchmarking is usually performed at a higher level than metric benchmarking and is less
numbers intensive.

4.3.2 Process

One of the reasons why benchmarking has become so readily adopted in market economies is that the
basic concepts and principles are easy to understand. However, it is important to follow a well proven
format and develop a common benchmarking language and framework to suit the individual organization.
This will ensure communication is understood, without unnecessary jargon and assist in the transfer of
learning process.

One of the perceived problems with benchmarking is accessibility to partners with relevant experience.
Within the water and wastewater sector in Romania this should not be a problem.

As benchmarking has developed into a recognised technique, a common methodology has evolved. This is
based on the order in which things need to be done to achieve results. The Benchmarking process
comprises a humber of stepped stages that are subject to review and recycling as is best demonstrated in
the model shown as Figure 4-2.

Figure 4.2: Benchmarking process model

The Planning Stage
1 Select the subject area
2 Define the process
3 Identify potential partners
4 ldentify data sources and select appropriate
collection method
The Analysis Stage —
5 Analyse data and select partners
6 Determine the gap compared to the
benchmark
7 Establish process differences
8 Target future performance
The Action Stage e
9 Communicate to management and others D
10 Adjust targets and develop improvement plan
11 Implement
12 Review progress and calibrate
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4.3.3 Planning stage
Step 1: Select the subject area

One of the most important considerations in benchmarking is to decide what area to focus on; an
organization should not aim to benchmark everything in sight. It is likely that the Vision Statement of an
organization will provide direction as will answers to the following questions:

= What are the main activities of our business?

Which aspect of our business do we have to improve to gain market place advantage?

What would make the most significant improvement to customer relations?

Which single area of activity, if improved, would contribute most to the ‘bottom line’?

How will improvement in this area impact on other parts of the business?

It is likely that the areas selected are those that have the most significant impact on increasing income,
optimising costs, optimising cash flow and improving customer service.

Step 2: Define the process

Having identified the area to benchmark the next step involves identifying and defining the process. A team
will need to be assembled and to deliver maximum benefit it is recommended that its membership is cross-
functional under an executive champion to ensure strategic direction is achieved. Then proceed through
the four stages of process definition which are:

1. Define the boundaries

2. Agree what is happening between the first and last steps in the process

3. Agree a common working definition for the process

4. Map the process

Define the boundaries

The positional setting of boundaries is not important, what is important is that each team member
understands and agrees to work within limits. Boundaries need to be reasonably set and not too ambitious
in the first instance. They should enable the project to be completed in a reasonable period of time and
deliver interim results to encourage the team. A number of fundamental questions need to be asked when
defining boundaries which are:

What is the output of the process?

Who is the customer?

What does the customer require?

Is this what the process delivers?

Where does the process start?

Where does the process end?

Who owns the process?

Agree what is happening between the first and last steps in the process

Involve people who are involved in all steps in the process as now defined. Establish exactly what
happens, when and why. Only by doing this will the actual situation be established as quite often the reality
of the situation is quite different from that laid out in training manuals or standing procedures.
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Having identified each element of the process it is necessary to sort them into a sequence of events and
produce an affinity diagram which can then be developed into a flow chart. The flow chart will identify
decisions, delays, repetitions, critical paths and so on. The team then needs to agree the most important
steps and assign measures for cost, quantity and time. Flow charting rapidly identifies where inefficiencies
exist or activities are being carried out at an inappropriate point.

This is a good point to provide initial feedback on progress; because waste, errors and duplication should
have been identified and can be removed from the process, so demonstrating efficiency improvements.

Agree a common working definition for the process

A clear description of the process objective needs to be defined, e.g. repair a burst water main within 24
hours. The description needs to be specific to avoid misunderstanding by third parties. If, on checking, the
description is not fully understood it needs to be redefined.

Map the process

Flow charts are the working tools for describing processes and are of particular benefit to benchmarking.
The same is true for process maps but with the added dimension of linking together benchmarked
processes that show interrelationships and distances between what happens and where, in an
organization. Process mapping readily lends itself to computer application.

Step 3: Identify potential partners

Process definition will highlight a number of areas where there are opportunities for improvement. In some
cases solutions may be readily available within the existing organization, but to improve, it is sometimes
necessary and often desirable to look for improvement outside. If it is necessary to go outside, a useful
vehicle for identifying potential partners is to conduct a brainstorming exercise with the purpose to identify
‘better performing’ organizations. There is a need to make sure there is a mix of local and non-local
organizations, other water and general utility providers as well as private sector companies whose service
performance can be compared.

Organizations often consider themselves to be ‘unique’ in terms of their sphere of activity with the inherent
limitation this imposes in generating new ideas. It is important to include creative and sometimes lateral
thinking in the process of improvement; otherwise the full potential for improvement will be compromised.

Step 4: Data sources and collection
The objective of this step is to identify and plan where to find data on potential partners.

Within the water sector this can easily be realised through experience and knowledge gained during the

MUDP and the networking available through ARA. However, in the broader sense there may be other

criteria that need to be considered such as:

= | ocation — there may be a need to restrict comparative activity to a localised geographical area to
reduce travel time and costs.

= Size — there may be benefit in selecting organizations of a comparable size to that of your own.
Perceived organizational structure — if a radical change is sort, organizations with a culture similar to
your own will need to be considered.

= Ease of access — approachability and responsiveness is a major consideration in selecting a partner.
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Information on potential partners is available from a wide variety of sources, available both internally and
externally. Typical data sources are given below:

Typical sources of data:

Internal library National libraries
Corporate publications Internet
Internal databases External databases
Customer surveys National surveys and statistics
Market research Trade shows, journals
Personal networks Suppliers, customers
Employees knowledge Financial institutions

Trade associations

NGO’s

Media

Universities and business schools

Professional Institutions

Seminars and conferences

Utility associations
ARA Web-based benchmarking

4.3.4 Analysis stage

Step 5: Analyse data and select partners

It is now necessary to analyse the collected data with the intention of drawing up a short list of potential

partners. Having done this the team need to develop a short questionnaire to be used as a conversational

aid with the potential partners. A number of points need to keep in mind:

1. The questionnaire needs to be concise and focused to inform and guide future discussion.

2. It needs to determine whether the target will be a suitable and responsive partner.

3. On questions about which you are able to reciprocate on should be asked.

4. Provide sufficient information to enable the target organization to assess if they are in a position to
assist.

5. If the initial questionnaire confirms the suitability for proceeding further it may be necessary to follow up
with a site visit for which a more detailed questionnaire will be required.

Step 6: Determine the size of the gap

In order to determine the nature and size of the gap it is necessary to compare measurements on the area
being considered for improvement, between your own and that of the selected partner.

For example, it could be that in your organization the average length of customer debt is 90 days, whereas
in the partnering organization it is only 45 days. Through discussion and comparison it will become
apparent that although the partnering organization performs better in the overall process, there may well be

component parts in which you perform better. This is important for two reasons: (i) it encourages the
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partners to participate through enabling them to improve their performance still further and (ii) to achieve
the benchmark standard. It is necessary to compare the respective process maps to do this and reach the
optimum performance.

The use of histograms, cause and effect analysis and Pareto analysis are particularly useful techniques
that can be applied at this step (see Section 4.4).

Step 7: Establish process differences

Having confirmed the validity and magnitude of the gap it is now necessary to establish the reasons and
practices behind this. Again, comparison and dialogue on the respective process maps will highlight where
positive improvements can be achieved to deliver cost reductions, reduced timescales and improved
customer service.

Culture and tradition in organizations have a significant influence on why people perform better and
therefore questions will need to be directed to these areas on occasions, rather than the process itself. If
cultural change is required hard facts will have to be faced as quite often there is insufficient commitment in
an organization to effect the degree of change required to introduce or support the best practice.

Time and cost can also impact on the need for change, particularly when they are greater than planned or
budgeted. Such factors should prompt a review of the situation with a possible redrawing of the project
objectives and/or timetable.

Step 8: Target future performance

By now you will have a detailed understanding of the size and nature of the gap and what needs to be
implemented to achieve effective and efficient process improvement. This needs to take into account
resource, cultural and time considerations to enable realistic targets to be set for the organization. In
considering time requirements it is prudent to make an allowance of up to 50% to cater for interruptions or
disruptions to schedules.

Good project planning and management are essential at this point. Schedules need to clearly define
targets and milestones to ease the process of communication. The project action plan should include full
resource details such as who is to do what, when, how much it will cost and how long it will take. Without
this level of detail and accountability, many benchmarking projects will fail.

4.3.5 Action stage
Step 9: Communication

Clear and convincing communication is essential for benchmarking projects. The objective being for
recommendations to be understood by everyone and acceptance gained from those involved or affected by
any changes.

A debriefing session should be held at the end of the second stage that will identify who will be involved in
ensuring implementation is carried forward.

A team leader or improvement manager will be required to oversee and monitor activities. This does not

have to be the most obvious person, particularly when benchmarking is new to an organization. What is
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important is that the team leader can gain organizational acceptance to new techniques over the longer
term and produce initial success for benchmarking projects. Hence, it may be wise to identify a team leader
for implementing who is different from the person who led the planning and analysis stages.

The composition of the team will also alter to reflect the change in emphasis. Planners and information
specialists will tend to be replaced by people working daily in the process.

Communication needs to have a two way flow between the team and the organization. This will afford
opportunities for comments and contributions from the broad spectrum and assist in acceptability in
concept changes with those not directly involved with the project but affected by its consequences.

Step 10: Adjust targets and develop the improvement implementation plan

As feedback is received as a result of communication it will be necessary to review original targets for their
suitability and accuracy. Adjustments to these should be made and incorporated in the final improvement
project implementation plan. This should show the desired process state related to time together with the
essential steps for achievement.

Milestones and objectives need to be stated in the plan that then needs to be rolled out to the organization.
To maximise the benefit of improvement, the team leader will need to link personal objectives of team
members to those of the process being improved. In turn the personal and process objectives need to be
linked to those of the organization and to achieve this, the senior managers must be in tune with and
supportive of the concepts.

Step 11: Implementation

As the name implies, implementation is the delivery of the improvement process and the step when the
benefits are realised. Implementation may not always be easy as there is generally a human resistance to
change and this needs to be managed carefully, but with authority. There are no magic secrets to
successful implementation but attention to detail and follow through of actions in a timely way, are prime
requirements. The team leader is responsible for monitoring progress against milestones and deliverables
through regular review sessions with the implementation team. Regular communication of progress and
success in achieving targets will ensure interest and commitment from the rest of the organization.

The team leader plays a vital role at this stage in liaising between project champion (the employee who is
assigned responsibility to work with the benchmarking team and promote the benchmarking activities
across departments) and process owner (head of department in which an activity is being benchmarked). It
is the team leader’s role to keep the company management team informed of success and savings
achieved through benchmarking to ensure commitment and support is maintained. With this achieved
further improvement projects can be generated and funded.

Step 12: Review and recycle

Once the implementation plan has been followed through the entire team, including the project champion,
should review progress against objectives. By this stage the process should have reached the level of
performance that was targeted. The questions that should be addressed are:

= |s the process now the best it can be?

= |f so, what actions are needed to maintain the situation?

= Who is responsible for these actions?
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It the process is not the best it can be, what are the contributing factors?
Will this require a benchmarking team to evaluate?

What has been learnt from the project?

How should this be communicated to others, both internally and externally?
With hindsight, where could change bring further improvement?

It is not unusual for organizations, once they have gained experience in implementing benchmarking, to
develop their own methodology to suit their own requirements and culture. However, the overall philosophy
and principles will remain the same, the objective being for benchmarking to lead to an overall
improvement in the organizations performance and competitiveness.

4.3.6 Benefits
Benefits resulting from benchmarking not only impact on the performance of an organization but also on its

customers’ perception as well as its perspective in the market place. Table 4-1 summarises the benefits
that can be realised through benchmarking and indicates how and when the benefits are delivered.

Table 4.1:  Benefits to an organization realized through benchmarking

Benefit How When
Improved performance Improving efficiency and effectiveness of Initially when processes are
and profitability processes, reduced costs associated with analysed; then continuously
waste and duplication errors through the benchmarking life
Clarity of leadership Discussion on what improvement would bring On starting the project
largest benefit
Clarity of management and Focus on key processes directs management In first three months
enhanced communication to where it is needed
Saving or better utilisation of Analysing processes and finding out exactly In first three months
resources what is going on
Increased efficiency of operations Remove error, waste and duplication in In first three months
processes
Greater value creation or Questioning which activities in the process add In first three months
reduction of non-value adding value and eliminating those that do not
activities
Challenge current thinking Learning from others mistakes saves time and When networks are accessed or
speeds up the learning process. Gaining potential partners contacted —
appreciation of new aspects in the organization ongoing
External focus and tapping into Through data search and collection/networking Starts within first three months,
other sectors for information becoming evident within 12
Reduces need for fire-fighting and  Processes become more efficient and effective Gradually from month 1 onwards
improves quality of working life
Beneficial impact on customers By taking their perspective and views into Gradually from the first month
and suppliers account as processes are improved onwards
Opens doors to other The technique provides a purpose and As external benchmarking
organizations common language progresses

4.4 Tools, techniques and procedures

There are a number of tools and techniques that are used in ‘Total Quality Management’ that are
particularly applicable for use in benchmarking.
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A number of these and their application and worked examples are included in Appendix B1 to this
document. These are:

Brainstorming

Affinity diagrams

Histogram

Cause and effect analysis

Flowcharting

Pareto analysis

Use of these tools and techniques will provide an analytical and structured approach to problem
identification and solution and ensure that priorities are tackled in a correct, rather than subjective, way.

In addition to the procedures described above relating to each stage of benchmarking, it is also important
for ROCs to consider and adopt procedures when working with another ROC or with a group of ROCs (or
other types of organisation). Procedures should be agreed between the participants, adopted and adhered
to throughout a benchmarking exercise. In Appendix B2, a copy of a European Benchmarking Code of
Conduct on such procedures is provided.

4.5 Benchmarking strategy developed under FOPIP | Technical
Assistance

Use of performance indicators

It is important for Romanian water industry executives to demonstrate the operational service and efficiency
improvements of their individual companies. The most appropriate method of demonstrating such
improvements is the use of “Performance Indicators”.

Performance Indicators are used to provide senior executives with an overview of the overall performance
and development of the utility, essential performance related data and information being made available
that focuses primarily upon:

= the prime business activities of the utility;

= the use of essential resources;

= the achievement of defined performance targets and improvement objectives

Water utilities efficiency, improvement and development is usually driven, at least initially, by the
identification of solutions to specific operational problems which arise from the direct demands for services
by customers and from actual failures and inadequacies of the operational infrastructure designed to
provide those services. The design and usage of the performance measures necessary and employed in
benchmarking provide the means by which a utility can examine and recognise potential areas of concern
in a proactive manner when managing their operations.

The use of Performance Indicators is now an established part of the normal business activities of all

modern water utilities, since they:

= provide essential information on key business parameters, e.g. cash flow and service development
parameters

1234///19/A 01 iulie 2010
\\10.243.148.99\fopip 2\Outgoing Reports, Papers & Docs\19 National W&WW Utility ManuahWUM final
ENG\WUM_English_FINAL.doc

40



National Water and Wastewater Utility Manual
Mott MacDonald

In association with MVV &
CIMP

= form an essential part of the corporate management, control and monitoring activities of any water
utility, providing essential performance data and information for use by all Executives and Senior
Managers

= provide a simple but effective method of monitoring the overall performance of key departments and
work sectors within an organization.

= can be used to demonstrate the continued improvements that have been achieved in developing the
overall effectiveness of the Water Utility.

= form an integral part of the external reporting systems that are required to keep all stakeholders aware
of the progress that is being made by the utility in achieving defined development objectives, financial
and operational efficiency targets and agreed performance improvements

= provide the information that is to be used for evaluating the benefits achieved as a result of externally
provided funds (e.g. Cohesion Funds, funds from EBRD and other IFIs).

An objective under the FOPIP | project was to introduce a complete benchmarking system for use within
the FOPIP beneficiary companies. A simple Web-based benchmarking system has been developed that is
designed to:

Provide a range of measures suitable for both external and internal usage.

Initially the number of measures will be limited.

Initially the usage will be restricted to metric benchmarking.

Be achievable and practical to measure

Simple in both understanding and implementation.

Contribute in a meaningful way to the overall performance development process of the utility concerned,
rather than simply developing and using an unrepresentative set of measures.

Develop the performance data collection and dissemination procedures.

Develop the mechanisms to collect the required data, etc.

= Develop and agree timetables relating to data input and output reporting.

4.6 Proposed benchmarks

FOPIP | proposed operational, managerial, financial and "continuity" or "asset management" benchmarks.
From a management perspective theses should not be considered in isolation as these benchmarks reflect
important areas of water and wastewater services for improvement. These benchmarking guidelines have
been prepared with simplicity in mind to enable the ROCs to gain confidence in the benchmarking process.
More benchmarks can be added in time when more reliable data is available, particularly in the area of
customer service.

Operational benchmarks

The operational benchmarks are meant to provide information on production and efficiency in both material
and financial terms.

Difference between the water supplied to the distribution network less the quantity of water sold divided by
the quantity of water supplied to the distribution system, expressed as a percentage. By using the
parameter ‘water supplied into the distribution network’ it will enable like for like comparisons to be made
for benchmarking purposes. Process water used for water production will vary depending on the treatment
process and therefore will distort values if included in the NRW calculation.

Managerial benchmarks
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The managerial benchmarks give an indication of scale of activity, effectiveness and efficiency of the
organization.

Financial benchmarks

The financial benchmarks are based on diagnostic indicators derived from financial statements and
represent the most basic indicators of financial health. They are based on standard ratio analysis of the
financial statements obtained at each company. They demonstrate three categories of financial conditions,
namely, profitability, liquidity and solvency. These indicators are separate from any financial indicators that
might be used in project analyses, investment decisions, or operating cost analyses. The benchmarks have
been chosen since they give a general idea of the company's financial health and indicate its ability to
undertake and finance a project. Also, if the benchmarks are presented over several years, trends become
apparent (for example, the days of receivables may have increased, indicating a worsening ability for the
company to collect revenues and generate cash).

It should be noted that the selected benchmarks are appropriate for the current conditions faced by the
companies in Romania. Few of the municipal companies, for example, currently have long term debt. This
is due to both historical reasons (they previously were part of the local government and operated as budget
organizations) and financial reasons (local private banks are reluctant to lend to the municipal sector).
Therefore, some typical solvency indicators, while important, are currently not pertinent. Likewise,
indicators such as the returns on equity are interesting only in the economic sense, since the shareholders
of the companies are mainly public bodies and the shares are not listed on a public exchange.

Continuity and Asset Management Benchmarks

The continuity or asset management benchmarks were developed as an indication about the physical
improvement or decline of the company's assets.

It is important that priority is allocated to asset management to ensure that investment is best directed and
benchmarking can be used for this purpose. This can be done through reporting on the level of networks
replacement and monitoring the level of maintenance activity, particularly with regard to water and waste
water networks. To facilitate this is it is usual to establish discrete demand areas of between 3000 and
5000 connections, known as District Meter Areas (DMA’s) and record data such as flows, pressures and
levels of maintenance activity within the areas. Condition assessment and customer contact information
can also be built up that can drive investment in an objective, rather than subjective manner.

Under the FOPIP Il project, the proposed benchmarks were reviewed and discussed with the Ministry of
Environment and ARA. The benchmarks that were approved as a result of this process are shown in the
following table.
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Table 4.2:  FOPIP Il Proposed Indicators and Definitions for Benchmarking

Ref. Indicator Units of Definition Formula

# measurement

1 Coverage ratio - water Y% Population residing within the service areas that receives piped water supply services =P1/P2x100

(excludes population supplied via public taps) (P1) expressed as a proportion of the total
population residing within ROC agglomeration (P2).
2 Coverage ratio - %  Proportion of population residing within the service areas that receives piped wastewater =P3/P2x100
wastewater collection services (P3) expressed as a proportion of the total population residing within
ROC agglomeration (P2).

3 Water production per capita l/cap/day Volume of water delivered into the distribution network in a year (Qty), less volume of = (Qty — Qexp) / P1/365
served exported water (Qexp) / population with piped water supply services and divided by 365.
Note: includes volume of purchased treated water, if any, but excludes technical water1

4 Specific energy use kWh/m3 Total electrical energy consumption per year (kWh) (2E) divided by volume of water = XE p/ Qby
billed per year (Qby). Note: special account needs to be taken if technical water is
supplied.

5 NRW2 %  (Water delivered into network per year (Qpy) + Water imported per year (Qimpy) — Water = (Qpy + Qimpy — Qexpy — Qby)
exported per year (Qexpy) - water sold per year (Qby)) divided by (Water delivered into / (Qpy + Qimpy — Qexpy) x 100
network per year (Qpy) + Water imported per year (Qimpy) — Water exported per year).

Note: excludes water used during water production processes.
6 NRW/km/of water m3/km/day  (Water delivered into network per year (Qpy) + Water imported per year (Qimpy) — Water = (Qpy + Qimpy — Qexpy — Qby)
distribution pipelines per exported per year (Qexpy) — water sold per year (Qby)) divided by length of the water /Lw /365

day distribution network ((Lw3) at the start of the year) and divided by 365.

7 Water network pipe breaks #/km/year Total number of water distribution pipe breaks per year (#B) divided by the length of the =#B/Lw

frequency water network ((Lw) at the start of the year)

8 Sewer and drain blockages #/km/year Total number of sewerage and drainage pipe blockages per year (#sB) divided by the =#sB/Ls

frequency length of the sewer and drainage networks ((Ls4) at the start of the year)

9 Proportion of water network Y%lyear Length of new replacement and rehabilitated water pipelines per year (Lwr) divided by = Lwr/ Lw x 100

pipes replaced annually total network length ((Lw) at the start of the year)

10 Proportion of sewers and %lyear Length of new replacement and rehabilitated sewers and drains per year (Lsr) divided by = Lsr/ Ls x 100

drains replaced annually

total sewer and drain length (at the start of the year)

' Technical water = non potable water supplied by operator to industry, agriculture, etc.
2 NRW = Non-revenue water
% Length of water distribution network (Lw) is defined as: sum of the lengths of transmission mains, distribution mains, service pipelines and connections up to property boundary of customers.

* Length of sewer and drainage network (Ls) is defined as: sum of the lengths of sewerage and surface drainage pipelines operated by the ROC and connections up to property boundary of customers.
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Ref. Indicator Units of Definition Formula
# measurement
11 Proportion of population %  Population residing within the service areas connected to WWTP with screening, primary =P4/P2x 100
connected to WWTP settlement and removal and safe disposal of sludge (P4) expressed as a proportion of
providing at least primary the total population residing within ROC agglomeration (P2)
treatment
12 Proportion of population % Population residing within the service areas sewer connected to WWTP with screening, =P5/P2x100
connected to WWTP primary settlement, biological treatment and removal and safe disposal of sludge (P5)
providing at least expressed as a proportion of the total population residing within ROC agglomeration (P2)
secondary treatment
13 Proportion of population Y% Population residing within the service areas sewer connected to WWTP with screening, =P6/P2x100
connected to WWTP primary settlement, biological treatment, tertiary treatment and removal and safe
providing tertiary treatment disposal of sludge (P6) expressed as a proportion of the total population residing within
ROC agglomeration (P2)
14 Proportion of customers Y% Number of customer contracts billed based on metered volume (Cm) divided by total =Cm/Ccx 100
billed based on water meter number of customer contracts (Cc). Note: number of billed customers includes all
readings categories of customers (apart from those, if any, supplied with technical water)
15 Volume of water billed Y% Volume of water billed that is billed based on metered volume per year (Qbmy) divided = Qbmy / Qby x 100
based on water meter by total volume of water billed per year ((Qby) billed volumes include all categories of
readings as proportion of customers — apart from those, if any, supplied with technical water)
total volume of water billed
16 Population served per utility ~ #population/#staff Population connected to the water supply network divided by the number of employees = #population / #staff
staff (all personnel on utility payroll)
17 Water and wastewater staff Y% Annual total payroll cost (Cs) divided by total annual water and wastewater operating = Cs / Cop x100
costs as proportion of cost (Cop)
operating costs
18 Energy cost as proportion %  Annual total electricity cost (Ce) divided by total annual water and wastewater operating =Ce/Cop x 100
of total operating cost cost (Cop)
19 Specific water and RON/m?3 billed Total annual water and wastewater operating cost divided by total annual volume of
wastewater operating cost water sold
20 Drinking water quality % Number of samples of water from the distribution network analysed per year in =#Sc /#Stx 100
compliance conformity with standards for all parameters tested (#Sc) divided by the total number of
such samples tested (#St)
21 Wastewater quality Y% Number of samples of wastewater discharged to recipient water bodies analysed per = #Scw / #Stw x 100
compliance year in conformity with standards for all parameters tested (#Scw) divided by the total
number of such samples tested (#Stw)
22 Complaints about water ~ # complaints/year Number of complaints received per year (Com) divided by (number of customer = Com / (Cc/1000)
supply and wastewater /'000 customer contracts (Cc) / 1000)
services contracts
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Ref. Indicator Units of Definition Formula
# measurement
23 Collection rate %  Amount of revenue collected per month ((Rc) RON) divided by amount billed ((Rb) RON) =Rc/Rbx 100
24 Working ratio % Total annual operating cost ((Cop) RON) divided by total annual billings ((B) RON) = Cop /B x100
25 Current ratio Y% Value of current assets ((Ca) RON) divided by value of current liabilities ((Cl) RON) =Ca/Clx100
26 Profit margin % Annual operating profit (before depreciation and concession fee) ((Op) RON) divided by =0Op/V x100
annual revenue ((V) RON)
27 Average period to recover Revenue days Value of receivables ((R) RON) divided by value of annual revenue ((V) RON) / 365 =R/V/365
debts

28 Average period to pay Operating cost Value of payables ((P) RON) divided by total annual operating cost ((Cop) RON) / 365 =P/ Cop /365

suppliers days
29 Debt ratio Total liabilities / Total liabilities ((TI) RON) divided by total assets ((Ta) RON) =Tl/Ta

total assets
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4.6.1 The proposed web-based benchmarking system

The benchmarking system is proposed to be a web-based information system. By such a system,
participating water companies can submit their data to the ‘central database’, retrieve and review their
performance indicators on-line. Also, this central database will enable analyses at a national level.

A web-based benchmarking system enables operators, sector agencies and
beneficiaries to monitor and compare performance.

System functionality
The diagram below demonstrates the overall functionality of the proposed web-based system.

Figure 4.3:  Benchmarking system functional scheme

Benchmarking System Functional Scheme
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The proposed system will require the participating water utilities to submit in an agreed format and
frequency (Quarterly?) prearranged financial and operational data. Whilst the actual form that the data will
take is still the subject of discussion but initial thoughts visualize something in the following form:

The diagram below demonstrates the overall architecture of the proposed web-based system

The proposed architecture makes use of a single SQL Data Store that, via a web interface, provides
detailed, summarised and graphical reporting of the agreed benchmarks.
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Figure 4.4: Performance Indicators displaying scheme
Performance Indicator Displaying Scheme
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The overall system
The overall structure together with its availability to users is represented in Figure 4.5.

Figure 4.5: Web based benchmarking system software architecture
Web based benchmarking system software architecture and
organizational structure

EOPIP project office — Bucharest, Romania

Notice: as Web based benchmarking
criteria will be adjusted and/or
changed based upon results from
pilot stage, this system will need to
Supp&:;;:g:e:f the | be operated by the so-called support

¢ team form FOPIP project to be in
bHChmarklng KRS | WEB SERVER | charge of some minor changes in
; functionality and formulas’
adjustments!

SQL Data Server A
Benchmarking indicators business logic
APPLICATION SERVER

Corporate LAN

Real time agekss via Web

ernet /Web

First category of users - 1_2 water comp_anies_ Second category of users all ]
(FOPIP), with appropriate rights to submit their counterparts /PCU, project partners, all Third group of users - all

financial and operational data on quarterly FOPIP, preFOPIP water companies etc./ | citizens of Romania. READ

ONLY Access rights via public |

basis. Real time access via public Internet/Web READ ONLY Access rights via public J ;
Internet/Web in real time.

account login and password Internet/Web in real time.

4.6.2 Conclusions

The benchmarking process has been designed to operate as a management tool for the ROCs, and to
facilitate performance comparison for the ROCs, ARA, ANRSC and the ME. Data requested from the
companies is intended to help establish the values of baseline indicators from the different companies to
build a true and convincing picture of the sector's technical, operational and economic state of affairs and
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the degree to which it can serve the population. Thus it can be used to help drive and direct Government
policies.

The Web-based benchmarking database was designed to evolve over time. The first set of operational
benchmarks was intended to establish a baseline of current practices at the different companies. Later,
other financial and technical benchmarks can be added.

It has to be recognized that the proposed “Performance Indicators” should be considered to be part of the

normal business operations of the water companies and be used to:

= Measure performance improvements

= Assess and define future performance improvement targets.

= Measure the achievement of any deliverables that are to be included and defined in any Water Service
Agreements or Concession Contracts.

= Facilitate the development of asset management planning which will play an important role in the future
development of water utilities within Romania. This will involve the design and implementation of
systems and practices intended to address shortcomings, inefficiencies, waste and unavoidable failures
in managing the utilities assets and resources.

= Aid progress towards corporate and service objectives and performance targets. This process will draw
on core data relating to the defined indicators these will have to be developed as local performance
indicators for local corporate benefit.

= Define and determine the need for all corporate development objectives that are necessary to achieve
the Company Vision, including the implementation of a full range of managerial, operational, financial,
technical and customer related policies and practices;

At the time of writing this part of the Manual, the selection of performance indicators for benchmarking was
under further review by ARA and the Web-based benchmarking system was under further development. In
future it is anticipated that the FOPIP Il ROCs could be permitted to participate in the national Web-based
benchmarking system.

The National Benchmarking system for the regional water and wastewater companies should be evaluated
periodically.
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5. Guidelines for project preparation
(EU/IFI/GOR)

5.1 Guidelines for project preparation (EU/IFI/GOR)
5.1.1 General

In order to assure an efficient project preparation and implementation process, the experience accumulated
into the sector needs to be disseminated and a set of best practices needs to be prepared. In this respect,
the Ministry of Environment and Sustainable Development (MESD) prepared 3 guidelines:

= Guidance on preparation of master plans;

= Guidance for feasibility studies;

= Guidance for cost-benefit analysis.

These three guidance documents are very important in providing the local stakeholders with lessons
learned from the first wave of investment projects prepared for the Cohesion Funds.

In preparation documentation for investment projects, the requirements of Governmental Decision 28/2008
have to be considered. This document sets the standards for elaboration and approval of technical and
economic documentation for investment projects.

In the following chapters, the content of the three guidelines is presented. The entire content of the
documents is presented in Appendix B.

5.1.2 Guidance on preparation of Master Plans

A document was prepared by the Ministry of Environment and Sustainable Development under the
Technical Assistance for Strengthening the Programming Capacity of the Ministry of Environment and
Sustainable Development (EuropeAid/119086/D/SV/RO).

A Master Plan (MP) for water and wastewater projects is a strategic long-
term planning tool to help meet future demand (usually 20 or more years)
for water and wastewater.

A Master Plan typically includes:

A general description of the county/region subject to the Mater Plan;

Current institutional set-up;

The land use and projected land use for the planning period;

Existing environmental conditions;

The planning design criteria;

Description and inventory of existing water and wastewater systems;

Population projections, service area projections, present and planned land use, water demand

projections, and future water quality demand;

Water supply quantity and quality projections and new source identification;

9. Improvements needed to meet future water demand; hydraulic modeling approaches to estimate long-
term needs with documentation of each option;

10.Justification of selection of particular system improvement (based on needs, cost effectiveness,
constructability, reliability, operation, maintenance, etc);

11.Recommended system improvements;

NooakrwD =

®
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12.Projects prioritization according to agreed criteria;
13.Implementation schedule for the necessary projects;

14.Maps showing improvement components and service areas;
15.Documentation and description of costs of system improvements.

The MP should be re-evaluated and updated periodically (at least every five years) to keep up with e.g.
changing system needs (population, socio-economics), external requirements and technologies.

This guide for preparing MP for water and wastewater project proposals that are candidates for
financing/co-financing from the EU Cohesion Fund includes two sections:

= A comprehensive Index (Table of Contents) of the MP, and

= Scope and information to be included in each chapter of the MP.

The detailed guide on master plan preparation is presented in Appendix B3.
5.1.3 Guidance for Feasibility Study

A document was prepared by the Ministry of Environment and Sustainable Development under the
Technical Assistance for Strengthening the Programming Capacity of the Ministry of Environment and
Sustainable Development (EuropeAid/119086/D/SV/RO).

The document present a detailed table of contents for the technical feasibility study mentioning also the
main areas that have to be covered in each chapter.

The document also presents the main volumes that need to be prepared as part of the documentation for
the Cohesion Funds Application process. These volumes are:

Volume I: Feasibility Study Report;

Volume II: Annexes Feasibility Study;

Volume Ill: Drawings;

Volume IV: Financial and Economic Assessment — Cost Benefit Analysis (CBA);

Volume V: Institutional Analysis;

Volume VI: Environmental Impact Assessment (EIA);

The detailed guidance for feasibility study preparation is presented in Appendix B4.
5.1.4 Guidance for Cost Benefit Analysis

The document refers to Sectoral Guidelines for Water and Wastewater projects, and has been prepared in
the general context of the water management projects included in the Action Plans between JASPERS and
the beneficiary Member States. The intention was to close the gaps between the existing guidance and the
specifics of the projects in the sector, with focus on the information and outputs required in the major
project applications.

To that extent, while consistent with the general Cost Benefit Analyses (CBA) framework mentioned above,
the document is based on the experience of project appraisal for the first round of water/wastewater
projects applications assessed during 2007, and the early part of 2008. It reflects the intense discussion
with MESD and its consultants on the practical details of CBA analysis, as well as the detailed guidance
and clarifications received from DG Regio’s geographical desk and evaluation unit.
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CBA is an analytical tool which is used to estimate the socio-economic
impact (in term of benefits and costs) related to the implementation of
certain policy actions and/or projects. The impact must be assessed against
predetermined objectives and the analysis is usually made from the point of
view of the society as whole, intended as the sum of all individuals
concerned. Typically, CBA analysis works with national boundaries so that
the word “‘society” usually refers to the sum of the individuals in a nation
State.

The objective of CBA is to identify and monetise (i.e. attach a monetary value to) all possible impacts of the
action or project under scrutiny, in order to determine the related costs and benefits. In principle, all impacts
should be assessed: financial, economic, social, environmental, etc. Traditionally, costs and benefits are
evaluated by considering the difference between a scenario with the project and an alternative scenario
without the project (the so called “incremental approach”).

Then the results are aggregated to identify net benefits and to draw conclusions on whether the project is
desirable and worth implementing. To that extent, the CBA could be used as a decision-making tool for
assessing investment to be financed by public resources.

When submitting an application for funding under the CF and ERDF funds, information on the results of
CBA is required only for Major Projects, which are defined as operations accomplishing a precise and
indivisible task whose total costs is in excess of:

= EUR 25 million for environmental projects

= EUR 50 million for all other fields.

To that extent a full CBA (comprising both a Financial and an Economic Analysis along with a risk
assessment) is compulsory only for Major Projects.

However, for smaller projects which are not subject to a preventive appraisal and approval by the European
Commission, the relevant Managing Authority could decide to include a requirement for results of CBA to
be assessed as part of the selection criteria. In those cases, the methodology described by these
Guidelines, or a simplified version of it, will apply.

Details of the methodology to be followed for smaller projects will be discussed with each Management
Authority and will be reflected in relevant calls for proposal and applicant’s guides.

The proposed sequence for the CBA in the framework of project preparation, which is consistent with the
recommendations of the European Commission, is the following®:
= Strategic approach and definition of objectives
= |dentification and selection of the most suitable alternative (deriving from the master plan and the
feasibility study)
Financial Analysis
Economic Analysis

® The concept of CBA here has been expanded from the traditional economic analysis to the wider concept used in the relevant EU
regulations and related guidance documents.
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= Risk and Sensitivity analysis
= Reporting conclusions

Most, if not all of the inputs for the definition of project objectives, the identification of alternatives and even
the selection of the most suitable alternative will come from other parts of the project feasibility studies, and
more specifically from the analysis of the project’s technical, environmental and institutional feasibility. For
these sections, what is expected in the CBA is a summary and a presentation of those findings in a rational
and consistent way.

The detailed guidance for cost-benefit analysis is presented in Appendix B5.
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6. Strategic development

6.1 Strategic planning

Strategic planning in general is defined as follows:

= 3 continuous and systematic process, where people make decisions, about intended future outcomes,
how outcomes are to be accomplished, and how result is measured and evaluated.

In Figure 6-1 the typical approach to strategic planning is represented: a long term strategic planning

activity which is updated every year, combined with an annual business planning cycle resulting in a

business plan with functional actions and resource planning. The annual cycle is also often called the
Planning & Control cycle.

Figure 6.1:  Typical approach to strategic planning

LT Long term (3-5 years)
Strategic Mission & Vision
Strategic Goals
Annually updated
/ \ Annual Business
Planning Cycle
)

Annual plan
Targets for each sector/dept
Business Functional action plan

Resources: budget & staff

Through the strategic planning process the water utility can:

= Work together to create a common vision and mission for the utility;

= Develop goals and objectives to achieve this vision

= |dentify strategies to close the gap between the goals and current performance in key areas of
improvement;

= Develop action plans for translating strategies into concrete steps for improving operations.

The elements of a strategic plan are listed in the table below.
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Table 6.1:  Elements of a strategic plan
Elements Description
Vision Statement of what the organization wants to be
Mission The organizations purpose for existing
Values The principles that motivate the organization and the way it operates
Goals Long range desired status of performance areas
Strategic plan A road map for accomplishing the vision
Strategic objectives End states (results) that must be reached to accomplish each goal
Action Plans Concrete steps (actions, often projects) to realize desired results
Monitoring and evaluation Monitoring the performance through agreed criteria and measurement methods

The main steps in a strategic planning process are shown in Figure 6-2.

Figure 6.2:  Steps in strategic planning
\

| External & Internal > Strategic planning process
i Analysis at Corporate level (long term focus)

‘ )
Main issues &
Strategic directions J

]

Actions

]

- Evaluation of
results J

v

> Business planning process
at Department level (annual focus)

\ 4

Too often, the resources allocation for a strategy process is not appropriate. So much effort goes into
information analysis (external/internal analysis) that strategy development and implementation receive less
overall effort. This inevitably results in less effective strategies and incomplete implementation.

Increasing the level of effort devoted to strategy development and implementation, and merging the phases
by emphasizing improvements that can be implemented without waiting for the completion of the entire
process, offers a better chance of successful implementation. In Figure 6-3 this approach is represented.

Figure 6.3: : Recommended approach to strategic planning
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Not this way.....
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- analysis development implementation
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.. but this is the recommended approach

+ Strategy

implementation

Effort

Strategy
development

Information
analysis

v

Time

6.2 Strategic planning elements

Strategic planning focuses on the long term and includes:

= Setting objectives, or defining what “success” should mean to the organization;

= [nformation analysis or reviewing the characteristics of the organization and the environment to link
internal strengths and weaknesses to external opportunities and threats;

= Strategic choice or taking decisions on the direction of company and formulating strategic goals.

The strategic chances normally occur because:
1. The aspirations and requirements of the owners and/or managers have changed (or the individuals
themselves have changed).
2. The environment has changed:
a. Market opportunity has increased/decreased.
b. Technology offers increased opportunities/threats.
c. Economy has improved/declined or led to a modified distribution of wealth.
d. The policy and/or legislative background has altered.
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The present plan is failing to meet its perceived objectives because of competitive activity or poor
performance.

Strategic analysis means measuring the organization’s strengths and weaknesses and opportunities and
threats presented by the environment. This can be done through a so called SWOT analysis.

SWOT
SWOT is an acronym for Strengths, Weaknesses, Opportunities and Threats.

The analysis is best carried out by the organization’s own management in conjunction with external
consultants. Management must be involved if it is to believe the output of the analysis and provide detailed
knowledge of the organization.

Consultants provide the specialist analytical skills and an independent view to ensure management does
not believe its own propaganda.

Strengths and weaknesses are internal characteristics of all organizations. The most common technique for
identifying them is brainstorming by groups of 10 to 12 senior managers. Once the key factors have been
subjectively identified, detailed objective analysis is required.

External circumstance is regarded as an opportunity or threat depending on the organization’s ability to
exploit it. A progressive company welcomes technological change; a conservative company, however, feels
at risk from it.

The SWOT analysis must therefore be vigorously tested. Base potential analysis looks in detail at the

internal parts of analysis using five main headings:

= Existing resource: what financial facilities are available; how adequate are the physical assets and
labor force as a base for the future? How strong are existing products?

= Experience: how experienced is the organization at managing change; product development; operating
in the markets?

= Control: how good are the information systems; does the organization adequately plan/budget; who
makes the decisions?

= Leadership: how involved are the owners; what are their personal ambitions/objectives; what is the
organization’s preferred management style?

= |deas: how active is the organization in research and development; how good are ideas
encouraged/developed/promoted?

A different approach to carry out an internal analysis is that based on the five resources of an organization.

These are:

= Marketing resources: what products and services does the organization provide? What are the tariffs
and prices of these? What are the characteristics of the products/ services? What trend the sales have?
How the customer relations are managed?

= Operational resources: how adequate are the physical assets and what is their current state? How the
assets are operated and maintained? How physical processes are controlled and monitored?

= Human resources: Are the existing labor forces adequate as a base for the future? What the human
resources efficiency is? Are the employees motivated and adequately rewarded? What relation exists
between the staff and the senior management?
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= Informational resources: how good the information systems are? Are data for decision-making reliable
and timely available? Are the ERP, MIS and DSS adequately implemented? What hardware and
software tools are available?

= Financial resources: are the necessary financial resources available for both operational and capital
expenditures? What is the level of bad debts? Has the company a healthy cash flow? Is the business
profitable and self-sustainable?

Figure 6.4: Model of SWOT analysis

Environmental analysis Organisational analysis
Opportunities
Strengths
High demand for improved . .
Services Loyalty of personnel
European investments Strong regional exposure
LUl Weaknesses
Increasing energy costs —

« Lack of qualified staff

Political interference « High percentage of NRW

From the SWOT analysis the following strategic directions can be derived:

= S-O strategy: Use the strengths to take advantage of the opportunities (Attack strategies)

=  S-T strategy: Use strengths to avoid threats (Counter attack strategies)

= W-O strategies: take advantage of opportunities by overcoming weaknesses (Build capacity
strategies)

= W-T strategies: minimize weaknesses and avoid threats.(Defend strategies)

More details about the SWOT methodology can be found in Appendix C1.

Preparation of a strategic plan alone will not make things happen. Chances of success are enhanced if:

= Management is committed to implementing the plan and their actions match their words.

= An appropriate organizational structure is established.

= The plan is communicated to all staff. Everybody doesn’t need all details, but everyone needs to know
the essence so that they can play their parts in its implementation.
Management information reflects what is trying to be achieved.
Progress is reviewed regularly.

6.3 Strategic planning in FOPIP water utilities

The water companies have four main business sectors:
= QOperational and Technical Management

= Customer Relations

= Financial Management
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= QOrganization and Human Resources.
These four sectors are integrated in overall management.
The four business sectors and a number of important aspects are depictured in Figure 6-5.

Figure 6.5: Business sectors and aspects

Planul de Personal | Monitorizarea calitatii apei

Fise de post Managementul Activelor

Structura organizationala Operare & Mentenanta

Organizational . S
Evaluarea performantei Operational | Tratare;diStributie
& al Resurselor Tehnic Pompare,
Planul de training Umane :
Sistemuil dd Management Managementul energetic

QOutsourcing tiei
Implementarea Proiectelor Reducerea pierderilor

Sistemul contabil Zona serviciilor

Planul Financiar Baza de date a clientilor
Planuf de Afaceri
Planul de Investiti - Financiar . Rezolvarea plangerilor
Relatiile cu
Controlul Costului clientii Facturare
Structura tarifului Colectarea veniturilor
Numerar Informarea clientilor

Each sector has internal issues, inter-sector issues (within the ROC) and issues with the external
environment.

The internal, inter-sector and external issues were analyzed with the help of a general format. This format
aims at defining the strategic actions.

Table 6.2:  Format for strategic actions

Internal (within certain Inter-sector (ROC) External
sector) (external parties,
environment)
Objectives
Issues
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Internal (within certain Inter-sector (ROC) External
sector)

(external parties,
environment)

Actions

Means/resources

Below the strategic statements from some FOPIP companies are summarized.

Apavil S.A. Ramnicu Valcea

Regarding the organizational and human resources management the company identified as an internal
objective defining the human resources strategy. The operator stated as a problem the lack of qualified
personnel which could be solved by recruiting the necessary qualified staff and providing training programs
to the employees through the means of an additional allocation of financial resources and a proper
endowment.

In the technical/operational field, the objective is to make some investments for improving the quality,
rehabilitation or replacements of the old systems for water supply and sewerage. This measure requires
accessing external financing and a proper endowment.

Regarding the financial management the main objective is implementing an integrated accounting system
which will allow complete access to the information for all the interested people.

In the customer relations field the company is interested in setting up a customer relations desk and
improving the debt recovery system. Additionally, a properly working integrated customer database is
required.

Apa Canal 2000 S.A. Pitesti

The operator in Pitesti is extending his area of operation at present but it cannot become a regional
operator because the Intercommunity Development Association is not yet functional. The company has
stated as objectives extending the operation area at regional level, continuing the investment program by
accessing Cohesion Funds, complying with the European Framework Directives regarding the quality of
water and wastewater. The solution proposed by the operator is ensuring compliances with the necessary
conditions for accessing the Cohesion Fund.

The company is fully aware about the importance of the actions it has to adopt: finishing the Cohesion
Fund application before 31.12.2008, transforming the company into a regional operator, signing the
Delegation Contract for the water and wastewater services with IDA, developing the implementation
capacity for international financing projects. Apa Canal 2000 Pitesti plans on setting up a specialized
department for conceiving the application, a unit for contracting and monitoring the contract
implementation, identifying and obtaining the necessary funds, cash flow forecasts and monitoring for the
implementation period.
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Apa Canal S.A. Galati

The main objectives of Apa Canal SA Galati are the implementation of an integrated informational system,
improving the cash flow, asset management plan, setting up profit centres, implementation of a
performance assessment system, customer relations improvement. The solutions identified by the
company outline the projection, financing, acquisition and implementation of the information system,
cashing the historical debts, setting up a specialized unit for realizing, monitoring and operating the asset
management plan, more efficient production activities, conceiving a performance appraisal system, mass
information means.

The following actions are considered necessary to be performed by the company: projecting by specialized
personnel, acquisition of necessary equipment, system implementation and preparation, recruiting the
necessary personnel, hiring debt collection companies, qualified personnel, improved solutions for the
activities, developing informational campaigns and providing feed-back, transparency in the recruitment
process. In order to take these actions the company needs financial, human, non-financial resources and
technical equipment.

Apa Prod S.A. Deva

The company has set its objectives for the 4 types of management (human resources, financial,
technical/operational, customer relations) as follows: creating a flexible organization structure, reducing
losses from 59% to 45%, covering operational costs and establishing performance indicators for a most
favorable functioning of the operator, increasing debt recovery percentage to 95%. The solutions for the
first objective are: providing training for the employees, new methods for evaluation of personnel and
providing training programs.

Regarding the technical management the company’s solutions are realizing a Maintenance Plan and a
network monitoring Plan by the technical team, as well as improving the work procedures. The actions to
be taken are making up a fixed assets data base and a Maintenance Plan. For the financial management
the solution is cost control; for the customer relations management awareness campaigns, one-stop shop
and a call centre are determined as strategic actions.

Apa Canal Sibiu

The company Apa Canal Sibiu identified for the next years, objectives like: training HR specialists, finalizing
the SAP implementation at financial — accounting department, increase the efficiency in customer relations,
finalizing the assets management module, making the personnel loyal, covering the costs and obtaining a
minimum 25% profit, water loss reduction, identifying potential sources of personnel, establishing an unique
tariff, ensure the quality and safety of the water sources. The company plans to achieve these objectives
by: trainings, improving the salary system, recruitment of qualified personnel, transformation of the dispatch
into a call centre, increase the tariff, identify the losses, integrations of the new comers in the informatics
system. The most important resources are financial and human resources.

Secom Drobeta Turnu Severin
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The main objectives identified by the company were:

= establishing an efficient human resources management, including introduction of performance appraisal
system and personnel planning;

implementing an integrated information system;

rehabilitation of water and sewerage networks, assets management and water loss reduction;
improving communication between department;

increase the profitability of the operations;

regionalization;

improving customer relations

increase the level of investments.

The actions Secom has chosen in order to achieve these objectives are: acquisition of necessary
endowment, implementing a system for recruitment of personnel, identify the level of training, hiring a
consultant for technical assistance, periodically analyses, transparency of procedures, costs analyses,
accessing EU funds. For all these, the company needs both human and financial resources.

SC Compania de Apa Targoviste Dambovita SA

The ROC indentified the following strategic objectives to implement the company’s Mission::

= Sustainable development and increased flexibility through extending the operating area and diversify
the services portfolio

= Optimizing operational costs in order to assure the high performance and the required level of services

at minimal costs

Prioritize the EU funded investments as to create a reliable water and wastewater infrastructure

Identify an adequate HR strategy

Continuous monitoring and maintenance of the water and wastewater systems

Water supply at EU quality standards

To gain an adequate profit margin to sustain the continuous development of the business, the

reimbursement of the loans and to motivate people.

SC Aquavas SA, Vaslui

The ROC indentified the following strategic objectives

Customer focus

Non-discriminatory access to the water and wastewater services

To assure the continuity of the delivered services

Continuous increase of the quality of services

To increase the professional skills of the employees

Optimizing the institutional structure to increase the efficiency

To hold on the investment process to bring the water systems to an European level
Maintain the systems at a high operational level

Reducing NRW at an economic level

Pollution control and reduction

Implementing an Integrated Management System (quality, environment and OHS)
Implementing an integrated MIS

Extending the coverage rate

Implementing an adequate tariff policy
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= |mplementing a cost reduction and control policy
= |mproving the cash collection rate
= To gain an adequate profit margin to sustain the continuous development of the business

SC Gospodarie Comunala SA, Covasna

The main objectives identified by the company were:

= Maintain a customer needs assessment system and monitoring the level of customer satisfaction

= To assure and to maintain the institutional flexibility and responsiveness

= To pay an increased attention to gain an improved customer trust

= |ncrease the level of incomes through extensive and intensive market development and through an
adequate pricing policy

= |mplementing a cost management system to assure a high level of operating performances at a low
level of resourcing
Implementing a cash management system in order to have a necessary level of liquidity in the business
Continuous improvement of HR by implementing a motivating system based on individual
performances.

S.C. APA SERV Valea Jiului S.A. Petrosani

= Continuous water supply to all clients at national and European quality standards and at affordable
tariffs.

Waste water collection and treatment complying with national and European quality standards.
Extending water and waste water networks in the Valea Jiului to catch new clients.

Gain an optimal range of profit to allow continuous development of the business.

To apply efficient management methods to reduce operating costs.

Customer focus, increased transparency.

Development of HR, training and periodical employees’ performance assessment.

6.4 Business planning

Developing the Business Plan is a complex process assuming to go through some, well identified, planning
steps. These planning stages follow the “red line” conducting from the current position to a future one
desired by the managers/ owners of the business. The process is illustrated by the drawing below, catching
the development of the Plan until obtaining its final results.

1234///19/A 01 iulie 2010
\\10.243.148.99\fopip 2\Outgoing Reports, Papers & Docs\19 National W&WW Utility ManuahWUM final
ENG\WUM_English_FINAL.doc

62



National Water and Wastewater Utility Manual
Mott MacDonald

In association with MVV &
CIMP

Business Plan development process
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The main steps of the process are:

= defining the business; the reason the organization exist for. The Vision and the Mission statement
agreed by the managers of the organization best express this.

= stating the long term targets the business wish to achieve in the future. These are described in the
Strategic Objectives of the company

= analyzing the current state of the business. This include both the internal environment (strengths,
weaknesses) and the external ones (opportunities, threats)

®  making forecasts regarding the future evolution of the main environmental issues. These mainly
describe the evolution of the market and the customers and the foreseeable level of sales.

= evaluating the constraints affecting the limits of possible strategic options. The restraints are due to a
set of external factors such as: legal framework, loan agreements, delegation contract, etc.

= defining the short/ medium term objectives and functional/ operational strategies. This step also

includes evaluating different scenarios and selecting the optimal ones.

developing the short/ medium term plans to achieve the proposed objectives.

evaluating the resources needed and produce the Financial Plan.

identifying the risks jeopardizing the accomplishment of the Plan.

approving the Plan

The flow of activities identified above is synthesized in the next flow-diagram:
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In the annual business planning cycle the long term strategic goals are transformed into concrete targets
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Short/ medium
term objectives

Short/ medium
term operational
plans

|

( . )
Assessing needs for
resources/ — — — -

evaluating costs
. J

X ( )
Risk assessment Monitoring and
control strategies

.

. Y,
and action plans on how to achieve those targets. The preparation of a business plan is not a “one of
event” it is an integral part of the effective management of a utility. It is an important part of the annual
planning cycle. It is complementary to annual budgets and capital investment programming.

Managers are facing two overlapped planning cycles: a short term one including all the steps of the
process and a longer one extended over a number of years. The first cycle includes the stages of
developing the plan, to implement it and to improve it as a result of monitoring. This cycle is presented on
the flow-chart below:

l » Analysis }

[ Improvement ] Mission

o |

t { Implement }

The short term Business Planning Cycle
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The long term planning cycle assures the business plan to be extended in time. It has two practical

approaches:

= sequential planning. In this case a new business plan is worked out in the last year of the existing one
and for a new period of 3 — 5 —10 years. This type of planning, for a three years framework, is shown in

the drawing below:

| 1'st Business Plan

2'nd Business Plan

2|

3 rd Business Plan

Sequential Business Planning Cycle
= continuous planning. In this case the planning cycle is based on annual review of the existing Business
Plan and extending it with a new period of one year. Allowing a better fitting to a changing environment,
this planning approach is more flexible than the sequential one but it requires more planning effort. It is
illustrated in the chart below:

| 1'st Business Plan

v

Review,
adding a
new year

L,

2'nd Business Plan

v

Continuous Business Planning Cycle

Review,
adding a
new year
\—b 3 rd Business Plan
year 1 year 2 year 3 year 4 year 5

v v v
Preparing > Preparing > Preparing
the new K the new | the new
plan plan plan
year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9

Along the time, there were proposed different structures for the business plan in different national
programs: MUDP 2, SAMTID, FOPIP 1, etc. A reviewed, detailed content of the Plan is presented in the
Table 6-1, having the experience and lessons learned from these programs.

The sources of information are considered:

= Master Plan and Investment Plan (prepared for Cohesion Fund Application)

= Qutcomes from a management workshop.
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Table 6.3:  Content of the business plan

Business Plan Content
1

Executive summary

2 Introduction. General overview of the business
Company overview
Water branch in Romania

3 Strategic issues
Vision

Mission statement

Strategic objectives

4 Present situation
Internal environment

Management system

Marketing/ commercial activities
O&M

HR management

IT systems

Financial analysis

External environment

Macro environment, PEST analysis
Micro environment

SWOT analysis

Constraints

5 Short/ medium term directions
Operational/ functional strategies

Short/ medium term objectives

Short term plans

Commercial (sales&marketing) plan

O&M plan

Investment plan

Action plans:

Financial Plan
Risks

Annexes

6.4.1 Executive Summary

Whilst the Executive Summary appears as the first section of the plan it is, in fact, usually prepared last.
The reason for this is that, as the name implies, the executive summary is a resume of the salient features
of the plan. Obviously such a resume can only be completed when the plan itself is complete.

As previously stated the executive summary is a resume. By intent it should not be substantial since it is
designed to draw an individual’s attention to the fundamental features of the plan. A properly constructed
executive summary will enable the reader / user to quickly relate to the plans main objectives and
consequences. Therefore, in compiling the executive summary account needs to be taken of:
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the key objectives

the key dates in achieving those objectives
the financial implications of the plan

how the plan is to be funded.

6.4.2 Strategic issues

This section of the plan identifies the strategic objectives of the utility. It is usual to start by defining the
ROC’s Vision and the Mission statement. These are simple and concise statements designed to convey the
overall direction that the utility wishes to take. They are designed to be easily readable and
understandable by all stakeholders ranging from employees to customers.

Some examples of a Vision applicable to the water utility are as follows:

“Our vision is entirely customer focused: "If customers had a choice, they would choose
Thames Water."

By adopting this vision, we are putting customers at the heart of everything we do. It is a
stretching and ambitious vision but it will keep us focused on delivering for customers 24
hours a day, every day of the year.” (Thames Water, UK)

“We define ourselves as a drinking water and sewerage operator for an extended
operation area and our objective is to achieve operational and financial performances
which should recommend us as a competitive company on the EU water and sewerage
services market.” (Aquaserv SA, RO)

Related to Vision, the Mission is a longer statement. It defines the fundamental purpose of an organization
or an enterprise, basically describing why it exists. The following elements can be included in a mission
statement:

®  Purpose and values of the organization

= (products or services, market) or who are the organization’s primary "clients" (stakeholders)

= What are the responsibilities of the organization towards these "clients"

= What are the main objectives supporting the company in accomplishing its mission

Some examples of a Mission statement applicable to a water utility are as follows:

“Our mission:

= To provide the best in class water and sewerage service, which is profitable and sustainable and acts in
the long-term interests of both our customers and the wider community. We will achieve this by:

= Working closely with our customers and stakeholders to understand better their needs and
expectations.

®  Planning and delivering services that anticipate those needs and expectations at a reasonable cost.
Building credibility and trust with all stakeholders by saying what we will do and doing what we say.
Developing the most capable, dedicated and technically advanced team in the management,
maintenance and operation of a water and sewerage business.
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®»  Embracing innovation and investing in the tools, resources and technology necessary to get the job
done efficiently and safely.
Educating and informing the public about the value of water.
Improving financial performance by maximizing cash collection, a continued drive for operational
efficiencies and completing capital projects on time and within budget.” (Thames Water, UK)

“Mission

m  Qur priority is to meet the clients' demands and the success of our company depends on our services
quality improvement and extension

= We are concerned with ensuring a high degree of professionalism to our employees for whom we are
responsible, without any discrimination

= We aim at excellence and build the future of our company with regard to prosperity, continuity and
development through a competitive management

® By integrating with the external environment, we are responsible for the conservation and protection of
the environment for the benefit of the community” (Aquaserv SA, RO)

In theory the determination of the strategic objectives is done in the manner of a cascade. Starting at the
highest level of the mission statement this is then further analyzed to determine the strategic or corporate
objectives. Again these objectives are high level statements of intent that are then further broken down into
the goals of the organization. Goals are in effect elaborations of the corporate objectives they are designed
to be more specific than the objectives in that they identify potential areas of improvement. Examples of
strategic objectives and goals applicable to water utilities are demonstrated in the table below.

Table 6.4:
Strategic / corporate objectives

Examples of strategic objectives and goals applicable to water utilities

strategic / corporate goals

Provide reliable water supplies in compliance with statutory
standards

24 hour supply to all connected customers and compliance
with WHO standards

Use the Utility’s assets efficiently so that they deliver the
best possible service.

To improve the reliability of water supply services at the
least overall cost.

Provide timely information to the right people and
communicate with customers

To provide an effective and efficient mechanism for dealing
with both internal and external information requirements.

Provide for domestic and industrial demands for service.

To respond to demand so as not to restrict industrial or
domestic development.

Develop long term comprehensive strategies and action
them.

To achieve consistent integrated management of the Utility.

Achieve sustainable financial self sufficiency

To ensure the continuing operation of the Utility to satisfy
the genuine demands of customers for water supply
services.

To meet the criteria necessary to attract potential investors.

Prioritize the Utility’s actions to address areas of greatest
need.

To achieve maximum impact on poor customer service.

Maximize the potential of the people employed by the
Utility.

To increase the overall efficiency of the Utility.

Charge and bill correctly for services received.

Define and develop appropriate tariffs and accurate bills for
all sectors of the community.

To realign the Utility as a customer focused business

Consult customers to determine their needs and views on
the Utility’s plans
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Once strategic objectives and goals are determined the question has to be asked, “how are they to be
achieved?” The answer is that they are translated into strategies; examples of the potential areas requiring
strategy development are detailed in the table below.

It is also at this stage that the objectives and goals are prioritized:

Table 6.5:  Example of objectives and goal

Strategy Purpose
Corporate Development To create a modern, efficient and effective Utility.
Business Information Systems To maximize the use of modern technology in the effective operation and

management of the Utility.

To maximize the use of staff resources in the effective operation and

Human Resource Management management of the Utility.
To ensure that all staff is trained in the job requirements in accordance with
Training best practices.

To create a self sustaining Utility capable of attracting both national and
Financial Improvement international investment.

To provide an acceptable level of service, in accordance with statutory
Operational Improvement standards, at least cost. And to improve efficiency and make the best possible
use of manpower and physical assets.

To increase both customer and employee awareness of the Utility’s aims and
Customer / Employee Relations objectives and thereby build a positive image of the Company.

6.4.3 Internal & external analysis

Before any organization can move forward it first needs to know the point at which it is currently situated.
This can only be done by carrying out a diagnostic analysis of all aspects of the organization; Appendix C
contains details of how a Diagnostic Analysis should be carried out. By completing such an exercise the
utility should be able to identify its strengths and weaknesses and to thereby identify where and what action
is necessary to move forward.

As a synthesis, the diagnostic analysis has to deal with the following main issues:

Internal environment — inside the company. This analysis will detect the strong and weak points of the
ROC’s structures, mechanisms, peoples, assets, processes and financial status. It includes:

the management of the company and its five main resources:

commercial/ marketing

Oo&M

human resources

informational resources and

finance

A detailed list of aspects to be taken into account is shown in the table below:
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Management system

planning/ scheduling

decision systems

formal hierarchy

permanence of the management team

abilities of the managers

organization chart

management systems (ISO9001, 18000, 14000)
management techniques

Commercial/ marketing

mix of marketing
products and services
tariffs

PR

sales

historical trends
metering

billing

collecting cash
customer relations

Oo&M

Water/ wastewater infrastructure
O&M activities

process monitoring

Level of service (LOS)

Non Revenue Water (NRW)
Energy management

Asset management

Operational KPI's

Human resource management

Present status of the HRM
performance management
efficiency of HR

employer/ employees relations

T Hardware
Software

MIS, DSS

SCADA, GIS, network modeling

Finance Historical incomes

Historical costs

Cash management
Debts

Balance sheet

Profit and loss account
Financial KPI's

External environment — outside the company. In this case, the analysis will focus on the environment the
company is working in and will emphasis the impact of the environment on the business the company is

running. The main issues included in this analysis are:

= macro environment: political, economical, social and technical aspects (STEP) and
= micro environment including the analysis of the market, the clients and the suppliers of the ROC
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The results of the diagnostic analysis will be processed by the means of a SWOT analysis. This will put
face to face the internal and the external current context and will help to define the short/ medium term
operational strategies.

6.4.4 Operational and functional strategies

This section of the business plan is perhaps the most important since it is this section that breaks down the
defined strategies and identifies what action is to be taken within the utility to achieve those strategies. The
actual determination of strategies is covered in more detail in paragraph 3.2 where some of the specific
strategic issues relating to water utilities are discussed.

In addition it is this section that converts the whole document from being merely a “wish list” into a
meaningful and practical document. It does this by identifying the financial consequences of the actions
proposed in the plan. It, therefore, identifies the cost of implementing the plan and thereby proves its
affordability. It also identifies where the money is to come from, customers via tariffs, GoR and Municipal
grants and contributions or borrowing. Perhaps most important to the customer it identifies the impact on
the tariff over the life of the plan.

Development of these strategies is mainly based on the strategic objectives and the results of the SWOT

analysis. That is the way from “Where we are” to “where we should be”. Other issues have to be taken into

account are:

= Medium term (3 — 5 years) forecasts for drinking water demand and for flows and loads of domestic/
industrial wastewater

= |Long term regional strategy and investment plan given by the water Master Plan of the targeted area

= External and internal constraints (legal, environmental, political, Delegation contract, etc.)

The process is illustrated in the drawing below:

Strategic Water/ Master Plan
objectives wastewater
e
Operational strategies Short term

objectives

SWOT Constraints
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Developing operational/ functional strategies

®  Taking the opportunity of the TA financed from EU funds, the ROC will develop its institutional and
managerial capacity in order to stabilize its statute as a regional supplyer operating on an extended
geographical area. (Management).

m  The ROC will promote a commercial strategy targeting the territorial extension of its activity,
capitalizing its oversized production capacities. (Commercial)

m  The ROC will focus on planned and proactive maintenance methods in order to decrease accidental
failures and the discomfort to its consumers. (Operational)

m  The company will develope effective HR management systems enabling improvement of the
employees’ performance in order to increase the ROC’s overall operational results. (HR
management)

m To a better resource management, the ROC will develop and will implement adequate management
accounting systems and will improve the bugetary control methodes. (Financial).

Examples of short functional strategies:

6.4.5 Short term objectives

Based on the operational/ functional strategies, some very specific and clear objectives will be defined.
These will help the managers of the ROC to know what exactly they have to do in the next few years to

achieve the company’s goals.

To achieve, monitor and control the short-term objectives, some specific requirements exist related to the
wording of these objectives. These are best expressed by the SMART acronym, that is:

Specific — means clearly identifiable. If the objective is not formulated clearly enough, different
interpretations of it will occur. Everybody will understand in a different way what really has to be

done.

Measurable — how can we know if the target is achieved? If the objective has no a measurable
result it is not possible to control it and to asses if it is realized.

Achievable — that is realistic. The objective has to be achievable in the given time-frame, with the
given resources and in the existing context.

Relevant. As the final target is the ROC to be on the way of its strategic goals, the short-term
objectives have to drive to these.

Time-bound — that is have a well-defined end-point in time.
Some examples of SMART-defined short-term objective are like that below:

“The operational department has to decrease the authorized, not billed water consumption
with 1% until the end of the year 2009.”
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“The ROC will decrease the specific standardized energy consumption used for pumping
the water with 5% (related to base year 2008) until the end of year 2010.”

Taking into account the lessons learned in the past, it is recommended the number of defined short-term
objectives to be a limited one. Too many objectives in a 3-year business plan will exhaust the available
resources of the ROC and the goals fail to be achieved.

Examples of short term objectives:

= Review and make improvements to the organizational structure of the ROC until the end of 2012 in
order to adapt it to the requirements of regional water supply.

= Design and implement until the end of 2011 a competitive customer relationship management system
as a tool to achieve the strategic objectives of the ROC.

= Develop and implement the Asset Management Plan until the end of 2012.
Pull down the NRW to a level of 25% until the end of 2012.
Develop and implement a performance based remuneration system until 30" June 2011.

6.4.6 Action plans for main objectives achievement

This section of the report relates to the translation of specific strategies from what is to be done into how it
is to be done. To be effective action plans have to conform to certain rules, namely:
= The tasks involved in achieving the given objective must be defined
= Each task (project) must have a responsible staff member and should have adequate resources to carry
out the tasks (capacities, facilities, funding).
Each task (project) should have a methodology (approach), phases and steps, and a completion date.
= The various tasks should be well coordinated.

The business plan is a working document designed to translate the written
word into action on the ground. It is this section of the plan that aids this
process by clearly defining what is to be done, when and by whom.

6.4.7 Specific Issues Relating to Water ROC’s Business Plans

In developing a good Business Plan it is essential to identify the key elements of the business. In the Water
Sector these are considered to be:
Leakage control

Operational management
Investment planning

Levels of service

Customer service

Public information

Cost control

Tariff management
Environmental issues

In other parts of the manual the elements below are elaborated in more detail.

Leakage Control
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Considerable scope exists in Romania to reduce leakage and ‘unaccounted for water’ through the
introduction of active leakage control policies. Within the MUDP Il towns the current level of leakage was
assessed as varying between 27 and 43%. With the general absence of source metering and indifferent
customer metering the figures have to be viewed subjectively. However, there is still considerable scope to
reduce operational costs, improve water supply availability and improve revenue recovery through the
introduction of active control policies.

Although the largest benefits are likely to be realized through focusing on the water distribution networks
and customer usage, all potential losses of income from water loss should be defined, namely:

Water treatment plant technological usage

Major transportation mains losses

Losses from service reservoirs

Pumping station losses

Water distribution losses

Customer wastage

It is also necessary to establish data for comparative purposes, information such as, network lengths by
material and age, number of interventions per year by type, source output and per capita consumption
assessments are considered to be the minimum requirements.

An early evaluation of the above information will give a clear indication of where the Leakage Control Policy
will be best targeted which needs to be defined in the Business Plan and targets set for the planning
horizon of the Plan (3 years reviewed annually).

In defining the needs to implement the Policy it is necessary to specify the resource requirements in terms
of manpower, equipment, materials and logistics. These then need to be costed to be offset against the
savings identified.

An action plan then needs to be developed to clearly demonstrate responsibilities, time-scales, costs and
anticipated delivered benefits.

With implementation, monitoring of performance needs to be undertaken at regular intervals.
Operational Management

To some extent operational management performance in Romania has been driven by the state of the
assets being operated. With investment and the introduction of Western technology and techniques there is
now scope to improve management in this area and in some cases move away from outdated norms.

One of the declared aims of a water utility will be to ensure a continuous supply of wholesome water to its
customers and the collection and treatment of waste waters to meet designated discharge consents. These
activities being achieved in the most cost effective way. This will require evaluation and monitoring of key
activity areas such as:

Water collection and treatment

Water transmission and distribution

Waste water collection and treatment

Trade effluent control

Repair and maintenance

= QOperational strategies such as leakage control
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= Manpower levels and utilization
= Service level requirements

It will be necessary to establish data for monitoring and comparative purposes; this could include, but not
be limited to:

Quantity and quality of water produced and distributed

Quantity and standards to which waste water is treated

Number of network repairs per annum

Unit cost of an activity e.g. network repair, cost per m3 of water produced

Number of employee’s per activity

Number of employee’s per 1000m3 water supplied

Number of employee’s per km of water and waste water network.

Use of the above comparators, together with others that can be developed specifically to suit the individual
needs of the Utility, will enable managers to focus on areas that are failing to perform or not performing as
expected.

In defining Operational Management requirements it is necessary to specify
the resource requirements in terms of manpower, equipment, materials and
logistics. Costings can then be assigned to enable performance to be
monitored against identified savings or additional costs.

An action plan needs to be developed to clearly demonstrate responsibilities, time-scales, costs and
anticipated delivered benefits.

With implementation, monitoring of performance needs to be undertaken at regular intervals.
Investment Planning

The water industry is a long term industry with its prime product being delivered to its consumers via an

infrastructure that is both costly to install and maintain. Whilst the water industry is not subject to the fads

and fashions of other industries it is none the less subject to:

= Consumers’ expectations. As the standard of living rises then so do people’s expectations of what is an
acceptable level of service.

= Technological changes. This includes both changes within the industry, e.g. computers, telemetry, new
processes etc., and external, e.g. the introduction of water using appliances in both business and
private homes.

= Growth in demand. Whilst both of the above items contribute to increases in demand there is also
growth arising from increases in population and industrial / commercial development.

= Environmental concerns. Recent years has shown an increasing awareness by both the general public
and politicians of the impact that certain industries can have on the environment. The water industry is
one of those industries particularly in relation to the treatment and disposal of waste water.

Each of these issues can have a major impact on the water industry since failure to react to them can
cause significant problems within the area that the utility operates. For example failure to respond to
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demand patterns could lead to major disruption in such areas as industrial / commercial development or
even, in the extreme, impact on the health and well being of the local population.

However the water services infrastructure cannot be fundamentally changed overnight. In fact some major
schemes, e.g. development of a major new water source, can be measured in terms of 10 years plus from
the identification of potential need through to actual commissioning.

The actual identification of future requirements cannot, therefore, be left to chance. To be effective in this
area the utility must be proactive in its approach to future needs rather than reactive as and when problems
arise. To overcome this, the utility needs to have in place a system of investment planning. The function
should be centralized within the utility and should be responsible for the creation, maintenance, update and
reporting on the utility’s capital investment programme.

The capital investment program is itself based on:

= needs arising from shortcomings or failures in the utilities operations.
= changes in operational / working practices.

= projected needs for the future

Each identified need will then be subjected to a feasibility study which will:
= confirm the need

= dentify the best option for satisfying the need

= prioritize the need

= dentify the likely cost

Once the feasibility has been completed and the course of action identified and approved then this can be

entered, as a scheme, into the capital investment program. Since many of the schemes involved in the

capital investment program are spread over a number of fiscal years the program itself will, like the

business, plan be projected over from three to five years. Each year the effects of the capital investment

must be reflected in the business plan. This will involve identifying the financial requirements of

implementing the capital program and will broadly fall into two areas, namely:

= Funding requirements. Will the cost of the capital program be met from borrowing, consumer charges,
GoR or municipal contributions?

= Revenue impact. What will the impact on expenditure be as a result of the capital program? The
revenue effects of any scheme should have been identified, and used to determine viability, during the
feasibility study.

Levels of Service

For any Water Utility it is essential that they can monitor their performance and measure the level of service
they provide to their customers. Monitoring and reporting of pressures within the water distribution network
is seen as the initial way that this can be achieved. By selecting a number of points throughout the
distribution network (MUDP | and Il specified a minimum of 15 points) the level of service in providing water
supplies to customers can be easily demonstrated.

There are three stages to the exercise:

= Select pressure monitoring points, the criteria for selection should be the ability to manage the
distribution network and to reflect clearly, pressure fluctuations. In the case of discontinuous supplies
periods of no-supply should be clearly identifiable.

= |nstall pressure monitoring equipment.
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= Record and report monitored pressures.

The development of a level of service in this way is particularly useful. It
clearly enables the Utility to better manage its distribution network and at
the same time demonstrate improved availability of water supplies brought
about through capital investment or other initiatives, such as the
introduction of a leakage control strategy.

Levels of service for monitoring and reporting can also be applied to other areas of activity such as:
= Water and waste water quality

Water resource availability

Supply interruptions

Areas affected by flooding from the waste water network

Performance in responding to customer complaints and billing queries

In defining levels of service it is necessary to specify for each, the resource requirement in terms of
manpower, equipment, materials and logistics. These then need to be costed to be offset against identified
savings, if any.

An action plan then needs to be developed to clearly demonstrate responsibilities, time-scales, costs and
anticipated delivered benefits.

With implementation, monitored performance needs to be taken into account when updating the Business
Plan.

Customer Service

Customer service provided by water utilities in Romania is generally reactive and there is a need to move
away from this approach. This will be aided by the improvements brought about by investment programs
and the introduction of new strategies. In doing so benefits will be realized and a clearer focus for the
business provided.

There is a need for the customer service strategy to be objective and realistic. It is far better to under-
promise and over-deliver than the other way around. To demonstrate a commitment to customer service a
code of practice needs to be developed that covers such areas as:

= Quality and quantity of water supplies

= Waste water collection and treatment

= Responsibility for pipes

= Dealing with interruptions to water supplies including how customers will be advised in varying
circumstances

Dealing with customers enquiries and complaints, both by telephone and in writing

Metering, Billing and payment services

= Utilities approach to environmental issues

In developing the code of practice and providing customer service to the prescribed level it is necessary to
define organizational relationships and specify resource requirements in terms of manpower, equipment,
materials and logistics. These then need to be costed to be offset against any savings identified. However it
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has to be recognized that there is usually a premium to be paid in providing enhanced levels of customer
service.

An action plan then needs to be developed to clearly demonstrate responsibilities, time-scales, costs and
anticipated delivered benefits.

An action plan then needs to be developed to clearly demonstrate responsibilities, time-scales, costs and
anticipated delivered benefits.

With implementation, monitoring of performance against the defined code of practice needs to undertaken
at regular intervals. Customer expectation also needs to be taken into account as this may change and
could necessitate change in the code of practice.

Public Information

Relationships with the media and the provision of customer information about the Utilities activities are also
important areas that need to be dealt with in a Business Plan. Clear statements on how this will be
achieved and the approach for implementation need to be provided.

The areas that can be covered include:

= Establishment of links with the press, radio and TV at a local level and where necessary at a national
level

= Regular briefing sessions with the media, to keep them advised on issues relating to the Utilities
activities
Proactive approach to media in dealing with emergency and operational problem situation

= Establishment of links with all interested parties in dealing with financial issues such as tariff increases
and debt reduction policies

= QOrganization of interactive meetings with local administrations, residents associations, environmental
bodies and the media on topical or politically sensitive issues

= Preparation of information of the activities of the Ultility for general dissemination
Development of educational information on the Utilities activities and introduction of awareness training
for schoolchildren
Establishment of public information and media relations department
Establishment on selected sites of visitor centers and museums which can demonstrate the evolution of
the water Utility

= Opening operational sites to the general public for open days

In defining the requirements for the provision of public information it is necessary to specify the resource
requirement in terms of manpower, equipment, materials and logistics. These then need to be costed to be
offset against identified savings, if any.

An action plan then needs to be developed to clearly demonstrate responsibilities, time-scales, costs and
anticipated delivered benefits.

With implementation, monitored performance needs to be taken into account when updating the Business
Plan. This can be obtained through feedback from the general public through periodic questionnaires.

Cost control
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One of the fundamental aims of any water utility should be to provide consumers with the best possible
service at least cost. Effective cost control is at the centre of achieving this aim. However, cost control
must not be seen as a mechanism designed to prevent spending. In reality cost control in effect means
making the best use of the financial resources available.

All too often cost control is seen as being the responsibility of the finance function. This approach fails to
recognize that whilst finance is responsible for maintaining records of financial transactions by the time
those transactions are recorded the commitment to spend has already occurred. Responsibility for true
cost control, therefore, lies with those persons within the utility with the authority to requisition peoples,
goods and services. All such persons should ask themselves the question, “what added value does this
expense provide the utility?”

From a business planning point of view cost control is no different from any other aspect of running the
utility. That is to say in addition to the day to day control on the ground can be added a strategic dimension
to the control of costs. The most obvious of these is the formulation of budgets and budgetary control. A
budget is a statement of intent for a specified area for a specified period expressed in financial terms. An
important point about budgets is that they both contribute too and draw from the annual business planning
process. They contribute to the plan in that they provide the basis of the financial data within the plan. They
draw from the plan since proposals contained within the plan are translated into financial terms and
included within the budget. The budget is in effect the detailed financial action plan for implementation of
the business plan.

However, in addition the financial records should be capable of, in addition to monitoring, identifying
potential areas suitable for cost control action. An analysis of costs will demonstrate those areas of
operation absorbing the major elements of expense. Detailed investigation in these may result in the
development of strategies / action plans aimed at cost reduction

Tariff Management

Utilities have to answer the following questions:

= How do we prepare a sales forecast?

= What information (estimates) do we need?

= From where and how do we get this information?
= On what assumptions are these estimates based?

The water and wastewater activity may be readily incorporated into a single-business activity. This
approach leads to a simpler approach to forecasting. There are principally two variables which have to be
estimated:

= the tariff

= the volume of consumption

For each of these components some the following information needs to be provided:
= for tariffs
— estimated evolution of tariff levels;
— policy regarding potential cross-subsidizing between population, industry and institutions;
= for volume of physical sales
— estimation of the per capita consumption for the population. Links with the evolution of tariff and
impact of metering;
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— estimates for local industry and institutions development (or recession) and the impact over water
consumption.

Factors influencing the physical sales

macro economic conditions;
demographic & social conditions;
regulatory conditions;

changing tastes;

learning;

Controllable factors in sales forecasting:

product costs;
sourcing;

promotion activities;
customer service;

Uncontrollable factors in sales forecasting:

state of the economy;
inflation;

purchasing power;

interest rates;
demographic development;

Environmental Policy

An Environmental Policy is an essential part of a Business Plan as it links together investment benefits,
customer expectation, operational performance and the need to improve the environment. In view of the
excessive problem areas that need to be addressed through an Environmental Policy a clear prioritization
needs to be made to ensure a firm focus.

The areas that are most likely to be priority needs of an Environmental Policy are:

Improvement in the quality of water supplied to customers, initially to meet Romanian standards and
ultimately EU standards

Providing a water supply 24 hours per day

Reducing unnecessary water losses through technological processes, water networks and by
customers

Improving the quality of waste waters discharged into water courses to meet Romanian standards, this
will involve improving the quality of trade effluent discharges into the waste water collection network
Reducing energy consumption

Elimination of working practices and materials in use that are considered hazardous to health

It is necessary to establish data for comparative purposes such as water and waste water quality
standards, energy usage by site a list of working practices and materials that need review.

An early evaluation of the above information will give a clear indication of priorities to be addressed which
need to be defined in the Business Plan. Those that will be impacted upon by the Capital Investment
Programme should be separately identified. Targets should be set for the planning horizon of the Business
Plan (3 years, reviewed annually).
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In defining the needs to implement the Policy it is necessary to specify the resource requirements in terms
of manpower, equipment, materials and logistics. These then need to be costed to be offset against
identified savings and environmental benefit.

An action plan then needs to be developed to clearly define responsibilities, time-scale, costs and
anticipated delivered benefits.

6.4.8 Appendices

As previously stated the business plan is a working document, therefore, an important requirement is that it
should be understandable and readable. This requirement can be lost if care is not exercised when drawing
up the plan. The plan should not contain reams of data embedded in the main text. Facts and figures
should be clearly presented in tabular form, however, in the case of large quantities of statistics these are
best presented in summary form within the text and the detail included as an appendix.

The actual appendices will be dependent on each utilities own requirements and therefore may vary from
utility to utility. However, a rule to be followed is that if the data is not central to the argument but rather
supportive of it them that data is best located in an appendix.

6.5 Management Information System (MIS)
6.5.1 Definition, goals and structure of MIS

'MIS' is a planned system of collecting, processing, storing and disseminating data in the form of
information needed to carry out the functions of management.

MIS has some differences with Enterprise Resource Planning (ERP) as ERP incorporates elements that
are not necessarily focused on decision support.

For the purposes of this document we will use MIS and ERP as equivalent terms only specifically outlining
subsystems part of ERP, which are not crucial for the management decision making process.

A management information system (MIS) is a system or process that
provides the information necessary to manage an organization effectively.
MIS and the information it generates are generally considered essential
components of prudent and reasonable business decisions.

The importance of maintaining a consistent approach to the development, use, and review of MIS systems
within the institution must be an ongoing concern of water companies’ management. MIS should have a
clearly defined framework of guidelines, policies or practices, standards, and procedures for the
organization. These should be followed throughout the institution in the development, maintenance, and
use of all MIS.

MIS is viewed and used at many levels by management. It should be supportive of the institution's longer
term strategic goals and objectives. To the other extreme it is also those everyday financial accounting
systems that are used to ensure basic control is maintained over financial recordkeeping activities.
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Financial accounting systems and subsystems are just one type of institutional MIS. Financial accounting
systems are an important functional element or part of the total MIS structure. However, they are more
narrowly focused on the internal balancing of an institution's books to the general ledger and other financial
accounting subsystems. For example, accrual adjustments, reconciling and correcting entries used to
reconcile the financial systems to the general ledger are not always immediately entered into other MIS
systems. Accordingly, although MIS and accounting reconcilement totals for related listings and activities
should be similar, they may not necessarily balance.

An institution's MIS should be designed to achieve the following goals:

»  Enhance communication among employees.

Deliver complex material throughout the institution.

Provide an objective system for recording and aggregating information.
Reduce expenses related to labour-intensive manual activities.

Support the organization's strategic goals and direction.

Because MIS supplies decision makers with facts, it supports and enhances the overall decision making
process. MIS also enhances job performance throughout an institution. At the most senior levels, it
provides the data and information to help the board and management make strategic decisions. At other
levels, MIS provides the means through which the institution's activities are monitored and information is
distributed to management, employees, and customers.

Effective MIS should ensure the appropriate presentation formats and time frames required by operations
and senior management are met. MIS can be maintained and developed by either manual or automated
systems or a combination of both. It should always be sufficient to meet an institution's unique business
goals and objectives. The effective deliveries of an institution's products and services are supported by the
MIS. These systems should be accessible and useable at all appropriate levels of the organization.

MIS is a critical component of the institution's overall risk management strategy. MIS supports
management's ability to perform such reviews. MIS should be used to recognize, monitor, measure, limit,
and manage risks. Risk management involves four main elements:

= Policies or practices.

= QOperational processes.

= Staff and management.

= Feedback devices.

Frequently, operational processes and feedback devices are intertwined and cannot easily be viewed
separately. The most efficient and useable MIS should be both operational and informational. As such,
management can use MIS to measure performance, manage resources, and help an institution comply with
regulatory requirements. One example of this would be the managing and reporting of loans to insiders.
MIS can also be used by management to provide feedback on the effectiveness of risk controls. Controls
are developed to support the proper management of risk through the institution's policies or practices,
operational processes, and the assignment of duties and responsibilities to staff and managers.

Technology advances have increased both the availability and volume of information management and the
directors have available for both planning and decision making. Correspondingly, technology also
increases the potential for inaccurate reporting and flawed decision making. Because data can be extracted
from many financial and transaction systems, appropriate control procedures must be set up to ensure that
information is correct and relevant. In addition, since MIS often originates from multiple equipment

platforms including mainframes, minicomputers, and microcomputers, controls must ensure that systems
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on smaller computers have processing controls that are as well defined and as effective as those
commonly found on the traditionally larger mainframe systems.

Water utilities must set up a framework of sound fundamental principles that identify risk, establish controls,
and provide for effective MIS review and monitoring systems throughout the organization. Commonly, an
organization may choose to establish and express these sound principles in writing. This manual fully
endorses and supports placing these principles in writing to enhance effective communications throughout
the institution. We would strongly suggest management to establish written MIS policies to formally
communicate risk parameters and controls in this area.

Sound fundamental principles for MIS review include proper internal controls, operating procedures and
safeguards, and audit coverage.

Monitoring water utility performance is based upon all the existing and (assumable) INTEGRATED
components of ERP/MIS — enterprise resource planning & management information system as shown on
the diagram below:

Figure 6.6: Water Company ERP/MIS components
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adequate /verifiable/ performance indicators to be produced by a water utility all the
components/subsystems above should be integrated and 100% utilized (used in everyday operations) by
the company.
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Most important and major components/subsystems to be identified:

= Financial accounting

= Customer accounting and billing/invoicing

= GIS — Geographical Information System with relevant (frequently updated) data concerning pipeline
infrastructure water company operates

= CRM (Customer Relation Management) system /could contain also customer accounting & billing as
integrated module/ + Call centre & customer claims management

= Automated Water Management and control system called also SCADA (Supervisory Control and data
Acquisition) System — real time pump, valves etc. Control of the water flow and delivery

= Planning and budgeting

= HR & payroll

Other (supporting specific functions and/or in general usage) information systems:

= Document management / document flow control and processing

= Procurement and contract management

= Other supporting systems — which are part of ERP but not relevant to MIS as stated earlier (like
hydraulic modelling, etc.)

As we have mentioned earlier in this chapter MIS is an application of people, technologies, and
procedures. In addition to the mentioned above ERP subsystems for the purpose of water utilities we need
to outline also people context: Human resources, staffing and organizational issues. This includes but not
limited to in-house IT Departments staffing structure, staffing policies and promotion & remunerations of
high-skilled IT professionals on the payroll of the water company.

Third important component of the water company MIS is the organizational context: IT procedures and
Good Professional Practices in corporate IT governance. The widest spread and well known standard set
of procedures in this area is ITIL: Information Technology Infrastructure Library.

6.5.2 Information Technology Infrastructure Library (ITIL)

ITIL is the most widely accepted approach to IT service management in the world, ITIL provides a
comprehensive and consistent set of best practices for IT service management, promoting a quality
approach to achieving business effectiveness and efficiency in the use of information systems. ITIL is
based on the collective experience of commercial and governmental practitioners worldwide. This has been
distilled into one reliable, coherent approach, which is fast becoming a de facto standard used by some of
the world's leading businesses.

ITIL was developed in the U.K. during the 1980’s by the UK Central Computing and Telecommunication
Agency, now British Office of Government Commerce (OGC). It was developed in conjunction with the
British Standards Institute (BSI) and is currently overseen by the IT Service Management Forum (SMF), a
non-profit organization. Oversight by the SMF has allowed ITIL to move from a “government-type”
approach to more generally accepted industry set of Best Practices for IT services.

The concept of managing IT services for the improvement of business functions is not new; it predates ITIL.
The idea of bringing the entire Service Management best practice together under one roof was, however,
both radical and new.
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Figure 6.7: Water Company ERP/MIS components - 2
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In summary, ITIL is a customizable framework of IT processes used for delivering and supporting IT
services. IT services are defined as one or many IT infrastructure components. This definition represents a
business perspective and not necessarily an IT one. ITIL is built on a process-model view of controlling and
managing operations. It addresses the structure and skill requirements for an IT organization by defining
and presenting a comprehensive set of management processes and procedures. There are 11 ITIL
processes comprising both IT Service Support and Service Delivery. They are:

IT Service Support:

Service Desk (a function, not a process)
Configuration Management

Incident Management

Problem Management

Change Management

Release Management

IT Service Delivery

= [T Service Management

IT Financial Management
Availability Management

Capacity Management

IT Service Continuity Management

Security Management is also considered vital but exists outside of the Service Support and Service
Delivery processes.
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IT Service Management is concerned with delivering and supporting IT services that are appropriate to the
business requirements of the organization. ITIL provides a comprehensive, consistent and coherent set of
best practices for IT Service Management processes, promoting a quality approach to achieving business
effectiveness and efficiency in the use of information systems. ITIL Service Management processes are
intended to be implemented so that they underpin but do not dictate the business processes of an
organization.

The best-practice processes promoted with ITIL (Information Technology Infrastructure Library) both
support and are supported by the British Standards Institution's Standard for IT Service Management
(BS15000), and the ISO quality standard 1SO9000.

6.5.3 IT service support

Configuration Management: Configuration Management covers the identification of all significant
components within the IT Infrastructure and recording details of these components in the Configuration
Management Database (CMDB). Importantly the Configuration Management system also records
relationships between these components. It provides comprehensive information about all components in
the infrastructure that enable all other processes to function more effectively and efficiently.

Change Management: Change Management covers the process of IT Change for all types of Change,
from the Request for Change, to assessment, to scheduling, to implementing, and finally to the review. It is
the Change Management process that produces approval (or otherwise), for any proposed Change.

Release Management: Release Management is very closely linked with Configuration Management and
Change Management, and undertakes the planning, design, build, and testing of hardware and software to
create a set of release components for a live environment. Activities cover the planning, preparation and
scheduling of a release to Customers and locations.

Incident Management: The primary goal of the Incident Management process is to restore normal service
as quickly as possible following loss of service, and to minimize the adverse impact on business
operations, thus ensuring that the best possible levels of service quality and availability are maintained. An
Incident is defined as any event which is not part of the standard operation of a service and which causes,
or may cause, an interruption to, or a reduction in, the quality of that service.

Problem Management: The goal of Problem Management is to minimize the adverse impact of Incidents
and Problems on the business that are caused by errors within the IT Infrastructure, and to prevent
recurrence of Incidents related to these errors. In order to achieve this goal, Problem Management seeks to
get to the root cause of Incidents and then initiate actions to improve or correct the situation. The Problem
Management process has both reactive and proactive aspects. The reactive aspect is concerned with
solving Problems in response to one or more Incidents. Proactive Problem Management is concerned with
identifying and solving the underlying causes of Incident before they recur.

Service Desk: The Service Desk differs from the other main areas of Service Management in that it is not
a process but is the central point of contact for Customers to report difficulties, complaints or questions.
Additionally the Service Desk extends the range of services allowing business processes to be integrated
into the Service Management infrastructure by providing an interface for other activities such as Customer
Change requests, maintenance contracts, software licenses, Service Level Agreements and Configuration
Management.
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Many Call Centers and Help Desks naturally evolve into Service Desks to improve and extend overall
service to the Customers and the business.

6.5.4 IT service delivery

Service Level Management: Service Level Management is the processes of planning, coordinating,
drafting, agreeing, monitoring and reporting on Service Level Agreements (SLAs), and the ongoing
reviewing of service achievements to ensure that the required and cost-justifiable service quality is
maintained or where necessary improved. SLAs provide the basis for managing the relationship between
the provider and the Customer.

Financial Management for IT Services: Financial Management is concerned with three main processes
of Budgeting, IT Accounting and Charging. Budgeting is the process of predicting and controlling the
spending of money within the enterprise and consists of a periodic negotiation cycle (usually annual) to set
limits on budgets and the day-to-day monitoring of the current budgets. IT accounting is the set of
processes that enable the IT organization fully to account for the way its money is spent - particularly the
ability to identify costs by Customer, by service, by activity. Charging is the set of processes required to
charge Customers for the services supplied to them. To achieve this requires sound Accounting, to a level
of detail determined by the requirements of the analysis, billing and reporting processes.

Capacity Management: Capacity Management is the focal point for all IT performance and capacity
issues. It is essential that Capacity Management has a close, two-way relationship with the business
strategy and planning processes within an organization. The process needs to understand the long-term
strategy of the business while providing information on the latest ideas, trends and technologies being
developed by the suppliers of computing hardware and software.

IT Service Continuity Management: IT Service Continuity Management is responsible for taking risk
reduction measures to reduce the chances of major disasters occurring and for the production of an IT
recovery plan which interfaces into the overall business continuity plans. The IT recovery plans will need to
be cost-effective and justified by the business.

Availability Management: Availability Management is concerned with the design, implementation,
measurement and management of IT infrastructure availability to ensure the stated business requirements
for availability are consistently met. Availability Management will consider all aspects of the IT infrastructure
and supporting organization which may impact availability, including training, skills, policy, process,
procedures and tools.

ITIL is a framework of IT Service Delivery and Support processes and must be customized and adapted to
the organization itself. ITIL is a major component of IT Governance along with several complementary
frameworks (COBIT, CMM, Six Sigma, etc) and management roles/responsibilities. Thus the
implementation of ITIL also represents a significant IT Transformation effort for an organization.

More reasons for implementing frameworks and specifically ITIL.

= First, frameworks help bring about a level of consistency and the ability to measure performance.

= Secondly, there are increased regulatory pressures mandated by the Sarbanes-Oxley Act, Basel 2 and
SAS-70. Additionally, there is the desire to bring more structure and rigor to IT, which has long been
thought of as more of an art form rather than a science.

= |ndustry analysts such as Forrester have stated: “After 15 years, the IT Infrastructure Library (ITIL) is

finally becoming the de facto standard methodology for internal IT service delivery processes. The final
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breakthrough came in early 2005, when ITIL finally made the shift from describing service delivery
processes—the ‘what'—to helping organizations actually implement these processes and measure
service quality —the ‘how.” Widespread adoption of ITIL best practices by internal IT departments will
follow through to 2008.” ITIL focuses specifically on IT operations with the goal of improving the quality
of IT service delivery and support.

Service Support measurements of this quality include:

= Faster incident resolution times allowing for reduced business impact;

= Proactive identification and resolution of problems thereby reducing the number of incidents;

= Consistent control and management of changes brought into the infrastructure, thereby reducing the
number of change-related incidents and disruption to the business.

Service Delivery improvements include:

= |mproving system availability;

= Agreeing and measuring service levels with the business users;

= Anticipating and planning for and the timely procurement of infrastructure capacity;
= Ensuring business continuity.

ITIL implementations require: Knowledge of the “pain points” of an organization; Strong understanding of
the business requirements for IT Services, Good understanding of the organization’s culture and its
employees. Acquaintance with the ITIL processes

By understanding what processes should be implemented first along with their dependent processes, an
organization can make the best use of its resources to ensure success for both ITIL and Outsourcing
efforts.

6.5.5 Benefits of implementing ITIL

Direct benefits

= |ncreased alignment with the business understanding of an IT Service;

= Service Level Agreements which are aligned with Operational Level Agreements and Underpinning
Contracts (agreements between disparate IT groups, including outsource providers);

Faster incident resolution time while minimizing business impact;

Proactive problem management;

Identification of troublesome infrastructure components to improve system availability;

Fewer incidents resulting from unmanaged change introduced into the infrastructure.

Indirect benefits

= |mproved resource utilization

Improved availability and reliability of business-critical IT services
Justification of the cost of service quality

Providing services that meet business, customer and user demands
Improved IT services while reducing delivery costs.

6.5.6 EMSYS software

In July 2007 the tender procedure for implementing an integrated MIS in FOPIP Utilities was completed.
Nine water companies committed themselves to implementing the integrated MIS software called EMSYS

from Prodinf, the software company from Pitesti that won the tender.
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Brief description of Emsys

EMSYS s a so called Enterprise Management System. It is conceived as an integrated system at the
functional level and not as a collection of interconnected import-export modules. EMSYS is a software
application that processes data “in real time”, in a local area network or over Internet/Intranet. This software
was selected because it fully satisfied the Technical Specifications in the Tender Dossier for both Utilities
and MIS functional requirements.

The application consists of 5 modules:

= Utilities module including: customer contract management, water meter management, services and
tariffs registration, customer invoicing, billing and receivables collection, claims management;

= Financial module including: general accountancy, accounts Receivable, accounts payable, Cash
Management and Treasury, Indicators, Dash Board and Budgeting, Analytical Accountancy and Cost
Accounting, Payroll, Fixed assets, Inventory, General Ledger Consolidation;

= Human Resources module including: Time Management, Staff Management, and Recruitment and
Selection Management, Management of Training and Development.

= Sales module including: customers’ orders, delivery, invoicing, articles, services, price and discount
lists;

= Purchasing module including: Purchase requests, Purchase orders, Reception of purchase orders and
returns, Fiscal reception, prices, payment and trade conditions.

Figure 6.8:  Structure of EMSYS
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The application is based on open system architecture. It allows clients to use stored data for other
purposes, and allows external links to other applications through easy and flexible interfaces. The available
database structure and the internal report generator make easier ad-hoc queries and reports generation,
database and/or operational interfacing with other systems.

The structural changes of a company, involving re-codification of accounts, partners, personnel, inventory
goods, fixed assets etc, are simultaneously spread and replicated into the database, without any
supplementary proceedings.
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The EMSYS system is able to process information efficiently, in order to produce specific reports in any of
the functional areas (Utilities, Financial Accounting — General Ledger, Inventory, Customers and Account
Receivable, Suppliers and Account Payable, Payroll, Human Resources, Stocks, Fixed Assets, etc).

6.5.7 Implementation of EMSYS

Prodinf installed Emsys in September 2007, on dedicated hardware equipments, for both, database and
application server. After the installation was completed, starting October 2007, data migration took place for
financial, utilities and payroll module of the application. Prodinf performed configuration operations of the
application, in order to provide the necessary functionalities for the beneficiary.

Typically the following activities are carried out during implementation

Accounting software (financial module of EMSYS) and cost accounting system:

= Migration of the general definitions: chart of accounts, classes, cost/profit centers, accountancy
registers, general ledgers, partners, stocks, fixed assets, etc.
Allocation of access rights for the users
Configuration of all the processes regarding the accountancy of costs, in order to determine the tariff
Migrating the analytic balances for the accounts developed on dynamic lists (542, 462.1, 426) and
printing from EMSYS the Dynamic Analytical Balance sheet for these accounts.

= Data migration for all the fixed assets. The Fixed assets balance sheet was printed, as well as the
depreciation balance sheet from EMSYS and checked with the existing situation.

= Migrating the balances for accounts available as per 30.09.2007, and printing the balance sheet, form
EMSYS.
Prepared for migration: Stocks records, Suppliers records
Creation and configuration of the users’ access rights.
The companies have implemented a cost accounting system on profit centers. They keep records
separately on each location. The Companies also prepare separate budgets for each of the profit
centers and monitor the performances for each area.

Invoicing and collection software (Utilities module of EMSYS)

= Configuration of invoices, encashment, types and groups of clients, groups and schemes of services,

zones, subzones and areas, cashiers, readers, contract responsible, documents and transactions,

groups of services, etc.

Migration of services and tariffs, based on zone, place, type of clients or packages

Configuration of streets and reading sectors

Configuration of types and dimensions for meters

Migration of:

— 50540 records for clients (for 2067 positions there were inconsistent data, so Apaserv has to solve
this issue)

— 55585 records for meters

— 50049 records for branches.

= Establishing the form of the invoice (A4). EMSYS invoices were printed, as an example.

Human Resources and Payroll module

= Migration of data regarding the active personnel of Apaserv; some information appeared not available
(addresses).

= Migrating the history for sick leaves calculation (January — august 2007) : 2389 records

= Data for holiday leaves calculation were prepared and prepared for migration;
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= Configuring 3 different users with personnel rights, in order to respect the confidentiality of the salaries;
= Printing different reports regarding the payroll activities: there were no differences;
= Testing the salary calculation for September 2007: there were no differences.

Training

General administration: training for all the functionalities of the application was provided to the local IT
employees. A training for Emsys administration was delivered to the local IT employee.

Utilities module: detailed training for all the functionalities of the module, and provided the User Manual.

Human Resources and Payroll module : detailed training and provided a user manual, with all the
functionalities of the system. As a hands-on training, calculations were made of the salaries for October
2008.

Financial module: Users were trained regarding the chart of accounts, the ISPA activity, and the
depreciation calculation. PRODINF performed additional training for the following functionalities:
= gccounting registration

invoices from suppliers

operating receptions of articles

operating consumptions of articles

other functionalities.

6.5.8 Experiences with implementation

The implementation of EMSYS in 9 companies in parallel appears to be a very hard job for a relatively
small software company like Prodinf. The originally planned implementation period of 6 to 8 months per
company is far too short. It appears that considerable time needs to be spent in (re)defining the relevant
business processes. In most cases the old data are not consistent or contain mistakes. Many staff of
companies is not used to working with computers, or are used to working with old applications that were
developed in house and are not easily left behind. Sometimes the commitment from the company is
insufficient to make the transition from old to new software.

The expectation with the companies was that they get new modern software which is easier to operate, and
which makes their life easier. In practice it appears to be an enormous job to make the transition. The big
advantage of this operation is that during this long and cumbersome period the companies are getting their
procedures and basic data in order because they have to rethink and redesign them.

The difficulty with IT companies supporting this process is that they often are short of project management
capacity and professionalism. There is the risk of insufficient communication, management of expectations,
reporting, training, ad hoc planning. Such performance is adversely impacting on the progress of such
important projects.

6.5.9 MIS in FOPIP Il project

In FOPIP |l project it was a different approach for the MIS. The mission of the consultants was to review the
current information systems, the MIS strategy and architecture, and to prepare the tender documents for the
MIS acquisition. The consultant did not finance the MIS acquisition and he did not organize the tenders.
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The SWOT analyses realized for the IT systems and infrastructure have discovered the existence of a
heterogeneous IT environment in the targeted operators. In few places there are modern systems running,
in other places some old styles software applications with few functionalities and in others almost nothing.
Some problems have been identified with the amount of data and the backup capabilities.

Key points about the MIS that are covered by the tender documents:

= MIS sustains the informational infrastructure of the business processes and not the organizational
functions;

Many processes are using more than one function area, so it is essential to use an integrated system;
In some cases when a MIS is implemented, there is a need for business reengineering;

GIGO garbage in -> garbage out;

MIS acquisition is an investment so Investment principles have to be applied, for example feasibility
studies;

Benefits have to be higher than costs;

Implementation of a MIS is a project, so Project Management have to be applied;

Implementation of a MIS is an organizational change, so Change Management procedure have to be
applied;

The complete set of documents has been handed over to the operators, and during the training and
workshop sessions they have been described in detail. A lot of effort have been spend to identify what can
go wrong during such a tender and to take appropriate measures to mitigate the risks. This is a table with
some identified threats:

Table 6.6:  Threats and their mitigation

Different expectation between purchaser and contractor Very detailed Technical Specifications
because of vague specifications

Too much time consuming in data migration- the contractor Good description by the Purchaser of the current IT
did not know well enough the requirements structures and text file transfer
Not enough training Training Duration and Programme are clearly stated

Also the documentation, testing, training and acceptance are defined in detail, and they are controlled
through a set of key documents that the contractor will provide, and linked directly to the payment plan
proposed.

As a deliverable of the project, the tender documents can be used with small changes by any operator in
such a way to respond to their specific needs for systems, IT hardware infrastructure and communication,
and also for outsourced software development.

The relation with the External Provider

When the tender is finalized and the winner is nominated, during the next years it is essential how the

company will manage the business relation with the external provider. A summary of the best principles to

be applied will be helpful for the future:

= For good results the beneficiary will monitor and conduct the project. A special team who has the
required knowledge and qualification has to be established.

= The data gathered during the service monitoring will be used to control the contract.

= The supplier will not need the client strategy because he will have the temptation to do the easiest think.
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The IT strategy will define software, hardware and communication standards (they are included in the
tender document), rules for system development, project management methodology.

Other technologies will be considered to identify opportunities.

Benefits and costs will be continuously monitored.

Service level agreements will be defined and followed up.

A group of representative users (GRU) will be identified and directly involved on the entire life cycle of
the project. GRU is composed with people from all the business area. No technical background is
required, but at least a basic IT culture is useful.

The service level agreement (SLA) is that part from the contract which lists all the services required after
the complete implementation, and the minimum level of quality with these services have to work to respond
to the business requirements.

The reasons the SLA is needed are:

Assure a measurable, consistent and agreed level.
Correlates the quality with costs

Increase users productivity

Simplify the relation with the supplier

Reduce the frequency of unexpected events

In case that it become clear the problems will not be solved in due time, or because the specific nature of
the problem a solution will not be provided, an escalation procedure has to be applied. The purpose is to
minimize the impact and to prevent the negative effects to increase.
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/. Qrganization development and human
resources management

71 Introduction
7.1.1 Scope

For the water enterprises participating in the FOPIP project, the field of Human Resources (HR) was not
taken in its limited sense of ‘manpower’ or ‘staffing’, but in a broader sense and context. Manpower (staff)
is indeed a core aspect, but there are more aspects that are important in organizing the HR input efficiently.
Notably additional components of wider HR development and management are (i) improvement and
optimisation of the organization structure, (ii) improvement and optimization of the internal systems and
procedures, (iii) strategy definition, (iv) introduction of modern management tools and the (iv) development
of the wider overall organization culture.. As a consequence, the HR support component was extended to
and understood as a package of Human Resources and Organization Development (HR/OD).

7.1.2 Human resources management - why?

= Human resources easily make up 30 percent of the operating cost of a water company and more.

= Policies, technology, structures and finance are of course very important, but in the end it is the human
factor that determines success.

= The water company’s financial and organizational standing has a direct impact on its employees.

Figure 7.1:  Organizing HR aspects
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7.1.3 What can be found in this chapter?

In order to guide the reader in this chapter on HR/OD, the following topics will be dealt with:

= A general description of the organizational and HR situation and needs of the water enterprises (par.
7.2).

= The overall HR/OD approach and interventions (par. 7.3).
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HR strategy analyses and development (par. 7.4).

Organization design, notably the structure of the ROCs (par. 7.5).
Staffing and personnel planning (par. 7.6).

Task analyses, job design and job descriptions (par. 7.7).
Performance appraisal (par. 7.8).

Training needs analyses and training planning (par. 7.9).

Career management and development (par. 7.10)

Transferring and integration of staff in the ROC (par. 7.11).
Outsourcing (par. 7.12).

7.1.4 Manuals and guidelines

Detailed and supporting information such as manuals and guidelines are provided as various appendices in
section D (on attached CD) to this report. The following sections will mention these manuals and
guidelines. These manuals and guidelines were used in the dissemination and promotion of the HR
instruments and practices.

The actual implementation of the HR support programs and instruments enabled to assess the impact and
acceptance (and actual implementation) in the water companies. These results were used, in turn, to adjust
and fine-tune the manuals and guidelines.

7.2 General description of organizational and HR conditions

For a proper appreciation of the HR/OD fields of intervention and approach, a brief description of the main
topics for HR and organization development of the water enterprises is presented below. It should be
stated that the situation, context, needs and intensity of these topics may vary per enterprise. Also, some
companies are more developed or faster developing than others. Yet, the description gives an overall
picture regarding ‘what is on’ and what challenges there are with regard to HR/OD in the regionalizing
water enterprises.

e. The water companies went through a process of regionalization with the majority of counties having
completed regionalization recently. That means that more local operators have been or are brought
under and managed by one regional entity and structure — the Regional Operating Company, ROC.
The one-location operator concept and traditions are to be abandoned and replaced by a regional
concept and arrangements. A regional headquarters will serve as management centre and umbrella
for multiple location operations organized as cost centres. This requires a clear differentiation
between (a) operating functions at local level and (b) management, expertise and support functions
at regional level. The framework organization structure has therefore to be revised. In addition,
organizational ‘mindsets’ have to be adjusted too.

f. The regional companies have to become financially viable entities and as such credible partners for
the EU for the release and implementation of Cohesion Funds. Regionalization requires more
advanced organizational arrangements This includes a set of HR instruments of the company, such
as modern management structures, optimization of internal processes and results-oriented
Performance Management Systems..

g. The ROC senior management will need to divert some efforts; they will be far more occupied by the
interactions with other public stakeholders (ADI, local councils, various governmental agencies,
general public etc.) and, at the same time, conduct direct management and control of the daily
operations. Increasingly, the internal affairs need to be dealt with by middle management and
specialists. Capacities, structures and systems for this have to be developed. This all will have
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impact on human resources. Increases professionalism of management, increased empowerment
and this all backed up by HR systems is called for.

h. Most if not all HR departments (in the ROCs) however showed a keen interest to improve and
implement new and modern human resource management methods and tools. Specific trainings
were provided and are now under implementation.

i. Some ROCs show poor financial results. Because of the dire financial state, modern performance
based remuneration systems, so argued by the senior management of these ROCs, could not be
introduced. However, there are non financial benefits and, an overhaul of the management and
payment system will allow for some efficiency savings to be allocated as performance based
remuneration. This strategy was well received and is under implementation, but will require extra
efforts by all concerned if it is to work.

7.3 HR approach and interventions
7.3.1 Strategy of FOPIP regarding HR

For the development of the HR aspects in the relevant ROCs, the following approach, methods, tools have
been used:
= Approach FOPIP on HR/OD

— Capacity development of the HR function in the company.

— Development and implementation of a set of prime HR instruments.

— Development of HR strategy for the company.

Capacity development has been implemented through the provision of training courses as well as on-the-
spot training and coaching.

The basic HR activities and instruments for the water companies are notably:
= Performance appraisal system

Reward and motivation system

Training needs assessment and training plan

Personnel planning

Selection, recruitment and transfer

These activities and their interaction are depicted in Figure 7.2 HR Cycle . Job descriptions form a
cornerstone in all these processes and activities.
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Figure 7.2: HR cycle
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It is in general difficult to develop a HR strategy in a not yet fully professional environment. In addition,
strategy development needs to be practical and based on the actual situation, needs and challenges of the
company.

Therefore, a practical and a hands-on approach was followed. FOPIP (I and Il). The need, receptiveness
and commitment of the ROCs for certain HR issues and instruments constituted the starting point for
interventions. Due to the rotating nature of the HR activities (see Figure 7.2 HR cycle above), the choice for
the initial area of intervention itself is not that critical, as long as it is a relevant need of the company and
has commitment from the management. While developing and implementing a certain HR instrument for
such areas of intervention, the capacity building for the HR function is also addressed. Also, as one
instrument is being developed and implemented, the neighbouring aspects become more visible and the
company may gradually assign priority to those areas too. Strategy development can only start once
capacity development and implementation of instruments are reasonably advancing.

As a consequence of different priorities and ‘entry points’ in the various ROCs, the instruments developed
and implemented differed slightly.

Because of the nature of intervention, FOPIP aimed to prepare the system for implementation and to
provide guidance hereto, rather than executing a full-fledged TA to this end.

7.4 HR strategy analysis and development
7.4.1 Assessment

It was found that not all of the ROCs availed of an explicit HR strategy or similar document or alternatively,
a firmly shared and explicit HR direction.

Strategy: a firm intention
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Strategy is:

= Alonger term plan or policy

= To guide decisions (so, provides a framework but leaves some flexibility)
= Aimed at certain outcomes (result-oriented).

The process of business planning and as a consecutive step, development of HR strategies in a most
professional manner and according to latest techniques (Management by objectives, RACI, KAIZEN, etc)
are not comprehensively used. In addition the HR functions were not or hardly contributing in a bottom-up
process of strategy development for the company.

Figure 7.3:  Simple strategy development
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Reasons for this weak strategy development are mainly (i) the capacity of the HR function; (ii) insufficiently
functioning of regular HR systems and (iii) because there is hardly a working mechanism in the water
companies to channel and receive these inputs from lower management levels. As a consequence,
strategy analysis and development for HR/OD topics became part of the HR/OD support to the companies.

7.4.2 Activities and results

FOPIP 1 conducted situation analyses and strategy development regarding organization and HR issues
was addressed during the HR training courses delivered in May 2008. During this training, participants from
the HR units in the various companies were requested to analyse their particular HR situation and
environment and, based on this analyses, pinpoint key issues for a possible HR strategy and actions for
their company.

During follow-up visits to the various companies, these draft HR strategies and actions were discussed and
refined. Further, the issue of HR strategy development was addressed in a working session of the top
management seminar in August 2008, with participation of both the General Directors and the HR
managers of the respective water companies.

FOPIP 2 dedicated two comprehensive seminar series to this issue and modern techniques were
introduced and promoted for utilization. Introduction of HR preparedness analysis tool and of modern
management methods (Management by Objectives, RACI, Kaizen) was supported by dedicated local one-
to-one support, aiming at increasing the HR involvement in the strategy development process.
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7.4.3 Follow-up

Aligning of the HR strategy analyses and development with the more general business and strategy
planning activities of the companies is still to be ventured and given shape. This needs to be addressed in
meetings with general management.

In addition, support should be made available to the senior management of the ROCs, ensuring and
assisting implementation and continuation of using these modern methods, until those have firmly grown
into the organisational culture.

7.5 Organization design
7.5.1 Concept

A proper organization structure is an essential requirement for the regional operators, not only to have a
framework and give shape to their actual operations but also as a requirement for the cohesion funds
application. Regionalisation requires changes in the framework organization structure in accordance with
the political and legal requirements in Romania. This requires technical assistance and support in the
structuring of the organizational framework, which is included in the terms for the FOPIP 2 technical
assistance. The Action Plans, designed and implemented for each ROC have earmarked efforts for
organizational design and organizational optimization. The former local operators have been and are being
organized in the ROCs as cost centers with dedicated lines of communication. Competencies and functions
within the ROC have been brought under this new organizational structure, with a PIU assisting with the
implementation of the upcoming projects under the cohesion funds.

The FOPIP 1 consultants have developed and promoted a regional framework structure for the ROCs.
(Guideline Organization Chart Design. Romanian “Studiu privind structura organizationala propusa pentru
operatorii regionali de apa“). See Appendix D1. The model is derived from the Mintzberg model of
organizations with five main parts as this model provides a proper working concept showing the
differentiation of operational activities and other processes/activities in the organization.

The main characteristics of this framework organization are (see also Fig. 7-4 below):

= A separation of operational functions on location and the steering functions and specialist support at
regional level. The local operational functions consist notably of drinking water production, distribution,
wastewater collection and treatment, customer interactions and revenue collection.

= The various local operations are clearly identifiable and designed to act as cost centre/profit centre in
terms of an accounting system.

= A clearly recognisable technical development and specialist function at regional level, in the shape of a
Technical Development directorate. This directorate is in charge of longer-term planning, design,
engineering and specialist support.

= A financial management function at regional level, consisting of financial planning, accounting and
control.

= A commercial function at regional level, dealing with contracts, revenue collection processes and
customer relations.

= For the smaller ROCs, the financial function and the commercial function can be eventually be
combined in an economic directorate.

= A number of specialist support functions at central level that deliver services for all local operational
centres and other regional functions (e.g. legal, HR, PR, environmental monitoring, audit, procurement).
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The FOPIP 2 consultants have developed and promoted mainly for the new Regional Operators which
have just been set-up an organizational structure based on the business processes.

In the identification and structure of the business processes within the water and waste water Regional

Operator the following aspects were taken into account:

= The Process Classification Framework elaborated by the American Productivity & Quality Centre
(APQC);

= The Value Chain elaborated by Porter;

= Performance Excellence Criteria.

Within a Water and Waste Water Company were identified 13 major categories of main processes based of
the “value chain” approach presented below:
Understand markets and customers

Develop vision and strategy

Design products and services

Market and sell

Produce and deliver for manufacturing

Produce and deliver for service oriented organization
Invoice and service customers

Develop and manage human resources

9. Manage information resources

10.10 Manage financial and physical resources
11.Execute environmental management program
12.Manage external relationships

13.Manage improvement and change

©O N Ok WN A
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Figure 7.4: Value Chain
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Figure 7.5:  Proposed ROC Structure (FOPIP2)
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Based on this process approach, the proposed organisational structure was in some cases (Bacau,
Covasna, Harghita) the foundation for the development of the structure for the company newly set up.

This structure helps the company to limit the double subordination as well as the possible “gaps” within the
company’s activities and responsibilities. As a main principle at the level of branches organised as cost
centres or profit centres, the administrative subordination is with the branch Manager and the application
of the company’s methodologies and instruments is with the processes managers from the headquarter
level; thus, double subordination boundaries are clearly defined within the Regional Operator.

In FOPIP 1, similar support was given to the water enterprises in developing the understanding of a
regional concept and the related management mechanisms, review of the current organization chart and
drafting of a new regional organization chart.

The proposed organizational chart in FOPIP 1 project was as follows:

Figure 7.6:  Overall structure of the ROC

General Director

Support Groups
- HRM
- Legal
-PR
-1T
Technical & Development Dir. Operations Directorate Economic Directorate
- Development - Financial planning
- Engineering - Accounting
- Projects/PIU - Commercial affairs
- Laboratory

Water Supply and Wastewater Operations
- Treatment plants

- Network operations and maintenance

- Pumping stations

A main issue regarding the organization structure is the position of the Project Implementation Unit (PIU).
Initially, there was a national tendency to situate this as a separate unit directly reporting to the general
manager. This situation is often the case for the current ISPA PIUs.

As an outcome of various discussions and a dedicated national seminar on the functions and
organizational location of the PIU (28-30 April 2009) in FOPIP 2 project, the PIU can either report directly to
the General Director, or be integrated into the technical department.

Further, the vision and the steps of the regional operator to integrate the various local operators in a real
regional working organization needs to be looked into and brought to a general accepted path of
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development for the medium-term. This gives an answer to the question how the regional operator will
gradually evolve.

7.5.2 Assessment
7.5.3 FOPIP 1 Counties

Some companies appeared initially somewhat reluctant to develop and propose a new, regional
organization structure. To a certain extent this was due to the non-familiarity of the top management with
regionalisation and notably the needs and consequences with regard to the organization structure.
Additionally, a new organization chart touches upon sometimes sensitive issues like power, influence and
appointment of candidates for certain positions.

For most companies, notably abandoning the one-operator concept and separation of technical
development versus operations appeared new lines of thinking.

In about half of the cases, the company was already gradually separating more clearly the commercial
function (revenue collection, customer relations) from the more narrow financial and economic functions
(financial analyses and planning, budgets, accounting, reporting).

Finally, a few companies regarded the organization structure as something to be sorted out only once the
delegation contracts were signed. This delay might conveniently suggest that integration and
regionalisation would not have organizational consequences.

7.5.4 FOPIP 2 Counties

Similar can be stated as for the FOPIP 1 counties, although the FOPIP 2 TA project commenced in
October 2007. By this time, some counties were already well on their way in changing their organizational
structure according to the latest regionalization requirements.

Most counties were pro-active; some have even hired extra TA, to effect the required changes rapidly.
Some counties required more intense support from FOPIP 2 and with one exception, all FOPIP 2 counties
are either efficiently restructured, or in the process of finalization of the restructuring efforts.

7.5.5 Activities and results

FOPIP 1 has put considerable effort to promote a general model for the regional structure of the water
companies. This model is laid down in a manual. The model sketches main principles, a number of options
but also allows freedom in adapting to the local circumstances. The regional model was disseminated and
promoted during various occasions.

In all water companies, a number of discussion rounds were held to assess the regional situation, develop
mutual understanding with regard to organizational consequences, promote the general model, make
sketches for and fine-tune this with the (to become) regional operator.

During the course of time, most operators have revised their organization chart and tuned these with the
general model as promoted by FOPIP 1. This has resulted in basically appropriate organization charts for
the regional operators.
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A number of the operators had yet to integrate local operators in a regional structure. It was observed that
in those cases general little detailed information was available regarding these local operators, apart from
informal reports. Also, some regional operators appeared hesitant to actively make steps on the path to
integration.

In order to enable planning and preparing for integration of local operators, the ROC for Maramures (SC
Vital) FOPIP has initiated and supported a field assessment of the local operator in Sighetu Marmatiei (the
in terms of operations and staffing biggest newcomer). For this purpose, a team consisting of management
and experts of SC Vital and FOPIP consultants conducted a field visit to Sighetu Marmatiei to gain first
hand experience and impressions about the local situation. This assessment has resulted in defining a
number of actions in technical, commercial and organizational fields that need to be undertaken prior to
and during the integration process. A Water Company Assessment work list was prepared to guide
assessment and data collection.

FOPIP 2 activities started with a comprehensive analysis of the ROCs structure and situation, based on a
questionnaire delivered to all ROCs and main operators included within the assistance program. The
information collected together with the Due Diligences’ analysis provided the basis for a county-specific
evaluation against SOP requirements and have been used for defining county-focused actions toward
improvement of the organisational structure.

Support has been provided under FOPIP2 — via information and exercises during regional workshops or
local assistance - aiming to the development of ROCs capabilities for analyzing and improving the business
processes, as basis for the development and implementation of an efficient organisational structure.

Similarities with the cases under FOPIP1 have been also observed under FOPIP2:

= Some of the ROCs achieved an advanced stage of regionalisation and their organisational structure
needed only fine adjustments, in order to
— align their structure with business processes,
— confirm/define cost and profit centres
— enhance the HR department power as strategic partner and
— ensure a proper positioning and composition of PIU within the organisation

= Other ROCs were at the beginning or in the middle of the regionalisation process, and they benefit of
support also for structuring the data to be collected in order to make smoother the integration process
and to re-design the structure as to sustain the regional operation

= A small number of counties within FOPIP2 TA had to establish a new ROC - in these cases the support
provided has been oriented toward the implementation of an organizational structure based on the
business processes.

The support within FOPIP 2 built on the experience of FOPIP 1 in two ways: transferring the experience
gained to the new ROCs included in the assistance and continuing with those involved in FOPIP2. The
examples from FOPIP 1 were the best argument for action and in the same time the consultants could do a
fine-tuning of the interventions according to the sector specificities.

The pressure of High Performance requirements on the ROCs led to an important concern for all ROCs for
optimised organisation structures. This concern was more obvious in FOPIP 2 than in FOPIP 1. The
important conclusion is that the main driver for a “good organization structure” is the need to achieve the
organizational performance indicators.
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The added value brought in by the activities on organisation structures review is the effective involvement
of the company in the process.

The consultants ensured guidance, an easy-to-apply methodology, opportunities to share experience and
the process management to ensure finalisation. All these enabled top management and the key staff to
understand the real problems, get the external view of the consultants (or other companies) and take
ownership on decisions for change.

The key aspects of the activities provided for organisational reviews are:

= Comprehensive methodology for reviewing the organisation structure

= Workshops for sharing experience among ROCs and learning ( developing competences)

= Practical tools for analysis and design (process analysis formats — specific for water sector, various
organisational chart models with advantages and disadvantages, job design tools, workload analysis
tools)
Analysis sessions for identifications of appropriate solutions.
Training of HR people to manage the process in order to ensure sustainability and the capability to
apply the methodology after the project end.

FOPIP 2 experience highlighted in the organisation structure review process two key success factors:

= Stability of the top management — the top management initiating the review needs time to implement it;
if they change the new management will come with a new vision and the process will start from the
beginning again,

= |nvolvement of the HR personnel - the review of the organisation structure is a complex process
interfering with other areas among which HRM is essential. Involvement of the HR specialists is
essential in the analysis phase, design phase and will ensure sustainability - capacity to implement the
changes. All these aspects were highlighted in the training provided.

7.5.6 Follow-up

After the implementation of the organization charts and integration of ‘new’ operators, the various ROCs
have to review their organization charts and make the necessary adjustments.

FOPIP 2 consultants have assessed together with the management of the ROCs the existing structure and
have presented their suggestions regarding possible solutions for improvement. Following this assistance
new departments have been set up and others have been reinforced. FOPIP2 consultants emphasized
that the management team of the ROCs must undertake this process yearly in order to review the
organisational structure and implement the needs for change as identified during the performance
management process.

Follow up was discussed with each ROC according to their stage of review and vary as shown below.

= ROCs - implementing the organisational review — a new organisation structure was designed and
approved and have to be implemented the new roles and responsibilities. In other words it is about the
transposition of the new structure at individual level — job descriptions, performance management - in
some cases recruitment, redundancy, and training. This will result in implementing change and will
touch several areas of the business, with a heavy impact on HRM.

= ROCs who will need adjustments due to various business environment changes ( including
management changes); in the review of the organisation structure there were measures proposed on
immediate but also short and medium term, depending on investments, conditions for outsourcing, and

others; the review has to be monitored and implemented.
1234///19/A 01 iulie 2010
\\10.243.148.99\fopip 2\Outgoing Reports, Papers & Docs\19 National W&WW Utility ManuahWUM final
ENG\WUM_English_FINAL.doc
106



National Water and Wastewater Utility Manual
Mott MacDonald

In association with MVV &
CIMP

7.5.7 Guidelines and manuals
7.5.7.1 Guideline Organization structure for ROCs. (Appendix D1)

This guideline presents a framework organization structure for a regional water company. It also shows for
certain business areas options. One can use this framework as a basis for design of the organization
structure of a particular water company.

7.5.7.2 Water Company Assessment — Work List (Appendix D2)

This Work List is meant to assist staff and consultants in assessing the main business processes of a water
company and determine eventual crucial issues for integration. It assists in data collection by means of
questions, tables and gives questions for semi-structured interviews.

7.5.7.3 Guidelines and manuals provided to FOPIP2 ROCs

The assistance of the consultant has been supported during FOPIP 2 by theoretical and methodological
transfer. The methodologies and instruments have been transferred during national seminars or during
one to one counselling sessions that have been delivered for each of the target group according to their
specific development needs. During the national seminar the structured information and guidelines have
been provided regarding the following areas:

= |nstitutional organisation

= List of the main processes within a Water Company

= HR Function audit

As mentioned before there were prepared for ROCs several tools and methodological support documents:
Methodology for organisational review

Principles for organisation review ( optimisation)

Process analysis tool ( specific for water companies and examples)

Typology of organisational charts

Job analysis and workload analysis tools

Training materials on organisation structure review.

7.6 Staffing levels and personnel planning
7.6.1 Assessment

There is a general impression that staffing levels in water companies in Romania are high and some
companies are certainly overstaffed and/or staff is inefficiently managed . Indeed, personnel cost form a
substantial part of the operating cost, easily 30% and more. Effective and efficient deployment of staff is
therefore a main HR task.

Yet, without a more detailed look into the companies and their individual situation, it makes little sense to
suggest or propose generic staffing measures or staffing levels/norms for all the companies. Given the
pattern of regionalisation and need for professional expertise, in some cases companies look also
overstaffed but are at the same time also under-qualified. Further, not all the companies had already
regional ‘responsibility and control’; it was therefore difficult or even impossible to assess and intervene on
staffing levels and qualification of personnel of ‘incoming new local operators’. Finally, in most cases the

regionalisation included a ban on personnel reduction for one or two years. In that case, even with a sound
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analyses and good plan to reduce staff it would not be implemented soon. That would certainly not
contribute to the credibility of the management. Arriving at a personnel plan that can steering the company
and indeed is ‘implementable’ may take some time.

7.6.2 Staffing levels

Determining staffing levels: establishing and implementing the systems
rather than prescribing the numbers of personnel.

FOPIP 1 has therefore chosen to develop the personnel strength analyses and planning system rather than
straightforward recommending and (assist with) implementation of staffing measures.

A company’s personnel plan is essential as it lays down what the company thinks (plans!) to look like in
terms of staffing numbers and qualities in the medium-term (2 — 3 years ahead). A personnel plan should

be drawn up by the HR department in co-operation with the respective managers of departments/units.

7.6.3 Personnel plan

A personnel plan is substantially more than a list of names and numbers of
current staff and eventual vacancies.

With a personal plan you determine what you need, not what you have.

This meant more practically:

= Assist the companies to develop and enhance their capacity to critically analyse their current and future
staffing levels. Task analyses, looking into the systems and procedures and job design in the company
were major interventions.

= Facilitate comparison between the companies on a number of HR (staffing) indicators. These indicators
point at the HR inputs for the main business processes. This HR benchmarking assist in revealing
differences between the companies and invites for further investigation and analyses.

= Taking the organization structure and regionalisation process as point of departure to determine jobs,
job requirements and personnel strength.

= Gradually arrive at personnel plans for the company, which can be used for steering.

7.6.4 Activities and results

As a basis for further analyses, HR indicators were produced for the 12 plus 1 FOPIP companies® and for
the FOPIP 2 counties. Key HR data were collected and processed. The results were disseminated and
presented to the companies through HR training courses and during the field visits to the companies.

As example, two main indicators are shown below:
= Staffing details, see Figure 7.5 (composition of labourers, technical & administrative staff, management)
= Staff per 1000 contracts/connections’ , see Figure 7.6.

6 For Valcea, the two existing water companies have to merge into one regional operator. Hence, here the data of Acvarim and
Apavil were collected. This results in data for 13 companies.

7 It should be noted that some companies have already nearly 100% individual households as unit of contract (e.g. Baia Mare,
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Figure 7.7:  Staffing details - FOPIP1
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Buzau, Satu Mare). Others have still significant numbers of associations as unit of contract. This explains partially differences
between the companies. Yet, still some differences remain striking and clearly point at manpower efficiency.
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Figure 7.8:  Staff per 100 contracts - FOPIP 1
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The participating counties in the FOPIP 2 Technical Assistance show the following staff efficiency ratios:

Figure 7.9:  Staff efficieny ratios - FOPIP 2

Staff Efficiency Ratio 2009
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B County average
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Water Wastewater

The indicator used by FOPIP2 TA is total staff / 1000 population served water and the same for
wastewater.
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The following aspects should be taken into account when discussing the figure shown:

= The figure shows FOPIP 2 participating counties;

= One regionalization imminent feature is the incorporation of small communities, villages, etc. This
process has and is taking place and requires taking over of all rural staff in a first step, before efficiency
improvement measures can be implemented. This process intervenes on a number of levels and shows
and will show efficiency gains in the more advanced counties;

= |n some cases, regionalization required merging of county and capital cities operators. This means that,
initially, there are and will be duplication of departments and, as above, efficiency gains will materialize
in time, when measures and interventions are executed.

Overall, the indicators of 4.02 for water and 5.1 for wastewater (staff per 1000 people served) show the
potential for improvement. The best three counties 2.81 and 3.36 show the immediate potential for the
(other) participating counties. The best three and all other counties are currently implementing measure
and further improvement can be expected in the near future. Each individual ROC has its own tailor-made
Action Plan, where individual targets for an increase in the staff efficiency co-efficient have been agreed.

7.6.5 Follow-up

= |ntegration of new local operators is a main trigger for personnel planning. The ROC should, based on
the organization structure, desired functions and an assessment of staff numbers and qualifications,
develop and maintain professional a personnel staff planning and recruitments plans. This personnel
plan should indicate — with a time frame of approximately 2 — 3 years — the number and qualifications of
the staff for the various organizational units that need to be trained, recruited, etc.

= Further, staff effectiveness and efficiency is to be critically examined and monitored for all functions.
Task analyses are recommended for the various organizational functions. The HR indicators can assist
in analyzing those. Companies may even develop more detailed and specific indicators for their own
internal use and evaluate permanently.

7.6.6 Guidelines and manuals
7.6.6.1 Manual Personnel planning (Appendix D3).

This manual assists in a step-by-step approach the HR expert and management to conduct an analysis
and arrive at a personnel plan. It also provides a background with a number of key elements and
considerations for personnel planning.

The Manual was complemented with applications on analysing the staff needs using various tools

= |dentification of natural leaves (using the staff records — including the applications)

= Staff needs analysis applied in the case of new process and sub-processes introduced and formalised
= Analysis of staff levels using sector indicators.

7.7 Task analyses, job design and job descriptions
7.71 Assessment

Most companies avail of job descriptions for the majority of the functions. Also, the HR departments have
developed and are maintaining job descriptions. But, the job descriptions are often overly detailed.

In order ‘not to forget anything’, instructed by external agencies and to serve various purposes in many

case too much was put in the job description. This has resulted in job descriptions of easily 4 pages and
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more. As a result, it is often difficult to distinguish major topics and tasks from minor ones. Consequently,
job descriptions are too complex, confusing and in practice poorly functional/little used. They hardly assist
the job holder in pointing out what is actually required from him or her.

7.7.2 Job description - recommendations

A job description should contain / abide by the following as a minimum:

Title of the function

Place in the organization

Main purpose of the job (2 lines only)

Main tasks, responsibilities, powers (approximately 5 — 7 main fields)

Equipment, tools, working conditions

Job requirements (knowledge, skills, experience, attitude).

Maximum 2 pages.

Available for the job holder and discussed between the job holder and supervisor.

In addition, critically evaluating and structuring the jobs through task analyses and job design was hardly
practised in the water companies. Main reasons for this were (i) limited HR capacity as well as (ii) limited
internal pressure to do so.

During national seminars and one to one counselling sessions for the management teams of the ROCS
included in FOPIP 2 TA ,the job analysis and job description have been introduced as basic instrument that
management has in the process of designing and implementing work processes . Therefore, managers
have been encouraged to involve themselves along with HR representatives in the process of job design
and job description. Management teams have been assisted in using a job analysis questionnaire. RACI
methodology regarding segregation of responsibilities has been also introduced during the national or local
seminar. As aresult, job descriptions were reviewed and optimized. Clearer and more efficient
communication and reporting lines (RACI, the “I” standing for Information) have been described.

7.7.3 Activities and results

Task analyses and preparation/revision/streamlining of job descriptions were initiated and taken up for two

major purposes:

= Analysing personnel requirements for certain departments. Work processes were studied and analysed
and, based on this, recommendations were made to improve effectiveness and efficiency. As part of it,
some job re-design and revision of job descriptions took place.

= Preparations for performance appraisal. Proper job descriptions, pointing at the main tasks and
responsibilities, are crucial in performance appraisal system. For selected departments, task analyses
were conducted and job descriptions were streamlined.

The above mentioned activities were conducted in close co-operation with HR staff and line management
of the selected departments (e.g. commercial department, network maintenance & repairs, HR
department).

The institutional consultants within FOPIP2 TA provided on the job support to HR representatives and
managers for job analysing and development of JD, with main focus on jobs within PIU and technical
departments.
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7.7.4 Results of task analyses - experience

FOPIP 1 results were as follows:

= Far better understanding and insight with line management regarding the core activities of the
departments.

= Recommendations for improvement of effectiveness and efficiency: work processes, numbers of staff,
management levels, work space arrangements and equipment.
Better understanding of individual workers regarding the main tasks.
Grievances and suggestions of staff come on the agenda; solutions can be sought for it, suggestions
can be considered for implementation.

= Developed capacity with HR departments in conducting task analyses and preparing job descriptions.

A critical note with regard to job descriptions should be made here. It appears Romanian practice to include

too much additional information in job descriptions for two main of reasons:

= Job descriptions are sometimes used in legal cases. In order to avoid eventual claims, companies
include detailed information and instructions.

= External agencies, e.g. labour inspection, quality assurance, environmental inspections, demand details
on safety, environmental and health practices to be included in the job descriptions.

This tradition and practice results in complex and unmanageable job descriptions that also easily become
outdated. It would be far more recommendable to limit job descriptions to indeed the very key aspects (2
pages only) and refer where necessary to safety instructions, manuals, quality management systems etc.
rather than including this information in the job description itself. Also, the demands from the external
agencies should be challenged. Only where there is indeed a proper legal basis, these demands should be
honoured.

The FOPIP 2 Consultants have conducted a pointed review of job descriptions and the analysis of job
competencies and reporting lines, which revealed that the practice of including too much information was
still in place, as well as the practice of charging only the HR representatives with the development of JD.
Consequently, the provided support focused on agreeing a lighter structure for the JD and clear
communication and reporting channels. Managers have been involved in the process and the HR
department has been encouraged to coordinate and support with advice; further assistance were needed.

In the participating FOPIP 2 counties, there is now a clearer understanding of the role of the managers in
the job description process. The rationale of the collaboration between HR department and the
management of the ROC is understood in most of the companies included in FOPIP 2 TA. The concept of
team work has been constantly clarified roles and responsibilities of the HR department and managers of
the ROCs are segregated in most of the counties.

In FOPIP 2 we learned that job descriptions are an important concern of managers, HR specialists and
staff because they are the basis of many HR and organisational processes.

The assistance focused on ensuring competences of staff for:

= Understanding what is the best structure of a job description avoiding frequent changes (sometimes
generated by external recommendations);

= Understanding the meaning of the content and make it work for the HR;
The consultant worked with the HR specialists - applying the principles in various cases and offered
examples.
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7.7.5 Follow-up

Companies should critically evaluate the quality of the job descriptions and improve these where deemed
necessary.

The annual review of job descriptions should become a common practice for companies. The HR
department and managers have to acquire the competence to use job descriptions effectively — that means
reduce the administrative burden, identify exactly the need to review, write them concisely focusing on
essentials.

7.7.6 Guidelines and manuals
7.7.6.1 Manual Job analyses and job descriptions (Appendix D4).

This document gives information on the relevance of task analyses, job design and job descriptions. It also
provides a template for job analysis.

A Job Analysis Questionnaire has been provided to FOPIP2 ROCs and is also included in Appendix D.4.

A number of job descriptions models, procedures and guidelines as well as examples of relevant typical job
descriptions for water companies have been provided - as a guide pack.

7.8 Performance appraisal systems
7.8.1 Assessment

Most ROCs do not use a comprehensive performance appraisal system (PAS). Existing PAS are mostly
isolated activities, with little impact on other vital HR functions, such as training, remuneration, personnel
planning).

After some discussions on HR management and associated instruments, all companies ROCs showed
positive interest in PAS. Gradually, also the need to link PAS with other HR systems and measures was
recognised by the ROCs and, with a varying degree, modern HR structures are being introduced. (Clearly
most ROCs are being pre-occupied by and with the regionalization and incorporation efforts, but the PAS is
a priority item in the Action Plans, amongst others, and will be implemented once the regionalization efforts
have been completed.

7.8.2 Performance appraisal system - Main features

The main features of the performance appraisal system are as follows:

Full support and commitment from top management

Establish a proper and transparent procedure

Start with a pilot; only thereafter scaling up. It will take time to implement it in full scale.
Prepare/have good job descriptions for each job. These are

Determine performance criteria for each job

Determine general performance criteria for all employees

Prepare, train and coach management in conducting performance appraisal

Conduct performance appraisal

= Conduct feedback interview with employee (results, conclusions, recommended actions)
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= Analyse results of departments, units and define actions
= Communicate, communicate and communicate with employees and management.

7.8.3 Activities and results
7.8.3.1 FOPIP 1

The water company of Neamt showed the first keen interest in jointly developing and implementing a
performance appraisal system. It was therefore decided to implement a PAS in Neamt as a pilot and later
on, based on the Neamt experience, disseminate PAS to other companies.

The pilot in Neamt was implemented during 2007 and evaluated early 2008. A number of experiences and

lessons learned are briefly reported here:

= The PAS has resulted in far better insight and understanding of the activities of the organization units.
Reviewing job descriptions and task analyses played a main role in this. Job holders as well as direct
supervisors appreciated this exercise as it created much clarity about what is expected. Also, during the
task analyses and reviewing of job descriptions plus discussion of the performance the relationships
between job holders and supervisors was reported to have improved.

= Determining the criteria for performance evaluation is a serious job. The number of task related criteria
should be between 5 — 7 items. The number of general criteria (applicable for all staff) should not
exceed 3.

= |mplementation of PAS is time consuming for both HR and management and should therefore not be
taken lightly. However, once the system is properly functioning the organization gets far more grip on
performance of staff and required performance improved measures.

= |mplementation should follow a top-down pattern, in order to set the proper examples.

7.8.3.2 FOPIP 2

A number of FOPIP 2 counties have shown a keen interest in the introduction of a PAS and succeeded to
take over the PAS development and implementation methodology. These are not only the most advanced
ROCs, but also those that are establishing new institutions from scratch. The ROCs in between those two
(most advanced and “new comers”) have been and are, to an extent, occupied with completion of
regionalization. But, once regionalisation is completed, the experience of FOPIP 2 shows that these
counties indeed embark of reform and are keen to introduce a PAS.

The pilot in HIDROPRAHOVA has effectively started in January 2010, with technical jobs for branches as
target group. ACET Suceava, CUP DUNAREA Braila and AQUAVAS Vaslui completed the PAS
development stage and are planning for the pilot implementation in the second semester of 2010.

CUP (Vrancea) has implemented the PAS within a target group that includes 17 jobs across the
organization. First evaluation session is planned to take place during T3 2010. SC Compania de Apa (Olt)
has introduced PAS for the members of PIU. 1st evaluation session id planed during T3 2010. ECOAQUA
(Calarasi) has implemented PAS within the Commercial department. Evaluation sessions are planed
during T2 2010

A positive aspect noticed during FOPIP 2 was the increasing interest of top management to use the
Performance appraisal system more as a management tool to enhance overall organisational performance
and to make decisions relevant to staff.
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FOPIP 2 succeeded to provide customized assistance to each ROC according to their stage of using
appraisal as well as interest and involvement of the top management, managers and hr department. The
activities included

= Assessment of the current situation and effectiveness of the appraisal system (including questionnaires
and criteria for assessment)

Planning for HR department to manage the appraisal system review

On the job training to design, review the appraisal system

Assist consultation process with managers and key staff

Analysis of comparative systems for an principles based decision

Assistance for design of appraisal forms and procedures

Share of experience among ROCs — which was highly appreciated by the participants.

7.8.4 Follow-up

Virtually all ROCs are interested in implementing a PAS. Further guidance is to be given through e.g.
training (HR training) and assistance with initial implementation in the companies. A thorough analysis of
the pilot stage should provide the basis for a favourable decision regarding the generalisation of PAS
implementation.

The appraisal is a cycle process which in effective organisations is and has to be a continuous
improvement process.

The FOPIP 2 consultants have agreed with the HR departments the next steps in the cycle as well as what
means the continuous improvements.

The main aspect ensured by consultants was the capability of the HR departments to continue the process.

More opportunities to learn one from others experiences are highly appreciated by ROCs HR departments
and top management.

7.8.5 Guidelines and manuals
7.8.5.1 Manual Performance Appraisal System. Appendix D5.

This manual describes the key features of a performance appraisal system. It assists the HR departments
and management in implementing a performance appraisal system.

During the national seminars delivered under the FOPIP2 TA the following guidelines and instructions have

been transferred to ROCs management teams, and will also be included in Appendix D.5:

= Performance appraisal guidelines for managers — describe the main features and principles of PAS and
provide recommendations on organising and conducting the PA interview

= The Manager Preparation Form for PA.

During one to one concealing sessions the consultant has assisted the members of the management team
to develop KPI for each job position included in the target group

FOPIP 2 has provided to ROCs practical tools for PAS elaboration and review including
= Qverall process planning for PAS elaboration and review

= Guide how to customize a PAS to own needs
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Step by step approach to elaboration and review with participation of key stakeholders
Methodology for consultation of staff./ managers including the assessment of satisfaction of staff
Methodology for implementation\

Procedures for appraisal

Training kit for appraisal.

7.9 Staff training
7.9.1 Assessment

Most ROCs employ, to a varying degree, a functioning training cycle management system. Institutionalised
and therefore periodic trainings needs analysis, however, had to be introduced and is implemented by the
participating FOPIP 2 ROCs. It was noted that management — notably middle and lower levels - appears to
have a rather passive attitude concerning trainings and would participate in trainings only when courses
were offered. Most training events concerned job health and safety. This training is often prescribed by law
or part of certification of workers.

A number of ROCs co-finance trainings and education of their staff as part of the collective labour
agreement. These trainings were often of educative nature and are based on the specific employee’s wish
rather than job-oriented training based on a training needs assessment or in view of career development
and in the joint interest of employee and company.

Some other ROCs are well-aware of certain training needs, but are unable to define or implement proper
training measures.

A small number of ROCS maintained proper documentation of the training activities. This is then usually
part of the quality management system.

7.9.2 Active training system - recommendations

The interventions of FOPIP 2 are detailed in the specific Action Plans. As a first step, a seminar was
dedicated to raise awareness amongst senior management and modern management methods were being
proposed. Part of those is performance appraisal and performance related remuneration, which in turn
requires dedicated job descriptions and target setting (and appraisal). For this, staff needs certain
qualifications and, as in any modern organization, requires constant review, retraining, additional
qualifications, etc. this is appraised by a periodic trainings need analysis (TNA) and a responding trainings
plan. This TNA and trainings planning are not one-off measures but imminent features of modern
management systems.

The following methodology has been introduced:

Performance appraisals

Conduct systematic training needs assessment

Training planning (strategic training plan 2- 3 years; yearly training plan, with a budget)
Implementation (organizing, facilitating)

Co-financing and stimulating training requests from employees

Reporting and documentation of training activities

Training results evaluation.
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7.9.3 Activities and results

Comprehensive TNAs were conducted in (most of) the FOPIP 2 ROCs, where senior staff was invited to fill
in questionnaires after the end of dedicated workshops. These were analysed and returned to the ROCs for
further action and implementation, which has been provided on a one-to-one consulting basis. HR
Professionals and managers were also assisted in performing TNA for PIU members, finalized with
dedicated training plans.

7.9.4 Follow-up

= Further assistance in the introduction of TNA should be provided to the less advanced ROCs. This
should preferably be linked to other HR instruments.

= At a national level, it is advisable to collect information and provide assistance in dissemination
information about suitable training agencies and possibilities. ARA may play a role in collecting and
dissemination of this kind of information.

7.9.5 Guidelines and manuals
7.9.5.1 Manual Training needs analysis and training planning (Appendix D6).

This manual can be used for training needs analyses and training planning. It describes different types of
training interventions and provides a structured way to conduct training needs assessments and arriving at
a training plan.

A TNA questionnaire for managers has been transferred to ROCs under FOPIP 2, together with a check-
list for the development of a training program and models for training evaluation, and it has been included
in this appendix (Appendix D.6)

The manuals and guidelines in the training area provided and transferred to HR departments during
FOPIP2 covered TNA training planning evaluation of training.

The assistance focused on qualitative aspects - in order to make training more effective in these days when
training budgets were cut and the workload is more and more demanding on key staff.

A comprehensive guide for Training procedure was prepared and introduced in a training course
A competency framework for managers as well as a guide for management development

Guidelines for software HR records including competencies (qualifications) linked with performance
appraisal and training.

7.10 Career management and development
7.10.1 Concept

Career development (CD) process comprise of two overlapping purpose and interests:

= For the employee it means: development of the capacities, with the aim of increased job satisfaction
and an increase in the career prospectus.

= For the ROC it means increase the level of qualified and motivated work force and most importantly,

keep qualified staff.
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Career Development implies responsibilities for both the water company and
the employee.

The company can offer opportunities, but the employee has to appreciate
and make use of those.

CD in a water utility is, as a concept, slightly more complex than it is in other commercial companies. This
is because of the defined functional nature of a water utility, where innovation is introduced externally and
the internal structures and HR have clearly defined roles and responsibilities. A water utility must, at any
time, provide its services and this its the primary aim of the water utility. Innovations from “within”, of
technical nature, of institutional, managerial or financial nature are perhaps less prominent than are
external reform, advice and assistance.

This is why water utilities should utilize and make room for innovations to the maximum extent possible and
offer career development prospectus to those who actively work towards enhancing their career.

CD does not require a separate set of instruments. CD can be implemented with a common set of modern
HR instruments and giving due attention to the career issues and perspectives.

To give shape to career management the key recommendations for the water company are stated below.

7.10.2 Main recommendations for the ROCs to implement attractive career
development prospectus

1. Implement a good Performance Appraisal system, including feedback interviews.

2. Have good and current job descriptions available and accessible for your employees. These job
descriptions are indispensable as those define job requirements and are thus the basis for further
career development.

3. Have good personnel management plans. Personnel management and recruitment plans provide clarity
as to the number and qualities of staff and potential career development for the immediate future.

4. Introduction of performance related remuneration.

5. Active and stimulating role of direct supervisors. Supervisors should facilitate development of their
employees. Proper appraisal, spotting development opportunities and demanding implementation of
newly trained skills and knowledge are crucial.

6. Conducting of TNA and operation of a professional trainings implementation plan. Make regular training
needs assessments and participating in trainings is part of the performance appraisal.

7. Have a clear succession plan and well defined career paths

8. Have a professional, capable and active HR function.

7.10.3 Activities and results

The activities and support of FOPIP focused on the various instruments that contribute to career
management.

The management TNA questionnaire was applied for the management team of all the ROCS subject to
FOPIP 2 TA. Results were concluded in a Management Development Plan that is monitored by the HR
Department. In addition to this following to specific assistance offered for HR Department a frame work for
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a training and development data base was developed together with the members of HR department and
management team. Members of the HR Department have been trained and encouraged to update
constantly the content of the data base.

7.10.4 Guidelines and manuals

7.10.4.1 Guideline Career Development (Appendix D8)

During FOPIP 1 it was prepared a guide for Career Development including: best practices, strategic
factors; analysing the labour need and the demand, integration with the recruitment, performance
appraisal, rewarding and training, the career management process and policy.

7.11 Transferring and integrating staff in the ROC

7.11.1 Assessment

As part of the regionalization processes, staff of ‘incoming’ operators is to become staff of the ROC. This
transfer and integration of staff in the ROC has two distinct aspects:

= Job security and labour contracts

= |ntegration in the work force.

7.11.2 Job security and labour contracts

Job security and the contractual aspects of transfer and integration of staff in the ROC appeared hardly a
crucial issue in the whole regionalisation process. This was somewhat a surprise for Consultants.

Job security and labour contracts appeared for most companies not a
stumbling block in integration.

The transfer and integration issue on this topic was simplified as result of the following aspects:

= The integration of local operators was usually done on the condition of transfer of existing staff to the
new operator. In some cases, the transfer also guarantees no lay-offs during a period of one year.

= Often, the local operators and particularly the smaller ones have experienced difficulties in covering the
operational cost. In order to cut costs some local operators show low staffing and low salary levels.
Further, it has resulted in departure of qualified staff with little inflow of young new recruits. The
remaining — often ageing — staff therefore perceives the integration as a change to combat deterioration
and see it as an improvement of their personal situation rather than a threat.

= Transfer of staff and entering into a new collective and individual labour contract is not unusual in
Romania; Matters of pensions and social insurance are more state-organised. Therefore, it makes little
difference for which organization one works.

Consequently and somehow surprisingly, the integration of staff under the ROCs is and has been less
complicated than originally anticipated.

7.11.3 Integration in the work force

Integration of the work force appears far more an issue for the ROCs and HR management:

1234///19/A 01 iulie 2010
\\10.243.148.99\fopip 2\Outgoing Reports, Papers & Docs\19 National W&WW Utility ManuahWUM final
ENG\WUM_English_FINAL.doc

120



National Water and Wastewater Utility Manual

Mott MacDonald

In association with MVV &
CIMP

The staff to be transferred may not have the necessary qualifications. Often, the ‘incoming’ operators’
poor financial performance has not stimulated attracting and developing the right personnel. Knowledge
and skills of staff may be obsolete. In some cases the incoming operator managed to keep ‘its best staff’
and transferred it to the ROC; in other cases ‘good staff’ has remained in the local council’s
administration.

Staff of the incoming operators have worked under different HR systems or — in some cases — in virtual
absence of HR systems. That requires a substantial effort in upgrading of the ROC’s HR function.

7.11.3.1 Integration of work force — main concerns

Qualification of staff
Implementation of HR systems for all participating operators
Culture and mindsets.

7.11.4 Follow up

With regard to HR, efforts for the ROC have to be focused on:

Developing and integrating HR systems for all the operators

Personnel planning, in order to make best use of human resources available within the whole operator.
This includes eventual transfers from one local operator to another or between regional functions and
operators.

When possible, determine reasonable ‘entry level qualifications’ for staff of ‘incoming operators’. These
qualifications may assist the ROC to receive reasonably qualified staff from the incoming operator.
Dealing with eventual cultural differences (e.g. management style and communication) between the
various operators

ROCs should be pro-active and provide advice and support to the “incoming” operator on a variety of
HR topics (job descriptions, training, personnel planning, and recruitments). The ROC may consider
seconding expert staff to the newcomer to prepare for and smooth the transfer.

7.11.5 ROCs HR activities in integration

Integrating and implementation of HR systems and practices
Personnel planning
Pro-active support and advice, even before actual integration.

7.12 Outsourcing

7.12.1 Assessment

Outsourcing is seen as disposing and transferring activities of the company to private sector agencies.
Outsourcing is considered to offer possibilities to improve effectiveness and efficiency of the water
companies because the water company should focus on its core and value adding activities.

Under the FOPIP 2 technical assistance, comprehensive guidance was provided regarding outsourcing
potential. The core services must be provided by the ROC, because of the “essential part of the services”
criterion of the in-house rules. The outsourcing potential depends on a number of factors and on the
specific situation of a ROC. These could be:

Geographic considerations, for example if a ROC has an abundance of water sources;

Political situation of a ROC, if, for example, politicians wish a comprehensive or a slim water services
provider;

The market situation, are there alternatives in the region;
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= Financial considerations, can a ROC afford to pay an external services provider;
= Regulatory considerations, how can service delivery be ensured?

Outsourcing

Outsourcing may help water companies to focus on its core and value adding
activities.

The extent to which ROCs consider outsourcing differs. On the one hand, SC Apa Canal 2000 (Pitesti) has
outsourced its network maintenance and repair activities nearly completely to private sector contractors.
Only a small repair team for urgencies is still on the payroll of the company. It has also outsourced its
transport activities nearly completely.

However, further practical steps in studying possibilities or implementing it meets often a number of

constraints:

= A certain reluctance to give up direct control of activities in the company. As a consequence, often only
non-core and not critical activities are considered (e.g. security, gardening, and maintenance of
buildings, etc.).

= Limited information on effectiveness and efficiency of the water company’s activities. Management
information and management quality is yet to be fully developed. That makes proper assessment of the
potential gains of outsourcing difficult.
Resistance with regard to the idea of reducing staff numbers.

= Non-availability (or perception of this) of qualified external contractors. It appears that apart from the
obvious services like security, there is insufficient market information about potential providers of
services. Also, providers may be sought outside the known environment of the water companies (e.g.
nationally rather than locally).

= Water companies are missing the managerial capacity to conduct a proper analysis of outsourcing
possibilities (cost of activities, benefits, management arrangements).

7.12.2 Activities and results

Staffing levels, manpower efficiency and eventual possibilities for outsourcing were discussed with a couple
of water companies.

A manual describing background, considerations and possibilities for outsourcing was developed. This
manual can be used for feasibility studies on outsourcing with individual companies.

Under FOPIP 2 a comprehensive outsourcing methodology was introduced and executed. The findings are
as shown below.

In a first step, the core business had to be defined, since the core business cannot be outsourced; the
study only concerns the water supply side (wastewater was not included into the methodology).

The sectors discussed with the ROCs were selected not on a comprehensive basis, but on a selective
basis, to highlight and demonstrate potential. The sectors were:

= Water abstraction (and treatment);

= Waster distribution (and supply);

= Meter reading (including billing and collection);

1234//19/A 01 iulie 2010

\\10.243.148.99\fopip 2\Outgoing Reports, Papers & Docs\19 National W&WW Utility ManuahWUM final
ENG\WUM_English_FINAL.doc
122



National Water and Wastewater Utility Manual
Mott MacDonald

In association with MVV &
CIMP

Vehicle Fleet management, maintenance;

Team of Experts (highly qualified engineers that are needed but not all the time, the idea was that these
highly qualified experts could provide the services to more than one ROC and possibly offer consulting
abroad);

Certain administrative services (such as secretarial work, etc);

IT services;

Canteen and

Others.

ROC Core Business

100%
90%
80%
70%
60%
50%
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20%
10%

0%

H core

B noncore

The graph shows that most ROCs see the water core business as water abstraction and distribution and
directly related services such as metering are seen as core business. This demonstrates that the ROCs
have a good understanding of the core business and where outsourcing can take place in line with the in-
house requirements.

It is interesting to see the split on the metering side, nearly 40% of the ROCs do not see metering as a core
business. It also shows that the vehicle fleet, IT and canteen business are not seen as essential, but almost
all ROCs have these functions (apart from a few exceptions regarding IT).

The next graph shows if and to which extent the ROCs believe that EU funding is relevant to the sectors.
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Again, the ROCs have quite rightly decided that the water abstraction and distribution side is relevant and
have (graph above) therefore decided that those be core business. Counter to the graph on the core

business, metering is seen as being relevant to EU funding.

The final graph shows the concrete potential for outsourcing, as seen by the ROCs.

Figure 7.10: Potential for Outsourcing - ROCs' perspective
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The trend is that core business and / or business relevant for EU funding should be kept under the ROC.
This is a correct outcome, as these sectors (core) must be assumed by the ROC and can therefore not be

subjected to any outsourcing considerations.
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The non core sectors, whilst the ROCs see quite clearly that these may not be a core service, only half the
ROCs consider outsourcing as a service delivery option.

Figure 7.11: Adjusted outsourcing potential
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This graph shows that the ROCs opinion and willingness to consider outsourcing as a service delivery
alternative increases with the view of a specific sector being a non-core activity of a ROC. This concerns
mainly IT and, somewhat surprisingly the vehicle fleet management and maintenance to a larger extent as
does IT and the canteen business.

7.12.3 Follow-up

With interested individual companies, feasibility studies may be implemented.

7.12.4 Guidelines and manuals

7.12.4.1 Manual Outsourcing (Appendix D7)

This manual presents a background on outsourcing (e.g. reasons and considerations), a process with
different steps in the outsourcing study and contracting process and a listing of possibilities for outsourcing.
Management can use this manual to get a better and broader understanding about the key aspects for

outsourcing.

Under FOPIP 2 an Outsourcing set of instructions has been developed and transferred to ROCs
management teams (Appendix D.7) )
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ROCs will be in the next years in the situation to decide on outsourcing of specific activities for which it
was not made a decision, In addition to the guide provided and the training when competences were built
there are examples of analysis which are easy to be followed.

The guide prepared for outsourcing is a very practical tool to be applied in varied situations

Examples resulted in the workshops (delivered in October 2009) as well as on the job training in some
ROCs are additional guides for applying the methodology in an effective manner.
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8. Technical and operational management

8.1 Introduction

This Chapter of the Manual presents information on a selection of major topics relevant for to the
management of the technical and operational functions of Romanian water companies that have
participated in the FOPIP projects — and other organisations involved in the development of the municipal
water and wastewater sectors in Romania. The main topics included in this Chapter include:

Asset management (Sub-section 8.2)

Approaches for reduction and control of NRW (Sub-section 8.3)

Water quality monitoring (Sub-section 8.4)

Levels of Service and Standards of Service (Sub-section 8.5).

Operation and maintenance (Sub-section 8.6).

Energy management (Sub-section 8.7).

Further information guides, examples of previous experience and several outline strategies on relating to
these topics can be found in a series of appendices.

8.2 Asset management
8.2.1 Introduction

Drinking water and wastewater utilities need to make investments to:

= ypgrade ageing and deteriorated mechanical and electrical equipment, vehicles, and infrastructure,
including underground pipelines, treatment, laboratories, storage facilities, workshops, buildings, etc.
meet new regulatory requirements
serve a growing population
improve security.

Many utilities have not been generating enough revenues from user charges and other local sources to
cover their full cost of service. As a result, utilities have deferred maintenance and postponed needed
capital improvements.

To address these problems and help ensure that utilities can manage their needs cost-effectively,
comprehensive asset management is needed.

ROCs have an imposing and valuable portfolio of assets, mainly underground in the form of water pipelines
and sewers, which urgently require considerable investment both for expansion of the service area and for
maintenance and replacement of existing assets. The management of this infrastructure is by any standard
big business. The future challenge calls for changes in managing the water and wastewater assets by
adopting a more "businesslike" approach where customers’ needs are considered and agreed Standards of
Service are achieved on a sustainable basis in the long-term.

ROCs are faced with the substantial challenges of having to simultaneously:

= Manage the expansion of water supply and wastewater systems to increase the coverage rate of these
services

= Provide for the urgent rehabilitation and replacement of the ageing assets
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= Upgrade of their facilities to comply with the current and future drinking water and effluent standards
contained in the Water and Wastewater Directives.

If these challenges are to be taken up and met within a reasonable timeframe, the municipal enterprises
need adopt modern management methods and procedures that will break the vicious cycle of lack of
funding and deteriorating operational effectiveness. Without such changes, the present unacceptable
service levels will decline further and customers will start to withhold payment for the services, and the
image of ROCs will decline further. The unacceptable situation of a total collapse of the water supply
function could result in the not too distant future which would endanger the public health of the population.

To avoid further deterioration, funds must be secured and allocated to not only increase coverage, but also
to rehabilitate the assets that are in a state of emergency. Costs for implementing improvements of the
facilities would be on top of the rehabilitation costs. More accurate and detailed assessment of the state of
repair and performance of the facilities is required to achieve effective forward planning and to justify
investment priorities.

Asset management and long-term forward planning are essential for efficient maintenance and effective
development of the water and wastewater infrastructure.

Comprehensive asset management involves the systematic collection of data and the application of
analytical tools such as life-cycle cost analysis and risk assessment.

Asset management is a continuous process that guides the acquisition, use, and disposal of infrastructure
assets to optimize service delivery and minimize costs over the asset’s entire life.

8.2.2 Why ‘asset management’?

Knowing the condition of assets, and knowing where to prioritize rehabilitation and replacement spending
helps utilities preserve assets, maintain reliable service, and understand long-term financial needs.

Asset management contributes to rational capital investment and asset improvement plans that will be
supported by the public, elected officials and regulatory bodies.

Asset management is a way to target the points in the system where spending is crucial to manage risks
associated with potential asset failures — thereby optimizing spending needed to keep the system working
reliably and customers satisfied.

Data collected, analyzed and shared through an asset management approach can be used by the ROC to:

= make better informed decisions on maintaining, rehabilitating, and replacing assets giving the potential
to make operations and maintenance more efficient

= to communicate more clearly with their ADI, other external control bodies and the public, giving the
potential to strengthen the justifications for changes to O&M management methods, investment plans
and tariff adjustments

There are many positive benefits of asset management. Systems that fully embrace asset management
principles may achieve many or all of these benefits. However, systems may achieve some of these

1234///19/A 01 iulie 2010
\\10.243.148.99\fopip 2\Outgoing Reports, Papers & Docs\19 National W&WW Utility ManuahWUM final
ENG\WUM_English_FINAL.doc

128



National Water and Wastewater Utility Manual
Mott MacDonald

In association with MVV &
CIMP

benefits just by starting asset management. The benefits of asset management include, but are not limited
to, the following:

better operational decisions

improved emergency responses

greater ability to plan and pay for future repairs and replacements

increased knowledge of the location of the assets

increased knowledge of what assets are critical to the utility and which ones are not critical
more efficient operation

better communication with ADI, other control bodies and customers

tariff rates based on sound operational information

increased acceptance of tariff rates

capital improvement projects that meet the true needs of the system.

Using asset management concepts, utilities and other organizations responsible for managing capital
infrastructure can minimize the total cost of designing, acquiring, operating, maintaining, replacing, and
disposing of capital assets over their useful lives, while achieving desired service levels.

Collecting, sharing, and analyzing data on capital assets allows ROCs to make more informed decisions
about how best to manage the assets. In particular, utilities use the information they collect to allocate their
maintenance resources more effectively and to make better decisions about whether to rehabilitate or
replace aging assets.

These improvements help utility managers reduce duplication of effort and improve the allocation of staff
time and other resources.

8.2.3 Main challenges in asset management

The main challenges for asset management include:

= gathering and integrating complete and accurate data will require significant resources to determine the
physical and operational condition of current assets and the need for future investment

= managing the information efficiently can be difficult when existing data are incomplete and inaccurate,
the data comes from several localities, multiple departments and presently might be maintained using
different and incompatible systems e.g. software programs

= successful implementation requires cultural change, departments long accustomed to working
independently must be willing to coordinate and share information

= utilities may find that their efforts to focus on long-term planning conflict with their short-term priorities.

The above mentioned challenges can be expressed as asset management tasks that should be undertaken
by ROCs:
= Collecting and organizing detailed information on assets. Collecting basic information about capital
assets helps the ROC’s O&M personnel to identify and understand more comprehensively their
infrastructure and to make informed decisions about the assets. Information on an organization’s
existing assets generally should include:
— descriptive information about the assets, including their purpose (duty requirements), age, size,
construction materials, location, and installation date;
— an assessment of the assets’ physical and operational condition, along with key information on
operating, maintenance, and repair history, and the assets’ expected and remaining useful life;
— information on the assets’ value, including historical cost, depreciated value, and replacement cost.
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= Analyzing data to set priorities and make better decisions about assets. Under asset management,
managers apply analytical techniques to identify significant patterns or trends in the data they have
collected on capital assets; help assess risks and set priorities; and optimize decisions on maintenance,
repair, and replacement of the assets. For example:

— Life-cycle cost analysis. Managers analyze life-cycle costs to decide which assets to buy,
considering total costs over an asset’s life, not just the initial purchase price. Thus, when evaluating
investment alternatives, managers also consider differences in installation cost, operating efficiency,
frequency of maintenance and repairs, and other factors to get whole-life picture of asset costs.

— Risk/criticality assessment. Managers use risk assessment to determine how critical the assets are
to their operations, considering both the likelihood that an asset will fail and the consequences—in
terms of costs and impact on the organization’s desired level of service—if the asset does fail. Based
on this analysis, managers set priorities and target their resources accordingly.

= [ntegrating data and decision making across the organization. Managers ensure that the information
collected within an organization is consistent and organized so that it is accessible to the people who
need it. Among other things, the organization’s databases should be fully integrated; for instance,
financial and engineering data should be compatible, and each asset needs to have a unique identifier
that is used throughout the organization. Regarding decision making, all appropriate units within an
organization should participate in key decisions to help ensure that all relevant information gets
considered and to encourage managers to take an organization-wide view when setting goals and
priorities.

= Linking strategy for addressing infrastructure needs to service goals, operating budgets, and capital
improvement plans. An organization’s goals for its desired level of service—in terms of product quality
standards, frequency of service disruptions, customer response time, or other measures—are major
considerations in the organization’s strategy for managing its assets. As managers identify and rank
their infrastructure needs, they determine the types and amount of investments needed to meet the
service goals. Decisions on asset maintenance, rehabilitation, and replacement are, in turn, linked to the
organization’s short- and long-term financial needs and are reflected in the operating budget and capital
improvement plan, as appropriate.

Implementing the basic elements of asset management is an iterative process that individual organizations
may begin at different points. Within the water industry, for example, some utilities may start out by
identifying their infrastructure needs, while other utilities may take their first step by setting goals for the
level of service they want to provide. The interrelationship between the elements of asset management can
alter an organization’s strategy for managing its assets. For example, once an organization has completed
a risk assessment, it may scale back its efforts to compile a complete, detailed inventory of assets to focus
initially on those assets that are associated with the main risks e.g. systems or equipment where failure
would (a) create risk of death or injury to the public or ROC personnel (b) seriously and adversely impact
the operator’s ability to maintain services to customers, (c) result in high repair or replacement costs (d)
etc.

8.2.4 Current Situation

In ISPA - FOPIP towns, asset information is held in several locations, both with the Operator and the asset
owners, the individual Municipalities and the County Council. The information is also distributed in several
departments within the same institution. For example:
= Finance
— an asset inventory is used for the valuation of assets and for depreciation calculations for the annual
accounts

= QOperations
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— water databases used to hold “water pumped” and pump data

— wastewater databases and map base, holds maintenance and repair event data
— mechanical and electrical planned maintenance system

— pipe work repair and capital works database

— municipalities and county council

— engineering services record drawings and digital maps

— pipeline record drawings.

The datasets are not complete and there is little compatibility between the systems. Not all of the data is
held electronically.

For most of the ROCs, the current maintenance procedures are only applied to keep the main components
of the system (water supply or wastewater) functioning. There are no planned and sometimes not even
clear maintenance procedures, only servicing rules being set in place.

Asset management is not a common practice, as such routine maintenance plans, renewal strategies and
capital works programs are not developed and used in most of the ROCs.

More details on the ROCs existing asset data bases in the light of the need for the restructuring process
are presented in Appendix E1.

8.2.5 Requirements

Asset Management requires utilities to collect complete and accurate data; therefore, the utility should
assess:

= condition of their existing data

= ability to coordinate existing data across departments

= need to upgrade technology

= ability to sustain complete and accurate data

The first step in the process is asset identification. Asset identification is the process of identifying and
numbering the primary components in the system. Assets can be grouped by type, functional
characteristics, location, etc.

Once the components are assigned unique identifiers, the utility can link information systems and
aggregate data for financial, economic, technical and management use.

Identification begins with architectural or engineering maps and as-built construction or repair records,
which may exist in paper or electronic format. Information from these records should be transferred to a
database, such as a spreadsheet, relational database, or asset management software program. Each
component record includes fields for relevant information.

By ownership status, the Delegation Contract for FOPIP / ISPA — General Provisions section identifies
three types of assets: Own Assets, Return Assets, Take-Back Assets (see text box below).

The second step in the process is compiling an asset inventory — i.e. a database containing information
about:
= 3age, condition, and location of the assets

m  asset size and/or capacity
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valuation data (e.g., original and replacement cost)

installation date and expected service life

maintenance and performance history (e.g. frequency and date of repairs, rate of replacement, rate of
extension, no. of complaints and time of response, etc.);

construction materials and recommended maintenance practices.

Provisions in the Template Delegation Contract on type of assets:
Provisions in the FOPIP / ISPA Delegation Contract — General Provisions, on the type of assets

e Own Assets are mainly, and without limitation, made up of certain buildings used as offices or
accommodation which, due to their location or arrangement, are not essential to the continuing
provision of Granted Services on termination of the Delegation Contract and, if the case arises, of
non-specialised motor vehicles, office equipment and furniture and non-specialised software (Art.
14.2)

e Return Assets consist in the assets of the Granting Authority, which are afferent and necessary
for providing the Services, which exist and are granted to the Concessionaire or which shall be built
and shall be granted to the Concessionaire for the duration of the Delegation Contract (Art. 7.1).
Return Assets include the assets within the Concession Area, either existing, or to be built or
incorporated later to the public domain. (Art.7.2):

- the lands granted / purchased by the Concessionaire, belonging to the public domain and
supporting the buildings and the installations/networks afferent to the drinkable water supply
and wastewater public services and other lands which are strictly necessary for the operation
of equipments and works

- the equipments and works granted to the Concessionaire or built and financed by the
Concessionaire for the production and supply of drinkable water (boreholes and draw-off-
points, transmission pipelines, treatment plants, reservoirs, pumping stations and distribution
systems, flow measurement and metering equipment, and all other associated devices and
installations) and for wastewater collection and treatment (collection systems, pumping
stations, pump mains, treatment plants and discharge constructions, flow measuring devices,
and all other associated devices and installations)

- the public buildings used as workshops, laboratories, offices, warehouses or accommodation,
which are part of the Granted Services to the Concessionaire.

Return Assets can be Renewable and Non-Renewable.

Optional Take-Back Assets are fixed assets, real estate and movables, purchased or built by the
Concessionaire for the sole purpose of providing the Granted Services, except for assets mentioned in
Art.7.1.2

The introduction of an effective asset management for the water and wastewater systems will require the
following:

Development of an asset inventory that will hold relevant asset data including; size of units, design
capacity, throughput and also condition and performance assessments.

Development of asset valuations that will be compatible with the requirements of the Financial
Accounting systems.

Development of asset condition and performance grading criteria.

The making of condition and performance assessments of the operational assets. It is important that the
system operators and managers, who know and understand the history of the operational systems, will
play the major part in this process.

Development of asset “Criticality” criteria, which will be used to identify the importance of the individual
asset to the operation of the Operator.

Development and monitoring of Operational Performance Indicators [OPI's] and to understand the
reasons and factors affecting performance.
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= Development of investment strategies that can be used the identify investment needed.

Data collection is a continuous process and utilities need to remain consistent in gathering data and
updating their central asset inventory as they repair, replace, add or de-commission infrastructure. Regular
updating ensures that the information remains useful over time.

8.2.6 Key elements of asset management

= |evel of service
— a basic level of service can be defined as reliable services, delivered at a minimum cost, consistent
with applicable environmental and health regulations
= Performance goals
— and related performance measurements, i.e. specific measures designed to assess whether level of
service objectives are being met
= Asset identification and valuation
— process of identifying and assigning unique identifiers to the primary components in the system
— once the components are assigned, the date can be aggregated and linked for financial, economic,
technical and management use
— identification begins with architectural or engineering maps and construction or repair records;
information is then further transferred to a database (spreadsheet, relational database, or asset
management software programme)
= Condition and performance assessment
— above ground assets (wellfields, reservoirs, pumping stations, etc) - using dedicated Asset Condition
Grading Templates
— underground assets (transmission mains, distribution mains and the sewerage systems) - subjective
assessment based on the analysis of the repair and capital repair information held in the operational
repair databases. The opportunity should also be taken to make condition assessments when
network repairs are carried out
= [nformation system
— designed as to include some or all of:
— up-to-date system maps
— data related to capacity assessment studies, inspections
— inventory of assets, including age, capacity, major construction materials, historical cost,
condition and performance
— information related to identified structural and non-structural defects, including type of defect,
severity, location, and date of discovery
— records of routine preventive operation and maintenance activities, including type of activity,
location, date, and labour, material, and equipment costs
— inventory of maintenance facilities and equipment, including replacement parts
— results of inspections and tests for new or rehabilitated system components
— schedules and budgets for routine operations and maintenance activities and planned
rehabilitation and replacement projects
= Rehabilitation and replacement planning
— goal - to find the point in the asset’s life cycle where the cost of replacement is balanced against the
accelerating cost to maintain it with a declining level of service

= Maintenance analysis and planning
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— goal - to improve system performance and preserve asset condition as long as possible;
— effective planning = target maintenance activities to meet the goal and minimize costly emergencies
— Criticality criteria should be developed in order to identify the importance of the individual asset to
the operation of a ROC
— OPI's should be developed and monitored to understand the reasons and factors effecting the
performance
— Maintenance, rehabilitation and replacement should be based on Criticality criteria, condition
assessment and OPI’s
= Financial management
— financial forecasting over a long term period, annually updated
— annual estimate of the cost to maintain the system
— support data :
— asset identification and valuation
condition and performance assessment
performance monitoring
current and future capacity assessments.
= Continuous improvement
— periodic review of systems against performance measures to identify any shortfalls
— performance measures can be related to level of service goals, condition maintenance goals, or
asset management system goals.

These elements should be implemented by everyone in the organization, involving management, financial,
engineering, administration, and field staff.

8.2.7 Asset Management Process

Asset Management’s primary function is to enable a utility to manage its infrastructure assets. This requires
an accurate understanding of what assets the utility has, their condition, their relative importance to the
reliable provision of services, risks in the event of asset functional failure, and replacement value. It also
requires an understanding of what business practices associated with asset management can be
continuously improved, what the priorities and risks are, what improvements need to be made to optimize
the use and extend the life of the assets, and how to fund the assets’ maintenance, refurbishment, and
replacement most effectively.

The asset management process includes periodic audits of all process elements to achieve at least the
following five objectives:

= meet utility-wide goals

reduce and anticipate asset-related costs

meet required service levels

conduct asset-related procedures as planned, and

update and improve asset plans properly.

Steps and key issues for a generic asset management process are shown in Figure 8-1.
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!

GOALS AND POLICIES

ASSET INVENTORY
(DATABASE development / update)

CONDITION ASSESSMENT AND
PERFORMANCE MODELING

FINANCING
(Budget allocations)

ALTERNATIVES EVALUATION
AND PROGRAMME OPTIMIZATION

A

SHORT AND LONG TERM PLAN

(Maintenance, Rehabilitation and
Renewal)

A 4

PROJECT IMPLEMENTATION

A 4

PERFORMANCE MONITORING
(Feedback)

Y

A 4

What are our goals and policies?

What is included in the asset
database? How is the database
organized?

What is data accuracy and validity?

What is the value of the assets?
What are their specific functions?
What services do they provide?
What type of service is each asset
providing / contributing to provide?
What data is missing / needs to be
actualized / needs to be
reorganized?

How is data organized? - Type of
support, storage, collection and
distribution methods; How often is
it updated?

What resources are available? What
is the budget level? What is the
projected level of future funding?

What is the current and historical
status and performance of assets?
What are the estimates (condition
and performance) for the future?

How can we maintain, preserve or
improve our assets to ensure the
maximum  useful life  while
providing acceptable service levels?

What investment options may be
identified by asset category? What
are the associated costs and benefits
of these options?

What option or combination of
options is the optimal one?

What are the consequences of not
properly maintaining the assets?

How can the information on the
impact of the condition and
performance of  assets be
communicated to the end user?

How can we best manage our assets
for ensuring the least inconvenience
to the end user when repairing and
replacing the assets?
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e  How do we monitor the impact of
implementation? How do we adjust
the decision making framework
when and if necessary?

8.2.8 Interfaces

To the extent possible, the operator should use specialized asset management software or extend its
information system with an asset management component for managing its assets.

The asset management component (software) should include the asset inventory and should integrate the
condition, criticality and performance of assets.

The software used for asset management should calculate the remaining useful life and costs for repair
and replacement of each component (by locality, process, zone, basin, date of installation / commissioning,
dates (past and predicted) of repairs, replacements, etc.). When used in conjunction with the financial
analysis system, the asset management software should provide a consistent methodology for evaluating
assets and for prioritizing repair and/or replacement projects.

Any asset database developed for asset management should be able to transfer data to and from the other
systems of a ROC that are also to be developed e.g.:

= MIS

asset inventories / databases / GIS

finance - accounting system

network models for planning work on water and sewer systems

customer systems.

All databases must be compatible or have satisfactory interface arrangements.
8.2.9 Asset Management Plan

An Asset Management Plan (AMP) is a structured approach to minimise the life-cycle cost of assets while
improving required service levels and sustaining the condition of the water supply and wastewater assets.
It is a performance based business approach to improving service levels and can help ROCs to achieve
several important objectives including:

targeting investment effectively and efficiently

improving service reliability

regulatory compliance

increased productivity and competitiveness

more meaningful financial planning and reporting

“visibility” for buried assets

ability to justify investment -requirements to ADI, other control bodies and funding agencies.

Asset management is a planning process that enables the ROCs to get the best value from each of the
assets whilst ensuring adequate financial resources to rehabilitate and replace the assets when necessary.

The AMP is a document that summarizes the operator’s approaches to the management of its assets.
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Utilities should prepare an Asset Management Plan prior to any other asset management related activity.

The document must be flexible and should contain an explanation of how the system is operating each
component, not the actual data obtained from each component.

The actual data should be in a format that can be easily updated (e.g. computer data base, asset
management software, etc.), and the results of analysis performed (summary of condition grading, criticality
assessment, remaining useful life, maintenance, rehabilitation and renewal needs, implementation plan,
etc.) can be included in annexes as background and support documents for further analysis.

The Asset Management Plan:

= should be able to explain how the operator is going to manage its asset in the long-term

= does not need to be lengthy and should be written in such a way that all departments within the operator
can make use of it (the goal is to make it easy to understand and useable by the employees of the
operator)

= should be periodically reviewed (annually) to determine if the overall methodology has changed and, if
so, the document should be revised; if not, the document can be left in its current status until the next
review.

The database that is used in asset management should be updated continually to take account of changes
(e.g. as breaks are repaired, failure data on respective assets should be updated, new assets should be
added, decommissioning of old assets should be recorded, etc.). This type of updating should not require
the overall AMP document to be revised.

A proposed structure / outline for the AMP is presented in Appendix E2.

An AMP is not complete without an implementation plan. The implementation plan should include details of
the activities presented in AMP, with deadlines, responsibilities and associated costs.

A model of AMP implementation plan is presented in Appendix ES3.

AMP together with the other plans and strategies developed by ROC are to be correlated to each other and
should be reflected in company’s Business Plan. The implementation plans of each of these plans and
strategies are the key elements based on which the ROC will prepare its Business Plan.

A detailed discussion on the impact on asset management plans of future investments proposed to cover
environmental issues, customer service standards and changes in overall performance levels is presented
in Appendix E4.

8.2.10 Asset Inventory (Asset Database) - Data fields

A comprehensive asset inventory [database] of all of the operational assets needs to be developed. This
database can be populated with data from any existing operational asset databases being used by the
county council and municipalities and the water supply service department and the wastewater facilities
department.

Asset data not already held will need to be identified and added individually. Any missing data will need to
be collected and, as it becomes available, entered in to the asset database.

1234///19/A 01 iulie 2010
\\10.243.148.99\fopip 2\Outgoing Reports, Papers & Docs\19 National W&WW Utility ManuahWUM final
ENG\WUM_English_FINAL.doc

138



National Water and Wastewater Utility Manual
Mott MacDonald

In association with MVV &
CIMP

A key question is “How much information is needed for an appropriate asset management?”

There is no standard answer. Each utility must determine its information needs based on a variety of
factors such as asset management goals, performance measures selected, regulatory requirements, and
collection system size, complexity, and condition.

Under these circumstances, begin with an evaluation and documentation of existing information systems.
For each data stream, questions to answer include:

= how much data is collected?

how is it collected and managed?

how frequently is the information collected?

how thorough are the records?

is the data available to other information systems and/or other users?

The Delegation Contract has clear provisions with regard to the asset data that should be included in the
asset inventory, as presented in the box below.

Provisions in the Template Delegation Contract on Assets Inventory

Provisions in the FOPIP / ISPA Delegation Contract — Common Part, on the Management of Fixed Assets
(Art.29)

The Concessionaire manages the whole of the assets of the Concession in detail, fixed asset by fixed asset, through
the Register of Fixed Assets, which includes:

a) descriptive and technical information necessary for the identification of each fixed asset;

b) physical and technical details of all installed water and wastewater equipment, including structures,
buildings, mechanical and electrical equipment, and details of lengths, diameters and materials of pipes
for water transport, supply, distribution or wastewater collection, stating their make, design capacity
and date of installation;

¢) accounting information related to each Return Asset, namely depreciation, provisions and expenses for
Reinforcements (Rehabilitation), Replacement, Planned Maintenance and Modernisation Works.

The fixed asset management tool is computerized and allows the generation of total amounts at each level, in
particular by groups and sub-groups, by booking code and by grouping of Urban Areas.

Several approaches may be necessary to complete the list of assets, among which are:

= examining of plans, engineering drawings

= interviews with current and former operating and management staff, with residents (in small
communities)

= 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).

Once the list of assets is developed descriptive information about each asset including type, code,
accounting code, age, size, construction materials, location, and installation date is included in the
inventory.
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For example, the location of an asset should be described in such detail as to allow the following
assessment: “If a pipe on street X is replaced what other assets associated with that pipe will also have to
be replaced?” “If a component of the treatment plant is replaced what other assets might be impacted?”

Most utilities have asset inventories containing:

= asset descriptive and technical information

= physical and technical data

= accounting information - depreciation, provisions and expenses

The information that is missing in general from ROC asset inventories is:
= asset condition

asset criticality

history of maintenance and repairs

remaining useful life

asset valuation (actual value and replacement cost)

The methods for generating the data that is currently missing from ROCs asset inventories are presented
further in this section.

Condition Assessment

It is critical that utilities have a clear knowledge of the condition of their assets and how they are
performing.

The condition of an asset describes its structural integrity and safety. Condition assessment is a
consideration of the soundness of an asset in terms of failure liability.

There are many ways to assess the condition of the assets depending on the capability and resources of
the system.

The simplest approach for asset condition assessment is ranking, using some criteria and developed
internally by the operator.

For example, for each asset is assigned a grade of 1 to 5, from very good condition to unserviceable. This
approach uses the best information available and does not require ROCs to gather additional data in order
to rate the assets.

The need for routine or minor maintenance should not affect the basic condition of an asset. Condition
grades should be assigned to assets ignoring their performance.

A higher level approach, or the next step after the initial ratings of the assets, is based on the data on asset
condition gathered through more sophisticated means — e.g. leak detection technology for assessment of
the condition of water pipes.

Sometimes the only suitable way to assess an asset is to compare its performance (maintenance and
repair history) to its expected life.
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The utility should determine what type of grading system works best for its system. A model for the
condition grading and a Condition Grading Template for a water and wastewater system are presented in
Appendix E5.

ROCs are strongly advised to develop Condition Grading Templates for each individual group of assets
and include them in the Asset Management Plan as Annexes.

Condition assessment of above ground assets

A condition survey of all the above ground assets, including buildings, well fields, reservoirs, pumping
stations and the water and wastewater treatment plants, equipment, workshops, transport, etc. needs to be
made and the conclusions entered into the asset database. The operations staff responsible for operating
or maintaining the assets will be responsible for making these asset condition assessments.

Condition assessment of underground assets

With regard to underground assets it is very difficult to monitor deterioration and implement timely
maintenance and renewal. The collection of operational data in a systematic recording system will however
allow its capture as an attribute in the database. A picture of the networks performance can then be
established. It is important that the system operators and managers, who know and understand the history
of the operational systems, play the major part in this process.

As the pipelines cannot be seen, a subjective assessment of the condition of the underground assets
needs to be made and the conclusions entered into the asset management database. These underground
assets include the transmission mains, distribution mains and the sewerage system. ROC O&M staff will
make these subjective assessments of the underground assets, as they are the people responsible for the
operation or maintenance of the assets. In this work they can be guided and supported by the provision of
a spatial analysis of the repair and capital repair information held in the operational repair databases. If the
repair events can be shown on the plans for the specific pipelines and sewers, then the subjective
assessments can be supported and justified. Being able to see which pipes that have had numerous
repairs, will also remind the operational staff and make Managers aware of the more defective mains.

Criticality

Not all assets are equally important to the system’s operation - some assets are highly critical and others
are not critical at all. Furthermore, critical assets are completely system specific. Certain assets or types of
assets may be critical in one location but not critical in another.

In order to identify the critical assets in the system ROCs should look at the likelihood that a given asset is
going to fail. The data necessary for identifying the critical assets is: asset age, condition assessment,
failure history and knowledge on how that type of asset is likely to fail.

An asset is much more likely to fail if it is old, has a long history of failure, has a known failure record and
has a poor condition rating.

An asset is less likely to fail if it is new, highly reliable, has little to or history of failure and has a good to
excellent condition rating.
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Assessing the criticality in a water and wastewater system means analyzing for each asset or group of
assets:

what happens if the asset fails

what are the chances of the asset failing

if this asset fails, how much of the community is affected

if this asset fails, how much would it cost to repair it

if this asset fails, how many other assets could potentially be damaged

if this asset fails, are there environmental and public health consequences.

Criticality analysis has several important functions among which allowing a ROC to manage its risk and
help determining how to better allocate the rehabilitation and renewal funds.

In determining criticality there are two are important dimensions:
= how likely the asset is to fail (probability)
= the consequence if the asset does fail (consequence).

1. Probability of failure can be assessed based on 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. Failure rating can be a simple rating on a scale (from 1 to 5 for e.g.) or may
be more complex if necessary data is available.

2. Consequences of failure, or cost of failure represents the cost of repair, social cost, repair/replacement
costs related to collateral damages, legal costs, environmental costs 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.

Assessing criticality requires an examination of the likelihood of failure and the consequence of failure (see
figure 6-6). The assets that have the greatest likelihood of failure and the greatest consequences
associated with the failure will be the assets that are the most critical.

In order to make a sound investment prioritization, each ROC will have to assess the criticality of the assets
in its system, and assign to each asset a Criticality Index (Cl).

The CI developed should be further used to quantify the importance of the individual asset to the operation
of the ROC. The importance of the asset should be directly proportional to its Criticality Index.
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Figure 8.2:  Criticality assessment
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A model for the calculation of Criticality Index and a Criticality Assessment Template for water and
wastewater system are presented in Appendix E6.

ROCs are strongly advised to develop Criticality Assessment Templates for each individual group of assets
and include them in the Asset Management Plan as Annexes.

All the descriptive information presented above in this section should be included in the asset inventory.

If all ROCs have asset inventories that include information on the type of assets, technical data, location,
technical lifespan, only a few of them have and currently use in practice the information on the history of
maintenance and repairing operations, asset condition, performance, or replacement value.

Asset condition, performance and criticality are extremely important information that needs to be included
in the asset inventory. All management decisions regarding maintenance, rehabilitation and renewal are
made based on these aspects.

Not knowing the current condition and performance level of an asset may lead to its premature failure,
which leaves the utility with only one option: to replace the asset (generally the most expensive option).
Not knowing the criticality of assets in the system may preclude the utility from making informed decisions
on selection of priorities for maintenance, rehabilitation and renewal operations.

Not knowing the replacement value of the assets in the system may lead to costly and inefficient plans for
rehabilitation and renewal of the system.
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Maintenance and repair history

Alongside with descriptive information about assets (age, size, construction materials, location, installation
date, etc) key information on operating, maintenance, and repair history needs to be included in the asset
inventory.

For example, in the case of a pipe break the failure incident can be recorded in the asset inventory by
registering the following information:

location of the break

type of break

type of pipe

type of repair

condition of pipe (external and if cut out, internal)
length of time from report of leak to response to scene
length of time to repair the pipe

materials used

difficulties encountered.

Maintenance and repair history would allow analysis of system’s past performance as a basis for the
forecast of future performance. In the example above, the failure incidents recorded in the asset inventory
would allow analysis such as:

= number of breaks (bursts, incidents) per pipe

= number of breaks (burst, incidents) per type of pipe

= time of response

= time of intervention.

Some ROCs have this type of information readily available, in general spread in different departments and
sometimes only on paper. They should introduce this information in the asset inventory and try to complete
a history of maintenance and repair activities for at least three years.

The ROCs that do not have such information available should start keeping records on failure and repair
history and include it in the asset inventory.

Remaining useful life

The useful life of an asset is in most of the cases different than the technical lifespan. There are many
factors that affect the useful life of a given asset, and make it different (generally shorter) than the technical
lifespan.

Factors such as poor installation, low quality materials, poor maintenance, and corrosive environment will
shorten an asset’s useful life, while factors such as proper installation, high quality materials, proper
maintenance procedures, non-corrosive environment, etc. will lengthen an asset’s useful life bring it to /
close to the technical lifespan.

Technical lifespan for equipment and works according to the Catalogue regarding the categories and the
normal functioning lifespan of the fixed assets, approved by the Government Decision no. 2139/2004 is
presented in Appendix E7.
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ROCs should know their system better than any projection or norms and should asses the useful life of its
own assets based on the local context and the particular conditions of the utility.

For example, a water distribution system operator may know that a ductile iron pipe in the system has a
risk of freezing during winter (e.g. due to inadequate depth of cover) and that this could significantly lower
the technical lifespan of the respective pipe.

Useful life can be assessed based on system characteristics, past experience, existing and future
conditions, operation and maintenance history, and other similar factors.

For calculating the Remaining Useful Life (RUL), the operator can take into consideration one of the
following methods:
= Based on technical lifespan - in this case Remaining Useful Life can be calculated with formula:

RUL = Technical lifespan — Age

This method is only recommended when information on the asset’s failure history and condition are not

available, because the asset failure mode is not linear with age.

= Based on default and experience values - in this case Remaining Useful Life can be calculated with
formula:

RUL = Adjusted useful life — Age
where ‘Adjusted useful life is an estimation based on experience.’

As a starting point, in the absence of any better information, the ROC can use default values based on
historical information and practice that will be further refined and corrected as more information in available.

The method is more precise than the first one.
= Based on condition and failure curve

Most of the assets have a failure curve as the one presented in Figure 8-3. This shows that the failure
mode is not a linear one, but is in relation with asset condition. For assets in very good condition, the useful
life is equal or close to the technical lifespan. For assets in bad condition, the useful life is lower than the
technical lifespan.
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Figure 8.3:  Asset condition and useful life
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In this case, the Remaining Useful Life can be calculated with formula:
RUL = (Technical lifespan — Age) x [1 — ((C—1)/ C)n x 2]
where:
C = Condition Grade
n = Maximum value for Condition Grade

This method is recommended because it takes into consideration the condition of the asset, and because
the failure curve associated with the formula is very close to the real one.

There are some other more sophisticated methods for calculating the remaining useful life based on
detailed historical information and in-depth analysis of asset failure modes. These methods are very
complicated, require extensive historical information and specialized software tools for analysis.

Asset valuation

Several financial valuation approaches are commonly used today to assess the value of water and

wastewater assets. These include acquisition cost, current value, book value, current value less repair

costs and replacement value. The most common approaches used for asset valuation are:

= current value = purchase cost (with or without depreciation, depending on the type of asset) +
maintenance and repairing costs

= replacement value = the cost of replacing the existing assets with modern equivalent assets; e.g., if the
system has asbestos cement pipe that need to be replaced with PVC pipe, the replacement value is the
cost associated with PVC.

Although the assessment of the current value of an asset is relatively simple as long as proper
maintenance and repairing history with associated costs is available, obtaining the costs for asset
replacement is not as easy.
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Most of the ROCs are currently using the current value for asset valuation, but they will need to develop
and use cost estimates for the replacement value of operational assets.

The cost information describes above (current value and replacement cost) can be successfully used for
system optimization and investment programme modelling.

Provisions in the Template Delegation Contract on Amortization

Provisions in the FOPIP / ISPA Delegation Contract — General Provisions, on Amortization and Provisions
(Art.43, Art. 44)

Own Assets and Take-Back Assets are subject to Depreciation. Depreciation, defined in accordance with the tax
legislation, is applied to the purchase value of an asset and is spread over the whole period of its accounting
lifespan.

Return Assets are subject to the provisions for:

o Obsolescence, aimed at allowing for the replacement of capital invested by the Concessionaire on behalf
of the Granting Authority. They only apply to the first introduction of a new asset, excluding those
purchased as a replacement for assets initially granted; The annual accrual shall be equal to the original
asset purchase value divided either by the number of years remaining until the normal expiry of the
Delegation Contract, or by 10 years if the remaining number of years is less than 10 years.

o Replacement, that applies to every renewable Return Asset. They are constituted by anticipation for the
replacement of the Return Assets. When the asset is replaced, the purchase value of the asset is recorded
as asset in the balance sheet, and the accumulated provision as liabilities in the balance sheet liability
account representing the Granting Authority’s part of the fixed Return Assets.

Non-renewable Return Assets are subject to depreciation on their technical lifespan and do not affect the Profit and
Loss Account.

Renewable Return Assets are subject to depreciation on their technical lifespan and to a replacement provision
accounted recorded as an expense in the Profit and Loss Account.

8.2.11 Asset Inventory (Asset Database) - Architecture
All information related to assets should be organized in a database, the asset inventory. The information
should be organized by service area and detailed further by process, sub-process to the level of individual

assets or, further, to asset components.

An example of asset inventory architecture for a water system is provided below, with examples for each
level of decomposition within the service area.

Table 8.1:  Assets Inventory Architecture example

Service area Process Sub-processes Assets
Wellfield Wellfield works Wells
Pumps

Water treatment and

Pipes
resources

Aeraton L

Chemical treatment ...
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For each service area the assets should be organized by groups, as shown in the example below.
Table 8.2:  Example of Group of Assets
Service area Groups of Assets

Raw water reservoirs

Raw water pumping stations

Water treatment and resources Raw water aqueducts

Water Treatment Plant

Sludge pipelines

Strategic mains (trunk)

Distribution reservoirs

Water supply and distribution o .
Distribution stations

District Meter Area (non-strategic mains)

Sewage treatment assets

Sewer

Sewage .
Drainage area assets

Sewage pumping station assets

Individual codes should be assigned to service areas, processes, sub-processes and assets. In doing so,
the information in the asset inventory can be further accessed at service area level, process or sub-process
level, group of assets level and asset level.

Asset inventory information should be managed by computer to ensure its availability for analysis and
decision-making.

Well-designed spreadsheet databases may be adequate to start with and collected data can be imported
subsequently into more sophisticated asset management software.

For most utilities, information is most efficiently managed by use of asset management software
programmes that help organize the data, perform many standard analyses, and facilitates planning,
scheduling, and budgeting. These programmes range in cost and complexity from affordable, simple
applications to complex, expensive solutions.

A number of commercial applications are modular, so that basic systems can be enhanced and expanded
over time. It is best to start with the most basic system appropriate to the utility’s information needs, and
add complexity over time.

This approach helps control up-front hardware and software costs and makes it easier for staff to master
new systems, thereby reducing the margin for error during transition.

An asset inventory model that allows for an efficient and effective management of assets is presented in
Appendix ES8.

8.2.12 Operational Performance Indicators

ROCs should develop and monitor OPlIs to help raise awareness of changes in the performance of the
systems / services and to help understand the factors and reasons for changes in performance.
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The set of indicators used for asset management should be extensive enough to provide information on
operations performance, service provision efficiency and cost efficiency, should be based on easily
available and reliable data and should not be to broad, to complicate in order to allow an efficient
monitoring and a sound support to the decision making process.

The set of asset management performance indicators proposed to ROCs for the first asset management
exercise is presented below. In time, ROCs can expand the set of performance indicators and adjust it to
the changing environment of their systems. The performance indicators are grouped in two categories,
operations Pls and planning efficiency Pls, and are applicable for both water and wastewater systems.

Operations Pls:
= Failure Incidents Rate
— number of repairs per km of water network (per year)
— number of sewer blockages per km of sewer network (per year)
= Non Revenue Water
— percentage of water supplied into the distribution network not invoiced to customers
= System Renewal / Repair Rate
— percentage network replaced

Planning efficiency Pls:
= Unplanned interruptions rate

— number of unplanned interruptions / total no. of interruptions per year

— number of beneficiaries affected by unplanned interruptions / total no. of beneficiaries (per year)
= QOperating and Maintenance Rate

— planned operating and maintenance cost / operating and maintenance cost

— operating and maintenance cost / total costs.

Monitoring of the values of operational performance indicators will help ROCs to determine from time to
time the magnitude of gaps between the required Standard of Service (SOS) and the actual Level of
Service (SOS) that is being achieved by the ROC.

Monitoring of the value of operational performance indicators will also help operators to understand the
reasons and factors affecting the performance of the system.

8.2.13 Maintenance, Rehabilitation and Renewal Planning

Adequate planning for operating and maintenance, rehabilitation and renewal of assets helps ROCs to
address and prepare for both anticipated and unexpected problems.

There are four basic options for dealing with the assets over time:
= operate and maintain the existing assets

= repair the assets as they fail

= rehabilitate the assets

= replace the assets.

Each of these options has its own costs and considerations. Asset management planning helps
determining the optimal way to allocate the money between each of these categories, while maintaining the
desired LOS.
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These options are connected to each other. Choosing to allocate more funds to one of them impacts how
funds can be allocated to the others, choosing to allocate more time to one of them impacts the time frame
in which the others are 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.

Operation and maintenance

O&M functions relate to the day-to-day running of assets. Operational procedures can be Standard
Procedures (most common, typically used during day-to-day operations) and Emergency Procedures (used
in emergency conditions).

Maintenance procedures can be classified as corrective maintenance (used by field technicians for the
repair of assets) and preventive maintenance (developed to prevent breakdown and prolong asset life).

O&M procedures are generally standardized and formalized in order to increases efficiency and decreases
intervention costs.

It is most advantageous for a ROC to spend a relatively high portion of its operation and maintenance
budget on critical assets (i.e. those assets that are likely to fail and have significant consequences if they
fail) because if these assets fail, they could have large, adverse impacts on the reliability of services and
total O&M costs.

Repair the assets

ROCs need to consider how long they will keep an asset in service prior to replacement of the asset. If
more resources (personnel and money) are spent on repair, there will be a decreased need for
replacement.

In developing a repairing plan, ROCs must determine the optimal approach to repairing versus replacing
assets. The utility will need to assess what is the optimal cost: to repair the asset (including material and
personnel costs) or to replace the asset.

Rehabilitate the assets

Rehabilitation in water and wastewater systems brings the assets back to a useable condition without
actually replacing them. In many cases, it may be cheaper to rehabilitate the asset rather than replace it; it
may extend the lifespan of the asset considerably and may reduce other impacts related to asset
replacement

Replace the assets

The assets that can no longer be kept in service through maintenance or repair or those that are no longer
capable of meeting the LOS (economically or technically) need to be replaced.

Asset replacements can either be part of a replacement schedule or a capital improvement plan.
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The replacement schedule includes those assets (or items) that are routinely replaced, using the water or
wastewater system revenues or reserve funds.

The capital improvement plan includes assets (or items) that are major expenditures that generally require
outside funding for at least a portion of the project.

Maintenance, rehabilitation & replacement should be based on criticality criteria, condition assessment and
operational performance indicators.

Planning methods:

There are two planning methods that should be used by ROCs in planning their maintenance, rehabilitation
and replacement activities:

= |ife-cycle cost analysis

= asset prioritization.

These methods are presented in further detail in this section.
Life-cycle Cost Analysis

Life-cycle costs analysis is the tool that helps evaluating investment alternatives. Life-cycle costing means
evaluating the total cost with an asset over its useful life, including acquisition cost, installation cost,
operating maintenance and repair costs, replacement and disposal costs.

Life-cycle cost analysis is the basis for investment decisions, i.e. for identifying which assets need regular
maintenance and repairs, rehabilitation or to be replaced. The information needed for life-cycle cost
analysis is contained in the asset inventory.

The main criteria for differentiating between the assets that need only regular maintenance, repairs,
rehabilitation or replacement is asset condition.

For assets in very good condition or with minor defects (condition grade = 1 or 2) only routine maintenance
or repair is needed.

For assets that require significant level of maintenance (condition grade = 3), between 10% and 20% of

their technical capabilities being damaged, are two options, among which the most cost efficient one should

be selected:

= asset can be repaired and maintained with acceptable costs over its remaining useful life (total cost of
rehabilitation, repairs and maintenance over the remaining useful life is lower than the replacement
cost) — in this case, the asset is included in the Rehabilitation Plan

= asset cannot be repaired and maintained with acceptable costs over its remaining useful life (total cost
of rehabilitation, repairs and maintenance over the remaining useful life is higher than the replacement
cost) — in this case, the asset needs to be replaced (is included in Capital Investment Plan)

The assets that require significant renewal or upgrade (condition grade = 4), with 20% to 40% of their
technical capabilities being damaged, are included either in the Rehabilitation Plan or Capital Investment
Plan using the same criteria as for the assets with condition grade = 3, the difference being that assets in
condition grade 4 will have a higher priority rank in the prioritization list.
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The assets that are unserviceable (condition grade = 5), meaning that over 50% of asset requires
replacement, are usually included in the Capital Investments Plan.
The above criteria for differentiating between the assets that need only regular maintenance, repairs,
rehabilitation or replacement are summarized in table 8.3.
The rehabilitation costs for this type of analysis can be estimated accurately enough using the formula:
Rehabilitation cost = (Percent of life consumed)” x Replacement Cost
where:
N =4 for architectural passive assets (pipes, concrete structures, buildings, etc.)
N= 3 for dynamic assets (electrical and mechanical equipment, etc)
N = 2 for other assets
Planning the maintenance, rehabilitation and replacement of assets also includes estimating the costs
associated with respective plans.
Table 8.3:  Life cycle cost and investment decisions
Asset Condition MAINTENANCE REPAIR REHABILITATION REPLACE
A 1
(very good)
B 2
C 3 IF IF
Replacement Cost Replacement Cost
> =<
Rehabilitation Cost Rehabilitation Cost
+ +
Repairs and Maintenance Repairs and Maintenance
Cost Cost
X X
Remaining Useful Life Remaining Useful Life
D 4 IF IF
Replacement Cost Replacement Cost
> =<
Rehabilitation Cost Rehabilitation Cost
+ +
Repairs and Maintenance Repairs and Maintenance
Cost Cost
X X
Remaining Useful Life Remaining Useful Life
E 5 (unserviceable)

If all cost information related to an asset (historical costs for all maintenance and repair activities,
rehabilitation cost, replacement cost) is included in asset inventory the rehabilitation and capital investment
plans (assets to be included in each of the plans and associated costs) can be easily generated, analyzed

and decided upon.
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Asset prioritization

Prioritization means ranking the assets in the system and deciding how the ROC’s resources will be
allocated based on this ranking.

Prioritization means analyzing:

= how important is the asset to the provision of the service at the established level (criticality index)
how well the asset is performing its function (condition)

how soon will the asset needs to be replaced (remaining useful life)

are there other assets that can perform the same function (redundancies)?

cost efficiency in asset operation and maintenance (replacement costs vs. estimated operation and
maintenance costs for the remaining useful life).

Asset management planning helps to establish the priority of assets and helps to determine when the
assets should be rehabilitated and replaced so as to maintain the desired level of service and cost
efficiency.

As a general guide, higher priority should be given to assets that:

= gre critical to the provision of services

= that are in poor condition have a shorter remaining useful life (they need to be replaced sooner)

= that have less redundancy (because the system cannot to operate without them)

= that are not cost efficient (because in the long-term over their remaining useful life the operating and
maintaining cost could be higher than the replacement cost).

Ideally, the asset management plan should be the basis for the financial needs forecast and for the
development of rehabilitation and replacement schedules in accordance with the various priorities of the
systems.

8.3 Approaches for Reduction and Control of NRW
8.3.1 Introduction

The guidelines in this part of the Manual deal with non-revenue water (NRW) management and include
information on:

= Real (physical) water losses i.e. leakage from the water supply systems

Apparent (non-physical or commercial) water losses

Water balance and assessment of water losses

Network condition assessment

NRW reduction strategy.

Leakage of water from water networks is wasteful but inevitable. It is expensive due to additional operating
costs and can be dangerous due to risk of contamination of supplied water and disturbances to pipelines
and other infrastructure. Its control reflects the professionalism of the owners on the ROC and the ROC
management team towards the management of the water distribution system. Leakage must be reduced to
an economically viable minimum. Leakage can occur from reservoirs, transmission mains and, most
commonly, distribution systems and service connections.
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Leakage control is an essential component of distribution system
management.

Although there is an economic optimum level of leakage from water distribution systems most networks in
Romania have leakage levels well in excess of these values with NRW values often in excess of 50%.
Economic levels will only be achieved with investment and implementation of an effective strategy and
associated actions.

These guidelines include sections on how to define a water balance and carrying out a losses assessment
in line with current International Water Association (IWA) Leakage Taskforce recommendations and how
computer models can assist in the NRW process. A methodology is defined also that enables water
network rehabilitation needs to be prioritised. The appendices provide information on NRW activities that
have been carried out in Romania.

The guidelines also reflect the current requirements of the Romanian water sector, provide information to
support ongoing improvements, and initially were developed in consultation with the Romanian Water
Association (ARA).

8.3.2 Real water losses (leakage)

There are several factors that affect leakage from distribution systems and these can be summarised as
follows:

Pressure

Increases in pressure of only a few metres (<0.5 barr) can contribute to significant increases in system
losses and burst frequencies. Higher pressures will also generally make leaks occur earlier than they
otherwise would have done. Conversely a lowering of system pressure will cause a water loss reduction.

Pressure surging through switching a pump on or off, or operating a valve too rapidly, can cause system
design pressures to be exceeded, resulting in bursts. Pressure cycling through pump-sets oscillating about
duty points, or poorly maintained pressure reducing valves, can cause pipe fatigue and bursts. This is
particularly relevant to plastic pipe systems.

Soil movement

Among the causes of soil movement are changes in moisture content, particularly in clays, changes in
temperature, frost heave and subsidence. Movement of the soil may cause a pipeline to break, joints to
move, or result in local stress concentrations within the pipes or fittings that eventually lead to failures.
Pipe deterioration

The most serious problem is the internal or external corrosion of metal pipes and fittings.

Internal corrosion is generally more severe in soft water areas. Over time, nodules build up on the pipe

wall. The nodules, which also lead into internal encrustation, cause a pitting of the internal surface that can
eventually lead to holes developing or a longitudinal or transverse fracture occurring.
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External corrosion can arise from a variety of causes including differential aeration, bimetallic corrosion,
variations in concentrations of dissolved salts in the soil, microbiological action and from contaminated
ground in brown field sites. The consequences of external corrosion are similar to those of internal
corrosion. Corrosion of concrete or asbestos cement pipes can be caused by soils or waters containing
high levels of sulphates.

Poor quality of materials and workmanship

Leakage under this heading affects both Utility and customer pipes and fittings. It is important that
appropriate standards are specified for materials and installation is properly supervised, including trench
preparation. All pipes should be tested before commissioning to highlight any defects. It is also important
that all materials are handled with care and stored appropriately. Training and re-training should be
provided for ROC staff and contractors carrying out network repairs to help ensure good practice and
procedures are adopted.

Soil characteristics

An important factor which affects the running time of individual leaks is the permeability of the soil in which
pipes are laid. In some soils, water from an underground leak may show on the surface fairly quickly
whereas similar leaks in soils such as chalk can run indefinitely without showing.

Traffic loading

The effects of vibration and heavy traffic loading in certain areas can have a significant impact on the levels
of leakage. Where pipes are installed in heavily trafficked areas care should be taken in selecting the most
appropriate pipe material and in trench reinstatement.

Stray electrical currents

Stray electrical currents can cause corrosion to unprotected metal pipes and highlights the importance of
providing protection in such cases. This is particularly relevant in Romania were stray electrical currents in
the vicinity of tramways have proved to have an adverse affect on unprotected steel pipelines.

8.3.3 Real losses (leakage) - methods of control

There are several methods of leakage control, some involve leakage location and the remaining method,
pressure control can be considered supplementary to each of the other methods. Each method requires a
different level of staff and equipment involvement so consequently each method will have different capital
and operating costs. However, each method will maintain leakage at different levels.

Leakage in the distribution network can be broadly considered as arising from:
= Visible leaks
= |nvisible leaks.

The main methods for controlling visible and invisible leakage from the distribution system are described
below.

Pressure control
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Leakage reduction by pressure control is probably the simplest and most immediate way of reducing visible
and invisible leakage within a system as detection of leaks is not involved. There are a number of ways of
reducing pressure such as:

Valving or zoning

This is probably the simplest and cheapest way of reducing pressures but does have limitations in its use. It
basically involves closing or throttling valves within the system which has the effect of reducing the carrying
capacity within a network or placing a zone on a lower pressure supply. This method is contrary to normal
system operation in Romania where systems are normally operated open, to provide the maximum
flexibility in operation. Care has to be taken in sizing the zones to ensure that, fire fighting and system
recharging needs following a large burst main, are adequately catered for.

Reducing pumping heads

This technique has limited application but well worth considering where demand in an area has reduced,
through heavy industry demise and reduced per capita consumption, as has been experienced in Romania.
Benefits will be realised through reduced energy costs at pumping stations, due to lower heads and flows,
as well as reduced network leakage losses. To achieve the full benefits of energy cost reductions, pumping
equipment will need to be resized or pump impellors modified. If funding is not available for this leakage
reduction benefits can be realised through throttling pumping station delivery outlet valves.

Pressure reducing valves (PRV)

The use of pressure reducing valves is the most common way of lowering pressures in distribution
networks and thereby reducing leakage levels. Various types are available; those that produce a constant
differential pressure from inlet to outlet, those that deliver a constant downstream pressure and those that
can produce a variable downstream pressure that enable night-time pressures to be lowered.

Although PRVs are versatile they can be sensitive in operation and prone to failure due to air-locking. For
this reason they should be regularly inspected and maintained and installed with a bypass facility.

An example of the potential impact of a PRV on the pattern of flow into part of a distribution sub-zone is
shown in the figure below.
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Figure 8.4: Graph showing example of flow into a sub-district with PRV and with no PRV
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Passive Control

This requires the least effort on the part of the Operator but generally results in the highest levels of
leakage. No efforts are made to detect or measure leakage and leakage repairs are on carried out as a
result of:

= Water showing on the surface and reported by members of the public;

= Poor pressure;

= | oss of supply;

= Noise in plumbing systems.

Leak location may still be required though to pinpoint leakage using sounding techniques.

Passive leakage control is only likely to be cost effective where source water is plentiful, cheap in terms of
production costs and leakages show readily on the surface. It does not align with environmental
considerations to protect resources and could generate adverse public opinion against the Operator.

Walking the pipe routes

During dry weather, water from leaks is often visible on the ground surface. Such leaks are sometimes
reported by members of the public to the water utility. However, experience indicates that inspections
carried out by utility personnel can help identify many more visible leaks.

Therefore, it is recommended that a routine procedure should be established by the ROCs whereby field
inspections for visible leaks are carried out at intervals along all water transmission and distribution pipeline
routes.
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The main advantages of walking the pipeline routes to search for signs of leaks include:

Low cost (no need for equipment)

Can accelerate the rate at which a ROC can find and eliminate water losses

Easy to record and report

Questions to residents can help to speed up finding visible leaks

Frequency of inspections can be adjusted easily to focus on districts with history of leak repairs
Unknown / unauthorised connections are sometimes found

Other potential issues with water and wastewater systems can be identified during visible leak
inspections e.g. missing covers, damage to valve chambers, damage to sewer manholes, subsidence
as indication of sewer infiltration, etc.

Identifying visible signs of leakage on the ground surface does not necessarily mean that a leak is located
immediately below the observed escape of water — one of the detection methods described below might be
needed to find the leak.

Routine or regular sounding

This method of leakage control involved the systematic surveying of water networks using sounding
techniques. Use is made acoustic listening equipment to sound on fittings such as valves, hydrants and
stop taps to detect the sound of escaping water. Since the introduction of Leak Noise Correlators (LNC’s)
into the water sector, these have also been used in survey mode to supplement the method. Typically
networks are sounded once or twice a year, depending on available manpower resources.

A refinement of this method involved dividing the network into a number of sub-areas and recording the
number of leakage related repairs within each sub-area. Sounding is then prioritised and directed based on
repair rates to enable more effective use to be made of manpower and equipment.

This method of leakage control costs less than those involving metering but not deliver the same levels of
benefit in terms of leakage reduction. Regular sounding will probably be of most benefit in areas where the
value of saving water is fairly low and soil conditions contribute to water from larger leakages showing
readily on the surface. In this way only the smaller leaks need to be located by sounding techniques.

District Metering

As this name implies, meters, or a combination of meters, are used to measure water consumption in a
specific area of a water network. Meters need to have an integrating capability and be able to be connected
to data loggers. It is recommended if meters are not of the full bore type, such as mag-flow meters, a
bypass arrangement should be installed.

A District Meter Area (DMA) should ideally consist of between 2000 and 5000 properties (an apartment
would count as one property). All inflows to and outflows from a DMA must be capable of being measured.
The number of meters should be minimised for cost considerations and in this respect boundaries should
be established using closed valves. All valves used for this purpose should be clearly marked. It may also
be necessary if dead ends are generated to install hydrants for flushing purposes, either side of the closed
valve.

Each DMA needs to be allocated a unique identifier and the following information collected:
= Total number of properties;

= Number of metered and non-metered properties;
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Non-domestic users and patterns of water usage;
Average daily consumption;

Minimum night-line flows;

Total length of mains.

If a suitable data base is established additional information can also be collected on a DMA basis, such as
network repairs, water quality information and customer complaints. This is particularly useful for Asset
Management planning purposes.

Once DMA'’s have been established it is necessary to establish norms for activating leakage activity. The
preferred method is to thoroughly inspect the whole district using sounding techniques and quickly repair all
leaks. This should establish average flows and minimum night-lines. These may need to be adjusted for
seasonal demand but will be the basic triggers for activating leakage location. Once set up in this way, data
from DMA meters should be accessed weekly initially. In districts that prove to be stable this frequency can
subsequently be reduced. For comparative purposes, minimum night-lines can be translated into
litres/property/hour. It is recommended that all DMA’s are fully inspected at least every two years to ensure
that the norms and trigger levels are still relevant.

Monitoring distribution flow enables leakage activities to be best directed

Work trials undertaken in the UK demonstrated that District Metering could be justified as a method of
leakage control in the majority of systems.

The figure below illustrates the way in which night flow logs can be used to set an intervention level (the
flow at which leak detection will be initiated in the DMA), and the exit level (the flow at which leak detection
will be stopped), and to monitor progress of leak detection activities on reduction of leakage until it reaches
the exit level.

Figure 8.5: Graph showing target and activity levels for atypical DMA
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Figure 8.6: Plan of DMAs and NRW measurement
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Waste Metering (also known as sub-division metering)

Waste metering is a leakage method that isolates sections of the distribution network through shutting
valves such that and area is fed through a single feed.

A waste district would typically contain between 1000 and 3000 properties in an urban area. In a rural area
the size of the district area is likely to be dictated by the network configuration. Ideally a waste district
should be capable of being supplied for a 24 hour period to enable information to be obtained for peak,
average and night time flows. It also has the advantage of minimising the amount of night time work
required at premium rates for leakage location teams. However it needs to be recognised that flow rates
can be distorted under waste district set-ups as normal flow patterns are altered and operating pressures
are generally lower. Additionally the setting up of waste district can give rise to poor pressure complaints
and cause temporary discolouration of the water supply.

Meters for waste metering can be either permanently fixed installations on a bypass or mobile units that are
connected to the network through a hydrant/valve/hydrant arrangement. Whichever arrangement is
selected, through careful selection of a meter location, it is possible to use one meter to cover waste
districts.

As with DMA’s a unique identifier needs to be allocated to each waste district and the following information
collected:

= Total number of properties;

Number of metered and non-metered properties;

Non-domestic users and patterns of water usage;

Average daily consumption;

Minimum night-line flows.
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Additionally it will be necessary to check valves that will be used for step testing purposes (this procedure

is described below) and produce plans for each district that indicate the following:

= The size, layout and location of all mains;

»  Meter installation;

= All valves, including boundary valves that isolate the District, circulating valves that are closed to
achieve uni-directional flow in mains and the valves to be operated in the step testing. Each valve
should be given a unique number and its direction of operation indicated;

= Commercial users.

Once waste districts have been established it is necessary to establish norms. As with DMA’s the preferred
method is to thoroughly inspect the whole district using sounding techniques and quickly repair all leaks
and this will establish minimum night-lines. Again these may need to be adjusted for seasonal demand but
will be the basic trigger for activating leakage location. Where commercial users have a night time usage
they should be isolated whilst establishing the minimum night-line flow or alternatively their meters read
and the night line compensated accordingly.

Monitoring of waste districts should be carried out on a 3 to 6 monthly basis depending on manpower
availability. Triggers for activating leakage location will be when the established norms for minimum night-
line flows are exceeded. This can then be followed up by step testing the Waste District. This practice is
described below.

Step testing

The principle of the technique is to systematically reduce the size of the District by closing valves on each
main in turn and noting the change in flow rate on the meter. A disproportionately large drop in flow rate
indicates the probability of a leak in the section isolated.

There are two methods of carrying out step tests. The traditional method is to progressively close valves,
working back towards the meter, and then reopening the valves when the test is completed. This method is
less popular nowadays due to supply interruptions and the risk of causing discoloured water. A more recent
approach, helped by developments in metering and data logger technology, is to use a series of short
steps, isolating sections of the waste district for a short time only. This technique requires a remote meter
reading device with a transmitting facility (either radio or mobile phone) located at the meter. Flow rates are
transmitted to operators who can immediately see the results of valve closures and can more speedily see
the effect and thereby reduce the period that valves need to be closed.

With the advances in data logger technology, step testing can also be applied in DMA’s with certain
configurations.

The main disadvantages of step testing, in the UK at least, are cost and regulatory. Step tests require night
time working at premium time rates with associated recuperation time requirements. There is the need to
forewarn customers of planned supply interruptions and this is time consuming and expensive. There is
also the risk that step testing may cause bursts on week mains and discoloured supplies.

Combined district and waste metering
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This method of leakage control consists of a combination of the previous two methods. District meters are
used to monitor large areas, typically 2000 to 5000 properties, and when increases in flow rates are
detected, waste meters located downstream are used to more precisely locate the location of the leak. By
suitable selection and sizing of meters, both waste and District Meter Areas can coincide.

The figures below show typical arrangements for step tests, and for district and waste meter areas.

Figure 8.7:  Plan of a typical step-test area (Reproduced from WAA/WRC Report 26)
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Figure 8.8:  Plan showing District and Waste Meter Area hierarchy
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8.3.4 Real losses (leakage) from reservoirs

Leakage from reservoirs can be minimised by good system operation supported by regular inspection of
overflows, drainage systems and structural condition.

Routine monitoring and regular system inspection should be carried out for
all components in water networks.

Other than regular inspection, it is unlikely that location of leakage from reservoirs will be cost effective as
the methods available are either expensive or involve disruption of water supplies to customers. Other
methods of location include:

= Drop testing with the reservoir totally isolated, this involves measuring drop in water level over a time
period;

Use of tracer dyes;

Visual inspection of full reservoirs using divers to check for physical defects;

Visual inspection of drained reservoirs when taken out of service;

Injection of compressed air into under-drains with a few centimetres of water covering the reservoir
floor;

= Excavation of reservoir embankments.

8.3.5 Real losses (leakage) from transmission mains

With some notable exceptions, transmission mains tend to be laid to a better standard than distribution
systems and failures tend to be eruptive when they occur. However good metering, supported by regular
inspection, will minimise associated leakage.

Other than eruptive bursts, location of leakage on transmission mains is problematic and can be expensive.
Location methods include:
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= Metering, including small bore by-pass metering and insertion metering;
= Gas tracer techniques;
= Qver-flying thermal imaging.

8.3.6 Benefits of active leakage control

There are a number of benefits associated with a water utility adopting an active approach to leakage
management. These can be summarised as follows:

Benefits of active leak control

It minimises leakage and hence reduces the loss of income to the ROC;

It results in an overall reduction in water demand;

It reduces operating costs through savings made on energy and chemical usage;

Work is planned and the need for emergency responses are reduced;

Dangerous leakage is minimised e.g. freezing water on highways;

Customer perception of the ROC is improved;

Capital expenditure on new treatment works, reservoirs and mains could be deferred or reduced;
Reduced risk of contamination from groundwater and wastewater;

Sewer infiltration is reduced.

An active leakage management approach should also target private pipework through encouraging
customers to repair defective plumbing systems speedily.

8.3.7 Location of leaks

There are several ways in which a leak may be located, none is infallible and most rely on leaking water
making a noise. In all cases operator skill is required in determining the most appropriate leakage location
method to adopt and apply.

Proper skills are essential!

Operator skills are necessary to maximize the benefits of the equipment and
techniques used in leakage detection.

A comparison of leakage detection equipment is given in the next section.
Direct sounding

The most common way of determining the position of a water leak is by direct sounding. Sounding is done
by attaching a sound ampilification device to a water-fitting in order to pinpoint the location of greatest
noise. There are two ways in which this can be applied. Firstly, by sounding all valves, hydrants and
selected stop taps in an area and secondly by sounding all fittings. Field trials have shown that the second
method, although a lengthier process, invariably proves more cost effective than the first. By valve and stop
tap isolation, and the skill of the operator in recognising leak noise intensity, it is possible to hone in on
leakages.

Surface sounding
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Surface sounding consists of using microphones to measure the sound intensity of escaping water on the
ground, directly over the line of the main. The point of maximum sound intensity will indicate the probable
position of a leak. It is often successful in urban areas with hard metalled surfaces but has limited use on
soft surfaces such as verges or where excavations have been made and backfill has been imported.

Leak noise correlation

The leak noise correlator is a leak locating device that uses a cross-correlation technique that measures
the time interval it takes for a leak noise to reach microphones connected to two points on a water main or
service pipe. The correlator then pinpoints to potential leakage position. Its advantage is that it is
unaffected by extraneous background noises. For accurate location it is necessary to know pipe runs and
material. This equipment is particularly useful in urban areas where there are a large number of access
points such as valves, hydrants and stop taps. In rural areas, where such fittings are less frequent, it is
necessary to drill down to the pipe and use metal bars to link to the microphones.

Gas injection

Gas injection and tracing techniques are used less frequently, since the previously mentioned methods of
location are successful in most cases. Its use is also specialised and is generally carried out by a specialist
contractor. The main application is for locating leaks that are difficult to find, particularly on non-metallic
trunk mains and mains that operate at low pressures. The most common tracer gases used are sulphur
hexafluoride (SFs) and industrial hydrogen (95% nitrogen and 5% hydrogen). Hydrogen tracing has an
advantage over sulphur hexafluoride tracing in its speed of tracing. Hydrogen diffuses through ground
quicker and obviates the need for boring holes to enable the gas to reach the surface. The process
involves injecting the gas into a pipe through a fitting, such as a fixed jumper hydrant, and an operator
tracing the line of the pipe with a sensor.

Use of helium gas is also being used by some operators to help detect invisible leaks.
Other techniques

There are other techniques that have been tried in the water industry with varying degrees of success.
These are usually applied to leaks that are difficult to locate and the techniques are expensive. They
include ground penetrating radar, thermal imaging and in-pipe acoustic technology.

Ground penetrating radar identifies changes in electrical and magnetic properties in the ground. It is a well
established technique for locating underground apparatus and has now been adapted for leakage location
purposes. Its ability to detect differences in the density and water content of soils around pipelines enables
it to identify leakage from mains. Thermal imaging can be used in much the same way to detect the effects
of ground temperature changes brought about by water leakage. Both methods generally use an aircraft
mounted camera and are particularly useful over-flying rural watermains.

In-pipe acoustic technology is now becoming an alternative to correlation in leakage location, particularly
on larger diameter watermains. Proprietary systems such as ‘Sahara’ and the ‘smart ball’ have been
developed using this technology. ‘Sahara’, developed by the WR in the UK, uses a microphone cable
inserted into a pressurised main through an access tapping point. The cable is calibrated to measure the
distance from the entry point to the leakage point that is detected by the microphone. The equipment is
suitable for all pipe materials and successful detection has been achieved on survey lengths of up to 200

metres. The ‘smart ball’ is a free-swimming foam ball with an instrumented aluminium core capable of
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detecting and transmitting leakage noise. Like ‘Sahara’, the ‘smart-ball’ is inserted into the pipeline through

an access tapping point.

8.3.8

Detection equipment

There is a wide variety of equipment available from international suppliers to support leakage location
activities. A summary of the type, applications and limitations is given in the following:

Table 8.4:
Equipment type

‘Basic’ listening stick.

Summary of Leakage Equipment Type

Comments/application

Rudimentary sounding of pipework fittings.

Limitations

Some smaller leaks may go undetected. It
requires the operator to have a good ear to
recognise leakage noise.

‘Electronic’ listening
stick.

General sounding of pipework fittings. Better
that ‘Basic’ listening stick due to sound
amplification. It is sometimes used to confirm
the best position of a leak sound after
correlation.

Few limitations and generally a useful part
of an operators leakage tool kit. Not as
sensitive as the ground microphone.

Ground microphone.

More sensitive than ‘electronic’ listening stick.
Generally used to confirm best position of a
leak sound after correlation. Powerful enough
to locate sounds through metalled road
surfaces. Can be used for general sounding
with a probe screwed into the microphone.

More cumbersome to use that the listening
stick.

Ground microphone with
sound frequency filters.

As sensitive as the ground microphone with the
added advantage of having filters that can
remove unwanted sounds. Generally used to
confirm best position of a leak sound after
correlation. Powerful enough to locate sounds
through metalled road surfaces. Can be used
for general sounding with a probe screwed into
the microphone.

More cumbersome to use than the listening
stick.

Acoustic detection
loggers.

Detects and stores sounds within the
distribution network within preset times.
Usually between 0200 and 0400 hrs when
demand is at its minimum. Loggers are set-up
and downloaded on a PC. Leak sounds are
identified by the range of sounds identified by
the logger. Useful in areas where normal
detection activities cannot be carried out.

Does not locate actual leakage position.

Step-test unit.

Mobile Advanced Step Tester (MAST) system.
Used for remote monitoring of flows whilst
carrying out step-tests within distribution
networks. Allows almost instant results of valve
closures leading to minimum disruption to
customers. Leak location is carried out on site
rather than having to wait for downloading of
loggers back in the office. Can also be used for
remote monitoring of pressure at sensitive
points when setting up DMA'’s.

Valve closures required that will cause
supply interruptions and possibly
discolouration problems. Consequently this
method is usually carried out at night to
minimise disruption.

Leak noise correlators.

Used for general surveying of lengths of mains
for leak noise followed by more accurate leak
location. Various models available from easy

to use menu driven machines to PC controlled

machines for more difficult jobs. Sensitive
enough for even quiet leak sounds and capable
of surveying long lengths of main. PC based
correlators are capable of interrogating flow

Very accurate when all data inputs can be
guaranteed. Incorrect data input relation to
pipe material, length, and velocity will lead
to erroneous results. A reasonable degree
of operator training is required together with
skill and experience.
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Equipment type Comments/application Limitations

and pressure data loggers and can be loaded
with graphics to display distribution network
records.

‘Flexi trace’. Enables non-metallic pipework to be traced by ~ The trace wire has to be installed inside the
the insertion of a flexible wire into the pipe. A pipe giving rise to contamination potential.
signal is induced into the wire that enables it to Trace wires will not pass sharp or T bends.

be traced using a cable avoidance tool.

Pipe and cable Used for locating pipes and cables. Cannot trace non-metallic pipes unless
locating/avoiding tools. ‘flexi’ wire is inserted. Limited distance
tracing of having flexible rubber jointing
systems.
Other pipe tracing A ‘vibrating’ sound can be induced in the pipe There could be complaints about noise in
equipment to be traced through equipment attached to a the pipes when equipment is being used.
hydrant. The pipe is traced by listening on the Additionally there are concerns that
surface for the sound being transmitted into the vibration could damage pipes.

pipe.

8.3.9 Apparent water losses

Apparent losses are sometimes described as ‘non-physical’ losses or ‘commercial’ losses. The term
‘apparent losses’ is used by the IWA and also has been adopted for use in this manual. The main
difference between ‘real losses’ and ‘apparent losses’ is that ‘real losses’ represents water produced by the
operator that goes to waste whereas ‘apparent losses’ represents water that is used by consumers
(customers or non-customers) but is not accounted for.

The main components of apparent water losses are described briefly in the following paragraphs.
Unauthorised consumption
Unauthorized consumption is always difficult to assess but can represent a large component of NRW.

Various techniques are available to help identify potential causes of unauthorized consumption from
unrecorded connections, illegal connections, tampered meters, etc.

ROC staff should carry out field checks in areas where buildings with no recorded water connection exist
alongside distribution pipeline routes. The aim is to identify if any of these properties are likely to use water
and if so, what sources are in use.

Modern, up to date base maps (e.g. satellite imagery such as Google Earth) can be used to help identify
the location of individual buildings within the ROC service area at some localities within the ROC
agglomeration. If the layout of the distribution network is superimposed on the base maps then buildings
without a recorded connection can be identified. Such checks carried out by ROC personnel will help to
identify potential unrecorded connections or illegal connections. Thereafter, the ROC can take action to
install meters, register such connections, and to generate additional income.

Metering inaccuracies

Meter inaccuracies can be assessed by checking meters for correct size, age and type criteria. This in turn
will drive a metering policy programme.
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The sizing of meters using the Romanian standards in force in the past resulted in some ROCs with over-
size customer meters — in some cases at the same size as the connection pipes. Due to changes in the
charging system, tariff increase, etc., customers have reduced their undue water consumption and waste,
and overall domestic water consumption has fallen substantially.

The preparation, implementation and proper monitoring of a customer metering policy are essential parts of
a programme of active control of apparent losses (and of an income improvement programme) for the
ROC.

A technical policy for customer metering should be prepared with joint contributions and commitments from

concerned departments of the ROC and should cover topics relevant to the whole cycle of technical and

operational activities relating to customer metering including for example:

= Main technical and operational functions relating to customer metering

= Management and organisational arrangements with clear allocation of responsibilities

= Procedures and schedules for technical surveys of customer meters and their installations where meter
information is lacking and at intervals to check for changes and / or interference

= Requirements for analysis of meter survey data and reporting of survey findings

= Main guidance on selection of meter types, technical specifications and sizing

= Frequency of replacement of customer meters by size, type and class

= Arrangements for routine calibration of meters with special emphasis on meters of customers using
large volumes of water

= Programmes for meters repairs and new meters installation

= Method for monitoring and analysing performance of meters

= Training for ROC personnel on matters relating to metering

= Expected benefits and method for monitoring the effectiveness and efficiency of the metering strategy

= Action plan including objectives on future proportion of authorised consumption that will be metered,

new meter installations, repairs and calibrations, frequency of replacements,
= Annex with summarised information for each locality of the ROC on existing meters (types,
manufacturer, sizes, age, etc.)

Requirements for meter reading equipment / software and data handling / processing are dealt with by the
ROCs’ customer billing departments.

Data handling errors

Data handling is not a technical function but is mentioned here because the associated errors form a
potentially important part of NRW. The level of data handling errors can be identified by auditing processes
where deficiencies should be addressed through procedural review and employee training where
necessary.

Data handling errors can occur at several stages in processing bills and recording overall billed water
consumption. These include errors relating to:

= Reading the meter

= Transfer of readings into billing system

= Re-basing meter reading when meters are replaced

Benefits of active control of apparent losses
= Proportion of water produced that is ‘sold’ can be increased

= | oss of income to the ROC can be reduced;
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= More accurate estimation of the volume of apparent losses is possible;
= More accurate measurement of NRW;
= Customer perception of the ROC is improved.

8.3.10 Water balance
Measuring Non-Revenue Water

The current method used in Romania, and most other countries in the world, is to express Non-Revenue
Water (NRW) as a percentage of system input. This uses the simple formula:

[(Volume of water supplied into the distribution network — Volume of water invoiced to all
customers)/Volume of water supplied into the distribution network] x 100

There will be seasonal variations in the calculation but what is important is that the input periods and billing
periods coincide.

The accuracy of calculated NRW values is only as good as the accuracy and reliability of the information
used. The deficiency of some source and customer meters will lead to estimates being used and this can
produce erroneous results. This is highlighted in Appendix E10 which indicates recent years’ NRW
performances for ISPA - FOPIP ROC's.

Use of the NRW performance indicator expressed as a percentage of water produced and delivered into
the distribution system has some limitations. For example it does not:

= indicate whether looses are mainly real or apparent

= take network characteristics into account (pressure, density of connections, etc.)

= does not work well if the supply is not continuous.

These weaknesses are relevant when the indicator is used for comparing the performance of utilities.
However, it remains a useful indicator for a utility to consistently monitor and report internally changes in
NRW over time.

Water Balance

The current method for calculation of NRW as a percentage is satisfactory for present needs and accuracy
of measurement will improve with improvements in metering, but with time there is a need to define water
networks in terms of system performance. A methodology for this has been developed by a special Task
Force set up by the International Water Association (IWA) and builds on the work done to date in
formulating and guiding leakage reduction strategies. The starting point for the methodology is to establish
a water balance as indicated in the following table

Table 8.5:  The water balance table — a starting point for assessing NRW

Billed Billed Metered Consumption Revenue
Authorised Billed Un-metered Consumption Water
Authorised Consumption
Consumption Unbilled Un-billed Metered Consumption
Coﬁghhnggﬁgg Un-billed Un-metered Consumption
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Unauthorised Consumption

Apparent Metering Inaccuracies and data
System Losses Handling Errors
Input Leakage on Transmission and/or
Volume

Distribution Mains Non-Revenue

Water Losses Leakage and overflows at Utility Water
Storage Facilities

Real Losses
Leakage on Service Connections up
to Point of Customer Metering

A water balance is a framework for defining water losses and its use can help to show more clearly:
= where data is lacking

= the relative magnitude of the components of water losses

= where improvements are needed.

The water balance is based on actual measurements, or estimates, using the best and most reliable
information available. Once the volume of NRW is established it is necessary to break it down into apparent
losses and real losses as indicated in Table 8.2. Further Performance Indicators, as outlined below, can
also be developed that can be linked to asset performance criteria to guide network rehabilitation needs.

An accurate water balance requires a good assessment of the component
parts, preferably through quantitative measurements.

Unbilled authorised consumption

This part of NRW is water physically delivered to authorized customers but not charged for. As a
consequence, this volume not reflected in system output.

Un-billed metered consumption consists of water supplied to customers through a meter but who are not
charged for water used. This is by agreement with the water utility and can include some public buildings,
fountains in parks and churches.

Un-billed un-metered consumption consists of water used by the water utility itself for flushing purposes,
water for fire fighting and water used for street cleaning. Installing meters for many of these uses is not
viable and hence the volumes can only be estimated. For street cleaning and other uses involving road
tankers, meters should be installed at the tanker loading points.

The proportion of water sold that is metered in an important performance indicator for the ROCs. A high
proportion of metered volume sold will help towards improving the accuracy of NRW calculations. A low
proportion indicates a higher degree of uncertainty on the calculated NRW value.

Therefore, unless the cost of producing water for distribution is very low (e.g. gravity supply from an
abundant, high quality source) then the ROC should ensure that the highest affordable proportion of
authorised consumption is metered accurately.

Real losses

Real losses as described in previous sections have two components, those that are unavoidable and those

that are potentially recoverable through cost effective leakage control activities. The unavoidable real
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losses represent leakage for which the cost of efforts to reduce it would exceed the savings to be gained
i.e. an uneconomic level of effort would be required.

The latter, avoidable losses and their reduction are affected by:
Speed and quality of repairs;

Pressure management;

Infrastructure management;

Active leakage control.

8.3.11 Losses Assessment
Infrastructure Leakage Index

The most recent real loss indicator as developed by the IWA is the Infrastructure Leakage Index (ILI). This
is a measure, in purely technical terms, of how a water network is managed for the control of real losses at
its current operating pressure. It is the ratio of Current Annual real Losses (CARL) to Unavoidable Annual
Real Losses (UARL):

ILI = CARL/UARL

To determine CARL and UARL and subsequently the ILI it is necessary to have the following system data:
QB Billed authorised consumption

QNB Unbilled authorised consumption

QL Volume of water losses (m3/yr) QRL + QAL
QRL Real losses (m3/yr)

QAL Apparent losses (m3/yr)

QslIv System inflow Volume (m3/yr)

QR Registered flow (m3/yr) QB + QNB

Cn Number of connections

Ln Total network length (km)

Lc Total length of connections (km)

Pm Average network pressure (metres head)
Qs Supplied flow (m3/yr) QR + QAL

T  Time water supplied during day (hours/day)

The representation for CARL is:
CARL = QRL/Cn (m3/year/connection)
The representation for UARL is:
UARL = [(A x Ln) + (B x Cn) + (C x Lc)]Pm (litres/day)

For the calculation of ILI, CARL and UARL have to be converted into compatible units, namely litres per
day per connection.

A, B and C are constants that have been derived from the results of an international survey of water
networks. A = 18, B = 0.8 and C = 25. In cases where water is not provided for 24 hours the UARL is

reduced proportionately to the hours supplied.
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For comparative purposes ILI has been compared for a number of countries that have participated in the
IWA information sharing scheme. This information is detailed in the following table:

Table 8.6:  The number of countries that have participated in the IWA information sharing scheme

Country Number of participating Range of ILI Mean ILI
utilities
North America/Canada 20 0.8-12.0 4.9
UK 22 1.4-6.5 2.58
Australia 27 1.0-13.2 3.0
South Africa 27 0.7-10.8 6.3
Thailand 14 46.0 —543.0
Kosovo 7 3.3-23.0
Austria 27 0.3-6.6
Croatia, Bosnia and Herzegovina 13 1.5-17.0
The Netherlands 4 0.3-0.6
Italy 3.0-12.0
Romania 29 0.9-57.7 25.0
20 unspecified countries 27 0.8-10.8 4.4

The detail of ILI's for Romanian utilities is given in Appendix E6. Inter-country comparison of ILI is not
particularly beneficial as local conditions will vary considerably. It is also influenced by pipe dimensions and
network pressure. Oversized networks operating at low pressure will generate a large ILI.

Network leakage per kilometre (LKM)

It is also necessary to consider the technical condition of the network in terms of leakage per km length of a
network. This is given by the following formula:

LKN = QRL/Ln (m3/year/connection)
Economic Leakage Index (ELI)

The most important need for an operator is to assess the economic value of acceptable water losses. This
is done by relating the Economical Index (El) to the Losses Index (LI) through the following relationship:

ELI = El x LI
El is assigned a value based on the network system configuration as follows:

1.5 — water in the system receives two-stage treatment and is pumped into the network at a minimum
pressure of 50 metres.

1.0 — water in the system receives two-stage treatment but gravitates into the network or only requires
disinfection but is pumped into the system.

0.5 — water in the system only requires disinfection and gravitates into the network.
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LI is given by the following Formula:

LI = LKN/3600
For using the ELI the following classification can be used:
ELI > 3.5 A network where the water losses cause significant economic operating losses and where
the operator should focus on leakage reduction.
ELI=2.510<3.5 A network where water losses do not cause significant economic operating costs.
ELI<25 A network where water loss levels are acceptable and where further investment in water

loss reduction would be not be economic.

Example calculations for NRW, LKN, ILI and ELI are given in Appendix E11 and a summary of results for
water networks in Romania is given in Appendix E12.

8.3.12 Methodology for assessing network condition

Using the performance indices relating to leakage defined in previous sections, it is possible to create a
methodology that will help to assess network performance and hence to prioritise network rehabilitation
needs.

This methodology links water loss indicators to asset condition thereby
driving network rehabilitation programmes in an objective way.

The performance indicators to be used are:
= Non-Revenue water (NRW)

® | eakage per kilometre of network (LKN)
= [nfrastructure Leakage Index (ILI)

= Economic Leakage Index (ELI)

Based on the assessed values of the performance indicators the water network can be condition
categorised based from very good to unacceptable. Five categories are recommended for comparative
purposes. These are:

Category 1 — C1 - (very good) - Optimum condition of the relevant indicator. No special measures are
necessary to improve this indicator.

Category 2 — C2 - (good) - Low level of risk of the relevant indicator. No special measures are needed to
improve this indicator.

Category 3 — C3 - (average) — Average value of the relevant indicator. No measures needed to effect
improvement other than planning to cater for a potential deterioration.

Category 4 — C4 - (critical) — Critical value of the relevant indicator. This is a trigger to implement corrective
action to bring about improvement.
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Category 5 — C5 - (unacceptable) — Unacceptable condition requiring immediate action to improve
performance of the relevant indicator; an indication that action should have been taken retrospectively.

A range of values is applied to each category for the performance indicators and these are detailed in the
table below. The values are based on international assessments. However, to define a higher degree of

priority need, due to years of underinvestment, it may be considered necessary to reassign the ranges.

Table 8.7:  Range of values applied to each category for the performance indicators

Category NRW (%) LKN (m3/yr/conn.) ILI ELI

from to from to from to from to
C1 0 10 0 10000 0 10 0 1
Cc2 10 20 10000 20000 10 20 1 25
C3 20 30 20000 30000 20 30 25 3.0
C4 30 40 30000 40000 30 40 3.0 3.5
C5 40 40+ 40000 40000+ 40 40+ 3.5 3.5+

8.3.13 Use of computer models

As a result of a National Leakage Initiative undertaken in the UK in the 1990’s, one of the identified needs
was to develop a methodology for leakage management that could be modelled by computer. The
methodology so developed became known as BABE — Burst and Background Estimates.

BABE modelling is not a precise science; it relies on a number of estimates and assumptions. Some of the
estimates and assumptions are specific to individual water operators, some are default values based on
industry averages and others are based on an engineer’s judgement.

The objective of BABE modelling is to assess the components of leakage in a supply zone and then to
compare that estimate with the level of leakage derived from either the water balance or from nightline
data, or preferably both.

The first BABE computer model was developed in 1994 and a user group set up to compare results from
different operators of UK water companies. Since that time the techniques have been applied
internationally which has led to the development and expansion of other models. Some are single page
spreadsheets, whilst others comprise several sheets for each supply zone. They can also be linked to
demand forecast models to develop least cost demand strategies and run ‘what — if?’ scenarios.

BABE makes an assessment of real losses using three components:

= Background losses — These are losses that individually quite small, but collectively can contribute a
significant amount to real losses. They generally run undetected for considerable periods of time;

= Reported bursts — Bursts and leaks that come to the attention of the operator quickly through being
reported and not through active leakage detection. Alternatively they can be identified through customer
complaints such as poor pressure.

= Unreported bursts — These generally have a higher flow rate than background losses, but do not readily
show on the surface. They are detected as a result of Active Leakage Control (ALC).

There are number of low cost or free software packages that can be obtained from the internet to assist
Utilities in developing a water balance and assessing BABE. Some useful sites are:
= | eaksSuite — www.leakssuite.com
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= Aqualibre — www.wrp.co.za
= \WB-Easy calc — www.liemberger.cc

Numerous more are available by using internet search engines or the IWA Conference web-sites. The
latter is also useful in providing specialist experience of available packages.

8.3.14 Strategy for NRW Reduction and Control
General

A strategy for NRW reduction and control needs to address several important topics including:

= The overall management of activities relating to NRW reduction and control

= QOrganizational arrangement relating to management of NRW work at the ROC headquarters and across
the localities of the ROC
Preparation, adoption and implementation of a written strategy on NRW reduction and control
Establishing ROC-wide understanding of the strategy.

Management aspects
The IWA classification of NRW clearly indicates various technical, commercial and administrative aspects
of revenue and non-revenue water. As such, skills in these areas need to be integrated in a workable way

to achieve effective management of the NRW activity. The key steps to establish a proper organizational
and managerial set-up for NRW are detailed below.

For the objectives of a NRW strategy to be realized it is required to have:
-Management commitment

-Staff with the right skills and knowledge

Organizational aspects for NRW management

The management team will have overall responsibility for NRW management but in order to provide a
focus for the activity it needs a channelled organizational structure. There are many models that can be
adopted but the following is considered the most appropriate for the needs of the Romanian water sector
with a Leakage Reduction/NRW Officer heading a small department that reports to the Technical Director.
The specialist department can be drawn from existing departments within the water utility as the skill
requirements will vary. However the base skills will already exist within existing utilities, supplemented with
training, but will benefit from being given a common focus.
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Figure 8.9: Scheme for leakage reduction team organization

Leakage
Reduction/NRW Officer
Location Support Repair
team(s) staff team(s)

The main purposes of the NRW department are to reduce NRW in line with set targets, monitor and report
on performance and keep abreast of developments in the leakage reduction field. To achieve this it will
require:

Co-ordination between the various disciplines in the water utility that impact on NRW activities, e.g.
water production, distribution, commercial, customer service;

Co-ordination with external organizations, e.g. local authorities, county councils, police, mass media;
Knowledge of network operation;

Skills in leakage location techniques;

Data collection skills with the ability to monitor performance from an operational and budgetary point of
view and provide timely reports on progress;

Skills in carrying out network repairs;

Have access to the management team to enable conflicts of interest (such as differing departmental
priorities) to be resolved when they occur.

The suggested job profile for the Leakage Reduction/NRW Officer is as followed:

Have experience to understand both the technical and commercial components of NRW and develop an
appropriate NRW strategy;

Have qualifications to support his important role in the organization;

Be a good communicator;

Be computer literate and have experience of data collection techniques and reporting

Be a good time manager.

The responsibilities of the subordinate sections would be:

Location team(s) — Establishment of DMA’s, network inspection, location of leaks;
Support staff — Monitoring of performance, collection and processing of information, liaison with

commercial and administration departments, production of reports, system administration;

Repair team(s) — Network maintenance, repairs of identified leaks.

A written strategy for NRW reduction and control

Management of the water utility should prepare, adopt and implement a cost-effective strategy for NRW
reduction and control.
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The preparation of a strategy document is recommended because, apart from the ROC’s internal needs,
the ROC needs also to demonstrate to IDA that, after establishment as a Regional Operator, the company
respects its obligations to organize and manage effectively the reduction and control of NRW across all
branches of the ROC and has set out an effective strategy to achieve this within a reasonable time period.

In Appendix E 9 (Outline of the Strategy for Reduction of Leakage and Unaccounted for Water — NRW) is
given information and guidance for preparation of a strategy. The purpose of the strategy is to help the
ROC to plan, justify and scheduled actions needed to reduce the amount of NRW including identification of
problems which can lead to water loss from the system.

The strategy outline includes provision for a description of the current problems of ROC, the future
objectives for reducing NRW, proposed approach and methodologies to improve procedures and practices
for measuring losses, identifying how and where losses occur and remedying them.

It is important that selected techniques for NRW reduction are based on actual results and / or accurate
assumptions and that the selected actions are adequately resourced in terms of manpower, equipment and
materials. The ROC needs to be realistic in what targets it sets as over-optimistic plans are likely fail due
to inadequate resourcing.

A ROC-wide understanding of the NRW reduction and control strategy

The management team and experts in the water utility need to have a proper understanding regarding the
objectives of NRW management/reduction and the general approach to be followed. Managers should see
NRW management as part and parcel of good operating practise, understand the main characteristics and
give a commitment to its required activities, including the making available of resources.

To achieve this, awareness and training measures may be required e.g. workshops and meetings to
determine NRW strategy of the water utility as well as periodic review of NRW activities to measure
performance against targets. This should be supported by reporting.

8.3.15 Regulations on control of waste, misuse, and undue consumption

The focus of this part of the manual has been on the efforts that need to be made by the ROCs to reduce
and control NRW within the distribution networks and by so doing achieve greater efficiency in the provision
of water services to the ROC’s customers.

Customers can also contribute towards improving the efficiency of water services by taking care to avoid or
unnecessary consumption of water.

In some European countries e.g. the UK specific regulations oblige users of water supplied via the public
distribution networks, to prevent contamination, waste, misuse, undue consumption and erroneous
measurement of water supplied by a water utility.

Under the FOPIP Il project a model regulation has been prepared to assist the relevant Romanian and
European authorities towards development rules and guidelines to reduce inefficient and hazardous use of
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water supplied by water utilities via public distribution networks. The model regulation and associated
schedules have been based upon the UK Water Supply (Water Fittings®) Regulations 1999.

The principal provisions of the UK water regulations (and the proposed model regulations) include the

following:

»  Water fittings must not be installed, connected, arranged or used in such a manner that they are likely to
cause waste, misuse, undue consumption or contamination, or erroneous measurement, of the water
supplied.

= Fittings must be of an appropriate quality or standard, and be suitable for the circumstances in which
they are used; and they must be installed, connected or disconnected in a workmanlike manner.

= A person who proposes to install certain water fittings must notify the water undertaker, and must not
commence installation without the undertaker’s consent. The undertaker may withhold consent or grant
it on certain conditions. This requirement does not apply to some fittings which are installed by a
contractor who is approved by the undertaker or certified by an organization specified by the Regulator.

= Where an approved contractor installs, alters, connects or disconnects a water fitting, he must provide a
certificate that it complies with the Regulations.

A fine as prescribed on a standard scale can be imposed for contravening the Regulations.
Water undertakers and local authorities are empowered to enter premises to carry out inspections,
measurements and tests for the purposes of the Regulations.

= The water undertaker is obliged to enforce the requirements of the Regulations, this duty is enforceable
by the Regulatory body.

= The Regulatory body must consult the water undertakers and organizations representing water users
before giving an approval for the purpose of the Regulations, and to publish approvals.

= Disputes arising under the Regulations between a water undertaker and a person who has installed or
proposes to install a water fitting must be referred to arbitration.

If Romanian regulations on prevention of contamination, waste, misuse, and undue consumption is in
future brought into force in Romania, they would have impacts not only on customers of the ROCs but also
could have impacts on the ROCs themselves; the ROCs would be obliged to comply with the relevant
provisions of the regulations and will have a role in the proper enforcement of the regulations.

8.4 Water, Wastewater and Sludge Quality Monitoring

8.4.1 Introduction

Monitoring the quality of water, wastewater and sludge from the water and
wastewater treatment plants is crucial for ensuring the health of the
population and for environmental protection.

The purpose of this section of the Manual is to provide guidance for ROCs with regard to:
= water quality monitoring for raw and potable water for the consumers

® Fitting means any component of an internal piped water system and any installation held by end users that are connected to a public
water supply system, including pipes, coatings, connecting elements, appliance connections, and any other device installed
between an external water distribution network, downstream of the last component of the water service connection on public
domain (e.g. a water meter where the water supply is metered) and all points of draw-off.
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= wastewater quality monitoring of collected and treated wastewater as discharged into the recipient water
bodies

= monitoring the quality of sludge generated by water treatment plants and by wastewater treatment
plants

= |aboratory practices relating to water quality monitoring.

The Government of Romania is presently developing policies on the management of sludge produced by
water and wastewater treatment plants.

It is very important for the ROCs to prepare their own strategy for monitoring the quality of water,
wastewater and the sludge generated by the water and wastewater treatment plants. Based on the
strategy, ROCs should elaborate and implement action plans for the water, wastewater and sludge quality
monitoring.

In the water, wastewater and sludge quality monitoring procedures, the main issues to be addressed are:
= demands and obligations related to the water and wastewater quality monitoring

= establishing the monitoring points

= monitoring frequency.

In the water and wastewater quality monitoring processes, a very important role is played by the ROC’s
laboratory of physical-chemical and biological analyses where some investigations are performed
according to the methods indicated by the legislation for water, wastewater and sludge.

8.4.2 Water Quality Monitoring
8.4.2.1 ROC’s demands and liabilities on monitoring the water quality

As per the legislation in force (i.e. the Water Quality Framework 458/2002, completed and amended by the
Law 311/2004, GD 974/2004, etc), the water service suppliers are legally bound to monitor the quality
parameters of the potable water supplied to the consumers.

To make sure that the quality of the water supplied to the consumers is within the limits of the specified
parameters for potable water, the ROC must establish and maintain water quality monitoring arrangements
throughout the entire water supply system, starting with the catchment area and ending with points on the
connections to consumers.

According to the type of water supply system (see Figures 8.10 & 8.11), the main water quality monitoring
points should be the:

catchment area

raw water transport main (from the catchment area to the water treatment plant)

water treatment plant (WTP) or chlorination plant

potable water transmission main (from the WTP to the potable water tanks, if the case)

potable water storage reservoirs tanks

potable water distribution networks.

Pursuant to the GD 974/2004, the ROC together with the Public Health Department has to set water quality
monitoring points throughout the distribution network according to its length and urban population density.
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8.4.2.2 Other Institutions and Control Bodies involved in water quality monitoring

Besides the authorized testing laboratories of the ROC, related activities are carried out by other
institutions such as:
= Ministry of Public Health, through:
— The Public Health Department (P.H.D.)
= Ministry of Environment and Forests, through:
— National Environmental Protection Agency (NEPA);
— Regional Environmental Protection Agency (REPA)
= National Authority “Romanian Waters Association”, through:
— The territorial waters units: Arges — Vedea, Buzau — lalomita, Dobrogea — Litoral, Prut, Siret, Olt, Jiu,
Banat, Mures, Crisuri si Somes — Tisa
= AN.R.S.C - the Regulatory body;
= others.

All the above mentioned institutions are authorized to monitor the water quality, to issue water quality
bulletins, to apply penalties to the ROC in case of non-compliance and to help resolve any problems that
occur.

In case of major non-compliance, the National Regulatory Authority for Municipal Services (ANRSC) may
withdraw the operating licence of the ROC.

8.4.2.3 Legislation

The legal framework relevant to water quality monitoring comprises a set of laws and governmental
decisions, such as:

the law on water quality - 458/2002 completed and modified by Law 311/2004

the law 241/2006 on the Public Service of Water and Wastewater supply

the ordinance no 88/2007

GD no 974/2004

GD no 856/2002

others.

8.4.2.4 Setting the water quality monitoring points

Water quality shall be monitored at pre-selected points along the entire water supply system, from the
source to the connections to consumers.

Changes in the raw water quality parameters may influence negatively the treatment process and may
generate increased consumption of chemicals.

Simplified examples of water supply system designs are illustrated in Figures 8.10 & 8.11.
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Figure 8.10: Water supply system design and the water quality monitoring points - Water supply system provided with
potable water tanks
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Figure 8.11: Water supply system design and the water quality monitoring points - b. Water supply system without
storage reservoir
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With regard to the water supply system, the ROC shall establish the number of the water quality monitoring
points for the elements 1, 2, 3, 4 and 5 (see Figure 8.10) in order to be able to identify in due time any
negative changes in the values of quality parameters and to eliminate or to find solutions for the resolution
of problems that might occur.
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Therefore, quality monitoring points should be established at: the source (for the raw water), along the raw
water main (especially when we refer to long pipelines in which raw water quality changes might occur), at
the entrance of the WTP (in order to identify if the quality parameters values of the raw water are changed
compared to the parameters registered at the source point), throughout the treatment process (if need be)
and at the exit point from the WTP reservoir.

If the system is provided with a reservoir downstream of the WTP then the monitoring points should be
established along the potable water main (if the length is considerable) and at the exit point of the reservoir.

Monitoring points shall be established by the ROC within the water distribution network, in cooperation with
the Public Health Department (PHD) in the town area, according to the length of the network and the urban
population density.

8.4.2.5 Frequency of monitoring the raw/potable water quality

The frequency of monitoring the potable water quality at the monitoring points set throughout the
distribution network in the towns/localities should be established based on the in-house programme of the
ROC and in cooperation with the PHD.

Apart from the monitoring timetable, the water quality should be measured at times and locations
determined by the ROC to ensure that the quality of the water distributed to consumers is in compliance
with the prescribed potable water quality standards.

Also, the assessment of water quality within the distribution network shall be made if there are any
complaints and (mandatory requirement) after any intervention that causes interruption to the water supply
(e.g. after repair of or replacement of a pipe or fitting, mains flushing, etc.).

The frequency of monitoring the water supply system (source, raw water main transport, WTP, etc) will be
established by the ROC in order to generate continuous information on the values of the monitored water
quality parameters.

8.4.2.6 WTP sludge management

According to the GD 856/2002, the sludge produced by the water treatment is not classified as a
dangerous waste.

Normally, at the WTP, the sediments may be produced as a result of the treatment process by:
= grit traps

= clarifiers

= filters

= reservoirs.

Usually, if the plant is connected to the sewerage system, these sediments could be discharged into the
sewer network for treatment at the WWTP. If the WTP is not provided with a connection to the sewerage
system, the sludge should be deposited on drying beds, within the WTP, analysed by the ROC based on
the quality criterion relating to disposal options and related requirements of a disposal contractor:

= agriculture or Forests

= incineration (if locally facilitated)

m vegetal layer for ecologisation
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= |andfill.
8.4.2.7 WTP testing laboratories

In the water quality monitoring process from source to the customers’ taps, a very important role is played
by the testing laboratories.

The generic name “testing laboratories” is according to the ISO/CEI 172025:2005 standard, but the name
currently used is “analysis laboratory”. Also the phrase “testing bulletin” is currently replaced by “analysis
bulletin”.

To monitor the raw and potable water quality, the ROC needs to have two laboratories: one for physical /
chemical analysis and another one for microbiological analysis.

Both types of laboratories need to be adequately equipped according to:

= the analytical methods for each standard parameter indicated by the legislation on monitoring water
quality

= the monitoring frequency imposed by the legislation and the competent authorities.

Laboratory equipment should be provided with:

= sampling, sample conservation and transportation

= adequate space and the its correct allocation for the required functions

®  gccess paths and the ways set for the entry/exit samples, especially for the microbiological analysis
laboratories
satisfactory working conditions (temperature control, air quality, white rooms, etc)
adequate equipment and the necessary chemicals for each assessed parameter
personnel (number, professional qualifications and experience so as to be able to perform the assigned
tasks).

Monitoring the quality of the sludge generated by the WTP can be performed either in one of the units of
the WTP laboratories, in the central section of the ROC laboratory or in a laboratory of the WWTP
equipped for the sludge assessment.

In the absence of its own laboratories or the possibility to analyse some of the parameters, a ROC can
contract an external authorized or accredited laboratory for the assessment of the respective parameters.

8.4.3 Wastewater Quality Monitoring
8.4.3.1 Requirements / liabilities of the ROC on wastewater quality monitoring

By law (NTPA 001 and 002), the ROC is required to treat the wastewater received into the sewerage
system to the specified standards. The quality of discharges into a recipient water body after the waste
treatment plant shall comply with the limits set by NTPA 001.

For drainage systems designed for the collection of surface water to be discharged into the recipient water
body with no treatment, the discharging points shall be identified and monitored by the ROC because there
is the possibility of some buildings have been connected over time to the drains. In this case, the quality
parameters of the discharged pluvial waters will not reach the limits provided by NTPA 001.
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Along the sewerage network, the quality of collected wastewater shall be compared with the standards set
by NTPA 002.

Monitoring wastewater as described above involves establishing monitoring points and a monitoring
programme.

8.4.3.2 Other institutions or Control Bodies involved in the water quality monitoring

Besides the wastewater quality monitoring procedures performed by the ROC in their own testing
laboratories, related activities are carried out by others including:
= Ministry of Public Health, through:
— The Public Health Department (PHD)
= Ministry of Environment and Forests, through:
— The National Environmental Protection Agency (NAEP)
— The Regional Environmental Protection Agency (R.E.P.A
= National Agency, Romanian Waters, through:
— The Territorial Waters Agencies: Arges — Vedea, Buzau — lalomita, Dobrogea — Litoral, Prut, Siret,
Olt, Jiu, Banat, Mures, Crisuri si Somes — Tisa
National Regulatory Authority for Municipal Services (ANRSC)
Others.

All these institutions are qualified to monitor waste water quality, to issue analysis bulletins and to apply
penalties to ROCs in case of non-conformity, and to generate solutions to problems that occur.

In case of non-conformity with the legislation in force, the ANRSC may withdraw the licence of the ROC.
8.4.3.3 Legislation

The legal framework on the assessment of the water quality comprises a range of laws and governmental
decisions, such as:
= NTPA 002/2002 — on the procedure of evacuation the waste waters into the sewerage networks of the
municipalities and directly into the wastewater treatment plants.
= NTPA 001/2002 —setting the limits on charging with pollutions for the urban industrial wastewater at the
evacuation in the natural hydro-graphic sources.
= NTPA 011/2002 —technical regulations on collecting, treatment and evacuation of the urban waste
waters;
Ordinance no 88/2007
GD 352/2005 — amendment and completion of the GD 188/2002;
Others.

8.4.3.4 Sewerage network monitoring points for wastewater

Generally speaking, quality monitoring can be carried out in the connection manholes of the
economic/industrial agents — the potential polluters. The monitoring frequency is set up by the ROC and the
economic agent based on a contract for industrial wastewater collection and charging.

If need it, the ROC may establish also other control points, along to the sewerage network, e.g.: at
manholes on the drainage system and wastewater pumping stations if any, etc.
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For the sewerage network, the quality parameters of the wastewater shall be compared with the limits
established by NTPA 002.

Therefore, the ROC shall stipulate in the contract for the wastewater discharge, contract signed with the
economic agents from where the industrial wastewater is discharged into the sewerage network, the limit
values of quality parameters, at least equal with the maximum values according to the NTPA 002.

8.4.3.5 Surface water discharged from sewerage networks into the recipient

If the sewerage system was designed with the pluvial networks, the discharging points into the recipient
water body should be monitored by the ROC because there is the possibility that in time, some buildings
have been illegally connected to this network.

In this case, the ROC should identify these points and find out solutions to collect into the sewerage
network, the wastewater that presently is discharged from these buildings into surface water drains.

8.4.3.6 Waste treatment plant monitoring points for wastewater

As a minimum, wastewater quality monitoring points at the treatment plant shall be set at the entrance and
exit of the WWTPs.

At the entrance in the WWTPs, the wastewater quality should comply with the limits set by NTPA 002, and
at the exit point, with limits of NTPA 001.

If at the exit point some parameter values are exceeding the limit, then the ROC shall set monitoring points
inside the WWTP, along the technological flow, in order to identify possible problems in the wastewater
system and to remedy them.

8.4.3.7 Monitoring points for treated wastewater into the recipient water body

After the wastewater treatment process, wastewater is discharged into the nearest recipient water body
which corresponds from the point of view of the discharge rate.

If the discharging point is situated near the wastewater treatment plant, the monitoring process can be
carried out inside of it, in the last inspection chamber. If the distance between the WWTP and the point of
discharging into the emissary is great, then the ROC shall take samples at the discharge point.

8.4.3.8 Frequency of monitoring the wastewater quality
= in the connection chambers of the economic/industrial agents, according to the discharging timetable
and at any other time considered necessary by the ROC
= periodically along the sewerage network at monitoring points established by the ROC and at any other
time as considered necessary by the ROC
= atthe WWTP:
— at the entrance: constantly
— at the exit: regularly and according to the permits for discharging the treated wastewater into the
recipient water body
— wastewater treatment process: at points and at times considered necessary by the ROC to monitor
the effectiveness of the treatment processes.
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8.4.3.9 Management of the sludge from the WWTP

The sludge generated by the wastewater treatment process is collected and deposited on drying beds. The
dewatering, drying and compressing process of the sludge differs from one WWTP to another and
according the other variables such as weather conditions.

The following sludge evacuation options could be considered:
storage (not regarded as a long-term sustainable solution)
landfill at solid waste disposal sites of the municipality

in agriculture and Forests as a compost (fertilizer)
incineration

landfill stabilization

others.

In order to use the sludge in agriculture or Forests it is necessary to determine the sludge composition
according to the requirements of the MO 344/2004 regarding the use of sludge from WWTPs to agriculture.

It is important to do soil sampling, pedologic and agrochemical studies to determine if the ground identified
is suitable or not to receive sludge from the WWTP.

The ROC shall elaborate a strategy to use the sludge from the WWTP, according to the local conditions.
This strategy will be produced by the ROC or in coordination with consultants from different ongoing TA
projects or other future projects: ISPA Projects for the elaboration of the Feasibility Study and finance
application, other projects, etc.

8.4.3.10 The testing laboratories of the WWTP

The testing laboratories are very important to monitor the quality of the wastewater and sludge produced by
the WWTP.

In order to monitor the wastewater quality and the sludge generated by the WWTP, it is necessary for the
ROC to be provided with a laboratory for physical / chemical analysis. The minimum equipment of the
laboratory serving each WWTP should be according to the current analysis needed to monitor the quality of
the wastewater at the entrance into the WWTP, the exit from the WWTP, and within the treatment plant for
a good management of the treatment processes.

For more complicated analysis or with a reduced frequency such as the determination of the sludge quality,
the ROC may use its own laboratory or can make an agreement with an authorized and/or accredited
external laboratory, according to the requirements of the competent authorities or according to their own
requirements.

The central laboratory and/or the laboratories serving the WWTP need to be equipped according to:

= the analytical methods for each standard parameter stipulated by the law on quality monitoring (NTPA
001, NTPA 002, OM 344/2004)

= the monitoring frequency imposed by the legislation and the competent authorities.

The laboratories should be provided with:
= sampling, sample conservation and transportation equipment

= adequate space and the its correct allocation to the required functions
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satisfactory working conditions (temperature, air quality, white rooms, etc)

adequate equipment and the necessary chemicals for each assessed parameter

personnel (number, professional background, experience, etc. so as to be able to perform the assigned
tasks).

8.4.4 Laboratory Practices
8.4.4.1 Introduction to Laboratory Practices

Taking into consideration the importance of laboratories in the quality monitoring process of water,

wastewater and sludge, some guidance is offered on:

= good laboratory practices, ensuring the management quality

= the need to implement the general requirements with regard to competence (ISO/CEI 17025:2005
standard)

= data processing and interpreting.

Guidance for the ROC on the following topics also is included:
= general recommendations on quality management
= recommendations on the ROC’s responsibility.

Regarding assuring the quality of the data, it is necessary to obtain data and precise and accurate
information on which performance of the system and technical upgrading should be based. Quality
assurance and quality control of analytical data (QA / QC), through structured programmes and measures
implemented in a systematic way, are integral parts of monitoring the quality of water and wastewater and,
thereby, the performance of the water and wastewater infrastructure systems.

The cycle of monitoring activity for quality assurance (QA) and quality control (QC) is presented in the
Figure 8.12 below.
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In a laboratory, the quality of the service depends on the accuracy and reliability of results in terms of
compounds, valuable and trusted results. It is very important to build a quality assurance system as a cyclic
process based on the concept as shown in the Figure 8.13,i.e.:

= Planning — Performing — Verifying — Acting

or

= Planning — Implementation — Evaluation — Improvement.
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Figure 8.13: The QA / QC cycle building system
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The system is built on the model: Planning — Performing — Verify — Action or Planning — Implementing —
Evaluation — Improvement.

It is preferable that the quality assurance system of the laboratory should be integrated in the quality
management system of the company and based on the quality and environment management standard or
on the three standards: Quality Management (ISO 9001), Environmental Management (ISO 14001),
Occupational security and health management (ISO 18001).

Because there is confusion between the certification and accreditation of a laboratory, a clarification is
needed:

Certification represents a written statement of a third party (Authorized Certification Body) on the
compliance with the specific requirements of the product, process or service. For the ROC,
certification represents evidence of implementation and functioning of a management system, a
quality management system, an environmental management system, a health administration and
occupational safety or an integrated management system.

The implementation and certification of a quality management system or of an integrated

management system in a laboratory can only make sure that it complies with the standard

requirements. The management system mentioned above should be implemented and then
1234//19/A 01 iulie 2010

\\10.243.148.99\fopip 2\Outgoing Reports, Papers & Docs\19 National W&WW Utility ManuahWUM final
ENG\WUM_English_FINAL.doc
189



National Water and Wastewater Utility Manual
Mott MacDonald

In association with MVV &
CIMP

certified at the overall organization level as a measure of good management functions within the
ROC.

Accreditation of a laboratory certifies the laboratory proficiency, the compliance with the specific
standards (standards of method). The formal recognition is made by an accreditation organisation.
The standard for the laboratory accreditation is SR EN ISO/CEI 17025:2005 — General
requirements for the competence of the tasting.

For the accreditation according to the ISO/CEI 17025:2005 standard, it is important to establish the
laboratory competence, measurements or calibrations. This standard has two major components:
— management requirements and
— technical requirements.

The management requirements are meeting the ISO 9001:2008 standard principles and are
presented in the relevant/adequate language for the operations in laboratory. The evaluation is
made by teams made of technical experts and evaluators capable to evaluate the compliance with
the management requirements.

Technical requirements focus on technical competence of the personnel and on the technical
resources necessary to produce data and accurate results for the testing methods.

ISO 9001:2008 is a generic standard for the quality management system that can be applied to any
organisation, no matter of type, product or service achieved. The same criteria are applied for the ISO
14001 si ISO 18001 standards. The standards are applicable to laboratories and the focus would be to
establish the compliance of the laboratories with the requirements for a quality management system, for an
environmental management or security and occupational safety or for the integrated management system.

With regard to the quality assurance, it is essential to appoint a person in charge with the data validity. The

quality analysis in the laboratory represents an integrated part of the quality management process and

involves two components:

= gpecific procedures to ensure the quality in terms of techniques and execution stages

= provisions regarding the professional competences of the personnel (legislation on quality; experience
on practical activity).

The objectives of the QA system are:

to establish the strategies and the quality control protocol

to control the data accuracy

to promote the guidelines for the best practice in laboratory

to provide the clients and data users all the documentation needed on data quality

to implement an audit mechanism of the laboratory operations

to promote the quality control programme — QC — to apply the laboratory practices as in Figure 8.14

The quality standards cover a large area and are the outcomes of a long practice in quality management.
These are the best means to create a framework for the quality system management and application.
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Figure 8.14: Quality management in a laboratory
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The quality system includes the organizational structures, the responsibilities and the needed resources to
implement the quality management system.

8.4.4.2 Errors and the cause of errors

Some possible causes of errors in the laboratory are:

= gystem errors: devices, chemicals, calibration, sampling, calculation

= other errors: power failure, utilities, non-compliant environment, the wrong sample processing, lack of
professionalism.

Sources of quality information/errors falsification:
= [ssues related to the monitoring structure:
— inadequate spatial structure in terms of sampling points and their linked density
— the frequency of sampling is too low
— not a proper selection of the investigation sections (water intake, water tanks, distribution networks)
or indicators.
= Methodological problems:
— the lack of sampling procedures containing provisions on possible contamination sources and their
avoidance for sampling conservation and transportation
— lack of sampling standard procedures and the analysis for some investigation areas or chemicals
— lack of performance characteristics for laboratories and units
— lack of ac procedures
— non-compliant reference materials.

In order to avoid such errors, there are some internal and external audits or calibration / inter-calibration
activities related to the national standard laboratory.

Calibration involves mainly the following two stages:
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= nitial calibration with pure samples, not treated and if possible, bought with the instrumental analysis
procedure
= g final calibration for shape and intermediary operations.

Validation of results represents the adoption of some verification and control procedures on the status of
analysis in terms of instruments calibration.

The first objective (and the first phase of validation) is to monitor the tests to see the level of compliance
with the national and international standards, by comparisons.

The laboratory is responsible in terms of assessing and verifying the QA requirements set in the monitoring
programme, with a focus on:

= verifying the characteristics of samples and the data collection procedure in the field

= ensuring that the samples were registered and delivered according to the monitoring procedure.

The operation and efficacy of the AC system in the laboratory is verified through a well organized inter-
calibration programme. This verification is a continuous process applied for each sampling procedure and
assessment, and involves also periodical tests, measurements and an analysis programme. The
certification and accreditation of the laboratories certifies positive results.

8.4.4.3 Laboratory accreditation

Accreditation is the recognition at the highest level of the laboratory procedures and their applicability. In
Romania, the only Conformity Evaluation Body internationally recognized is RENAR. A laboratory can
obtain the accreditation from any internationally recognized accreditation body. It is expected that the final
accreditation price might be higher, at least due to the translation and interpreter services during the audits.

The reports issued by the accredited laboratories based on the international regulations are essential to
certify that a laboratory id accredited. The laboratory accreditation is a procedure certifying that an analysis
laboratory has the necessary competence to perform the analysis or the type of analysis needed for the
accreditation.

The accredited laboratory shall be fully equipped and operated by qualified
personnel and needs to have in place well defined working procedures.

The laboratory accreditation is a voluntary action but is important because of the possibility to:

= obtain the recognition of analysis, samples, measurements and the verifications for the water/waste
water/ treated waste water/ sludge in order to get a conformity certificate

= defend ROC assertion of non-compliant industrial discharges to sewers (based on ROC laboratory
analyses) in the event of challenge from the alleged polluter

= gchieve, based on a tariff, analysis, verifications and measurements for other beneficiaries who are not
provided with accredited labs — in this case, the laboratory may easily become a profit unit

= increase the economic efficiency of the laboratory within the company by the contribution made to the
turnover (see point above).

Therefore, for a laboratory to be accredited it is necessary to mention the place held in the current
accreditation programmes and to answer to an auto-evaluation questionnaire. The accreditation body of the
required laboratory organizes a system audit for the laboratory concerning the general performance. This
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audit is performed by a team with an organizational expert and one or more technical experts under a
confidential regime and sets the status on the technical organization and competence also for the available
human resource of the laboratory.

Based on the registered audit results, the accreditation might be or not offered to the analysis laboratory.

By authorization, the accreditation body confirms that there is a very developed and maintained quality
system in place, at the laboratory level, and that the laboratory provides an acceptable level of technical
competence for performance of tests, analyses and sampling required for accreditation.

The accreditation does not reduce the responsibilities of the laboratory. The accreditation certificate
represents a serious and favourable assessment of the technical competence of the laboratory but there is
no guarantee that the accreditation body will permanently grant such accreditation.

Considerations regarding the competence and integrity shall be clearly described in the laboratory’s
procedures because these elements are fundamental for satisfactory analysis and maintaining the required
standards and reliability of analytical results.

8.4.4.4 Data processing and interpreting

This phase is very important and represents conditions needed to obtain the best conclusions as a result of
evaluation the water and wastewater but also to improve the efficiency of the laboratory.

The processing — interpreting phase begins with the simple registration of the analysis results and ends by
producing monthly and annual reports.

In all this stages it is very important to avoid possible deficiencies (see the table below) that might influence
some information or reporting values.

Issues related to data transmission and QA/QC Issues
processing
+With regard to the documentation (guides, +With regard to a non-sufficient motivation
procedures, forms, bulletins) containing and implication at the managerial and staff
inappropriate information, unclear formulation or | level of the laboratories and at the operational
unsatisfactory correlation with objectives personnel level
+Late submission or non-submission of +The lack of QA/QC procedures during the
documents to the laboratories sampling phase and the quality indicators
analysis
+Lack of data processing methods needed to
obtain significant values. ¢Lack of internal audit programme
+Lack of procedures for the statistical
evaluation of the errors.
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8.4.4.5 Recommendations
General recommendations on quality management of laboratories

First of all, are the requirements for a functional quality management system in the laboratory as well as

for team-work and coordination between the:

= personnel in charge of the laboratory analyses and unit management

= different sub-units of the execution personnel of the same laboratory

= sub-units above mentioned and the person in charge with quality management

= person in charge of quality management and the groups of experts from the upper-level quality
management structures.

Among the most frequently applied QA methods in the environmental monitoring process we can mention:
= QA Guides and procedures manuals specific for different stages of the sampling cycle

= systematic structuring and application of the QC procedures

= testing and inter-calibration programmes

= accreditation systems.

The quality management shall consider the dynamic elements and shall allow for adequate approaches.
When discussing the quality requirements with the data users and the stage of choosing the analytic
system, the following elements should be taken into consideration:

correct sampling according to special sampling procedures

sampling and assessment time related to the stability of samples and different assessed elements
time between sampling and daily reporting

frequency of sampling and the total number of assessed samples

volume of samples

sampling conservation

automated measurements techniques, in situ determinations

sample transportation systems

accuracy of the assessment method

execution cost of analysis

trust level

sensitivity of the method

potential interferences

pre-treatment techniques and sample solubilisation

current equipment, the adjusting and extension to the quality requirements imposed by the data user.

Special care should be given to: errors, source of errors, size of error, avoiding methods and uncertainty of
measurement etc.

Special care should be given to the measurement transability, a process in which the calibration, the
intermediary verification for maintaining trust in the calibration status and in the reference materials,
transportation, safe depositing and utilisation of samples and reference materials and in order to prevent
the contamination and deterioration of materials and to protect the integrity of results.
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Recommendation on the Operator’s role

The ROC should take action to protect the health of the population by adequate quality monitoring of water

supplied, of wastewater and also of sludge generated by the WTP and WWTP if the intention is to use it in

agriculture, Forests and as stabilisation material or landfill. Requirements include:

= adequate equipment and qualified personnel

= jmplementing the quality management system at the laboratory level

= the implementation of the environment management system and of the safety and occupational health;
safety protection against fire

= setting up a programme, section, sampling frequency and analysis according to the system capacity
calibration and validation with sanitary or inspection bodies
checks on water potability and stability.

Taking into account the current development trend on the monitoring
activity of the water and wastewater systems, the role of the laboratories will
become crucial and the ROC needs to pay attention to this matter.

Taking into account the current trend of developing the monitoring activity of the water and wastewater
systems, the role played by the laboratories in monitoring the water quality on specific sections of the
system or on the entire system is increasing in providing data and information. Coordinating this data with
the technological data or taking into account the quantitative and economic issues, it is possible to get a
picture on the status of the systems and of the current trends, at specific points in time.

Recommendation on the laboratory organisation

The restructuring process of the new ROC as one regional entity formed of local operators highlights the
fact that the ROC should reorganize the laboratories taken over from the local operators in order to meet
the local or county requirements. Therefore, it is advisable for the ROC to make complex and systematic
analyses for each laboratory in terms of:

= technical

= managerial

= economic-financial.

Each laboratory analysis should contain the following:

quality parameters to be monitored

monitoring frequency (for each parameter)

the locations where the control is needed / the controlled parameters

locating the labs according to the control needs (staff, distance, transport etc.)

equipments/ mobile testing kits (if allowed)

the current status of the labs (location, status of location, equipment, personnel number, qualification,
experience, etc.)

= cost/benefit report (the approach of a treatment in terms of profit/loss centre).

Based on the analysis, the ROC will be able to set some alternatives in order to define the activities of the
labs. This definition of the activity of the labs will comprise the number, the structure and the functions of
the laboratory. The additional activities will be evaluated and compared to each other based on a set of
criteria established according to the monitoring, economic - financial requirements. Some possible options
are listed below:
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maintaining the number of existing laboratories, functioning and improving the current activities
increasing the number of existing laboratories with the necessary equipment

reducing the number of existing laboratories and equipping the remaining ones

building a central, modern laboratory for water and wastewater, fully equipped and maintaining the
current ones but keeping only the basic types of tests

building one or more mobile auto-labs

maintaining a central laboratory and increasing the number of equipments/ mobile kits

= outsourcing some of the tests (generally the tests with a low frequency).

According to the results of the analysis and based on the set of criteria established according to the
monitoring necessities correlated with the economic-financial analysis, it is most probable that the ROC will
define one or more viable options for specific conditions.

It is advisable that the accreditation process of the laboratory/ laboratories be made after alternative
approaches have been examined in order to minimize the costs. It is also advisable for the laboratory staff
to become acquainted with ISO 17025:2005 standards and with the step-by-step implementation of
requirements without additional costs (procedures, methodology, forms etc). It is recommended to proceed
this way because some groups might respond to the requirements and it is better to take the decision of
choosing one of the options according to availability, qualification and implication for the personnel in the
laboratory.

Annex E17 — Guide for the implementation of SR EN ISO 17025:2005 requirements and the laboratory
accreditation describes the main steps and the documentation needed for the implementation of the ISO
17025 requirements and the laboratory accreditation by RENAR. As mentioned above, a modern
laboratory, with qualified personnel and provided with modern equipment can become a profit centre for the
ROC.

Considering that some parameters require a reduced monitoring frequency but at the same time need more
sophisticated equipment, the ROC should consider cooperation with neighbouring ROCs for analyses of
such parameters. Therefore, one ROC could analyse a set of parameters (e.g. PCB) and another ROC
could analyse another group of parameters (e.g. AOX, PAH). Thus, the equipment costs can be reduced
and the ROCs may outsource the services to each other.

8.4.5 Water, Wastewater and Sludge Quality Monitoring Strategies

For a systematic approach to the improvement of the ROC monitoring functions for water, wastewater and
sludge quality, it is recommended that each ROC should prepare strategy documents e.qg.:

= water quality monitoring strategy

= wastewater quality monitoring strategy (including industrial discharges to sewers and sludge disposal).

The purpose of these strategies is to help the ROCs ensure coherence of the information used in the
company’s various departments and branches on how the ROC management team plans to improve the
water and wastewater quality monitoring functions in the light of (a) regionalization across the localities of
the ROC under new company management structures (b) new or rehabilitated treatment plants for water
and wastewater (¢) changes in the main requirements and specifications for water and wastewater quality
monitoring.

The strategies can serve the ROC as internal guides with actions plans to achieve improvements in

monitoring the quality of water and wastewater.
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General outlines for the elaboration of these strategies are given in:
= Annex E18 — Outline for a water quality monitoring strategy
= Annex E19 — Outline for a wastewater quality monitoring strategy.

During the assistance provided to the ROCs under FOPIP 2, such strategies were produced by almost all
of the ROC:s. It is anticipated that the strategies will need to be revised periodically to reflect changes and
developments.

The main themes of the water and wastewater quality strategies should be introduced in the ROC Business
Plan to demonstrate the continuous concern of the ROC regarding the water and wastewater quality
monitoring, appropriate facilities, staffing levels, training, and adequate budget allocations.

8.4.6 Environmental Impact Assessment

Environmental impact assessment (EIA) is a topic of particular importance for operators of water and
wastewater systems.

Impact assessment of all environmental components, but also on landscape, human settlements,

architectural and historical monuments, should be carried out both for the following phases:

= realization / construction of water and wastewater systems

= operation of water and wastewater systems and particularly for water treatment plants and wastewater
treatment plants.

If not properly managed, the impacts during the construction and operation of an investment can cause
significant damage to the environment and can have very serious consequences for one or more
environmental factors.

Information is provided in Appendix E20 of this manual on the following EIA topics:

= 3 general introduction on the purpose of the guide, the FOPIP 2 Consultant’s approach to preparing the
guide, and aspects of environmental risks and the associated responsibilities of the ROC and ROC
personnel

= guidance on EIA procedures — to comply with the latest changes in legislation made during 2009 — for
the release of an Environmental Agreement necessary when building or extending wastewater and
drinking water infrastructure works

= guidance applicable to the construction phase of works for water treatment or wastewater treatment
plants

= guidance applicable during operation of water treatment plants (WTP) and wastewater treatment plants
(WWTP)

= risk management.

By the new Government Decision no. 445/2009, two annexes of the EIA Directive (85/337/EEC) are

provided:

= Annex 1; a list of projects subject to environmental impact assessment and (mandatory)

= Annex 2; a list of projects for which the need for an environmental impact assessment has to be
established.

Information has to be provided in the Technical Memoir, as required under the above regulation (GD
445/2009), by the owner (i.e. the ROC) of such projects or activities on at least the following:

= description and characteristics of the proposed site
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description and characteristics of projects and activities to be performed: size, technology and proposed
materials and the use of natural resources

description of specific activities for the project period

brief description of potential environmental impact of the project, including where appropriate, the
protected natural areas of interest.

If the project becomes part of Annex 1 (that is subject to mandatory environmental impact assessment), the
owner of the activities must provide the following information:

1.

Description of the project, including:

a. description of the physical characteristics of the entire project and the requirements of planning and
land use during construction and operational phases

b. description of the main characteristics of production processes, such as the nature and quantity of
used materials

c. estimates, by type and quantity, of expected waste and emissions (water pollution, air and soil,
noise, vibration, light, heat, radiation, etc..) arising from the operation of the proposed project.

Summary of the main project alternatives studied by the holder and the main reasons for the final

choice, taking into account the environmental effects.

Description of the environmental issues likely to be affected significantly by the proposed project,

especially the population, fauna, flora, soil, water, air, climatic factors, material assets, including

architectural and archaeological heritage, landscape and interconnections between factors above.

Description® of possible significant effects of the proposed project on the environment resulting from:

a. existence of the project

b. use of natural resources

c. emissions of pollutants, noise and other sources of discomfort and waste and a description of the
holder of the forecasting methods used in environmental impact assessment.

Description of the measures envisaged to prevent, reduce and where possible offset any significant

adverse environmental effects.

A non-technical summary of the information provided in the previous paragraphs.

Indication of the difficulties (technical deficiencies or lack of know-how) encountered by the project

owner to present requested information.

Both the request for approval of a project development and the decision of the competent authority should
be brought to public knowledge by the competent authority and the holder, by public notice or by posting it
on its website.

Details of the procedure on environmental impact assessment, under the laws in force in the second half of
2009 are presented in the guidelines on procedures for Environmental Impact Assessment as presented in
Appendix E20.

9 The description should cover the direct and indirect, secondary, cumulative, short-, medium- and long-term, permanent and

temporary, positive and negative aspects of the project on the environment.
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8.5 Levels of Service (LOS) and Standards of Service (SOS)
8.5.1 Introduction

Chapter 4 deals with improving the performance of the ROCs in key areas of their activity using
benchmarking principles. The focus is on the managerial, operational, financial and ‘continuity’ or ‘asset
management’ areas. Training was provided to the FOPIP | ROCs through Regional workshops and a
Working Group was established to review and agree the Pls, and their structure, that would be most useful
in developing LOS and SOS. The Working Group comprised representatives from the then MESD, MIRA,
and ARA.

Data was collected from the FOPIP | ROCs to assess the LOS provided and targets were set for future
SOS. These LOS and SOS were intended for inclusion in the Delegation Contracts concluded between the
IDAs and their ROCs.

During FOPIP I, a generally similar approach was adopted involving the provision of training for the FOPIP
Il operators and working with the operators to help with compilation of data and calculation of the values of
performance indicators. Values of the performance indicators were prepared for years 2007, 2008 and
2009.

Information and training was also provided on the potential use of the Web-based benchmarking system
that was established during the FOPIP | project in cooperation with the Romanian Water Association (RWA
or ARA).

A FOPIP Il benchmarking strategy, approved by the Ministry of Environment, was prepared in July 2009.
The strategy took account of the work done on benchmarking under FOPIP | and included certain
adjustments to the selection of benchmarks as discussed in subsequent sections of this Chapter.

8.5.2 Definitions

The following definitions have been applied:

Definitions and interpretation of LOS and SOS vary from country to
country. The definitions below apply to this document.

Benchmarking — Benchmarking is a process for identifying and learning from good practices in other
organisations. It involves a process of monitoring performance an organization relative to other
organisations and having access to how performance is achieved;

Performance Indicators (Pls) — Measurements of actual performance in key activity areas of an
organization - the calculated values of Pls depend very much on use of clearly understood definitions for
each Pl and the quality of the input data;

Levels of Service — The quality of services actually provided by an organisation (Note: this definition is the
reverse of the FOPIP | definition);

Standards of Service — The required quality of services required on an organisation (Note: this definition is
the reverse of the FOPIP | definition).
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It is important to make an accurate assessment of current performance and set challenging, but realistic,
targets for future improvement. It is important to make an accurate assessment of current performance and
set challenging, but realistic, targets for future improvement.

8.5.3

Performance indicators and LOS targets

In the table below the benchmarking indicators from Chapter 4 are supplemented with a LOS target.
proposed by the FOPIP | project. The time period for achievement of the LOS target (i.e. a SOS) is not
specified in the table and it is assumed that the target values represent a general profile of acceptable

performance.

Table 8.8:
Indicator

Operational indicators

Performance indicators

Description

LOS target

1. Water and Wastewater
Quality Compliance.

Number of selected final water production and waste water effluent
samples per year that comply with the respective quality standards.
Expressed as a percentage of the total number of samples taken in
the year. The parameters used for water quality should be:

Turbidity

Iron

Manganese

Ammonia

Chlorine

Nitrate

Coliforms

E Coli

The parameters used for wastewater quality should be:
Suspended solids

100% compliance

BOD5

COD

Ammonia
2. Water Consumption: Total annual quantity of water sold (invoiced) to customers/ 115 I/p/d
litres/person/day. population supplied, expressed in litres per person per day.
3. Non-Revenue Water Difference between the water supplied to the distribution network 35%

(NRW). (Water
produced/day (or year) -
Water invoiced/day (or
year))/ Water produced/day
(or year).

less the quantity of water sold divided by the quantity of water
supplied to the distribution system, expressed as a percentage. By
using the parameter ‘water supplied into the distribution network’ it
will enable like for like comparisons to be made for benchmarking
purposes. Process water used for water production will vary
depending on the treatment process and therefore will distort
values if included in the NRW calculation.

Managerial indicators

1. Population Coverage.

Percentage of the population connected to the water supply and
the waste water network.

95% for water, 90%
for wastewater

2. Percentage Metered
Customers.

Percentage of customers that are actually charged by meter. Not 100%
being metered, meaning having to pay bills that are based on
assumptions or averages and this may lead to high customer

dissatisfaction.
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Description

An indicator of manpower efficiency. It considers the population

CIMP

LOS target

500 persons per

Employee connected to the water supply network divided by the number of employee
employees providing water and wastewater services (including
support staff).
Financial indicators
1. Gross Profit Margin: Indicates how well the firm covers operating costs with sales > 25%
(Gross sales minus direct before allowing for other costs (including finance, taxes, and
charges and expenses)/total  extraordinary costs). A negative % indicates that sales do not
sales. cover current operating costs. A comparison can be made with net
profit margin, which is net profit/total sales.
2. Current Ratio: Accounts Indicates the ability to pay current liabilities based on the amount of  >1
receivable/accounts current assets. A ratio > 1 is normally a minimum.
payable.
3. Days Receivables: This ratio indicates how many income days are necessary toturna 70 days
Receivables/(annual sale into cash. A small ratio (<30) indicates a liquid enterprise.
sales/365).
4. Days Payables: This ratio indicates how long an enterprise typically takes (in < 90 days
Payables/(operating operating cost days) to pay its creditors for materials, etc.
costs/365). Allowances for depreciation are not included in operating costs. A
large ratio (> 90) indicates that the company may be behind in
payments or enjoys easy credit terms with suppliers.
5. Total debt/total assets Measures the percentage of total funds provided by creditors. Debt  <50%

is defined to include both current liabilities and long term debt. This
indicator gives an idea of the company's financial structure. 20% is
normal: no company exists without (commercial, banking, fiscal)
debt. 50% is a maximum. If the company has long term debt, a
second indicator, the debt payment coverage ratio can be used to
indicate the ability of the company to service the long term debt. It
is defined: free cash (net income + depreciation +/- changes in
working capital/debt payments (principal + interest payments).

Asset management indicators

1. Percentage of networks
yearly replaced.

The amount of the network replaced each year expressed as a %
of the total length of the network. Relevant for both water and
wastewater systems.

5% per year

2. Number of leakage
related repairs to water
network and blockages or
collapses cleared to
wastewater network.

Number of leakage related repairs to water network or sewer
blockages cleared or collapses repaired on the sewerage system
per kilometre of respective length. Expressed as No. per km. of
network per year

5 repairs per year

During the Action Plan preparation phase of the FOPIP Il project, a procedure for estimating target values
for a selection key Pls (KPIs) over a 5-year time period was discussed with the ROCs. The base-year was
2007 and the projections extended to year 2012. Not all ROCs were willing to include target values for Pls
in their Action Plans but technical KPI target values were included by the majority of ROCs.

The KPIs assessed during the FOPIP Il Due Diligence phase and proposed for setting targets in the Action
Plans were as shown in the tables below.
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Table 8.9:  FOPIP Il KPIs (2007)
a. KPIs for Technical and Operational Performance:

FOPIP2
Key Performance Indicator Unit Counties
Average
Population Coverage
Water Supply % 75
Wastewater % 60
Water Consumption l/cap/day 86
Non Revenue Water (NRW) % 37
Repairs & Blockages
Water Supply Pipe Repairs Nr/km/year 2.7
Sewerage Blockages Removed Nr/km/year 5.4
Network Replacement
Water Supply %/year 0.0
Sewerage %/year 0.0
Water Meter Coverage % 86
Population Served per Employee
Water Supply Nr 320
Wastewater Nr 809
b. KPIs for Commercial and Financial Performance:
FOPIP2
Key Performance Indicator Unit Counties
Average
Commercial performance
Collection ratio % 90%
Days Receivables days 104
Average daily invoice collections RON '000 49
Active connections per employee Nr 83
Costs per Customer RON 640
Incomes per Customer RON 814
Invoice collected per Customer RON 761
Water supplied per Employee 000 m3y 16.7
Treated wastewater per Employee 000 m3y 16.8
Financial performance
Operational ratio Rate 0.8
Availability ratio Rate 0.8
Current Ratio Rate 3.0
Acid test Rate 1.6
Gross Profit Margin % 17%
Days Payable days 81
Sales / Own capital Nr 7.1
Total Debts/Total Assets % 50%

Unit cost of water sold RON/m? 2.1

The KPI tables for each Due Diligence Reports included values for the above indicators specific to the
operator and also the average value of the KPIs calculated for all the FOPIP Il operators from which data
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could be obtained. By this method, it was possible to present performance for each operator relative to
peer companies. The average 2007 values of the KPlIs are shown in the tables above. The above tables
are included to illustrate how the topics of performance monitoring and use of indicators were introduced
initially to the FOPIP |l operators. The process of inputting data and of calculating Pl values was not fully
developed during the first half of 2008, and the average values of Pls should be regarded as indicative
rather than precise.

Appendix E 25 provides the data for FOPIP | ROC performance - mainly based on the year 2007 and the
first half year of 2008. Financial information for 2006 was also included where deemed useful.

The Appendix E 25 also includes:

= Pls used during the FOPIP Il project with definitions and method of measurement

= performance data input sheets and Pl output tables (from a spreadsheet provide to the FOPIP I
operators)

= data on the data on FOPIP Il ROC performance for years 2007, 2008 and 2009.

8.5.4 Areas for future LOS and SOS application

A number of additional performance indicators have been proposed for use in future by the ROCs. These
include:

Supply interruptions — This indicator should show the number of properties connected to the ROC
networks that experience interruptions to their water supply of greater than 3hours, 6 hours, 12 hours and
24 hours where the interruption was not planned and where no advance warning was given to customers.
Incidents of supply interruptions should be excluded if they were caused by third parties or as a result of
planned work and warning had been given to customers. ROCs should maintain records of properties
affected by supply interruptions.

Restrictions on water use — This indicator shows the proportion (%) of population connected to the water
network that has been the subject to water restrictions. Restrictions can be divided into the following
categories:

= Voluntary reductions, encouraged by a publicity campaign;

= Hosepipe restrictions;

= Drought Orders restricting no-essential use of water

= Drought Orders imposing standpipe usage or rota cuts.

ROCs would be required to report the proportion of population affected by the above water usage
restrictions.

Flooding from sewers — This indicator examines system performance in terms of internal sewage flooding
of properties due to overloaded sewers or temporary problems. The later could involve blockages or
pumping station failures. ROCs would be required to maintain registers of the number of properties so
affected.

Billing contacts — This indicator shows the total number of personal, written and telephone billing contacts
received and the number dealt with in 5, 10, 20 and more than 20 days. A billing contact is any enquiry
regarding a bill, e.g. an account query, change of address etc but is not classed as a complaint. This will
require accurate recording and processing of contacts for reporting purposes.
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Written complaints — This indicator shows the total number of written complaints and the number dealt
with in 5, 10, 20 and more than 20 working days. A written complaint is any letter or email that draws
attention to any service provided or action taken by the ROC or its representatives which falls short of the
expectation of the correspondent. This will require accurate recording and processing of written complaints
that are received.

Bills for metered customers — This indicator shows the percentage of metered customers that receive a
bill based on an actual meter reading. Estimated reading can be a cause for dispute and cause
dissatisfaction with customers. Currently meter reading is generally undertaken on a monthly basis but in
the future this is expected to reduce in the drive to increase ROC efficiency and reduce manpower
numbers. New technology is also able to assist in this area through the use of ‘intelligent’ meters.
Ultimately the intention should be to move towards a level where customer meters are actually read at least
once per year.

Ease of telephone contact — This indicator identifies the ease with which customers can make telephone
contact with their ROC. To facilitate this LOS it is necessary to establish customer contact centres and
monitor all calls received to the centres to enable reporting to be made. The indicator could measure:

= Total calls received;

= Total calls answered;

m  Calls answered within three time bands — within 15 seconds, 15 — 30 seconds and over 30 seconds;

= All lines busy and customers not able to make contact.

8.5.5 Performance Targets for the Future
Unifying performance measurement across the ROC:

The performance indicators for the main towns should be considered as the standard for the ROC and
using benchmarking techniques opportunities for improvement in all localities within the ROC should be
explored. Data for some localities with the ROCs are still questionable at this point in time. The FOPIP I
ROCs have started to reach agreement with their IDA on a timescale for acquiring reliable performance
data for each locality within their ROC; some have already made strong progress with this task.

Some ROCs have reported initial obstacles to assessing performance at some localities due to lack of
sufficient data e.g. on assets, incomplete records and recording procedures, on the volumes of the services
actually provided, and on costs incurred. Over time these short comings will be corrected and more
reliable measurement of performance will be achievable.

It is recommended that the ROCs should continue to share experience on how they have standardised the
recording of assets, and performance parameters and should set, in cooperation with the ADI, realistic
programmes for improving the quality of performance data.

ROC personnel responsible for managing water and wastewater services at each locality should become
able to prepare performance data and to monitor changes in performance of the services delivered at the
locality.

Setting Performance Targets:

Medium- and long-term KPI target values of the whole ROC (i.e. consolidated KPI values for all the towns

and localities in the ROC) should be set for achievement by important dates (nominally 2013, 2018 and
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2033) in meeting EU Aquis requirements. The target dates and KPI targets should be agreed between the
IDA and the ROC and should be stated in the ROC’s Business Plans.

Within the ROC, performance targets for intermediate years using a wider range of performance indicators
should be used to help the ROC management team to monitor progress towards achievement of the KPI
targets. Performance targets for each locality should be set. The reported Pl values will contribute towards
the assessment of the overall ROC performance.

LOS reporting:

LOS reporting needs to be a dynamic process. This means that management information needs to be
prepared for the selected performance indicators on a monthly basis within each ROC. Formal reporting
should be made on an annual basis or at time intervals required by the IDA and stated in the delegation
contract.

The format and procedures for collection and reporting of performance data to the ROC headquarters
should be harmonised with those of the main towns and action plans should be developed to define how
this will be achieved.

8.6 Guidelines for improved operation and maintenance
8.6.1 Introduction

This section of the Manual is designed to provide guidance for Regional Operators on ways to improve
operational and maintenance (O&M) practices for provision of water and wastewater services in Romania.
Support to the operators on improving the effectiveness and efficiency of such services is an essential
component of the overall broader aspects of a Financial and Operational Performance Improvement
Programme (FOPIP).

The main O&M operational activities of the ROCs discussed in this section include:
" . water resources and abstraction

= .  water treatment

«  water distribution

+  wastewater collection

. wastewater treatment

O&M management systems

. maintenance of equipment

. O&M cost optimisation

. integration of O&M strategies and contributions to the ROC’s business plan.

In addition, a section is included on integration of O&M activities and their related strategies and
implementation plans.

For each activity a review of current performance and practices or issues has been undertaken and a
strategy for improvement outlined. For the following topics an outline strategy document is included in the
Appendices to this part of the Manual.

= maintenance of equipment

= O&M management systems

= O&M cost optimisation.
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Certain topics have warranted a more detailed examination and therefore have been expanded in other
sections of the Manual. Where this is the case, the appropriate cross-references are given. These topics
include:

= asset management (Section 8.2)

non-revenue water (Section 8.3)

water and wastewater quality monitoring (Section 8.4)

standards of service and levels of service (Section 8.5)

energy management (Section 8.7).

8.6.2 Water resources
8.6.2.1 Existing situation

There are a wide variety of water resources in Romania; these include rivers, lakes and groundwater sites.
Licences for abstraction of water from the sites are issued by Apele Romane. Surface water sites are prone
to transient pollution with no bank-side storage provided and protection zones to groundwater sites have
generally deteriorated due to lack of maintenance. There is currently a general lack of metering at
abstraction sites which has resulted in license quantities being negotiated.

With the decline in industrial demand and reductions in per capita consumptions, water availability is
generally adequate but there are a number of specific exceptions in rural areas where deficiencies result in
discontinuous supplies. This is either due to insufficient production capacity or inadequate financial
resources to fund pumping operations. Limited resource inspection is carried out by ROC staff.

8.6.2.2 Strategy for improvement

Increasing use of fertilisers and pesticides, together with an increasing ability to detect and monitor for
pollutants requires a stricter approach to water sources protection. This requires observation of extraction
limits and prevention of pollution through a complex water resource management system that includes
continuous water quality monitoring and the implementation of protection measures.

With a reduction in demand for water as a result of industrial decline and
reduced customer usage, water resources are generally adequate.

As a minimum, protection of surface sources must include preventing the discharge of pollutants,
particularly non-biodegradable ones, sufficient flow for diluting concentration and minimum flows to achieve
self-purification capacity.

Ground waters must be protected by a set of measures preventing pollution penetration the abstraction
aquifer. A sufficiently large sanitation area, designed specifically for each water source, needs to be
secured to prevent:

Entry by persons not engaged in its operation;

Use of any fertilizer or other chemicals;

Irrigation;

Access by livestock;

Erection of any structures or installations not directly related to the utilisation of the source;

Mining for construction materials;

Storage of materials etc.
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The size of the protection area by the design for each source should be guided by the following general

assumptions:

= Water must travel through the ground for a minimum of 20 days from the protection area perimeter to
the well;

= The minimum distance between the well and its perimeter is 50 metres upstream and 20 metres
downstream;

= When water is extracted from depths greater than 50 metres, the above distances can be reduced by 10
metres;

= For surface water sources, the restricted zone must be 200 metres upstream and 100 metres
downstream.

The restricted zone is the is the territory surrounding the exclusion area that ensures the protection of water
sources against bacterial contamination and chemical pollution as a result of the respective areas
utilisation. Demarcation poles, or more ideally secure fencing, should mark the perimeter of the area.
Building may only be erected with the permission of Sanitary Authorities and the use of fertilizers and
pesticides should be prohibited if the land is used for agriculture.

The protection of ground waters must also be assured outside of the immediate protection area as
pollutants, large distances from well or borehole may contaminate the water.

It is advisable that Regional Operators periodically check the sanitary sanitary condition of water basins or
surface water catchment areas.

In addition to protecting water resources it is also necessary to improve management and performance to

generate longer term efficiency benefits. To achieve this it will be necessary to:

= |ntroduce inspection, operating, maintenance and monitoring procedures and operational checklists for
activities undertaken. Where these already exist they should be reviewed and updated to ensure
optimum performance;

= Develop unit costs for all water resources;

Where multiple sources are in use, review conjunctive use to establish the most cost effective method of

operation;

Consider moth-balling or abandoning water resources that are surplus to requirements;

Develop a programme for metering all water resources;

Provide training to enhance operational staff's awareness and capabilities;

Develop a programme for replacement of oversized and inefficient water abstraction pumping

equipment;

= Develop a programme for the installation of pollution monitoring equipment at sites vulnerable to
transient pollution;

= Develop emergency procedures for dealing with a major pollution incident.

8.6.3 Water treatment
8.6.3.1 Existing Situation

The structural condition of water treatment works is very variable throughout Romania from both a civil
construction and equipment point of view. The larger sites are generally better constructed and equipped
with some evidence of maintenance and investment. However some of the smaller rural sites are in a very
poor condition and water treatment capability is very poor.
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Recently, some of the larger works have been refurbished through grant supported schemes, and this
investment needs to be broadened. There is also evidence of local investment being made available at
some smaller water treatment works to tackle some of the fundamental deficiencies resulting from a lack of
maintenance activities.

Ground water is generally is of good quality but can be high in levels of iron and manganese, some of the
larger works have an aeration process and sand bed filtration to limit the levels of iron and manganese
passing into supply. However some wellfields pump directly into supply with only chlorination for
disinfection as a treatment process.

Surface waters have historically received screening, flash mixing using aluminium sulphate, sedimentation,
either horizontal or radial, filtration and chlorination. Some of the larger treatment works have benefited
from process improvements in recent years and in these cases wider use is being made of available
coagulants, supported by the use of polyelectrolytes as coagulant aids. Facilities are not provided for
recycling process water which can account for up to 10% of works throughput.

Laboratories are currently inadequately equipped for undertaking a full suite of analyses to report against
all EC standards.

Operator knowledge tends to be rather limited.

8.6.3.2 Treatment Processes
Ground Water

Operation of ground water sources requires maintaining a balance between the capacity of the well or
borehole, recovery of the underground reserves and the extracted volume of water. It is recommended that
extracted volumes be as uniform as possible without sudden changes of speed of accumulation at the
abstraction level or excessive drawdown of the water table. These occurrences can result in operational
difficulties due to the accumulation of sedimentation sand that contribute to capacity reduction or water
quality deterioration.

Operation of deep wells and boreholes requires monitoring of the following parameters:

= Flow, both integrated and instantaneous;

= Hydrodynamic and hydrostatic water level. This not only monitors the source capacity performance but
also pump efficiency and its possible deterioration when considered in conjunction with distribution
system input pressure;

= Water quality, both chemical and bacteriological. This should be done through a continuously flowing
sample line;

= Time operation;
Distribution system input pressure.

The degradation of well/borehole capacity or water quality may be caused by sedimentation of fine particles
of sand collected inside the abstraction strata or filter cavity, thus restricting the flow. A further contributing
factor may be corrosion of moving parts within pumps or a build up of lime deposits, or biological deposits
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caused by iron feeding bacteria. Regular planned maintenance of pumps and rising pipework should be
carried out on a regular basis (suggest 5 years). This will require taking the well/borehole out of
commission and lifting out the pump and pipework for a maintenance overhaul. Regular maintenance can
also be supplemented by back-washing of rising pipework with water, or a mixture of air and water, injected
at high pressure. This will have the effect of clearing deposits that are reducing pump output and
performance.

Iron and manganese present the major treatment challenges regarding
ground water treatment.

In Romania, some ground waters have elevated levels of iron and manganese. These can be removed by
aeration. This process is detailed in the section below.

Surface Water
Raw water storage

The primary function of raw water storage is to create favourable conditions for self purification through
sedimentation and the reduction of bacteria due to the chemical action of oxygen dissolved in water. It also
provides a buffer for meeting peaks in water demand and a standby capability for coping with transient raw
water pollution.

Screening and grit removal

The first stage of surface water treatment is the removal of suspended or floating debris that protects the
subsequent treatment processes and equipment from damage. Since suspended or floating debris can
vary in size from sticks and large branches down to very fine particles that can cause turbidity, it is usual to
remove the larger debris by course and fine screens. These can be either fixed or rotating with a facility for
self cleaning. The finer, but denser, mainly inorganic matter is removed by allowing the water to pass
slowly through a chamber allowing the solid matter to settle to the bottom. The aim is to remove grit so as
to prevent wear of machinery and unwanted accumulations of heavy inert matter in pump sumps or
flocculation/sedimentation tanks. It is usual to design these grit chambers to settle out only those
suspended particles that are larger than 0.2mm in diameter and have a specific gravity of greater than
2.65.

Aeration

The primary function of aeration is to provide oxygen from the atmosphere for the oxidation of dissolved
iron and manganese to their insoluble form and to liberate carbon dioxide and hydrogen sulphide, thereby
reducing corrosiveness and removing hydrogen sulphide. The other benefit of aeration is that it increases
the dissolved oxygen content in water causing it to have a sparkling appearance and f