Framework for Sustainability
Assessment of UNCS and development
of a self-assessment tool

HELENA ALEGRE
ENRIQUE CABRERA JR
ANDREAS HEIN

HELGE BRATTEB®

31,
s

~

%”\/9 ~

-
,_ e

. -

TRANSITIONS TO THE URBAN WATER SERVICES OF TOMORROW



Framework for Sustainability Assessment of UWCS and development of a
self-assessment tool

D 311

Authors

Helena Alegre, LNEC
Helge Bratteba, NTNU
Enrique Cabrera Jr, ITA

Andreas Hein, IWW

Deliverable final version

December 2012

The research leading to these results has received funding from the European Union Seventh
FrameworkProgramme (FP7/2007-2013) under grant agreement n° 265122.

This publication reflects only the authors' views and the European Union is not liable for any use that may
bemade of the information contained therein

www.trust-i.net - info@trust-i.net Framework for Sustainability Assessment of UWCS and development of a self-assessment tool D31.1  -1-


mailto:info@trus-i.net

www.trust-i.net - info@trust-i.net

TABLE OF CONTENTS
TABLE OF CONTENTS .....coicinimiiiinininnsnsssssssssessassasssssssssssssssssssnsssssssssssssssassonssssssossossas 2
TABLE OF FIGURES .......cccooiiiiiiinininininnnnnisssssesssssssssssssssssssssssssssssssssssssssssassonssssssossossas 3
LIST OF TABLES......cciiiinininininnnsinsinsisisacsasssssssssssssssssssssssssssssssssssssssssssossasssssssssssssessases 3
L INErOAUCLION c..uunerniniititititntntnccnctntnscscssseststsscsssssesssses st s s sessssssssssssnens 4
2. TRUST proposition on sustainability ..........cccceeveererreeererreenensenseenessesseessesseeseessesseesns 6
3. Trust proposition on sustainability assessment..........cccceceveeverveerenreeneenensenseesnennen 6
4. UWCS performance asseSSMENt SYSLEM ........cccccreereereeereereeseecessessaessessessasssessassasns 10
4.1. Types of performance assessment metrics used within TRUST ........ 12

4.2. Requirements for the definition of a performance assessment system

13
4.3. Performance assesSmMeNnt MetriCS .....uuueeuuurreeeennieeeeenaeeeeeenaeeeeeenans 13
4.4, Variables ... e 14
4.5. Context information and other data elements.......cccccovveeeiiiiiennnnnnn. 14
5. Data qUALILY ...ccoveeireieirieceertrcetreectet ettt sttt st s se s nesnas 15
6. Performance metrics selection and scoring model for the self-assessment tool ...16
7. Selection of performance assessment metrics within the TRUST context .............. 42
8. Implementation. the trust self-assessment tool ...........ccccceeveeeveerveeenerneeneeneenen. 44
9. REfEIENCES....cuieriiiiirititititnccnntn sttt sas sttt as sttt s 46

Framework for Sustainability Assessment of UWCS and development of a self-assessment tool D 31.1

-


mailto:info@trus-i.net

www.trust-i.net - info@trust-i.net

TABLE OF FIGURES

Figure 1: TRUST approach to sustainability assessment .........ccccevvevuiveennnnnn. 8
Figure 2: Data input in the self-assessment tool........ccccceviiiiiiiiiiiieiineinnn. 44
Figure 3: Results screen. Self-assessment tOO0l.......cc.eviriiiiiiiiiiiiiiiiiiiiiieees 45
LIST OF TABLES

Table 1: Objectives and criteria of the UWCS sustainability dimensions .......... 9
Table 2: Recommended data source reliability bands ..........cccccceevviiieennnnnn. 15

Table 3. Objectives and key assessment criteria to assess sustainability within

Table 4. Template for new performance assessment metrics within TRUST .. 43

Framework for Sustainability Assessment of UWCS and development of a self-assessment tool D 31.1

-3-


mailto:info@trus-i.net

www.trust-i.net - info@trust-i.net

1. INTRODUCTION

The main objective of the TRUST project (Transitions to the Urban Water Services of
Tomorrow) is to support water authorities and utilities in Europe in formulating and
implementing appropriate urban water policies in order to enhance urban water cycle
services. TRUST's aim is to deliver knowledge to support urban water cycle services (UWCS)
towards a sustainable and low-carbon water future without jeopardizing service quality. It
will achieve this through research-driven innovations in governance, modeling concepts,
technologies, decision support tools, and novel approaches to integrated water, energy, and
infrastructure asset management. There is no single or clear pathway for the adoption of
sustainable practices for water utilities, cities, or any other organization involved in UWCS.
Equally, there is currently no consensus on how to assess the sustainability of UWCS.

This document represents the main written output of Work Package 31 within TRUST.
Together with the self-assessment tool published online (http://self-assessment.trust-
i.net) it completes the set of deliverables that were outlined in the project proposal.

The aim of WP 31 was to define and develop a UWCS performance assessment framework
taking into account not only the system variables, such as energy, cost, chemicals and
materials, but also reflecting the local context in terms of economic, social and
environmental conditions and allows for benchmarking the sustainability of the UWCS.

The specific objectives of the WP were described as follows:

- Define and develop generic performance criteria that UWCS systems could be evaluated
against, under given socio-economic conditions.

- Develop a set of corresponding performance indicators.
- Develop a web-based self-assessment tool for UWCS systems.

These objectives have been attained in several stages and the intermediate findings that
were reflected in several of the project’s internal documents are included in this deliverable.

As a first step towards the final goal of a self-assessment tool, a general assessment
framework was designed including generic UWCS dimensions and performance criteria that
would serve as a starting point for any performance and sustainability assessment systems
to be developed within TRUST and even elsewhere.

Underlying assumptions for the development of this framework were:

e Need to have a flexible approach within TRUST that allows to tailor the assessment
metrics to the specific needs of each WA, WP or task

o Need of consistency and harmonization between the performance assessment tools
used in the scope of TRUST to compare alternative transition pathways, to compare
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technologies, or to assess the sustainability of the UWCS, while avoiding dispersion
and adoption of an excessive number of metrics.

o Need to take advantage of the existing, mature and internationally recognised
performance assessment systems for urban water services, with particular attention
to the IWA performance indicators systems (Alegre et al., 2006 and Matos et al.,
2003).

e Need to incorporate the guidelines established in the ISO standards on the
assessment and improvement of the drinking water and wastewater services (ISO
24510: 2007, IS0 24511: 2007; ISO 24512: 2007).

e Need to open up the assessment system to metrics that include not only
performance indicators, as the IWA PI systems do, but also other performance
assessment metrics (PAMs) more adequate to compare alternatives and scenarios,
or to consider aspects that, by nature, are more subjective or qualitative.

In addition to the establishment of a generic framework, WP31 also focused on the
development of a specific self-assessment tool, which presented some clear boundary
conditions for its development:

e Fasy-to-use assessment tool that would provide utilities with a first glimpse of
readiness towards the 2040 target.

e Avoid data-hungry indicators that would require substantial efforts from those
using the tool. Data requested by the tool should be readily available in an average
European utility.

o Self-assessment target should be around 3 hours for a regular utility with some
sort of information management procedures.

e The main aim of the tool is NOT to provide a thorough or final assessment of the
readiness of the utility towards the 2040 sustainability target, but create an initial
interest on the matter by means of a rough estimation of the areas in need of
further attention.

e Additionally, the tool should direct the users to the appropriate TRUST tools to
improve and reach the 2040 target.

It was however soon clear that in order to develop an assessment of the readiness of a city
for the 2040 challenge, it was important to define sustainability from the TRUST
perspective. It should be stressed that this should not be viewed as an attempt to redefine
the concept of sustainability, but rather the answer to the need of having a project-wide
definition of sustainability that could be used for assessment purposes in any of the project’s
tools and deliverables.

Therefore, the TRUST framework for Urban Water Cycle Sytems (UWCS) sustainability was
not only to provide a definition of sustainability, but also the criteria that would be adequate
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for an assessment of such concept. These definition and criteria are the components of the
TRUST proposition on sustainability.

2. TRUST PROPOSITION ON SUSTAINABILITY

Sustainability is commonly perceived as the social, environmental and economic qualities of
a given system under study, in a holistic and long-term perspective. This represents the so-
called triple bottom line (TBL) dimensions of sustainability (Elkington, 1997).

In order to comply with the general internationally well-recognized TBL definition, we
believe that social, environmental and economic sustainability should be the main
dimensions of a UWCS sustainability definition for TRUST, with a further two dimensions
(assets and governance) as required supporting dimensions. The sustainability of urban
water services is mutually dependent on other urban subsystems such as energy, solid waste
management and transportation. A long-term oriented UWCS sustainability definition
would benefit from addressing possible contributions to the overall urban sustainability.

This leads to the following proposed UWCS sustainability definition for use within the
TRUST project:

Sustainability in urban water cycle services (UWCS) is met when the quality of assets and
governance of the services is sufficient to actively secure the water sector's needed
contributions to urban social, environmental and economic development in a way that
meets the needs of the present without compromising the ability of future generations to
meet their own needs..

3. TRUST PROPOSITION ON SUSTAINABILITY ASSESSMENT

On the basis of what is presented above, we propose the following definition of what is
expected of a UWCS sustainability assessment in TRUST:
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Sustainability assessment of urban water cycle services in TRUST includes the main
dimensions of social, environmental, economic and the supporting dimensions of assets
and governance sustainability.

The assessment should in particular provide insights in how to improve the management
and development of UWCS assets and governance, as part of a strategic transition process
towards 2040, in order to positively influence the end dimensions of social, environmental
and economic sustainability.

The assessment is made operational by critically and carefully examining a chosen set of
performance metrics/indicators and how they comply with a predefined set of
sustainability objectives and criteria. The performance metrics/indicators may be
quantitative and/or qualitative, and are specifically chosen in order to take account of the
particular context and challenges of a given urban water cycle system, in a medium- and
long-term transition context.

The UWCS sustainability assessment method must be transparent, valid and holistic, and
should make use of a metabolism and life-cycle assessment perspective when this is
needed. The assessment method should be inclusive and flexible with respect to
stakeholder involvement and decisions regarding target setting and trade-off as part of a
multi-criteria decision analysis process.

The rationale for considering the supporting dimensions of assets and governance is to make
explicit two important dimensions for complex infrastructure-based systems like UWCS.
Assets are associated with the system of physical infrastructure, namely their durability,
reliability, flexibility and adaptability, but also soft infrastructure, meaning human capital as
well as information and knowledge management. Governance relates to the political, social,
economic and administrative processes which affect the development, delivery or
management of water resources and services. Key governance considerations are
transparency, broad participation in decision making, the effectiveness and efficiency of
measures taken, the quality of the accountability and adjustment mechanisms, and also the
existence and alignment of city planning with UWCS.
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Figure 1 presents the TRUST approach to sustainability assessment and Table 1 contains the
dimension, objectives and criteria of UWCS sustainability.
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Figure I: TRUST approach to sustainability
assessment
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Table 1: Objectives and criteria of the UWCS
sustainability dimensions

DIMENSION OBJECTIVES ASSESSMENT CRITERIA
S1) Access to urban water services S11) Service coverage
) S2) Effectively satisfy the current 1 ity of servi
Social users’ needs and expectations 521 Quality of service
S22) Safety and health
S3) Acceptance and awareness of N
UWCS S31) Affordability

Ec11) Cost recovery and reinvestment in UWCS
(incl. cost financing)

Ec12) Economic efficiency
Ec13) Leverage (degree of indebtedness)
Ec14) Willingness to pay

Ec1) Ensure economic sustainability

Economic of the UWCS

A11) Adequacy of the rehabilitation rate
A12) Reliability and failures
A1) Infrastructure reliability, A13) Adequate infrastructural capacity

adequacy and resilience A14) Adaptability to changes (e.g. climate change

Assets A2) Human capital Adaptation)
A3) Information and knowledge A21) Adequacy of training, capacity building and
management knowledge transfer

A31) Quality of the information and of the
knowledge management system

This framework establishes the basic rules to facilitate the development of the individual
assessment metrics that other working packages outside WP31 may need. Although the
objectives and criteria aim at being of general use within TRUST, the performance metrics
presented later are not intended to cover all the needs of the project, and other assessment
systems will be developed as needed for other project deliverables.
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These are quidelines to use within TRUST to assure that all assessment systems in the
project are well grounded and fully consistent with each other, and to avoid duplication.

4. UWCS PERFORMANCE ASSESSMENT SYSTEM

The final goal of any performance assessment system is to provide information. It is
important to make the distinction between information and data. A correct definition for
information would be “data that can be used for the purpose of making decisions”.
Consequently, a system of performance indicators is not only aimed at providing the value
of a few ratios, but also all the complementary elements (quality of the data, explanatory
factors, context) that are needed in order to make appropriate decisions.

The performance assessment system is consequently the result of considering all areas of
interest, stakeholders and influencing factors in a certain environment. In the case of water
undertakings, the considered system would comprise the whole company, the stakeholders,
the users, the environment, and all related areas that may be worth monitoring for
management purposes.

Setting up objectives, assessment criteria, metrics and targets is a crucial stage in order to
set up clear directions of action, as well as accountability of results through timely review.
This sequence shall be followed to establish TRUST PAS. Clarifying the four distinct but
sequential concepts:

¢ Objectives are the goals that the organization aims to achieve. According with the
ISO 24510:2007, 24511:2007, 24512:2007 standards, TRUST performance
assessment should always be linked to objectives that are clear and concise, as well
as ambitious, feasible and compatible, and take into account the ultimate goal for
the utility of providing a sustainable service to society. For each objective, it is
recommended that key assessment criteria be specified.

e Assessment criteria are points of view that allow for the assessment of the
objectives. For each criterion, performance, risk and cost metrics must be selected in
order for clear targets to be set, and for further monitoring of the results.

e Metrics are the specific parameters or functions used to quantitatively or
qualitatively assess criteria; metrics can be indicators, indices or levels.

e Targets are the actual proposed values to be achieved for each metric within a
given time frame (short, medium or long term).

As a consequence, a performance assessment system comprises a set of performance
assessment metrics and related data elements that represent real instances of the
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undertaking context. The classification of these data elements depends on the active role
they play:

Data elements: A basic datum from the system that can either be measured from the field or
is easily obtainable. Depending on their nature and role within the system, data elements
can be considered variables, context information or simply explanatory factors.

Variables: A variable is a data element from the system that can be combined into
processing rules in order to define the performance assessment metric. The complete
variable consists of a value (resulting from a measurement or a record) expressed in a
specific unit, and its reliability level (see section 5, Table 2) that indicates the quality of the
data represented by the variable.

Performance assessment metrics: Measures of the efficiency or effectiveness of the delivery
of the urban water services. Section 4.1 specifies the types of performance metrics that can
be used and their characteristics. They should always be associated to objectives and
assessment criteria.

Context information: Context information are data elements that provide information on the
inherent characteristics of an undertaking and account for differences between systems.
There are two possible types of context information:

¢ Information describing pure context and external factors to the management of the
system. These data elements remain relatively constant through time
(demographics, geography, etc.) and in any case are not affected by management
decisions.

e Some data elements on the other hand are not modifiable by management
decisions in the short or medium term, but the management policies can influence
them in the long term (for instance the state of the infrastructure of the utility).

Context information is especially useful when comparing indicators from different systems.

Explanatory factors: An explanatory factor is any element of the system of performance
indicators that can be used to explain Pl values, i.e., the level of performance at the analysis
stage. This includes PI, variables, context information and other data elements not playing
an active role before the analysis stage.

The use of performance indicators should always be linked to the establishment of a proper
system of performance indicators, in which all the above mentioned elements are present
and defined, and aim to fulfil a clear objective or obtain information on specific areas or
issues. The proposal in this manual represents in itself a complete system of performance
indicators that can be used on an “as is” basis, completed with further elements or simplified
through a selection of part of its elements to suit particular needs.
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4.1.Types of performance assessment metrics used within TRUST

Assessment is defined as a “process, or result of this process, comparing a specified subject
matter to relevant references” (ISO 24510: 2007; ISO 24511: 2007; I1SO 24512: 2007).

Performance assessment is therefore any approach that allows evaluation of the efficiency
or the effectiveness of a process or activity through the production of performance metrics.
Performance metrics are the specific measures that are used to inform the assessment.

The types of performance assessment metrics that are recommended to be used within
TRUST are the same as proposed by the Cost ActionC18 (Sjevold et al. eds, 2008):

Performance indicators, which are quantitative efficiency or effectiveness measures of the
activity of an utility. A performance indicator consists of a value (resulting from the
evaluation of the "processing rule") expressed in specific units, and a confidence grade which
indicates the quality of the data represented by the indicator. Performance Indicators are
typically expressed as ratios between variables; these may be commensurate (e.g. %) or
non-commensurate (e.g. $/m3). In the latter case, the denominator shall represent one
dimension of the system (e.g. number of service connections; total mains length; annual
costs), to allow for comparisons. The use of denominators of variables which may vary
substantially from one year to another, particularly if not under the control of the
undertaking, should be avoided (e.g. annual consumption, that may be affected by weather
or other external reasons), unless the numerator varies in the same proportion. The
information provided by a performance indicator is the result of a comparison (to a target
value, previous values of the same indicator, or values of the same indicator from other
undertakings) (Alegre et al., 2006; 1SO 24500).

Performance indices, which are measures resulting from the combination of more
disaggregated performance measures (e.g. weighted average of performance indicators),
from analysis tools (e.g. simulation models, statistical tools, cost efficiency methods) or from
scoring systems. In general, they aim at aggregating several perspectives into in a single
metric. Compared to performance indicators, their main advantages are that they can be
more aggregated measures and the can be used to assess future scenarios (e.g. using
simulation results or statistical analyses). However, they have the disadvantages of being
potentially more subjective and less auditable. Care should be taken to avoid this.

Performance levels, which are performance metrics of a qualitative nature, expressed in
discrete categories (e.g. excellent, good, fair, poor). In general they are adopted when the
use of quantitative metrics is not appropriate (e.g. evaluation of customer satisfaction by
means of surveys).
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4.2.Requirements for the definition of a performance assessment system

A good number of problems which originate in the use of performance indicators can be
solved in advance at the definition stage of the PI system. Setting the objectives and
constraints of the system is helpful when choosing and defining the indicators. Although the
definition and selection of performance indicators is dealt with in the implementation
chapter, there are a few principles for the elements of a Pl system that should be taken into
account at the definition stage.

4 3.Performance assessment metrics

Individually, a performance assessment metric (PAM) should comply with the following
requirements:

e be relevant for the objectives of the UWCS;

fitin the predefined assessment criteria:

o be clearly defined, with a concise meaning;

e bereasonably achievable (which mainly depends on the related variables);
e Dbeauditable;

e be as universal as possible and provide a measure which is independent from the
particular conditions of the utility;

e besimple and easy to understand; and

e be quantifiable so as to provide an objective measurement of the service, avoiding
any personal or subjective appraisal.

o (Collectively, PAMs should comply with the following requirements:

e every PAM should provide information significantly different from the other PAMs in
the system;

e definitions of the PAMs should be unequivocal (this requirement is made extensive
to its variables);

o only PAMs which are deemed essential for effective performance evaluation should
be established.
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4.4, Variables

Each variable should comply with the following requirements:

e definitions should be univocal;

fit the definition of the Pl they are used for;
e bereasonably achievable;

e refer to the same geographical area and the same period of time or reference date
as the Pl they will be used for;

e beasreliable and accurate as the decisions made based on them require.
Some of the variables in PAS are often obtained from external data, and their availability,
accuracy, reference dates and limits of the corresponding geographical area are generally
out of the control of the undertaking. In this case, variables should also comply with the
following requirements:

e be collected, whenever possible, from official survey departments;

e be fundamental for the PAM assessment or interpretation; and

e collectively, be as few as possible.

4.5.Context information and other data elements
Context information and the rest of the data elements in the system (which are used as
explanatory factors) should follow the same general principles as variables and performance
indicators. However, the level of detail and confidence grading is usually not considered to
be as high as the one required for Pl and variables. Consequently, Cl and the rest of the data
elements should comply with:

o definitions should be univocal;

e bereasonably achievable;

e if external, be collected whenever possible from official survey departments;

e be fundamental for the Pl interpretation; and

o collectively, be as few as possible.
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5.

DATA QUALITY

Performance metrics should always be associated with the quality of the data used to
calculate them. Ideally, this should be assessed in terms of the reliability of the source and
of the accuracy of data. However, practice has shown that in most practical situations it may
not be easy to assess the accuracy of the data.

The reliability of the source accounts for uncertainties in how reliable the source of the data
may be, i.e., the extent to which the data source yields consistent, stable, and uniform
results over repeated observations or measurements under the same conditions each time.

Within TRUST, it is recommended that reliability of the input variables is well defined,
according to the IWA PI guidelines, reproduced in section 4.3:

Table 2: Recommended data source
reliability bands

RELIABILITY BAND COMMENTS

2.8 8.

* k

www.trust-i.net - info@trust-i.net

Highly reliable data source: data based on sound records, procedures,
investigations or analyses that are properly documented and recognised as the
best available assessment methods.

Fairly reliable data source: worse than % % % but better than .

Unreliable data source: data based on extrapolation from limited reliable samples
or on informed guesses.

In Appendix 1, examples are provided to illustrate how these general concepts may be
tailored for each specific variable.

In the case of the self-assessment tool developed within TRUST, no information on data
quality is explicitly gathered. This contradicts the first statement in this section of the
document. There is a practical reason behind this omission, and is related to the objective of
reducing the time resources necessary to complete an assessment.

In practical terms, the lack of data quality information limits the usefulness of the tool for
making decisions as well as the quality of the assessment. For this reason, the self-
assessment tool should only be used as guidance and not as a final assessment. In any case,
most of the performance metrics have been chosen to avoid data quality problems and
should not present a problem for the average European utility.
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PERFORMANCE METRICS SELECTION AND SCORING MODEL FOR THE
SELF-ASSESSMENT TOOL

The self-assessment tool is based on a very simple scoring system, in which the values of
the performance metrics are compared to reference values that are considered to be
adequate towards the 2040 target. Given the limitations of the tool that have already been
described in this document, the assessment is not provided for every single element, but
rather grouped in objectives and dimensions. A three-level assessment scheme (green,
yellow and red) has been designed to indicate readiness for the 2040 challenge. A green
(good) assessment should not be understood as a sign that the city is already prepared, but is
rather on the right track.

Although the selected metrics have been defined for the self-assessment tool according to
the criteria previously stated, and with the context differences in mind, a few parts of the
assessment should be taken with some caution in some contexts (specially performance
indicator figures).

In addition to the three-level assessment, the tool will produce a system profile for the user.
This is the reason why some of the provided metrics are not used to produce a score in the
tool.

Table 3 displays the complete self-assessment system with all performance metrics, their
corresponding dimension and objective and the scoring parameters to obtain the self-
assessment.
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SUSTAINABILITY | SUSTAINABILITY
DIMENSION OBJECTIVE

S1) Access to
urban water
services

trust

Table 3. Objectives and key assessment criteria to assess sustainability within TRUST

SCORING OF SELF ASSESSMENT TOOL (SAT)

RTERA RN S IS ULST) REMARKS ANSWER  YES | o ooe ve ANSWER N0 [ ceopeng | SCORENTERVALP.
(IN'TALIO v NI QUESTION

S11) Service
coverage

1. Do you provide water supply services to households No score, repeat the question as answer in the brief report of the tool (text)
by networked services? (Clicking, the question about automatic
coverage appears) description

3. Do you provide water supply services standpipes No, s.above repeat the question as answer in the brief report of the tool (text)
(Clicking, the question about coverage appears)

4. Do you provide wastewater services to households No, s.above repeat the question as answer in the brief report of the tool (text)
including drainage and treatment? (Clicking, the
question about coverage appears)

6. Do you provide on-site services? (Clicking, the No, s.above repeat the question as answer in the brief report of the tool (text)
question about coverage appears)

S2) Effectively
satisfy the
current users'
needs and
expectations

www.trust-i.net - info@trust-i.net

$21) Quality of
service

List: public media (radio or tv) if one or several of answers (list) are given by Y => score: 1
List: individually if one or several of answers (list) are given by Y => score: 1

Framework for Sustainability Assessment of UWCS and development of a self-assessment tool D31.1  -17-


mailto:info@trus-i.net

www.trust-i.net -

info@trust-i.net

2. Do you have a customer service that ensures take the highest score of one of the given answers [0;3]
customers’ information?

List: complain management

<

--

5. What is the percentage of users’s complaints related This is difficult and depends on percentage, see IWA

to billing? (value of the bill; clarity of the invoice; ease of | @Helena: are there experiences in portuguese regulation concerning ranges/intervals? | have
payment) no reliable data available

3. Do you have systematic proactive information or
training activities for the society (e.g. site visits, training
for students, brochures)?

- less or equal once per week

Do you have records of the interruption location
and time of occurrence?
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$22) Safety and
health

Wastewater and storm water

List if yes take the highest score of one of the given answers

- Do you have records of the location and time of Y
occurrence of flooding events?

1. Do you have safety management procedures that [0;1]
include the information, plans and solutions to maintain

or restore service in the event of major incidents or

natural disasters?

Water supply

sum up the scores of the given answers

If yes: physico-chemical

info@trust-i.net
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List if yes take the highest score of one of the given answers

I

Cnemomews v
| [ |

T R L S B B

microbiological, e.g. coliform bacteria, protozoa, Y
helminth eggs, other

microbiological, e.g. coliform bacteria, protozoa, Y
helminth eggs
fyes: | | | | |

[0;1]

Wastewater and storm water
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List 2: Do you monitor: frequency; volume; duration

S3) S31) Water supply: (Price of 120cu.m /year) / (net average Scores orientate at percentage of Pl result
Acceptance Affordability family income/year) [%]

and
awareness of |

Uwcs
1. Annual price of the first 120 m3 per year: Euros | input variable —_—

3. Net Average family income: Euros (use local input variable

value; if not available, use country value)

Radio botton: (region or country) to explain where the <5%
average income is from
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SUSTAINABILITY SUSTAINABILITY
DIMENSION OBJECTIVE

SCORING OF SELF ASSESSMENT TOOL (SAT)

el QUESTION OF SELF ASSESSMENT TOOL (SAT)
REMARKS ANSWER YES ANSWERNO SCORE INTERVALP.

En1) Efficient
Environme use of water,

nt (En) energy and
materials

www.trust-i.net - info@trust-i.net

En11) Efficiency
in the use of Water Supply

water (including ‘ | |

final uses) |

Check box: bulk (e.g. apartment building/ Y
condominiums)
6. When do replace your customers’ meters? sum up the scores of the given answers

| | | | | I
| Checkboxiperiodicaly ) | v | 2 | | |

7. Do you have procedures in place to manage water sum up the scores of the given answers
consumption?
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En12) Efficiency
in the use of
energy

Check box: commercial consumption

8. Do you know your potential for water efficiency
improvements in your service area?

10. Do the operational practices incorporate Y 1 N 0 [0;1]
procedures to minimise water losses?

1. Do you provide treated wastewater for reuse? local Y 1 N 0 [0;1]
conditions are
relevant - be
careful and
provide a
disclaimer!!!

Water supply

2. Do you know your potential for energy efficiency
improvements in your service area?

4. Do the operational practices incorporate procedures Y 1 N
to maximise energy savings?

6. Do you use more than 50% green energy for Y 1 N
operation of your service?
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3. Do your rehabilitation plans include aspects of energy Y 1 N
efficiency?

5. Do you recover or produce any form of green energy Y 1 N
(e.g. solar; wind; hydro-power; heat changers, heat

pumps)?

7. Do you have co-generation in your wastewater
system?

Percentage of total energy consumption: more than
20%

En13) Efficiency
in the use of
materials

Water supply

“internal experts /  external experts No score, repeat the question as answer in the brief report of the
automatic activated boxes (text)
description

" seasonal testing and validation

www.trust-i.net - info@trust-i.net
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1. Is the use of chemicals in your treatment plants Y 1 N 0 [0; 3]

optimised in function of the actual inputs and target

outputs?

2. How do you optimise the use of chemicals? Dosage

according to (check box):

I
- bbogrspy, ) | v [ | | |

I I I I I I
- study of each specific treatment plant through: -—--
(sub-check boxes)

I

" lab studies /"pilot studies / “field testing
programmes

3. Do you have nutrient recovery procedures? [0; 4]

i I N

provide a disclaimer!!!

I I I

| - ] + ] | |
I I I I I I

Check boxes: % of treated water: 50-75% _—_-
I I I I I I

Check boxes: % of treated water: 0-25%

Water supply

If yes: under 25%; 25-50%; 50-75%; more than 75%) No score, repeat the question as answer in the brief report of the
automatic activated boxes (text)

description
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If yes: under 25%; 25-50%; 50-75%; more than 75%)

Check box: investment cost; life cycle cost; functional
capability; experience of use; technological
requirements; quality requirements

4. Are there external requirements for in-site recycling?

5. Do you have procedures in place to ensure in-site
recycling of construction materials?

No score,
automatic
description

No score,
automatic
description

repeat the question as answer in the brief report of the
activated boxes (text)

repeat the question as answer in the brief report of the
activated boxes (text)

6. What are the drivers for selecting the construction Y
materials?

Storm water

If yes: under 25%; 25-50%; 50-75%; more than 75%)

No score,
automatic

description

repeat the question as answer in the brief report of the
activated boxes (text)
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If yes: under 25%; 25-50%; 50-75%; more than 75%)

Check box: investment cost; life cycle cost; functional
capability; experience of use; technological
requirements; quality requirements

En2)
Minimisation
of other
environmenta
| impacts

En21)
Environmental
efficiency
(resource
exploitation and
life cycle
emissions to
water, air and
soil)

1. Have you performed life cycle assessment of your
service?

for the whole area

2. Have you assessed a a negative environmental
impact of your service?

for the whole area

3. Have you performed a carbon foot print assessment
of your service?

for the whole area

www.trust-i.net - info@trust-i.net
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No score,
automatic
description

No score,
automatic
description

repeat the question as answer in the brief report of the
activated boxes (text)

repeat the question as answer in the brief report of the
activated boxes (text)

N 0
Y 2

N 0
Y 2

N 0
Y 2

[0;2]

[0;2]

[0;2]
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SCORING OF SELF ASSESSMENT TOOL (SAT)
SUSTAINABILITY SUSTAINABILITY SUSTAINABILITY

DIMENSION OBJECTIVE CRITERIA QUESTION OF SELF ASSESSMENT TOOL (SAT)
REMARKS ANSWER YES ANSWERNO SCORE INTERVAL P.

Economic Ecl) Ensure Ecl11) Cost
(Ec) economic recovery and Water supply
sutainability reinvestment in
of the UWCS UWCS (incl. cost
financing)
2. What is the proportion of total costs covered by take the highest score of one of the given answers; Pl result: ask for input [0; 3]
customers? (select from ranges) data variables in the SAT

Remark: Ask in the SAT for input variables with its IWVA 09-1.2

definitions: here G1 Total revenues (EUR) and G4 Total

costs (EUR)
| ]| <o [ 0o | | |

1. Can you clearly segregate the capital and the Y 1 N 0 [0;1]
operating costs of the wastewater service from the total
organisation costs?

Total cost ratio (IWA PI): wFI30 = wG1 / wG5 Pl's >1,2 3

calculated:

Remark: in most cases storm water costs are included in waste water <0.9 1
revenues in mixed calculations => add this in the original definition

Ec12) Economic

efficiency Water supply
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Ec13) Leverage

trust

Check box: external efficiency controls from investors Y
/ lenders

otor e eesorsiaenyges | v
| I |

Check box: external efficiency controls from investors Y
/ lenders

Check box: external efficiency controls from investors Y
/ lenders

Wastewater

Storm water

Water supply

www.trust-i.net - info@trust-i.net
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(degree of
indebtedness)

Ec14)
Willingness to
pay (accounts
receivable)

Debt sercice coverage ratio (IWAPI): FI39=G45/ >150% no answer
G46 x 100

Remark: this is a new definition, related to the IWA PI- < 100%
manual, that must be explained in the definition of the
input data variables

Wastewater

| | | ||

Debt sercice coverage ratio (IWA PI): wFI39 =
wG41 / wG42 x 100

Remark: this is a new definition, related to the IWA PI-
manual, that must be explained in the definition of the
input data variables

Water supply

take the highest score of one of the given answers; Pl result: ask for input
data variables in the SAT

Delay in accounts receivable (IWA PI): FI32 =G38/
G3x12

Wastewater
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take the highest score of one of the given answers; Pl result: ask for input
data variables in the SAT

Delay in accounts receivable (IWA PI): wFI32 =
wG34 / wG3 x 12

www.trust-i.net - info@trust-i.net Framework for Sustainability Assessment of UWCS and development of a self-assessment tool D31.1  -31-


mailto:info@trus-i.net

SCORING OF SELF ASSESSMENT TOOL (SAT)

SUSTAINABILITY SUSTAINABILITY

DIMENSION OBJECTIVE CRITERIA QUESTION OF SELF ASSESSMENT TOOL (SAT)
REMARKS ANSWER YES ANSWERNO SCORE INTERVAL P.
N 0

Governanc = G1) Public G11) 1. Do you carry out systematic initiatives to determine
e (G) participation Participation users priorities regarding the service?
initiatives

2. (a) What type of initiatives? sum up the scores of the given answers _-

- Other systematic actions of auscultation and Y
awareness

- permanenty ) | v [ 2| | |
| I

- to adapt services organization to a better global
costumer based service
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trust

(2.d) In which of the previous situation did you used it
last time?

G2)
Transparency
and
accountability

G21) Availability
of information
and public
disclosure

1. Do you have reliable financial information internally
readily available alltime (incl. accounting)?

3. Do you make selected financial information publicly
available?

No score,
automatic
description

Y means at
least one
check box is
activated

4. Do you have reliable quality of service information
internally readily available all time?

6. Do you make selected quality of service information
publicly available via an easy to access means?

7. Do you publish information beyond the legal or
contractual requirements?

G22) Availability
of mechanisms
of
accountability

3. Do you have product cost accounting?

Y means at
least one
check box is

activated

Y means at
least one
check box is
activated

repeat the answer in the brief report of the acivated
boxes (text)

[0;1]

[0;1]

www.trust-i.net - info@trust-i.net
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trust

G3) Clearness,
steadiness
and
measurability
of the UWCS
policies

G31) Clearness,
steadiness and

measurability of

policies

G4) Alignment
of city,
corporate and
water
resources
planning

www.trust-i.net - info@trust-i.net

G41) Degree of
alignment of
city, corporate
and water
resources
planning

If yes: take the highest score of one of the given answers

5 years Y 1
2. Are your corporate objectives clearly stated? N 0 [0;2]
(yes/no; 1 year; 5 years; over 15 years)

1year Y 0

over 15 years Y 2
4. Do you have measures to assess them? Y 1 N 0 [0;1]
6. Do you monitor the compliance? Y 1 N 0 [0;1]
1. Are there mechanisms to ensure alignment between Y 1 N 0 [0;1]

city planning and UWCS planning?

3. Have you ever been asked to participate, and did
participate, in any of the following more global strategic
planning process ?

sum up the scores of the given answers N 0 [0; 4]
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- Direct participation in the city planning process

- Direct participation in consultant boards for legal/ Y
formal requirement for regular UWCS coordination
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SCORING OF SELF ASSESSMENT TOOL (SAT)

SUSTAINABILITY SUSTAINABILITY SUSTAINABILITY

DIMENSION OBJECTIVE CRITERIA QUESTION OF SELF ASSESSMENT TOOL (SAT)
REMARKS ANSWER YES ANSWERNO SCORE INTERVAL P.

Assets (A) Al) Al1) Adequacy Wat |
Infrastructure | of the ater supply
reliability, rehabilitation | | | | ‘ |
adequacy and | rate

4. The rehabilitation rate in your plan was based only on
the available budget?

6. The renovation rate in your plan took into account
the average expected life of the assets and the actual
asset condition?

Wastewater

4. The rehabilitation rate in your plan was based only on Y 1 N 0
the available budget?

6. The renovation rate in your plan took into account
the average expected life of the assets and the actual
asset condition?

[0;1]
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A12) Reliability
and failures

Storm water

4. The rehabilitation rate in your plan was based only on
the available budget?

6. The renovation rate in your plan took into account
the average expected life of the assets and the actual
asset condition?

Water supply

2. Are these records geographically located and
integrated into your inventory system?

4. Have your critical infrastructures been clearly
identified?

6. Do you take this information directly into account in
your rehabilitation plan?

Wastewater

2. Are these records geographically located and
integrated into your inventory system?

Y

1

Y
Y
Y

1
1
1
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A13) Adequacy
of
infrastructural
capacity

4. Have your critical infrastructures been clearly
identified?

Storm water

2. Are these records geographically located and
integrated into your inventory system?

4. Have your critical infrastructures been clearly
identified?

6. Do you take this information directly into account in

your rehabilitation plan?

1. Do your current water sources (incl. treated
wastewater used, desalinated water, etc.) have
sufficient capacity for the current and expected future
needs in water supply?

I (a) clearly insufficient....... (e) Well above
needs

www.trust-i.net - info@trust-i.net
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I (a) clearly insufficient....... (e) Well above -“—--
needs
I I I I I I

3. Do your wastewater treatment facilities have the
adequate capacity in terms of treated volume and
treatment effectiveness, for the current and medium
terms needs?

Al4)
Adaptability to
changes (e.g.
climate change
adaptation)

1. Is your region subject (replies: yes, no or “I don’t
know)

3. Have you built future scenarios in order to
ensure an adequate system resilience?
(activate 4 and 5 only if reply to question 3 is Yes)
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5. Are these scenarios considered in your Y 1 N 0
rehabilitation plan?

1. Is your region subject (replies: yes, no or “I don’t Y - dont know 0 [0; 3]
know)

3. Have you built future scenarios in order to Y dont know
ensure an adequate system resilience?
(activate 4 and 5 only if reply to question 3 is Yes)

5. Are these scenarios considered in your Y
rehabilitation plan?

)" o region SUbjeCt (rep“eS: e ”I don’t --- [0 ; 3]
know)

3. Have you built future scenarios in order to Y dont know
ensure an adequate system resilience?
(activate 4 and 5 only if reply to question 3 is Yes)

5. Are these scenarios considered in your Y 1 N 0
rehabilitation plan?

www.trust-i.net - info@trust-i.net
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trust

A2) Human A21) Adequacy Do you have a talent-based recruitment policy based on Y 2 N 0 [0;2]
capital of training, tailored integrated criteria (formal, informal and
capacity personal characteristics) to fulfil the organisation's
building and actual needs?
knowledge
Do you regularly promote team-building initiatives (at Y 1 N 0 [0;1]
least once yearly) ? (yes, no)
e P B
answers
e - e
answers
A3) A31) Quality of \
Information the information
and and of the
knowledge knowledge
management | management
system

2. Procedures, methods and responsibilities for
collection, analysis and evaluation are clearly defined
and implemented and monitored?

---- "

www.trust-i.net - info@trust-i.net
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SELECTION OF PERFORMANCE ASSESSMENT METRICS WITHIN THE
TRUST CONTEXT

As previously mentioned, the dimensions and criteria included represent a common view of
sustainability and how to assess it from the project TRUST's perspective. However, the
performance assessment metrics described in Table 3 may not be suitable for all purposes
within TRUST. In order to guarantee that additional performance assessment systems are
developed in a coherent and consistent manner within the project, these are the guidelines
for selecting and using PAMs within the TRUST context:

Select relevant objectives and corresponding assessment criteria

a) Start with the objectives and criteria recommended in this document (or updated
versions of it)

b) If necessary, refine or complete the assessment criteria according to the specific
needs.

[1] Check whether any of the PAMs offered by the self-assessment tool respond to your
needs

e Y:select and use the relevant PAM(s) from the self-assessment list. Go to [5].
e N:Gotol[2].

[2] Check whether any of the other PAMs included in the TRUST PAS database respond to
your needs

e Y:select and use the relevant PAM(s) from the TRUST PAS database. Go to [5].
e N:Gotol[3].

[3] Check whether any of the Pls of the IWA Pl systems (Alegre et al., 2006; Matos et al.,
2003) respond to your needs.

e Y:select and use the relevant PAM(s) from the TRUST PAS database. Go to [5].
e N:Gotol[4]

[4] Search in other sources. Check whether there are available PAMs that respond to your
needs and comply with the requirements contained in this document.

Framework for Sustainability Assessment of UWCS and development of a self-assessment tool D 31.1

-42-


mailto:info@trus-i.net

www.trust-i.net - info@trust-i.net

e Y:fill-in Table 4; fill-in the PAM form and the corresponding variables form; submit
it to the WP3.1 leader for consistency check and approval to be included in the
TRUST PAMs database. Go to [5].

e N: Create your own PAMs, according to the quidelines specified in sections 4.1, 4.2
and 5 of this document.

[5] Establish targets and use the set of PAMs

[6] Define the key context information and explanatory factors that you consider to be
essential for the analysis and interpretation of the results.

Whenever the selection process reaches item [4], it means that a new performance metrics
is to be potentially added to the TRUST PAMs database. In this case, the following table shall
be filled in:

Table 4. Template for new performance
assessment metrics within TRUST

OBJECTIVE ASSESSMENT CRITERIA PERFORMANCE METRICS

Type Name Unit

(Indicator, index
or level)

Additionally, a form similar to the examples provided in the Appendices 1 and 2 needs to be
fulfilled for each new PAM, and, when applicable, to its input variables.

The incorporation of the proposed metrics in overall TRUST PAMs database needs a
consistency check by the WP31 team and the approval by WP3.1 leader. The proposal of
new metrics shall be submitted to the WP3.1 leader with a short justification for its need
and the forms referred.
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8. IMPLEMENTATION. THE TRUST SELF-ASSESSMENT TOOL

The TRUST self-assessment tool represents the online version of the system presented in
this document. It represents a live system that will be updated throughout the project and
will be maintained online for at least 5 years after the end of TRUST. In its current version
the system collects all the information required by the performance assessment metrics
described above, and calculates the corresponding score.

«

B

i

net

HOME  ASSESSMENT  VIEWSCORES

-

Figure 2: Data input in the self-assessment
tool
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WATER SERUICES
o TOMIRROL
HOME  ASSESSMENT  VIEWSCORES TestUser(test)  EXIT
Dimension Objective Criteria
Name Score Name Score Name Score
0/0 . 0/0
Access to urban water services Service coverage
noscore o score 3
13/19
Quality of service
25/52  Effectively satisfy the curent users’ needs 25/ 38 8%
Sodial and expectations 6579 12719
Safetyand health —
0/14 0/14
Acceptance andawarenessof UWCS | aary Affordability o)
15721
Efficiency in the use of water including final uses) 5
Efficient use of water, energy and 44754 el hesentiencr 155/14
46/ 60 materials L b e
Enionment | ey
16/19
Efficiency in the use of materials Cwa A
of other envi 2/6 efficiency (resource exploitation and e cycle | 276
impacts emissions to water, airand soll
0/8
Costrecovery and renvestment in UWICS (nc. costinancing) | gy
0/15
Economic efficiency
B 0/41 Ensure economic sustainability of the 0/41 [ o]
conomic o
uwcs 0/10
Leverage (degree of indebtedness) -
0/8
Willingness to pay (accounts receivable) =
0/10 0/10
Public participation Participation initiatives ==
0/7
Availability of information and public disclosure
0/33 4 r [ o]
Transparency and accountability E
0/42 o . B 0/6 =

Figure 3: Results screen. Self-assessment
tool

The self-assessment tool is a self-explanatory software that allows an easy interaction from
the user.

Visitors can create an account in the tool, so progress is saved allowing returning later to
complete the questionnaire. The Graphic user interface (Figure 1) has been designed to
facilitate the understanding of the tool’s structure, and questions.

Users can check their progress and intermediate assessment at any time (see Figure 2)
providing real time feedback to encourage a complete assessment of the city.

Version 1.1 of the tool is already being developed, and it will include:

e Summary report in PDF
¢ Recommendations of TRUST products depending on the assessment
e New graphic design according to the new TRUST web design

The TRUST self-assessment tool can be accessed at:

http://self-assessment.trust-i.net

Framework for Sustainability Assessment of UWCS and development of a self-assessment tool D 31.1

-45-


mailto:info@trus-i.net

www.trust-i.net - info@trust-i.net

9. REFERENCES

Alegre, H.; Baptista, J.M.; Cabrera Jr., E., Cubillo, F.; Duarte, P.; Hirner, W.; Merkel, W.; Parena,
R. (2006). Performance indicators for water supply services, second edition, Manual of Best
Practice Series, IWA Publishing, London, ISBN: 1843390515 (305 p.).

Elkington, J. (1997) Cannibals with Forks: the Triple Bottom Line of 21st Century Business.
Capstone, Oxford.

ISO 24510: 2007. Activities relating to drinking water and wastewater services - Guidelines
for the assessment and for the improvement of the service to users.

ISO 24511: 2007. Activities relating to drinking water and wastewater services - Guidelines
for the management of wastewater utilities and for the assessment of drnking water
services.

ISO 24512: 2007. Service activities relating to drinking water and wastewater - Guidelines
for the management of drinking water utilities and for the assessment of drinking water
services." Intern. Org. for Standardization, Geneva.

Matos, R.; Cardoso, A.; Ashley, R.; Duarte, P.; Molinari, A.; Shulz, A. (2003). Performance
indicators for wastewaters services, IWA Publishing., ISBN 1 9002229 061, London (192 p.).

Sjevold, F.; Conroy, P.; Algaard, E. (eds) (2008). Performance assessment of Urban

Infrastructure Services: The case of water supply, wastewater and solid waste. COST
ActionC18, Scientific and Technical Research, COST Urban Civil Engineering.

Framework for Sustainability Assessment of UWCS and development of a self-assessment tool D 31.1

_46-


mailto:info@trus-i.net

Framework for Sustainability
Assessment of UWCS and development
of a self-assessment tool D31.1

© TRUST 2012

LY

\ Lrust

18/ TIONSHIE THE URBAN WATER SERVICES OF TOMORROW

The research leading to these results has received funding from the European Union
Seventh Framework Programme (FP7/2007-2013) under grant agreement n° 265122.

This publication reflects only the author’s views and the European Union is not liable for
any use that may be made of the information contained therein.

SEVENTH FRAMEWORK
PROGRAMME



	TABLE OF CONTENTS
	TABLE OF FIGURES
	LIST OF TABLES
	1. Introduction
	2. TRUST proposition on sustainability
	3. Trust proposition on sustainability assessment
	4. UWCS performance assessment system
	4.1. Types of performance assessment metrics used within TRUST
	4.2. Requirements for the definition of a performance assessment system
	4.3. Performance assessment metrics
	4.4. Variables
	4.5. Context information and other data elements

	5. Data quality
	6. Performance metrics selection and scoring model for the self-assessment tool
	7. Selection of performance assessment metrics within the TRUST context
	8.  Implementation. the trust self-assessment tool
	9. References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



