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Abstract

Environmental Performance Indicators (EPIs), thrmation tools that summarise
data on complex environmental issues to show dvstatus and trends, are becoming
increasingly significant as port authorities conreler more pressure to demonstrate
compliance with legislation and to justify theiedentials or licence to operate.

Environmental Performance Indicators can be pdaituuseful both to the authority
and to a wide range of stakeholders in providingdeawe of progress and the
achievement of environmental objectives. In additithe use of effective EPIs may
contribute to cost and risk reduction, review oé teffectiveness of an authority’s

Environmental Management System, and act as apwarhing system.

The thesis identifies a comprehensive inventorgxa$ting Environmental Performance
Indicators in use in the seaport sector for momtpperformance of operational (e.g.
dust, noise, dredging, waste), managerial (e.gification, compliance, complaints)
and environmental condition (e.g. air, water, ssddiment and ecosystems). Specific
examples are given of practicable, informative, agpresentative indicators of port-
specific issues. These indicators have been fitegainst specific criteria and have
been assessed and evaluated by port stakeholdeyslén to obtain a final set of
indicators suitable to be implemented at EU level.

A user friendly tool has been developed specificatl assist port authorities in
calculating and reporting the proposed indicatdsropean port authorities were
encouraged to adopt this tool as a part of theiirenmental management and to
provide data on their environmental performancee Tasults confirm the general
feasibility and acceptability of the proposed irdors and provide a benchmark
performance of the European port sector. The thésimonstrates that a culture of
monitoring and reporting environmental indicatossim place and the sector could
readily be encouraged to populate the proposed pearo Port Observatory with

meaningful EPI data.
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1. Introduction

1 Introduction

1.1 The need for the research

Economic growth has resulted in the marked expansiointernational trade. As a
result, worldwide maritime cargo throughput haseased rapidly in most of the ports
to the point that port facilities have needed tcekpanded. Simultaneously, larger and
more specialized vessels have been introducedckéoadvantage of economies of scale
and to minimize costs. Consequently, new or impdogeays, deeper channels and
modern cargo handling facilities have been requitidted Nations, 1992a).

Although it is acknowledged that the expansion oit gacilities and their associated
operations can contribute significantly to the gitowof maritime transport and
economic development, it may also create advergmdta on the environment. Port
operations and activities may impact on air, wageil, and sediment affecting both the
terrestrial and marine environments. Port develograed operation should, therefore,
be planned and executed with careful consideratidheir environmental impacts.

As environmental awareness is increasing throughkodgiety, effective environmental
management is essential if stakeholders are tantentheir support for port operations
and development (EC PPRISM, 2010). In order tovdelcompliance, environmental
protection and sustainable development, effectioet gnvironmental management
needs to take into account the potential impactgherenvironment, mitigating options,
methods of prediction, information on environmentadicators, and legislation and

regulations.

Ports are complex organisations from all pointsvaw: economically, socially,

geographically, and administratively because of thenge of interests and
responsibilities of the parties involved. In orderevaluate environmental performance
of port authorities and to track progress towardstiauous improvement, relevant
Environmental Performance Indicators (EPIs) mayubksed so that port authorities
can demonstrate compliance and continuous improwenvéh substantive evidence

from science-based, quantifiable measures.
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1. Introduction

The European Sea Ports Organisation (ESPO) andoEsopoundation launched in
February 2009 the ‘ESPO / Ecoports Port EnvironaldRéview 2009’. 122 ports from
20 European Maritime States participated in thisesyt This review revealed that 60%
of the respondent ports have identified environ@emdicators to monitor trends in
environmental performance (ESPO, 2010). Nevertbelgsen they were asked to name
the environmental indicators used, the responsesidad more than 100 different
indicators. Current Environmental Management Sysfiensuch as the Port
Environmental Review System (PERS), the Eco-Managp¢nand Audit Scheme
(EMAS) Regulation and the International Organigafior Standardisation (ISO) 14001
require an explicit commitment to continuous immment of environmental

performance, though there is no obligation to usespecific indicator.

This means that although ports are becoming intrglgsaware of the benefits of using
environmental indicators there is not a common @ggn as to which indicators to
adopt. This thesis compiles a list of selectedea@ebased, practicable, informative,
measurable, and representative EPIs which port gessavould be able to implement

in their port, along with a tool that would faddie their calculation and reporting.

1.2 Aim and objectives

The general aim of this thesis is to review anceaesh appropriate Environmental
Performance Indicators (EPIs) and to provide témigheir implementation. In order to

attain the aim of this study, the following specifiéesearch objectives were established:

- ldentify and select key Environmental Performanoglidators (EPIs) for
sustainable port development in European Portssd ledicators have to be

assessed and accepted by the port community.

- Deliver science-based tools and methodologiesHereiffective application of
selected EPIs in port environmental managementsRayuld be able to assess
their own performance and to provide data abouséutor.

- Make a contribution towards the development of pheposed European Sea

Port Organisation’s Observatory.
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1.3 Research hypotheses

A research hypothesis is a statement or theorg forbved or disproved by reference to
evidence or facts (Chambers *2Tentury Dictionary, 2010). In this study, the

hypotheses to be tested by research are:

) Sustainable development of port area operationsines)appropriate EPIs
for purposes of compliance, cost and risk redu¢tieputation management

and continuous improvement of environmental quality

i) There are a range of potential EPIs that may kegrated into programmes

to deliver effective Environmental Management Sys(EMS).

1)) The culture and practice of identifying, monitoringnd reporting
Environmental Performance Indicators is alreadgl#sthed within the port

sector.

1.4 Research methodology

The research pathway determines the main processe®d to carry out the research. It
is presented as a list of consecutive steps, wiogréhe fulfilment of each one, the

completion of the previous one is required. Thdigaton of these tasks will lead to the
achievement of the mentioned objectives. The rebeaethodology of this research is

composed of six main actions:

i) Introduce the relationship between ports and enuirent in Chapter 2. Section
2.2 examines the current importance of the shippidgstry and the port sector.
The top environmental priorities of the Europeant gector are identified and
the variations over time are analysed in Sectid Rlajor driving forces for
change (Section 2.4) considers some of the majernational and European
legislation that port environmental managers arégetd to comply with,
relevant port organisations involved in promotimyieonmental awareness and
collaborative research and development projecte@iat developing practical
tools and methodologies for the improvement ofgheironmental performance

of the port sector.
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i) Compile a comprehensive inventory of existing Eowmental Performance
Indicators currently in use by the port sector,egatising each indicator
according to its type of EPI and reported in Cha@eThe indicators were
identified mainly fromreports and reviews from port authoriti&e concept of
Environmental Performance Indicators (EPIS), thelies and characteristics are

introduced in Section 3.1 and Section 3.2.

iii) Screen and filter the inventory of indicators inl@rto obtain a set of effective
key Environmental Performance Indicators. The netemethodology included
‘theoretical’ assessments against specified caiteand ‘practical’ assessments
from port stakeholders. The criteria are specifiedSection 4.1 and several
information sources were combined in order to atersthe following criteria:
policy relevant, informative, measurable, represeve and practical. In order to
evaluate the proposed indicators in terms of féégitmf data collection and
stakeholders’ acceptance, several assessments ceackicted among port

stakeholders and the results are presented ino8et.

iv) Define and describe the final set of EPIs’ chanmgsties and the justification for

their selection, which is explained in Section 4.4.

v) Develop a tool for the effective calculation angading of the proposed
indicators. Encourage the use and implementatioimetool among European
ports. Analyse and interpret the quantitative aodlitptive results of the input
data provided by ports. Feedback from port profesds would provide the
opportunity to enhance further and update the fboé EPI Tool is described in
Section 5.1 and it is included in the Appendix X.

vi) Assess best practices in calculating and reportialgcted port indicators
through website research and provides recommemdatio Section 5.3) for the

creation a future European Port Observatory.

The data and information were obtained from a walege of different sources from

both academic (such as books, articles and poitgatibns) and industry (such as port
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visits and feedback from port professionals) ineottth obtain a deeper understanding of

the research topic. Major inputs include the follogvsources:

» Literature review from scientific articles, booksdawebsites in order to gain
background information about the relationship betweports and the

environment.

» European research projects related to ports andoamvent such as ECO-
information (1997-1999, 4th FP), ECOPORTS (20022208th FP), PEARL
(2005-2008, 6th FP) and PPRISM (2010-2011, DG TREM)e analysed in

order to discover the progress made in recent ymatise port sector.

* Port publications such as annual environmental rtepar bulletins are a key
source to investigate the physical, chemical anological EPIs that are
currently in use in the port sector. Port authesititend to report their
performance in order to demonstrate their commitméowards the

environment.

e Participation in, and personal contributions teinational conferences such as
the 8" Annual Conference on Ports and the Environmend relStockholm
(Sweden) in February 2010, the Energy for GreemsRord GreenPort Logistics
Conference 2011 held in Venice (ltaly) in Februa@ 1 and the European Sea
Ports Conference 2011 held in Limassol (Cyprusflay 2011 provided helpful
opportunities for data-gathering, feedback and ssssent from port

professionals, and an insight into current prastice

* Workshops with port associations such as the Brisrts Association (BPA)
Environmental Contacts Meeting held in Cardiff im@ 2011 and the"8Port
Performance Research Network (PPRN) workshop meltiky 2010 in Lisbon
(Portugal) provided critical appraisal through matgion and discussions with

port members and such views made a significantitenion to this study.

e Active participation within the EC PPRISM Projetiitp://pprism.espo.be/) as
Research Assistant provided both academic and gwiofeal contacts that were
most beneficial for purposes of evaluation anddadion. Five categories of port
performance indicators were researched. The PPRMW®Mork of research
partners provided an overall view of Port Perforoenndicators and their

interrelations.
17
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« The selected indicators were assessed internalligdo$pustainable Development
Committee members of the European Sea Ports Ogjamiz (ESPO) and
externally by a wide range of port stakeholdersteEhal assessments were
obtained from a freely available on-line survey ahéd participation in the
British Ports Association Conference 2010 held orghay (UK) in October
2010, and in the Clean Shipping Project Conferehed& in Stockholm
(Sweden) in November 2010.

* Port visits and field investigations have contrézlto discovering first — hand
which indicators are used and how to implementutate, and report them. The

visited ports have been the Port of Milford HavelK) and the Port of Venice
(Italy).

* Finally, some factual data about the proposed atdis was obtained from the
responses of the (PPRISM) pilot ports. A total 8fR2uropean ports participated
in the pilot providing information on their opem@tial performance and

environmental management.

During the period of study for the thesis, the autivas employed as a Research
Assistant on the E.C. ‘Port PeRformance Indicat@slection and Measurement’
(PPRISM) Project with specific responsibilities fooject management, data collection,
and contributions to partner meetings, conferen@sgmtations, analysis and report
writing. Working as part of the Marine and Coadkalvironment Research Group
(MACE) in the School of Earth and Ocean Sciencesdi@ University, and as a
contributor to the international project partnepstihe author of the thesis had specific
responsibilities for delivering the Environmentatér®drmance Indicators (EPIs) and
associated research material according to contEaxept where otherwise stated, the
author personally: i) compiled the data base, assest tables and performance trends,
i) structured the research protocols necessambtain relevant data and information
from port sector professionals, iii) developed Efel reporting tool, iv) configured the
assessment and Pilot project responses, and wsadaall assessment and validation
results, and vi) contributed directly to the spieaifion for the final dashboard.
Collaboration with project partners and Cardiff ity colleagues is acknowledged

in appropriate sections.
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PPRISM project was coordinated by the EuropeanPets Organization (ESPO) and
it was supported by the Directorate-General for Miytand Transport (DG TREN) of
the European Commission (EC) with the project numb@0363. Experience and
responsibilities as a Research Assistant for thejeBr provided insight and

understanding of the practical aspects of impleatent of EPIs.

The project involved five academic partners nantbly Institute of Transport and
Maritime Management Antwerp (ITMMA) from the Uniwgty of Antwerp (UA); the

Vrije Universiteit Brussel (VUB); the School of BEarand Ocean Sciences from Cardiff
University (CU); the Technical University of Eindren (TUe); and the Department of
Shipping, Trade and Transport of the Universitytlod Aegean. Each partner was
responsible for research in a category of indicataovering market trends and
structure, socio-economic impact, environmental fggarance, logistic chain &

operational performance and governance. Theseétegories were identified based on
the experience of the partners in previous researajects as well as meetings of the

ESPO technical committees.

The ESPO technical committees have participatededgtthroughout the project by
assessing the suitability of potential indicatoosbie implemented across European
ports. ESPO has encouraged its port members twipaté in the Port Pilot, providing

information on the proposed indicators.
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1.5 Organisational structure of the thesis

The above-mentioned tasks identified in the researethodology have been classified
into six chapters, which are specified in the foilog paragraphs.

Chapter One introduces the need for the research, the ainohjettives of this study,
the research hypotheses, the methodology, and gla@isational structure of this thesis.

Chapter Two is entitled ‘Ports and the environment’ and iaiseview of the literature,
which has been conducted along three main linemapfiry: i) the strategic role of
ports, ii) the environmental impacts of ports at@g, and iii) the driving forces for
environmental action. This section considers thpartance of the environment in the
port sector, the progress made in the recent ye¢hesmost relevant projects and
initiatives that have been carried out, and thd-e&hblished tools and methodologies
existing in the port sector. The aim of this chajdeto provide with some background

about the research topic, including definitions ardmples.

Chapter Three presents the concept of Environmental Performancécators. It
describes their characteristics, their role and treeimportance for the port sector, the
users, the types of EPIs, and their strengths aakmesses. In addition, it identifies a
comprehensive inventory of existing Environmentalf&mance Indicators in use in
the seaport sector. The indicators are groupedruheethree different types of EPIs:
Management Performance Indicators, Operational oRaegnce Indicators and
Environmental Condition Indicators. Finally, theapter describes the interaction of

environmental indicators with other categories aft performance indicators.

Chapter Four provides a selection and description of key ERigially, the chapter
presents the criteria that effective indicatorsusthaneet. The indicators identified in
chapter three have been screened and filtered saighi@ specific criteria in order to
obtain a set of relevant, measurable, informatiepresentative and practical indicators.
The proposed indicators were assessed by intendagxternal stakeholders, in terms of
its acceptance and feasibility, proving recommendatand amending them. The final

set of indicators is described and justified atehd of this chapter.
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Chapter Five delivers a science-based tool for the effectivdiepiion of selected EPIs
in port environmental management. This EPI Tool Ibesn developed specifically to
assist port authorities in calculating and repgrigelected Environmental Performance
Indicators (EPIs). The chapter describes the todl @analyses and interprets the data
obtained from its application to some pilot portscontains a GAP and a SWOT
analysis of the results. This chapter also inclumgsoposal for a future European Port
Observatory based on current examples of bestipgamh management and operational
indicators, obtained from a website research.

Finally, Chapter Six provides conclusions and recommendations for funtesearch.
The benefits of the adoption and application of £l the European Commission,
ESPO, Port Associations and port authorities apta@xed in the context of monitoring

and reporting of significant trends.
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2. Ports and the environment

2 Ports and the environment

2.1 Introduction

This section is a review of literature written hretfield of ports and environment. The
chapter in divided into three main sections: i) skrategic role of ports which explains
the importance of the shipping industry and the pector and describes the concept,
evolution and types of ports; ii) a definition dfet following concepts: environmental
impacts, environmental issues and environmentacspvith examples of them; and
lii) the driving forces for environmental port amti which examine the actual
regulatory framework, the existing port organisasioand associations, and the

collaborative research projects that have beenrtaidm.

The purpose of this chapter is to outline the refethip between ports and environment
and to provide an insight into previous researclhis field. In order to identify and
select efficient Environmental Performance IndicstdEPIS) for sustainable port
development, it is essential that this previouskbemund information is studied.

2.2 Strategic role of ports

2.2.1 The shipping industry and the port sector

The world’s population has just reached 7 billiddnifed Nations, 2011). Current
projections show a continued increase of populatith expecting to reach between 8
and 11 billion in the year 2050 (United NationsP2p As shown in Figure 2.1, more
than 50% of the world population lives close to tleast, of which more than 300

million inhabit the coastal urban cities (Chua, 999
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Figure 2.1: Urban Areas with at least one million inhabitaim2006.
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= city with at least 000,000 inhabitants in 2006
Source: City Mayors Statistics, 2010.

Shipping is vital to the global economy with arod@P6 of world trade being carried
by the international shipping industry. Withoutgbing, the import and export of goods
on the scale necessary for the modern world wooldbe possible. There are over
50,000 merchant ships trading internationally, $porting every kind of cargo, such as
raw materials and commodities, finished goods, fooduel (Shipping Facts, 2011).
According to the World Port Ranking 2009 carried by the American Association of
Port Authorities (AAPA), the world’s busiest podee the Port of Shanghai (China) in
terms of total cargo throughput and the Port ofg&pore (Singapore) in terms of

container traffic.

There are more than 1,200 ports along the 100,d6thé&tres of coastline in Europe,
providing more than half a million direct and irett jobs (European Commission,
2011). In 2009, the total weight of goods handiegorts of the 22 European Union
maritime Member States was estimated at 3.4 billmmes. By type of goods, liquid
bulk (which include petroleum products) accountad42 % of the total cargo handled,
followed by dry bulk (23 %) and containers (18 ®ntterdam, Antwerp and Hamburg
—all located on the North Sea coast— maintainenl gositions as the three largest EU
ports in terms of both gross weight of goods antime of containers handled. The
number of passengers passing through EU ports(8 2@&s estimated at 403 million,
being Italy (23 %), Greece (22 %) and Denmark ()1Hé three leading sea passenger
transport countries (European Commission, 2010).
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The importance of the shipping industry is eveorgier in the UK, where 97% of ¢
the goods entering and leaving the UK (by tonnaige)t throigh sea ports (Chapli
2011). As an island nation that depends on shipphmg existence of ports is cruci
Shipping is an economic generator for the UK amspde the recession, this sector
continued growing in the UK, earning more than flliom every hour of every ds
(British Shipping, 2011). Furthermore, shipping thomes to be a major provider
jobs, directly employing more than 117,000 peoplethe UK (Oxford Economic:
2011). In fact, United Kingdom had in 2009 the l@ghshare (1 %) of goods handle
in EU ports, followed by Italy and the Netherlarfisiropean Commission, 201!

However, following the global financial crisis aité 2008, the year 2009 recorded
largest drop in global output since the 1930sifglby 4.5% (selFigure2.2). In 2009,
international total goods loaded amounted to 7lBbitons, down from 8.2 billion tor
recorded in 2008 (United Nations, 2010). Freightdtimg in EU ports fell by more the
12 % in 2009, aftealmost a decade of continuous growth (European Uesiom,
2010).

Figure 2.2: International seaborne trade, selected years, onidliof tonnes loade

Million tonnes International Seaborne Trade
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Source: Adapted from United Nations, 20:

Dry bulk cargo is simply cargo that is transported unpackethige quantities. Tr
category ‘five major bulks’ shown in figure 2 indel iron ore, grain, coal, phosphat
and bauxite. The category ‘other dry’ covers matheocommodities, being the mc
importart steel products, steel scrap, cement, gypsum-ferrous metal ores, sug:

salt, sulphur, forest products, wood chips and ¢balism Crude oil and petroleu
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products are the main liquid bulk components, alaiifp chemicals, vegetable oils,

fruit juices and wine.

2.2.2 Port definition

Before examining ports’ activities and their enwineental impacts, a definition of what
is understood by ‘port’ should be established. Txéord Dictionary defines a port as
“a town or city with a harbour or access to navigawater where ships load and
unload” (Concise Oxford English Dictionary, 2008).

However, this definition is not precise enough tocuaately define today’s ports. The
European Sea Ports Organisation (ESPO), which septe port authorities, port
associations and port administrations and its wmsE to influence public policy in the
EU in order to achieve a safe, efficient and envmentally sustainable European port
sector (ESPO, 2012), proposed a more detaileditiefin“a port may be understood to
be an area of land and water made up of such ireprext works and equipment as to
permit, principally, the reception of ships, theading and unloading, the storage of
goods, the receipt and delivery of these goodsland transport and can also include

the activities of business linked to sea transp@iikkhavas, 2002).

This definition is more comprehensive becauserdsses that a port is not merely an
organization that provides a single service, bstead many different activities are

performed simultaneously within the ‘port area’ eféfore, an organisation that ensures
the proper use of common facilities provides pertges and guarantees safe maritime

access for ships is needed, which is called Poith@kity.

The port area is comprised of water and land and&ger areas include safe access
routes for ships and areas for ships to be safeth@ed and berthed. Land areas
include facilities for the loading and unloadingrisportation and storage of goods, and

the embarking and disembarking of passengers.

This means that to fully understand the environaeimipact of a port, land transport
from / to the port as well as other auxiliary pss®ns located near the port must also

be considered. In fact, one of the challenges tppiort managers is determining the
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exact scope and degree of responsibility for redpanto environmental problems and

impacts.

2.2.3 Port evolution

The concept of port has evolved from being a singblelter for ships, to a sea / land
(ship / port) interface, to a logistic platform,darfinally, to an instrument of prosperity
for the population because they may contributénéodreation of wealthy areas around
its installations such as industrial zones, cargrage, trading activities or urban
development (Mokkhavas, 2002). Since the Secondd\ar, ports have been going
through an evolution which the United Nations Coafiee on Trade and Development

(UNCTAD) has referred to as generations.

The first generation was based on ports traditi@ctivities: cargo loading / unloading
and storage, and giving safe shelter; aids to a#ieig, mooring and berthing for the
ships (United Nations, 1992b). Port authoritiesensplated from each other and from
the municipality. There was no link between portsl aother transport and trade
activities. This generation, in which bulk cargosathe dominant type of traffic, lasted
until 1960 (Mokkhavas, 2002).

The second generation was born from the increasieeofessel sizes, the considerable
importation of raw materials in developed countresl the beginning of the logistics
concept. With industries using the raw materialg.(steel factories, oil refineries, wood
procession, flour mills, and aluminium) and carggported (e.g. re-packing, marking,
long term storage); a hinterland service area veagldped. The port authority was less
isolated and the decisions were taken jointly wite main users (e.g. ship owners,
shippers, freight forwarders) and with the indestrinstalled in the port area (United
Nations, 1992b). Port Authority and municipalitydéor local administrative authorities
kept frequent relations; they were more depend®mh feach other: local employment,
income taxes, land and energy availability, and@mable environment for investors.
Concerning the environment, port authorities gdherdad a low level of
environmental awareness and their response toentsdwas merely reactive (see
Figure 2.3). Finally, from a marketing point of wiethe users were considered clients

and their claims or requirements were cautioutgnanto account (Mokkhavas, 2002).
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The third generation was born from the developmeht containerisation, the
implementation of intermodal transport and glolzien of the economy in the 1980's.
While in the first two generations ports suppliedrastructure, in the third generation
ports provided services to cope with the demanas fthe ship-owners and shippers.
Because of the development of land transport nd&tsydhe competition between ports
grew rapidly and ports had to develop servicestti@@ shippers and offer attractive
conditions for new investors, such as brokeringragfe, new technologies, engineering,
and management training (Mokkhavas, 2002). Enviemtal awareness increased
among port authorities thanks to not only the mation of specific legislation, such as
the Habitats Directive (1992), but also with thev&lepment of collaborative research
projects, such as the ECO-Information project (1997999) (see Table App.3 and
Table App.7).

According to the UNCTAD Secretariat (1999), in 2GD@ew generation appeared. The
fourth generation of port consists of a “networkpbiysically separated ports (terminals)
linked through common operators or through a commadministration” (United
Nations, 1999). Advances in communications and rinfdion technology allow
terminal operators to increase their productiviiyotigh better planning and reduced
time of cargo in the port. Examples of the fourngration ports are terminals linked
through common international operators and shipfimgs, which operate dozens of
terminals around the world (United Nations, 199Bprt authorities have become
familiarised with components of Environmental Maaagnt Systems (EMS) and the
sector has adopted the well-established methodzdodor port environmental
management, such as the Self Diagnosis Methodol¢®®M) or the Port
Environmental Review System (PERS) (see Figure 2.3)
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Source: Ecoports Foundation, 2010.

2.2.4 Types of ports

Ports are complex organisations in which severetiofa are involved. Ports may be
categorised from different points of view: its sfiedocation, its size, its commercial

profile, its ownership, its administration, or @syanizational mode.

As far as the size is concerned, the European &aa Grganisation has classified ports
in four categories, depending on their annual totabo throughput. Small ports are
considered to have less than 1 million tonnes lehdhedium ports between 1 and 10
million tonnes, large ports between 10 and 25 orlland very large ports with more
than 25 million tonnes handled annually. Other mess of the size of a port are the
annual number of passengers or the annual TEU (fiwead Equivalent Unit, a

measure of the ship containers) handled.
According to its physical surroundings, a port ni@ysituated in an estuary, a river, a

marine inlet, an embayment, a protected coast orragineered coastline. These

possibilities are schematised in Figure 2.4.
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Figure 2.4: Classification of ports according to their phydisarroundings.
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Source: European Sea Ports Organisation, 2009.

Regarding their commercial profile, ports may gefigrbe divided into two types:
cargo and cruise. Ports may handle mainly one quéati type of cargo or numerous
cargoes. The main cargoes are: standard-sizpgisgicontainers carried by container
ships; dry bulk cargo such as coal or grain carbiedbulk carriers; liquid bulk such as
chemicals or petroleum products carried by tankearsj roll-on/roll-off including
automobiles and trucks. Cruise ships are passestgps used for pleasure voyages
which may include leisure facilities such as swimgipools, cinemas and gyms.
Ferries usually perform short journeys for a mixpafssengers, cars and commercial

vehicles.

According to their ownership, a port authority nisyowned by a private owner or by a
public entity. If it belongs to a public entity, ihay be controlled by the national

government, the regional government, or the mualajpvernment.

In public ports, depending on their administratiarport authority may be managed by
a non-autonomous public entity (i.e. an administeatlepartment of the government); a

commercialised public entity (i.e. a separate legaiity from the government but
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without sharing capital); or a corporatized pulaitity (i.e. a separate legal entity from

the government with capital owned partly or fullythe government).

Finally, ports may have different organizationaldes, depending on the role that the
port authority assumes. According to Juhel (198%re are three categories: landlord
port in which the port authority only owns and mgesthe port infrastructure; tool port
in which the port authority owns not only the parfrastructure but also the port
superstructure (i.e. buildings) and equipments ¢ranes); and service port in which the
port authority is responsible for the port as a Mhdahey own the infra- and

superstructures and they also employ personnebtade services.

2.2.5 The benefits of the shipping industry

Compared to highway, railway and air transportgtissater transportation presents
more advantage in transporting goods. The maimgtine of marine transport are: i) it
iIs an economical mode of transportation having lkesergy consumption; ii) it is
environmentally friendly producing fewer exhaustigsions; and iii) it is a safe

transportation method having less frequency ofdsts.

In terms of energy efficiency, shipping is the clesader compared to other transport
modes. Figure 2.8raws a comparison of the distance in kilometreg ¢ime tonne of
cargo travels on one litre of fuel, and the fadhit the marine mode can move a tonne

of cargo much further with a single litre of fuel.
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Figure 2.5: Comparison ofuel efficiencyby different transport mode
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Source: Adapted from St. Lawrence Seaway, 2011.

The recent rapid increase in the price of oil hasum that fuel costs now account for
to 50% of operating costs in some sectors and dr&8bipping Facts, 201 Ship
owners, therefore, have a strong ntive to reduce their fuel consumption, and
industry has also made efforts to increase fuekieficy as a way of reducir
shipping’s environmental impact, such as continulegelopments in engines, hull a

propeller design and the use of largeps.

The shipping industry is a relatively small contitr to the total volume ¢
atmospheric emissions compared to road vehiclesaanttansportation. In terms
CO, emissions per tonne of cargo transported one mshligping is recognised as t
most efficient form of commercial transport, as shan Figure 2.6 However, the larg
scale of the industry means that it is, nevertlsles significant contributor to tt
world’s total greenhouse gas emissions, ad 3% of total global C», emissions
(Shipping Facts, 2011).
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Figure 2.6: Comparison of Ci, emissions by different transport moc
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Figure 2.7shows a comparison of the main exhaust gas emsssi@amely nitroge
oxides (NOx), hydrocarbons, particulates, carbonnamale (CO), and sulpht

emissions (SOx) by different transport mod

Figure 2.7: Comparison of exhaust gas emissions by differeamigport mode
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Source: Adapted from Shipping Facts, 2011and and St. Lasee®eaway, 201

Overall, air freight tends to be most polluting reodf transprt, followed by roac
transportation. Ships perform well especially iny, hydrocarbons and CO emissio
The sulphur content of fuel oil supplied to shigsthee oil companies is relatively hig
therefore, the fuel quality should be improved. Tihdusty has also been explorit

other possible solutions, such as the use of alteefuels

The marine mode of transportation compares vergueably when it comes to safe
having less injures per billion tonnes of cargmsgorted one kilometre. /hough
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accident definitions and reporting criteria mayfafiffrom mode of transport, it
possible to estimate ¢hstandarded frequencies of accidents and their consequenc

terms of deaths and injuries, as showFigure 2.8.

Figure 2.8: Comparison of accidents by different transport nm

Accidents per billion tonnes of cargo
transported one kilometre
300 214
200
0 T T
Ship Rail Road
Mode of transport

Source: Adapted from Lawson, 2007.

Some other advantages of the maritime transportheesxistence of large capas
vessels that can transport large amount of oil,tainars or bulk cargo; and |
flexibility and versatility because there are shipish sizes and types suitable for
kind of cargo, such as LNG tankers, refrigeratety@abulk carriers, 1-ro, among
others. The traffic congestion is another eleméat should be taken into accol
because it involves delays in shipments, incregseenhouse gas emissions, highei
contamination, and increased noise. Shipping helpsduce traffic congestion, kause
to carry the same amount of cargo on land, thevatgnt of 25.000 tonnes of car¢
870 large trucks or 225 rail cars would be nee@&d &wrence Seaway, 201

2.3 Environmental impacts, aspects and is¢

These three concepts: environmental impaspects and issues are strongly relate
each other and it is worth examining their defontand providing examples in order

clarify their meaning.

According to the ISO 14001 (1996), an environmeasglect is defined as an elemen
the port authrity’s activities, products or services that camteract with the
environment. A Significant Environmental Aspect f&§Hs an environmental aspe

that has or can have a significant impact on ther@emment.
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There are several factors to consider when devaioghie criteria of what is considered
significant. The significance of an environmentgpect can be based on specific legal
requirements (if the port does not comply with dagjans of a specific aspect), local
concern (if the port has complains from stakehaldam a specific aspect), or global
concern (aspects that can affect the environmemhfodly at a global scale, such as
global warming). Methodologies currently used bytpauthorities are the Strategic
Overview of Significant Environmental Aspects (Darlet al, 2005), process flow

diagrams, interviews, peer evaluation, or indepaehdadits.

Therefore, each port should determine its Sigmifi¢anvironmental Aspects in order to
focus its time and efforts on those issues withompptential for environmental impact,
providing the greatest assurance that the envirabmaell be protected and also
encouraging an efficient and cost-effective useesburces. The Guidelines for Self
Diagnosis Method (EcoPorts Foundation, 2004) ddfinavelve Significant

Environmental Aspects, which are presented in Taldle

Table 2.1: Significant Environmental Aspects
Significant Environmental Aspect (SEA)

Emissions to air

Discharges to water

Emissions to soill

Emissions to sediments

Noise

Waste production

Changes in terrestrial habitats

Changes in marine ecosystems

Odour

Resource consumption

Port development (land)

Port development (sea)
Source: EcoPorts Foundation, 2004

An environmental issue is a point or matter of dsston, debate, or dispute of an
organisation’s environmental aspect (ISO 140016)99
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European ports revealed their environmental pgiassues in the ‘ESPO / Ecoports

Port Environmental Review 2009’ where they weresdstio rank their Top 10 issues by

preference out of 35 different environmental issoeposed. The results are presented

in Table 2.2, together with the ones from the saméxercises that took place in 1996
and 2004 so that the variations over time are demated. 122 ESPO members

participated in the 2009 survey and the full listrespondent ports is provided in

Appendix I.

Table 2.2: Top 10 environmental priorities of the EuropeantPR&ctor over time

1996 2004 2009
1 | Port Development (water)| Garbage / Port waste | Noise
2 | Water quality Dredging: operations [ Air quality
3 | Dredging disposal Dredging disposal Garbage / Port waste
4 | Dredging: operations Dust Dredging: operations
5 | Dust Noise Dredging: disposal
6 | Port Development (land) | Air quality Relationship with local communit
7 | Contaminated land Hazardous cargo Energy consompt
8 Habitat loss / degradation Bunkering Dust
9 | Traffic volume Port Development (land| Port Development (water)
10 | Industrial effluent Ship discharge (bilge)| Port Development (land)

Source: European Sea Ports Organisation, 2009.

Six new main issues appeared in 2004 compared36: XSarbage / port waste; noise;

air quality; hazardous cargo; bunkering; and shgxlthrge (bilge). The two main

problems related with water disappeared in 2004 arslead of this, garbage / port

waste became the main environmental issue. In 20@9¢ was a change in the top

positions where noise pollution and air quality evegrointed out as the current top

environmental priorities by the European port seaw® a whole, followed by garbage

and dredging operations and disposal.

The two new entries in the 2009 top 10 were reatstgp with local community and

energy consumption. Non-renewable energy consumggiach as coal, gas and ail) is a

global problem with two main impacts, on one haedduse its consumption produces

carbon dioxide and other pollutants which creatpaats in the environment; and on the

other hand, it is a finite resource and a substititould be found. Relationship with

local community problems could be caused by sogmillitical, economic and
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environmental reasons. Some environmental issuasjely dredging operations,
dredging disposal, dust and port expansion, appeasistently within the top 10 of
priorities in Europe in the last 15 years.

One of the main reasons for these changes is thiemnentation of EU Directives, such
as the Port Waste Reception Facilities (2000/59/&f€&cting the garbage / port waste
problem; the Habitats Directive (1992/43/EEC) intpagx on dredging operation,
dredging disposal and port development; and theséNddirective (2002/49/EC)

affecting noise concerns.

Any kind of economic and industrial activity hase@rtain impact on nature. Port and
harbour activities are not an exception and they praduce significant impacts on
many environmental resources. An environmental ochpa any change to the
environment, whether adverse or beneficial, whoHyartially resulting from the Port

Authority’s activities, products or services (IS@0D1, 1996).

Many authors have investigated the environmentglaits of port activities. For
instance, the report ‘Assessment of the Environaleimipact of Port Development’
(United Nations, 1992a) categorises the impacts thtee types: port location, port
construction and port operation. Trozzi and Vacca®0) make a distinction between
the impacts produced by ships calling at ports @redones generated on-land. The
recent report ‘Environmental impacts of internasibrshipping’ (Organisation for
Economic Co-operation and Development, 2011) fatugest on the main
environmental concerns such as exhaust emissiahgrargy use. In the next chapter,
port impacts are analysed and classified deperahnghich Significant Environmental
Aspect (SEA) is affected.

2.4 Driving forces for change

There are several driving forces for change in mog®rt practices and they include
multiple and interacting pressures that shape tspasponse to environmental matters.
Although it is widely agreed that the main drivifayce for change is legislation, other
reasons include complaints, costs and politicaless New challenges imposed by

environmental legislation specific to port operatichave obliged port environmental
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managers to comply with environmental legislatiomd @¢o deal with the practical
considerations of implementing several Internati@@@nventions, European Directives

and National Acts relating to environmental pratatiand sustainable development.

Severalorganisations, associations, and port agenciesdrthe world have introduced
legal instruments, codes of practice, policies atrdtegies in order to assipbrt
managers to deliver compliance with legislation aadmplement best practices in
environmental managemerithese organisations, in association with port gastrand
universities, jointly sponsored by the EU and pogmbershave undertaken several
collaborative research and development projecteaiat developing practical tools and
methodologies for the improvement of the environtakemperformance of the port
sector.

This section provides a summary of some of the majternational and European
legislation along with selected examples of otregramal provision. It isdllowed by a

description of some of the most relevant port oiggtions involved in promoting
environmental awareness and examples of relevasareh projects carried out in

Europe.

2.4.1 Legislation

Increasingly, modern society is regulated in allesps and at all levels of activity by
local, regional, national, and international lawsl aules. Despite the development of
voluntary or self-regulatory mechanisms such ats@odes and management systems,
public law -the law developed by governments- imx@or driving force for change

affecting behaviour in all sectors.

Determining the applicable legislation is a comgiéxl task for port managers. On one
hand, ports, as the point of intersection betwesrd land water, are subject to a
complex regime of legislation requirements relatiogboth terrestrial and marine
environmental protection. On the other hand, thgallassues applicable to each
individual port may differ depending on a rangdaaftors, such as its shipping traffic or

its relative location to sensitive local land orteraareas.
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The following tables present the name, the acrorgmd the year of the latest
publication of the major international and Europdagislation which have been
considered significant in terms of the environmenteanagement of ports. The

description of each specific regulation is providedppendix II.

International level

The industrial revolution of the eighteenth andet@@nth centuries and the expansion in
international trade resulted in the adoption ofuanhber of international treaties related
to shipping. International co-operation continuedthe twentieth century, with the

adoption of more internationally-developed treafi®%0, 2011).

The International Maritime Organisation (IMO) isethspecialized agency with
responsibility for the environment, safety, andusig of shipping. IMO is responsible
for nearly 50 international conventions and agre@stbat affect portand has adopted
numerous protocols and amendmerAtthough international law does not usually
regulate the port directly, governments have toumss obligations to implement
international conventions in the ports under thaiisdiction. Table 2.3 lists the nine
conventions which have been selected as the mogtorient environmental

conventions.

Table 2.3:International environmental conventions affectirats

Name Acronym Year

International Convention Relating to Interventiom|Q

. . ) . .| INTERVENTION 1969
the High Seas in Cases of Oil Pollution Casualtieg
Convention on the Prevention of Marine Pollution|by  London

: : 1972
Dumping of Wastes and Other Matter Convention
International Convention for the Safety of LifeSda SOLAS 1974
Int ti | ti f the P ti f
n ern_a iona Co_nven ion for the Prevention |0 MARPOL 1973/1978
Pollution from Ships
Int ti | ti t f Traini
n er_n_a |qna Convention on. Standards of Training, STCW 1978
Certification and Watchkeeping
International  Convention on  Oil | Pollutign OPRC 1990
Preparedness, Response and Co-operation
Intgrnatlgnal Convention OI-‘I the Control of Harmful AFS 2001
Anti-fouling Systems on Ships
International Convention for the Control and BWM 020
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Management of Ships’ Ballast Water and Sediments

International Convention for the Safe and Hong Kong

) . . . 2009
Environmentally Sound Recycling of Ships Convention

Source: Adapted from International Marine Organisation,120

When IMO was created in 1958, several importanérirdtional conventions had
already been developed, such as the InternatiooaVvé€htion for the Safety of Life at
Sea (SOLAS) in 1948 or the International Conventarthe Prevention of Pollution of
the Sea by Oil of 1954. IMO was made responsiblketp these conventions up to date
and to develop new conventions whenever needed.tallle demonstrates that new
environmental conventions have entered into forcehave been amended when
technologies or techniques have required it. Famgxte, the SOLAS Convention was
amended six times after it entered into force i65t9n 1966, 1967, 1968, 1969, 1971
and 1973. In 1974 a completely new convention wispted incorporating all these

amendments.

European Union level

In the European Community environmental matterscdaalt with through European
Directives. A Directive obliges Member States tdiage a specified result within a
certain period of time but generally allows the rbemto determine the method and
form of law by which this result is achieved. linche distinguished from regulations,
which apply directly to members and mean that ahrbers are regulated in the same

way.

Legislation considers all the environmental effexdtshe activities undertaken not only
by the Port Authority itself but also by the indiest located in the port because their
actions affect the port area as a whole. Thereford, administrations should stimulate
and promote environmentally friendly behaviour agai port stakeholders. The main

European environmental Directives affecting pores@esented in Table 2.4:
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Table 2.4: European Environmental Directives affecting ports

Name Reference | Year
Conservation of Wild Birds Directive (BIRDS) 1979RYEEC| 1979
Environmental Impact Assessment (EIA) Directive 83337/EEC| 1985

Conservation of Natural Habitats and of Wild Flarad

1992/43/EEC| 1993
Fauna Directive (HABITATS) 992/43/EEC| 1997

Volatile Organic Compound (VOC) Emissions Directive | 1994/63/EC | 1994

Ambient Air Quality Assessment and Management

1 2/E 1
Directive (Air Quality) 996/62/EC 996

Integrated Pollution Prevention and Control (IPPC)

) ) 1996/61/EC 1994
Directive

Waste Incineration Plants Directive (WIPD) Direetiv 2000/76/EC | 2000

Framework for Community action in the field of wate

. . 2000/60/EC | 2000
policy (Water Framework Directive)

Port reception facilities for ship-generated wastd cargo

. ) . 2000/59/EC | 200d
residues Directive

Large Combustion Plants Directive (LCP) Directive 002/80/EC | 2001

Strategic Environmental Assessment (SEA) Directive 2001/42/EC | 2001

Assessment and Management of environmental Noise

. o 2002/49/EC | 2002
(Noise Directive)

Community vessel traffic monitoring and information

) . 2002/59/EC | 2002
system Directive

Public Access Environmental Information Directive 002/04 EC 2003

Environmental liability with regard to the preveoti and
remedying of environmental damage (Environme

ntai
4/35/EC | 2004
Liability Directive) 004/35/EC | 200

Source: Adapted from EUR-Lex Access to European Union L2@11

The above-mentioned Directives demonstrate thateths a wide range of
environmental issues being affected by legislatared regulatory pressures. For
example, the requirements of a series of Directmay affect port development, such
as the Environmental Impact Assessment (EIA), theat&gic Environmental
Assessment (SEA), and the Conservation of Wild 8iddrective. The designation of
protected areas under the Conservation of Natuabltets and of Wild Flora and Fauna
Directive poses limitations on both dredging andpdsal of dredged material. The
Directive Assessment and Management of environrhéidagse may require carrying
out port noise maps, action plans for its manageérmed noise reductions if necessary.
The Water Framework Directive and the Ambient Aiuafity Assessment and

Management Directive set the basic principles & wmater and air strategy of the
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European Union. The Public Access Environmentadrimation Directive obliges port
authorities to possess and update environmentainiation relevant to their activities

and make this information publicly available.

There are several other regional legal arrangemiatis impact on European ports
bordering the marine area with which the converstiare concerned. These include the
OSPAR Convention (combined Oslo and Paris Conveptiegulating activities in the
North-East Atlantic, the Bucharest Convention fbe tBlack Sea area, the Helsinki
Convention regulating the Baltic Sea area and theddona Convention regulating the

Mediterranean Sea area.

National level - United Kingdom case study

Determining the national laws that are applicableach port is a task that should be
undertaken by local legal experts in cooperatiothwthe relevant environmental
regulatory agency. Usually, in the EU the contamd abjectives of national or local
laws are determined by EU Directives.

Table 2.5 provides examples of the broad rangeatibmal environmental legislation
affecting ports. It is drawn from the national lafvthe United Kingdom (UK) as a case
study; however, this is a typical list that mayfbend in most countries.

Table 2.5: Examples of National legislation affecting ports

Air Quality Standards Buildings Regulations Clean Act
Planning and Health and Safety at Work Environmental Protection
Compensation Act Act Act
Food Safety Act Harbour Act Merchant Shipping Act
Environmental Act Litter Act Noise Act

Water Resources Act

Waste Regulations

Wildlife @odntryside Act

Transport and Public
Works Act

Town and Council
Planning

Waste Management and
Licensing Regulations

Source: Associated British Ports, 2011

Ports still face difficulties in implementing enoirmental legislation. The last ‘ESPO /
EcoPorts Port Environmental Review' (ESPO, 2009estigated the factors which
cause difficulties in the implementation of envinoental legislation in European ports.
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The review revealed that an 86.6% of the respongents still experience some

difficulties and that the main challenges are tlkWwing:

Table 2.6: Factors which difficult the implementation of enenmental management

Factor Number of ports | Percentage
Number of authorities / stakeholders 44 16.9
No problems 35 13.4
Expense 32 12.3
Awareness of good practice 26 10.0
Priority/status given to environment 25 9.6
Identifying authority responsible 22 8.4
Information about legislation 19 7.3
Provision of guidance 15 5.7
Changes in national standards 15 5.7
Lack of trained personnel 11 4.2
Provision of training 9 3.4
Others 8 3.1

Source: European Sea Ports Organisation, 2009

It is interesting to note that 44 ports out of 12ed number of authorities /
stakeholders as a difficulty, with this being theiost serious concern. The second
factor is expense, followed by awareness of goedtme and priority / status given to
environment. This means that the major difficultiasimplementing environmental

legislation are predominantly caused by politicad @conomic reasons.

2.4.2 Associations

Several national, regional and international orgamdns, associations, and port
agencies around the world have introduced legafunmgents, policies and strategies in
order to regulate the environmental managementoofspto share information and
provide adequate measures to avoid the adversecismphiclimate change and further

marine environmental degradation.

In the following section, a list of relevant orgsaiions willing to promote the
environmental awareness among ports is providethoAgh the research project is
especially focused on a European level, shippingliea a worldwide approach so

international organisations are included. Obviousigse are just examples of proactive
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associations; yet there are dozens or even hundreg@gert associations around the
world. A more comprehensive explanation of eaclo@astion, along with some actions

carried out towards the environment, is provideAppendix I11.

Table 2.7:Examples of port associations
Name

Ports Australia
British Ports Association (BPA)
Associated British Ports (ABP)
European Sea Ports Organisation (ESPO)
EcoPorts Foundation (EPF)
American Association of Port Authorities
California Association of Port Authorities
Baltic Ports Organisation
Port Management Association of Eastern and Southiita
European Federation of Inland Ports
North Adriatic Ports Association
International Maritime Organisation
International Association Cities and Ports
GreenPort Journal
International Association of Ports and Harbours
World Port Climate Initiative
Source: Port associations’ websites, 2011

These examples of associations include nationamsgtions, such as the British Ports
Association (BPA) or the Associated British PoASP) that represent the interests of,
and promote environmental awareness amongst, itebes; regional organisations

that represent port authorities of countries geaigcally proximate to each other, such
as the European Sea Ports Organisation (ESPO)nterdational associations such as
the International Maritime Organisation (IMO) oetinternational Association of Cities

and Ports (IACP).

Since February 2011, EcoPorts has been integratbohwhe structure of ESPO and the
EcoPorts tools SDM and PERS are available to tbadESPO membership. A New
online system (www.ecoports.com) has been creafediating and re-launching SDM
and PERS as part of the ESPO services. Figureti@ssa screenshot of the new

EcoPorts website.

43



2. Ports and the environment

Figure 2.9: Screenshot of the new EcoPorts on-line system.

: y X
E S X* O Eyropean Sea Ports Organisation L W)
S

FCOPORTS

How to join the EcoPorts network and use SDM and PERS

Read about how to join the network and get the full benefits of the provided services
Read more

Join now!
Source: EcoPorts Foundation, 2011.

2.4.3 Research projects

Further to the commitment at the policy level, tigh the ESPO Codes of Practice and
Environmental Reviews, the EU port sector has uallen several research projects
aimed at developing practical tools and methodet®gispecially designed to assist port
managers to deliver compliance with legislation aadmplement best practices in
environmental management (Wooldridge and Stojan@@04). In the following table
major collaborative research projects are presaogether with their acronyms and the
dates of the projects being undertaken. They atediin chronological order. Further
information of each project is provided in Appenéik

Table 2.8: Examples of research projects

Project Name Acronym Years
Environmental Challenges for European Port Authesit ECEPA 1995 - 1996
Methodologies for estimating air pollutant emission MEET 1996 — 1997
from transport
MARPOL rules and ship generated waste EMARC 199697
ECO-Information in European ports ECO-Informatio 1997-1999
Harbours - Silting and Environmental Sedimentologdy H-SENSE 1998 — 2001
Towards an Environmentally Friendly Port Community ECOPORT 1998 — 2000
Automatic Tool for Environmental Diagnosis HADA 2006 2005
Port Environmental Indicator System INDAPORT 2002003
Information exchange and impact assessment fo B 2002 — 2005
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enhanced environmental conscious operations in
European ports and terminals

Environmental Integration for Ports and Cities S 2004 — 2008

Noise Management in European Ports NoMEPorts 2008-2
Port Environmental Information Collector PEARL 20P808

Regeneration of Port-Cities: Elefsina Bay 2020 ESENA 2005 — 2009

Risk Management Systems for Dangerous Goods

. . MADAMA 2006 — 2008
Transport in Mediterranean Area

Effective Operation in Ports EFFORTS 2006 — 2
Clean Shipping Project for sustainable shipping a@l8hipping | 2007 — 201
Energy Efficiency criteria at Port Container Terais EFICONT 2008 - 201!

Mediterranean Ports’ Contribution to Climate Chang

e © CLIMEPORT 2009 — 2012
Mitigation

Shared strategies and actions for strengthening a

. . . : SECURMET 2009 - 201
maritime and logistics sectors in the Mediterranea

t

h
Port Performance Indicators: Selection and Measeiném PPRISM 2010-2011
Sustainable management for European local Ports or&uP 2010 - 2012

Source: Research projects’ websites, 2011

Table 2.8 demonstrates that a wide range of relsganjects concerning ports and the
environment has been undertaken in the last 1/syé&ad by port authorities with the
collaboration of research institutes, universitiagd environmental experts. It also

demonstrates the priority issues that have exubtieithg the respective periods.

These research projects have been a catalyst fiionam port environmental
management and provided tools for the improvemetiteoenvironmental performance.
For example, a benchmark project was the ECOPORD§d? (2002-2005) which
contributed to the development of significant omtes. The products of the project
were an Environmental Management and Informatiostesy (EMIS), a training
system, a Decision-Support System (DSS), a Stat&erview of Significant
Environmental Aspects (SOSEA), a Self Diagnosis Hddt (SDM), and a Port
Environmental Review System (PERS). These toolprese=nted in their network
context in Figure 2.10, continue to be availableuse by port authorities after the end
of the project. The project also developed an el¢ddmetwork of port authorities which

continues to interact and exchange best practicenmation.
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Figure 2.10: Ecoports Tools

Source: Ecoports Foundation, 2010.

2.5 Conclusions

The policies, practices and characteristics offtbg sector, established in Chapter 2,
have been confirmed and validated by the resultshefresearch programme. The
significance of ports to the global economy rem@asamount, as does the role of ports
within the Logistic Chain. The pressure from anrewv&lening range of stakeholders

prompts the sector to actively demonstrate its renmental performance through the
transparent declaration of indicators related tthbenvironmental condition and to

efficacy of the management process itself.

The sector’s pro-active stance on standards pregdilence-based confirmation of the
significance attached to environmental issues. rEsearch results clarify the extent to
which environmental performance is embedded in ¢bkure of both sector and

individual authority, with extensive references aexperience readily demonstrated
throughout the network. The initial profile of thp®rt sector assisted in setting the
context for the evolving nature of environmentahagement in this key area of marine

operations.

Analysis of the sector’'s history in terms of eowimental policy development,
involvement in research and development projedts, implementation of training

programmes, and the specification and endorsenfestandards, confirms the change
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in culture and the evolution of the sector’s paligye initial concerns for conservation
and environmental protection have rapidly been edpd to include demonstrable
compliance with legislation, and more recently, tthieve to achieve sustainable
development through cost and risk reduction.

As with port developmenper se the growth of port environmental management is a
complex of phased evolution, issue-driven catalyatel planned initiatives, reactive
measures to incidents and legislation, and on-ggalicies to deliver sustainable
development in the context of the socio-econonmcuenstances of the global economy,
national objectives and local circumstances. Perémice indicators are likely to
continue to become even more significant componehta port’s profile given the
status of the environmental imperative and ther@steby insurance companies of the
port’'s environmental performance, along with theightened expectations of

increasingly well-informed society.
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3 Environmental Performance Indicators (EPIs)

3.1 Concept, role and users of EPIs

An Environmental Performance Indicator (EPI) isidked as “an information tool that
summarises data on complex environmental issuekdw overall status and trends of
those issues” (United Nations, 1997).

Indicators are developed and used predominantlizigblight the performance of a
biological, physical, chemical, environmental, emmic or social system (Jakobsen,
2008). In the case of environment, EPIs concerarganisation’s impacts on living and

non-living natural systems, including ecosystenrs water, soil and sediment.

There are several reasons why the use of indicagonmportant. Firstly, indicators
provide simplified data that clearly show not ohiyw an individual port is performing,
but also assesses the national and regional bemklpedormance of the port sector
(EPCEM, 2003). The second reason is that indicatareitor progress and provide a
picture of trends and changes over time. They meadbe extent to which
environmental goals are being achieved (EPCEM, p@d8 provide a firm basis for
future targets and improvements (Dantes, 2003)rdihi they have a key role in
providing early-warning information, capable of\geg as a signal in case the situation
is getting worse, indicating risk before seriousrnmahas occurred. In addition,
environmental indicators may be used as a powé&shllto raise public awareness on
environmental issues. Providing information on khgv forces, impacts and policy
responses is a common strategy to strengthen paugdigort for policy measures (Bosch
et al, 1999).

Indicators can be quantitative such as distancghtyeand amount; or qualitative such
as type, colour, and presence or absence of samgetBPCEM, 2003). They may be
grouped (with or without weighting) into what islled indices or indexes. Often, these
indices or indexes are useful in conveying compdidainformation in a simple,
straightforward manner (Jakobsen, 2008). An exampgle‘'The UK Customer

Satisfaction Index (UKCSI) which is an indicatdrat measures the satisfaction of
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consumers across the UK economy, based on thensspof 26,000 adults (UKCSI,
2011).

Nowadays, indicators are widely used worldwide bierstists, governments, private-
sector companies, public entities and the genaraligp However, it was not until the
early 1990’s when international organisations, sastthe Organisation for Economic
Co-operation and Development (OECD), the World Heé&@rganisation (WHO), the
World Bank or the United Nations Environment Prognae (UNEP), began to promote
the monitoring and reporting of environmental irdors. Examples of initial
guidelines, technical papers or reports edited Inesé organisations were:
‘Environmental indicators. A preliminary set’ (OECQ991), ‘Scanning the Global
Environment: A framework and methodology for int#gd environmental reporting
and assessment’ (UNEP, 1995) and ‘Performance Momg Indicators Handbook’
(World Bank, 1996). Subsequent improved editiontheée documents have since been

published.

For the port sector, potential users of environmleindicators include a wide range of
stakeholders. A port stakeholder is defined asimdiiyidual or group having an interest
or being affected by port activities (Notteboom akdnkelmans, 2002). Port

stakeholders may be very varied and involve a wialege of interested parties.
Notteboom and Winkelmans (2002) identified four matakeholder groups in a port
community, all them potential users of indicataysnternal stakeholders, which belong
to the Port Authority organization such as port agers, employees, public relations,
board of directors, and unions; ii) external stakdérs, which include companies and
industries that invest in the port area such asoousrs, terminal operators, shipping
agencies, chemical companies or shipping repa)r;piiblic policy and legislation

stakeholders, including departments responsible fansport, economic and
environmental affairs on a local, regional, natloaad supranational level; and iv)
community stakeholders, which consist of civil sbgiorganizations such as NGOs,
local inhabitants, the press, environmentalist gspuand other non-market players.
Apart from these mentioned stakeholders, othersusérindicators include auditors
(PERS, EMAS, and ISO), banks, insurance comparit&R0O, and port national

organisations.

49



3. Environmental Performance Indicators (EPIS)

ESPO has continuously encouraged its members ndifig&nvironmental Performance
Indicators relevant to their major environmentauiss in order to facilitate monitoring
of their environmental performance. It was initfaluggested in the ESPO Code of
Practice 1994, the first European ports’ code atfice of its kind, where it described
the role of management in promoting sustainableldgvwnent and it was followed by a
number of operational recommendations includingirenmental monitoring. It was
reaffirmed in the ESPO Environmental Review 200lein§ one of six
recommendations. Finally, the new Environmental €€ofiPractice 2003 reiterated the
importance of identifying EPIs and carrying out ikormental monitoring. The Code
set out 10 recommendations which the EU port seeés encouraged to follow, being
one “to promote monitoring, based on environmepéaformance indicators, in order to
measure objectively identifiable progress in enwnental port practices” (ESPO,
2003).

In addition, indicators are being used by multio@l agencies such as the
Commission for Environmental Cooperation of Nortméica (CEC) and the European
Environment Agency (EEA); and national as well asninipal agencies. Examples of
publications from national organisations containingicators are ‘UK Biodiversity
Indicators in Your Pocket 2010’ (Department for Eamment, Food and Rural Affairs
DEFRA, 2010); ‘Environmental Performance Indicat@sideline for Organisations’
(Ministry of Environment, Japan Government, 2008j; ‘Summary of Proposed
Indicators for Terrestrial and Freshwater BiodiitgrgMinistry for the Environment of
New Zealand, 1999).

3.2 Strengths and weaknesses of EPIs

As stated above, adopting the culture of using r@parting environmental indicators
brings benefits and added value to individual partdional ports associations, ESPO,
the European Commission and other stakeholderssplte of this, and although

indicators are widely used in a large range ofed#ht sectors and are generally
regarded as being useful in assessing environmenfarmation and solving

environmental problems, they do have challengediamttions. Table 3.1 summarises
the major strengths that the use of indicatorsgsrito the Port Authority and the

weaknesses that indicators have.
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Table 3.1: Strengths and challenges of EPIs

STRENGTHS

WEAKNESSES

Compliance with legislation indicators
may provide an appropriate response
legislative and regulatory pressures.

Simplicity: indicators are simplification
of observations and sometimes they car
describe all aspects of every environme

[72)

not

Cost and risk reduction: indicators may
identify environmental risks and help
reduce costs (e.g. energy efficiency).

Sensitivity:  some indicators may b
tsensitive to short-term environmen
changes.

e
tal

Sustainable developmentindicators may
contribute to the continual minimization
environmental impacts;

to a Dbette

CData availability: ~ sometimes  thg
information for best indicators is n

U

SS

. . available, that makes data e
management of environmental issues g .
. representative.
to raise staff awareness.
Market opportunity: indicatorsmay be| Feasibility: Although quantitative

helpful to meet customer demand
improve relations with customers and th
may give a marketing advantage.

sindicators usually are more represental
(than qualitative, they tend to be mc
demanding in terms of time and costs

Positive image using indicators ma
show transparency of actions, imprg
stakeholder relationships and incre;
confidence of investors, shareholde
banks and insurers.

y
\Interpretation: some indicators may b

ainterpreted in different ways, depending
ithe conditions of the environment.

ve

e
on

Source: Adapted from EPCEM, 2003

3.3 Types of EPIs

According to ISO 14031: Environmental Performangal&ation (1999); there are three

categories of Environmental Performance Indicatofbe standard distinguishes

between Management Performance Indicators (MPIEkviprovide information about

the management efforts that influence the envirortedeperformance of the port”;

Operational Performance Indicators (OPI) which Ypde information about the

environmental performance of the port’s operatioreid Environmental Condition

Indicators (ECI) which “provide information abottet condition of the environment”.

All these three categories are explained

in furthegail in the following section.
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3.4 Identification of EPIs

A comprehensive list of existing environmental pemiance indicators has been
compiled. This inventory of indicators is a colieat of those currently in use or

identified as being potentially appropriate froma@demic and industrial sources. In

order to provide an exhaustive database of pogmbjlthis selection has been based on
a wide range of literature review and the idersificn of current industrial / sector best
practice.

The main sources investigated were environmentabrte and reviews from port
authorities across the world. Usually, when a Pathority makes efforts towards the
environment, they are keen to show these effordspailish their performance for their
stakeholders. Most of the port authorities thatlighban Environmental Report make it
publicly available in their website and they terw update it annually. The Self
Diagnosis Method (Darbrat al, 2004), a tool that assesses port environmental

performance, has provided current examples of @@k management indicators.

It is worth pointing out that in the ‘ESPO / EcooPort Environmental Review 2009’
questionnaire it was asked, for the first timehis tquestionnaire, if the Port Authority
had identified environmental indicators to monitdrends in environmental

performance, and if so, to name the indicators .uséd allowed the researchers to
have feedback from 122 European ports on port enmiental indicators. These
indicators have been incorporated in this thesid, Keeping the individual sources
anonymous. In addition, legislation has been takéo account. Research into EC
Directives provided further indicators (along wittmit values) that have been included
in the report. In addition, the European Eco-Mamag@ and Audit Scheme (EMAS)

also suggests the inclusion of environmental irdisa

In March 2010, the Finnish Ports Association andHsxts Foundation carried out a
joint workshop entitled ‘Environmental Performantedicators for Planning and
Operation’ in which there was a working session identify and discuss the
appropriateness of EPIs. Another source of infolonabas been research projects that
were previously carried out. Particularly relevaesearch projects have been the

‘EPCEM Environmental Performance Indicators in B@an Ports’ Project in 2003 and

52



3. Environmental Performance Indicators (EPIS)

2005, both commissioned by ECOPORTS; and the ‘Eortironmental Indicator
System (INDAPORT)’ coordinated by Valencia Port Aarity in 2002.

The indicators identified have been grouped inte three types of environmental
indicators detailed previously (see Section ‘3.9dy of EPIs’). At the same time, each
type includes several sub-categories, specifiediable 3.2. The numbers in brackets
show the number of indicators that are include@ach sub-category. A total of 304
environmental indicators have been identified adicators already in use or with
potential for use within the sector. In the folloi paragraphs, each sub-category is
described; mentioning the sources, potential carmsrps and possible measures
against adverse effects of the associated envimotainempacts. Finally, a list of
proposed indicators is presented for each sub-categ

Table 3.2: Categories and sub-categories of EnvironmentaldPeiance Indicators

Operational Environmental
Management Performance . " .
Indicators (128) Performance Indicators| Condition Indicators
(80) (96)
Environmental Management Syst( Resources consumptio . .
v g y . Hmpt Air quality (12)
(5) (14)

Environmental policy (11) Carbon Footprint (10 \&faqjuality (26)

Objectives and targets (8) Noise (13) Soil qudllty)

Environmental Monitoring

Waste management (28 Sediments quality (20
Programme (6) g (28) ! quality (20)

Significant Envi tal A f E t d habitat
ignifican n\/(lgc)Jnmen al Aspects |, development (15) cosys eg(s))an abitats

Management organisation &

personnel (6) Odour (8)

Environmental Training &
Awareness (15)

Environmental Communication (15)

A\L*4

Emergency planning & respons
(23)

Environmental audit (5)

Environmental legislation (8)

Environmental complaints (8)

Environmental budget (11)

Other management indicators (4

o
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Management Performance indicators may be allodatedl4 sub-categories all related
to the efforts made by the Port Authority towarbe tmplementation of an effective
environmental management within the organisationstvf the sub-categories are the
components required in the establishment of anrBnmental Management System.
Other sub-categories are derived from the sectipmesent in the Self Diagnosis
Method.

Operational indicators include a total of 80 indlica, divided into 5 sub-categories.
These categories are regarded as Significant Emvieatal Aspects (SEA) by the Self
Diagnosis Method. These indicators concentrateneraspects associated with the Port
Authority’s operations, including activities, prads and services. They are divided in
input indicators, such as resources consumptiod;cartput indicators, such as waste
production, Carbon Footprint, or noise. Port depeient indicators are also included in

operational indicators and they relate to operatiarried out at sea, on land or both.

The last category is the condition indicators whyive information on the quality and
state of the environment. These indicators analysequality of the air, water, soil and
sediment. It also includes ecosystems and habrtdisators that show the status and
the trends in specific flora and fauna species. UDde regarded as a Significant
Environmental Aspect (SEA) so it has been consitler® a separate aspect in this

category.

3.4.1 Management Performance Indicators

Environmental Management Indicators are seen aéitajive measures of a Port
Authority’s capability to deliver environmental pection and sustainability, and as an
effective way in which to demonstrate an Authostyredentials, competences and
programmes to manage a wide range of environmeésgaes. It may be argued that
such an approach provides an overall synthesis rofir@mental management
benchmark performance and is based on the estatblishditing approach that if a
company can demonstrate its ability to deal wittreare, severe environmental issues
(such as olil spills or capital dredging), thersimore than likely to have the capacity to
control relatively minor issues such as what hapgents office light bulbs and empty

toner cartridges.
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As it can be seen in Table 3.2, there are 14 diffesub-categories for environmental
management, all related to terminology recognisedinternational environmental
standards, accounting up to 128 environmental nemagt indicators. Most of them
are qualitative indicators, which are presented ¥es / No response format; and a few
are quantitative indicators, which require a numdrea percentage. Each sub-category
and its corresponding indicators are presentedha following paragraphs. The
suggested indicators have been identified fronciatfy published indicators or from
own research. The information source is mentionext to each indicator, specifying
SDM if it is derived from the Self Diagnosis Metho&SPO if it is from the

ESPO/EcoPorts Port Environmental Review 2009 oif@Romes from own research.

Environmental Management System

An Environmental Management System (EMS) is a $ehanagement processes and
procedures that allow an organisation to analysetral, and reduce the environmental
impact of its activities, products and services apérate with greater efficiency and
control (Peer Center, 2011).

An EMS follows an established Plan-Do-Check-Act agament system cycle (Figure
3.1) for continual improvement of the environmenp&rformance. These steps are
repeated over and over again so that the last stefucting a management review,
leads to new ideas and recommendations that theomnize the starting point for

renewed management commitment to the environmpatigly.
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Figure 3.1: Environmental Management System cycle
PLAN
> Identify environmental aspects

7 Set obiectives and targets
7 Assess Legal Eequirements
> Dewelop Environmental Program

DO
ACT > Implementation and operation systems
j2 Management review of IM%%%HEHEIF\IT > Implement environmental activities
operations # Train emplovees
> Operational Control
CHECK

> MMomtoring & Measurement
7 EMS Audits

7 Corrective & preventive action

Source: Adapted from Bull, Tet al, 2007.

There are three main standards with respect tor&mviental Management Systems for
the port sector within Europe: I1ISO 14001, PERS &MAS; all three widely
recognised and implemented among the sector. 1ISt114vas developed by the
International Organisation for Standardisation (J3©September 1996. It belongs to a
set of ISO 14000 norms based on a voluntary appro@environmental regulation.
Secondly, PERS stands for Port Environmental ReBggtem, and it is the only port-
sector specific environmental management standeveldped by ports and for ports.
PERS can be considered as the first step towardaVi because it incorporates the
main generic requirements of recognised environatlenanagement standards, and its
implementation can be independently certified byydls Register on behalf of ESPO.
Finally, the EU Eco-Management and Audit Scheme ASYlhas been available for
participation by companies since 1995, and althoitigivas originally restricted to
companies in industrial sectors, since 2001 EMAS been open to all economic
sectors, including public and private services afyeg in the European Union and the
European Economic Area (EEA). The latest revisiBNAS IIl) came into effect on
January 2010.

Environmental Performance Indicators are an esderdmponent of an Environmental
Management System because they play a key roldfitirfig many requirements of an
EMS. The requirements needed to establish and amaiah EMS are categorised into
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the Plan-Do-Check-Act model mentioned above. TaBegresents the structure of ISO
14001, EMAS and PERS following their original forima

Table 3.3: Comparison of the ISO 14001, PERS and EMAS stmectu

ISO 14001 Clause

EMAS Steps

PERS requirement

N/A

N/A

1.0 Port Profile

4.2 Environmental Policy

1. Environmental Policy

1 Policy statement

4.3.1 Environmental aspect

2. Initial environmental review

1.2 Environmental

Z |4.3.2 Legal and other . aspects and legal
< . g 3. Legal and other requirements P . g
5 |requirements requirements
4.3.3 Objectives and targets 4. Objectives ancetarg 1.1 Policy statement
4.3.4 Environmental 5. Environmental management . .
1.4 Conformity review
Management Programme |programme
4.4.1 Structure and . ... |1.3 Responsibilities
. 6. Structure and responsibility
responsibility and resources
4.4..2 Training, awareness | 7. Training, awareness and .
1.1 Policy statement
and competence competence
8. Communication .
L . . 1.5 Environmental
4.4.3 Communication 18. Environmental reporting
. ey . Report
8 with verified information
4.4.4 EMS documentation 9. EMS documentation 1@rBnmental
aspects and legal
4.4.5 Document control 10. Document control P . d
requirement
4.4.6 Operational control 11. Operational control 4 Qonformity review
4.4.7 Emergenc 12. Emergency preparedness .
gency gency prep 1.2 Environmental
preparedness and response and response
— — aspects and legal
4.5.1 Monitoring and 13. Monitoring and :
requirement
measurement measurement
4.5.2 Non-conformance and
. . 14. Non-conformance and . .
v |corrective and preventive . . .1 1.4 Conformity review
O : corrective and preventive action
w |action
6 4.5.3 Records 15. Records management N/A
16. Internal audit
4.5.4 EMS Audit 19. Independent validation of | 1.1 Policy statement
EMS
5 4.6 Management Review 17.Management review 1.4 &onitfy review
< |N/A? N/A 1.6 Best practices

! N/A stands for Not Applicable
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As is shown in Table 3.3, although ISO 14001 andABVhave a similar structure,
EMAS is more demanding that ISO 14001 in some ssoer example, EMAS requires
an initial environmental review (step 2) whereas30® 14001 it is just recommended.
Furthermore, EMAS needs to have an independendatadn of the EMS (step 19)
while in ISO 14001 with an internal audit it is Bcient. The frequency of EMS audits
in ISO 14001 is not specified, whereas EMAS obliggsort to have an EMS audit at
least every three years. PERS is structured irresgxirements and most of the ISO
14001 clauses are included within these six remerdgs. Apart from that, PERS has a
section for the port profile (general informatiom degal status, geographical
characteristics and commercial activities of thet)pand another for best practices

(requirement 1.6) where ports can introduce thautens to environmental challenges.

The European port sector can demonstrate prognedgveloping and implementing
EMS as a tool to assist it in fulfilling their emvnmental responsibilities and duties. As
reported by the ‘ESPO / Ecoports Port EnvironmeiRaliew 2009’, 48% of the
respondent ports have a form of Environmental Mansnt System, 30% being
certified by ISO 14001 and 17% certified by ECOpdPERS. Progress achieved can be
easily demonstrated when compared with the sameisgan 2004 where only 21% of
the respondent ports had an EMS. In fact, accortin®r Antonis Michail, ESPO
Policy Advisor and EcoPorts coordinator, since Extéhas been integrated within the
structure of ESPO in February 2011, 35 new pornte magistered with the network and
16 new Self Diagnosis Methods have been complétéchgil, 2011).

This commitment towards the continuous improvemeift the environmental
management programme of ports was exemplifiedeaE®BPO Conference 2011 when
the ports of Bremen / Bremerhaven and Thessalomddie awarded with the Port
Environmental Review System (PERS) certificate. .MBsttina Linkogel on behalf of
Bremen / Bremerhaven ports, Head of Section withenMinistry of Economic Affairs
and Ports, thanked all her colleagues who workeeds the implementation of PERS,
and she highlighted the added value of PERS thedrlgl defines and documents
environmental responsibilities in a structured andsistent way. Mrs. Linkogel added
“To our ports this certificate will be an incentive go further on the path of
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sustainability and to increase the environmentegbop@ance” (B Linkogelpers comm.
5 May 2011).

Within the sub-category Environmental Managemerst&y, five indicators have been
identified. There are three qualitative indicat¢gsiestions) that are taken from the
‘ESPO / Ecoports Port Environmental Review 2009 awo quantitative indicators

which provide further information on the EMS cadstions of the port.

Table 3.4: Environmental Management System Indicators

Indicator Source
Does the Port Authority have an Environmental Mamagnt System (EMS)? ESPQO
Number and type of EMS certifications OR
Year(s) of certification OR
Has the port completed the environmental review Bieignosis Method? ESPO
Have any customers requested that the port to b® Edrtified? ESPO

Environmental Policy

An Environmental Policy is a declaration of the tPduthority’s public intentions and

principles, which aim to prevent, reduce, or mitg&darmful effects on nature and
natural resources caused by human action (McCorn2i@@1). The policy provides a
framework for action and for setting its environnanobjectives and targets (ISO,
1996) and it should contain specific commitments d¢ompliance, continual

improvement and prevention of pollution. Although appropriate environmental
policy should reflect the most relevant environmaéminpacts of the port’'s activities,
products and services, usually it does not indittegespecific indicators used.

The Environmental Policy represents a tangible detmation of commitment, and it
should be accepted and signed by the highest vatanagement. Whenever new
management is appointed, the policy should be wadeand re-issued or otherwise

formally re-affirmed.

The policy must be documented and should be rdgutaviewed and rewritten, as
necessary, to reflect changes in activities orisesv The policy should be concise,

avoiding generic language, and actively distributedll employees, preferably through
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multiple mechanisms. The policy should be publidize newsletters; discussed in
mandatory employee orientation training; and inethdn the agenda of staff meetings,
as appropriate. Finally, the policy should be aldé to the public (e.g. via bulletin

boards or public websites).

Table 3.5 presents the management indicators éffiat to Environmental Policy. They
consist of a set of questions regarding the exitstesf an Environmental Policy, its
contents, its scope and its diffusion. Most of th@he first 9 indicators of the Table
3.5) appear in the Self Diagnosis Method and teetl@o indicators are questions from
the ESPO Environmental Review 2009.

Table 3.5: Environmental Policy indicators

Indicator Source
Does the port have an Environmental Policy? SDM
Is the policy signed by Chief Executive / Senioridgement? SDM
Is the policy communicated to all relevant stakdead? SDM
Is the policy communicated to all employees? SDOM
Is the policy publicly available on the port’'s wéb8 SDM
Does the policy include reference to major objexsi/ SDM

Does the policy include reference to publicatiomefEnvironmental Report?  SDM

Does the policy include reference to the identifa@@aand control of the port’s SDM
Significant Environmental Aspects?

Does the policy include reference to introductiorméaintenance of an SDM
Environmental Management System?

Does the policy aim to improve environmental stadsabeyond thosge ESPO
required by legislation?

Does the policy include reference to ESPO Codeadtiee (2003)? ESPQO

Objectives and targets

An objective is an overall environmental goal th&ort Authority sets itself to achieve,
whereas a target is a detailed performance guiletinantified where possible, that
needs to be set and met in order to achieve thigeetves (ISO, 1996). For example,
an objective could be ‘better management for wateoff’, and a target ‘to reduce the

amount of water used by 20% by 2012'.
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Environmental indicators play a key role in settofgjectives because its targets should
be measurable in order to enable ports to tradk geeformance. Although objectives
should be challenging, they have to be attainabtewith financial sense. Objectives
should be consistent with the environmental polayd related to the Significant

Environmental Aspects described.

Out of the eight objectives and targets indicatts, first four presented in Table 3.6
are elements of the Self Diagnosis Method, whike dther four are obtained from the

own research.

Table 3.6: Objectives and targets indicators

Indicator Source
Has the port defined objectives for environmentgdiovement? SDM
Has the port defined targets for its objectives? MSD
Have the objectives and targets been communicated? SDM
Does the port have quantitative objectives? SDM
Number of environmental objectives and targetsneefi OR
Number of environmental objectives and targetsead OR
Percentage of environmental targets achieved OR
Have management programmes and action plans beparpd to achieve OR
each objective?

Environmental Monitoring Programme

Port authorities should establish and maintain gulaces to monitor and measure, on a
regular basis, the key characteristics of theirrafpens and activities that can have a
significant impact on the environment (ISO, 199@hnitoring is an activity involving

repeated observation, according to a pre-deternmsobddule, of one or more elements

of the environment to detect their status and s€adoPorts Foundation, 2004).

An Environmental Monitoring Programme consists akepeated periodic observation
and measurement of selected parameters, allowpaytao establish the current status
and trends of environmental quality and being asemal tool to track its
environmental performance. In the category of Eorvinental Condition Indicators, the
chemical, physical and biological indicators used monitor air, water, soil and
sediment quality are examined; however, it is waimting out some indicators that
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may demonstrate the commitment of a Port Authotibyvards its monitoring
programme. These indicators, presented in Tablec&7 be used in parallel with the

results from monitoring.

Table 3.7: Environmental Monitoring Programme indicators

Indicator Source
Does the port have an environmental monitoring nagne? SDM
Has the port identified environmental indicators moonitor trends in ESPO
environmental performance?
Number of environmental parameters monitored OR
Frequency of monitoring each parameter OR
Number of monitoring locations for each parameter R O

Number of days in a year that the limit value hagrbexceeded for each
parameter

OR

Significant Environmental Aspects (SEA)

These indicators refer to the existence of a gleakkfined list of Significant
Environmental Aspects, whether it considers adtisitf tenants and operators, and the
number of SEA identified, mentioned in Table 3.&e3e indicators are relevant to
demonstrate awareness and action taken to contpalats. A comprehensive definition,

importance and examples of SEA are provided ini@e& 3.

The two qualitative indicators, presented in Tahke, are asked in the Self Diagnosis

Method and the quantitative indicator is deriveatrirthe own research.

Table 3.8: Significant Environmental Aspects indicators

Indicator Source
Does the port have an inventory of Significant Eommental Aspects? SDM
Does the inventory consider aspects from the diets/0f tenants and SDM
operators?
Number of Significant Environmental Aspects idaptf OR
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Management organisation & personnel

The commitment of all employees is required in orde guarantee effective
environmental management. Therefore, environmdiatalities should not be confined
only to the environmental department, but it alecludes other areas of the Port
Authority, such as operational management. Thesraed responsibilities of the

personnel should be established, documented anchuorcated.

This commitment should start at the highest leemanagement. Top management
should establish and accept an Environmental Pa@liey designate an environmental
manager responsible for dealing with environmerdalies. This manager should be
responsible for coordinating environmental manageéméhroughout the port,
responding to internal and external enquiries, engicompliance with environmental
policy, having responsibility for implementation maintenance of an EMS, and

monitoring current environmental issues and letsha

The indicators proposed in this sub-category (isteTable 3.9) are mainly related to
the responsibilities of the environmental managdemeepresentative and the
environmental responsibilities of key personnel.il/the four qualitative indicators
are derived from the Self Diagnosis Method, theeptiwo quantitative indicators are

derived from the own research.

Table 3.9: Management organisation & personnel indicators

Indicator Source

Does the port have a representative responsiblenésraging environmenta

. SDM
issues?

Are the environmental responsibilities of this eg@entative documented? SDM

Are all personnel aware of the responsibilities aagdthority of this

. SDM
representative?

Are the environmental responsibilities of other keysonnel documented? SDWM

Number of levels of management with specific enwinental responsibilities OR

Number of employees who have requirements of psadaal competence gn

. . . OR
environmental matters in their jobs
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Environmental Training and Awareness

The Manpower Services Commission (1981) definebitrg as “a planned process to
modify attitude, knowledge or skill behaviour thgbua learning experience to achieve
effective performance in any activity or range cfiaties. Its purpose, in the work

situation, is to develop the abilities of the indival and to satisfy current and future

needs of the organisation”.

Implementing a training programme and awarenessagaactivities deliver continuous
improvement in environmental performance becausg firovide employees with the
skills to do their work more efficiently, make themore aware of their roles and
responsibilities and stimulate people to develoy méeas through consultation and
discussion. ISO (1996) states that top managemsoild determine the level of
experience, competence and training necessary dorerhe capability of personnel,

especially those carrying out specialised tasks.

Environmental Training indicators (presented in [€a®.10) focus on the existence of
environmental training for port employees and tre@mctharacteristics of this training,
such as its suitability, number of hours investbe, frequency, among others. It also

includes four indicators on Environmental Awareness

Table 3.10:Environmental Training and Awareness indicators

Indicator Source

Does the Port Authority have an environmental trgjnprogramme for it$

SDM
employees?

Is the environmental training fitted to employeesictivities and

- SDM
responsibilities?

Have all the personnel whose work may create amangn the environment

. . . OR
received appropriate training?

Are environmental issues included in induction paogmes for new

SDM
employees?

Has the Port Authority established proceduresdeniifying training needs? OR

Annual number of environmental training coursespiort employees OR
Number of port employees trained in environmergsiies OR
Annual number of hours invested on environmentaining for port OR
employees

Frequency of environmental training sessions fat employees OR
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Percentage of port employees that have receivadosmvental training OR

Number of trained people working with hazardougjoar OR

Are all employees aware of the importance of coamale with environmental

policy? >DM
Are all employees aware of the potential environtaleimpacts of their work SDM
activities?

Are all employees aware of their responsibility twnform to the SDM

environmental policy and management objectives?

Are all employees aware of the objectives, actiand programmes carried

. . . : SDM
out by the port in order to improve its environnamterformance?

Environmental Communication

Environmental Communication implies both internaidaexternal communication.
Internal communication helps to keep employees tgpldaith the progress being made
towards the environment, and external communicdiigps to ensure that stakeholders

are kept informed of the port’'s environmental pesgt.

An Environmental Report gives information about tkavironmental activities,
achievements and results that a Port Authoritydaased out throughout the preceding
year. Although producing an Environmental Reporplies investing time, effort and
budget, it is widely acknowledged that reporting gmvironmental performance of a
company is an excellent opportunity not only to ioye its reputation by
demonstrating transparency, responsibility and ge@agement but also to identify
the Port Authority’s environmental impacts, to gptobjectives and targets, to identify
ways to reduce costs and risks and to discoverrgpmtes for improvement.

It may be considered that making an Environmenggddgt public helps a port authority
to facilitate communication and build trust wittwale variety of stakeholders, such as
current and prospective employees; port tenantsopedators; customers; shareholders
and funders, including bankers, investors and &rsur government, including
regulators, local and planning authorities. It akllows the port to demonstrate
improvements in the environmental performance tesgure groups, including
academics, NGOs and the media; and the local comynamd neighbours. Identifying

the key stakeholders of the port is helpful to knekere to focus the efforts.
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In recent years, the use of sustainability repgramong ports has grown significantly.
According to the ‘ESPO / Ecoports Port Environmemaview 2009’, 43% of the
respondent ports publish an annual report or reviegempared with the same exercise
in 2004, the progress achieved is demonstratedindgpancreased 12% since then
(ESPO, 2010). In fact, promoting environmental répg among the EU port sector is
one of the ‘Ten Commandments’ of the ESPO EnvirartalePolicy Code (European
Sea Port Organisation, 2003).

Data on Environmental Performance Indicators bemogitored by a Port Authority is
the most relevant contribution to an EnvironmeRaport because they provide a clear
and meaningful picture of the Port Authority’s emvimental performance. EPIs may
be reported in absolute data, which is in absaluies of measurement such as tonnes
or cubic metres; normalised data which relates agolute figures such as the
proportion of recycled waste to total waste or|t@@, emissions per tonnes of cargo
handled; and finally, trend data, which presents deer a number of years, such as
total water consumption for each year from 20056201

Apart from EPIs data, other contents that a conmgmsive Environmental Report
should include are the Chief Executive Officer€@) statement, the Port Authority’s
Environmental Policy; a profile of the port spedaity the size, location and its main
operations and functions; a description of any geted standard of Environmental
Management System used in the port; a summaryeokely environmental impacts of
the port’s activities; objectives for improvememnmtdaexplanation of progress made
towards targets; environmental best practices amtiatives implemented; future

projects, and finally, a report on legal complignioeing mentioned if the organisation
has been prosecuted for any environmental offemcehée reporting period and

explaining the actions taken to make it less likelyrappen again.

As far as the methods to report are concernede thier three common ways to report.
The first option is to publish a stand-alone enwmental hard-copy report. The main
advantages are that it may be more easily disséedna a target audience. On the
other hand, the disadvantages are that it is diffio serve the needs of all audiences in

one document, and it is more expensive to prine $écond option is to incorporate it
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as an environmental section in the annual repoth@fPort Authority. In this case, the
strengths are that the links between environmenrtdlother financial and management
concerns are emphasised, and that it may be che&apeblish than a separate report.
The weaknesses are that this alternative is natstxt on specific stakeholders, and it
will probably be less comprehensive than the figgion. The third option is to have a
web-based report; the positive points are thataites on publishing costs, it is
environmentally-friendly, it may have a wider audie (including international), and it
could be updated if needed. The main disadvantatigt not all interested stakeholders

may have access to the Internet.

Table 3.11 details the proposed environmental conmeation indicators. These include

guantitative and qualitative indicators concernimgrnal and external communication.

Table 3.11:Environmental communication indicators

Indicator Source
Does the port publish a publicly available Envirantal Report? SDM
Does the port publish factual data by which theliputan assess the trend ofE SPO
its environmental performance?
Are there procedures to communicate environmemt@rmation internally SDM
between the key environmental personnel?
Are there procedures to exchange port environmemfairmation with SDM
stakeholders including external parties?
Are there procedures to consult with the Local Camity on the port’s ESPO
environmental programme?
Frequency of meetings and consultations with eatestakeholders OR
Frequency of internal meetings with key environraépersonnel OR
Annual number of environmental publications puldigh OR
Annual number of press articles published concegreimvironment OR
Does the port website show environmental infornmétio ESPO
Number of hours invested on environmental presiemst given to OR

stakeholders or interest groups

Annual number of national and international confees organized by the

Port Authority OR
Annual number of congresses and conferences atielngigoort employees OR
concerning environment

Number of universities and research institutes perating with the port i OR

the field of environment

Annual number of groups and students visiting tbé for environmenta OR
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education purposes | |

Emergency planning and response

An Emergency Response Plan is a “document thattifebsnpotential emergencies,

assesses their probable effects and details stspepyprocedures to follow in case of
emergencies” (Business Dictionary, 2011). Emergencian arise from many causes,
for example fire, explosion, collision, floodingpikage, or leakage (EcoPorts

Foundation, 2004).

Port authorities should identify possible accideatsl emergency situations that are
likely to happen and the manner in which to respontthem. Preventive and mitigation
actions also should be carried out by the Port éuty to make the environmental
impacts associated with them less severe. The emeygpreparedness and response
procedures should be reviewed and revised regulesiyecially after the occurrence of
accidents and emergency situations. The indicatioesnergency planning and response
are focused on the existence and content of an demey Response Plan, and the

number and nature of accidents occurred and degllis Table 3.12.

Table 3.12:Emergency planning and response indicators

Indicator Source

Does the port have an Emergency Response Plan? $DM

Does the Emergency Response Plan include the pitesrivironmenta
consequences and actions to be taken in the eVemptosion, fire, floods; SDM
oil/chemical spill, and shipping accident?

Does the Emergency Response Plan specify the reigilidy and role of each
body: Port Authority, tenants and operators, shgends, and external SDM
agencies?

Does the port have an Emergency Response Planalipedesigned fo

handling hazardous cargo? OR
Does the port have a Cargo Handling Plan? QR
Does the port have an Oil Spill Response Plan? OR
Annual number of environmental accidents reported R Q
Average response time in case of environmentatiants OR
Average response and correction time in case af@mwmental accidents OR
Maximum response time in case of environmentaldcrits OR
Number of bunkering related pollution accidents OR
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Number of vessel related pollution accidents OR
Number of cargo related pollution accidents OR
Total number and volume of oil and chemical spills OR
Annual number of emergency drills OR
Freguency of safety equipment revisions OR
Number of environmental inspections OR
Does the port have a representative responsibla&oiaging safety issues? OR
Are the responsibilities of this representativewtoented? OR
Are all personnel familiarised with safety regubais? OR
Has the Port Authority carried out an EnvironmeRak Assessment during ESPO
the last 5 years?

Amount of annual hazardous cargo handled OR
Number of Seveso Il sites (sites containing largangties of dangerous OR
substances defined by the Directive 2003/105/EC)

Environmental Audit

Environmental auditing has been defined as “a mamagt tool comprising a
systematic, documented, periodic and objectiveuatan of the performance of the
organisation, management system and processemeddsig protect the environment
with the aim of facilitating management controlpp&ctices that may have an impact on
the environment, and assessing compliance with aasnpolicies” (Council of the

European Communities, 1993).

There are many types of audits that can be caouedy companies, either internally or
with the assistance of a third-party, being the thuwsnmon ones: an Environmental
Compliance Audit consisting of checks against emnnental legislation and company
policy; an EMS Gap Analysis which is a self-evaiomat usually a series of questions or
a checklist, that helps ports to compare its coireewironmental management practices
against a standard EMS model; and an Internal EM&@tAvhich evaluates periodically

(usually annually) how well the EMS is performingterms of meeting its regulatory

requirements and its EMS goals.

Environmental audits are conducted to assess paaiftre against a set of requirements
or targets related to specific issues; to evaluagenpliance with environmental

legislation and corporate policies; and to meaperéormance against the requirements
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of an environmental management system standattiesfie requirements are not met,
the audit identifies non-nonconformities and theref corrective actions should be

taken to address this undesirable situation.
Five indicators have been identified concerning itmmental Audits, listed in Table
3.13. Only the first one is qualitative (Yes/Norfat) and it is obtained from the SDM,

the rest are from the own research.

Table 3.13:Environmental audit indicators

Indicator Source
Has an environmental audit been conducted? SDM
Number of environmental audits conducted OR
Number of nonconformities found in environmentadliés OR
Number of nonconformities addressed OR
Time spent on addressing nonconformities OR

Environmental legislation

As mentioned in Section 2.4, there are legal regquémts that may apply to port
operations, including international, regional, aa#il and local laws and regulations.
Additionally, there are other requirements to whib port may have to subscribe to
such as corporate policies, port association’s dstals or any other voluntary
provisions. EPIs are crucial to obtain data thay mkemonstrate that the port complies

with legislation.

An inventory of legislation is a list of legislaticand regulations relevant to the port’s
liabilities and responsibilities. Port authoritigisould identify and have access to legal
and other requirements to which the organisatidsssubes, that are applicable to the
environmental aspects of its activities (ISO, 1998jhe indicators referring to

environmental legislation are introduced in Tahi43

Table 3.14:Environmental legislation indicators

Indicator Source
Does the port have an inventory of relevant envirental legislation and SDM
regulations related to its liabilities and respbiigies?
Are there procedures to maintain and update thenitovy? SDM
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Are there methods to deal with non-compliance wiitternal and external OR
standards?

Number of prosecutions received for non-compliamgth environmenta OR
legislation

Number of fines received for non-compliance witlvismnmental legislation OR
Percentage of compliance with environmental legglirements OR
Total number of environmental licenses obtained OR
Total number of environmental licenses withdrawmefused OR

Environmental complaints

An environmental complaint is a documented critichkervation or query about the
Port Authority’s environmental aspects, policy, mgement system or performance,
from interested parties requesting a response raed&l action (Vacman Cleaning,
2005).

Environmental complaints, as stated by Dasguptavéheeler (1997), not only provide
useful information, but also they are an importaay for community participation. The
information gathered from port employees’ and laahmunity’ complaints have the
potential to reveal some of the most problematigirenmental issues of the Port
Authority. Environmental complaints indicators (Tal3.15) are based on the number

of complaints received and the response actiomtakéhem.

Table 3.15:Environmental complaints indicators

Indicator Source
Total annual number of environmental complaint®nesd OR
Annual number of environmental complaints receifrech NGOs OR
Annual number of environmental complaints receifrech people working in OR
port area
Annual number of environmental complaints receiviedm the Local OR
Community
Annual number of environmental complaints receifiesn Port Authority’ OR

employees

Total annual number of environmental complaintestigated OR

Annual number of environmental complaints resolwédre no further action
was necessary

OR

Annual number of environmental complaints resolvdtere further action
was necessary

OR
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Environmental budget

The environmental budget is the amount of monegcated to the protection of the
environment. The indicators concerning environmebtalget are significant because
they provide information about the priority givemdathe economic efforts made by the

Port Authority towards the environment.

The environmental budget indicators, listed in €aBl16, offer the possibility to
specify in which environmental protection compousethie funding has been allocated.
The percentage of total budget allocated to enwikamtal protection helps to clearly

identify the priority given to the environment.

Table 3.16: Environmental budget indicators

Indicator Source
Does the port have a budget specifically for emmnental protection? SDM
Amount of funding allocated to environmental tragpiof employees OR
Amount of funding allocated to control environmenapacts OR
Amount of funding allocated to emergency respomgepevention OR
Amount of funding allocated to environmental moririg OR

Amount of funding allocated to stakeholder engagemand outreacl

-

activities OR
Amount of funding allocated to environmental repagt OR
Amount of funding allocated to biodiversity protect OR
Total annual budget allocated to environmentalquidn OR
Percentage of total budget allocated to environalgmbtection OR
Percentage change of environmental budget compartéeé previous year OR

Other environmental management indicators

There are four environmental management indicdbt@atsare not included in any of the

above-mentioned management components. Thesetmdicae listed in Table 3.17:

Table 3.17:Other environmental management indicators

Indicator Source
Are copies of ESPO Environmental Review (2001) latée in the port? ESPQO
Are there procedures to involve all port users le development of the ESPO
environmental programme?
Number of pollution prevention initiatives implemed OR
Number of pollution reduction solutions implemented OR
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3.4.2 Operational Performance Indicators

Operational Performance Indicators take into actoime aspects related to an
organisation’s operations, including activitiespgucts or services (ISO, 1999). They
concentrate on planning, controlling and monitorihg environmental impacts of the
organisation’s operations. Operational performanu#icators are also a tool for
communicating environmental data through enviroradereports or environmental
statements. By integrating cost aspects into thémey represent a basis for

environmental cost management (European Commisai)g).

Operational Performance Indicators include inputigators such as raw materials,
energy and water consumption, and output indicagach as Carbon Footprint, noise,
or waste management (European Commission, 2008).dBeelopment operations are
also included in this category. Each sub-categodyits indicators are introduced in the
following paragraphs:

Resource consumption

Resource consumption includes natural resourcesswuption such as water or raw
materials and non-renewable energy consumption asdbssil fuels (coal, petroleum

and natural gas) (EcoPorts Foundation, 2004).

The combustion of fossil fuels on site includedisteary sources such as operational
machines, cranes, heating or cooling; and mobileces essentially company-owned
vehicles such as cars or vessels. The consumpficgleotricity, which is largely
generated from fossil fuels (Electric Power Redeahastitute, 2011), comprises
electricity used for harbour lightning and portIdiigs’ heating and lightning. It also
includes electricity usage from cranes, lighthouse$or other purposes.

The burning of fossil fuels creates emissions obaea dioxide (CQ), which is the
greenhouse gas (GHG) that contributes most to tbeah warming (Kiehl and
Trenberth, 1997) causing a rise in the averagesertemperature of the Earth, which is
one of the most serious aspects of climate chahge.combustion of fossil fuels also

generates sulphuric, carbonic, and nitric acidsiclwviiall to the Earth as acid rain,
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impacting on both natural areas and built envirammgTwerefou, 2009). The
consumption of fossil fuels also contributes to tlehaustion of non-renewable

resources.

To reduce C@emissions, non-renewable energy demand needs limMeeed. To do
so, efficient energy management is a key strategy iacould be achieved through
redesigning processes, changing employees’ behawad converting to greener
technology. Replacing fossil fuel energy sourceshwenewable ones is another
strategy to reduce carbon emissions and it alsodeasease the Port Authority’s future
dependency on non-renewable energy sources. Fanogs ports located in windy
areas may invest in wind-power; in locations whewdar radiation is regularly
distributed over the months of the year, solar gnenay be used as a supplement to the
production of fossil-based electricity (OECD, 201REesource consumption indicators
consist of three qualitative indicators and elegaantitative indicators, and most of

them are related to energy demands. They are pesgsienTable 3.18.

Table 3.18:Resource consumption indicators

Indicator Source
Total annual energy consumption by energy source OR
Percentage of energy sources of the total enenggucoption OR
Does the port have a programme to increase enéfiggecy? ESPO
Number of energy-efficiency initiatives implemented OR
Amount of energy saved due to energy-efficiencyrompments OR
Does the port produce any form of renewable energy? ESPO
Does the port provide shore-side electricity at ehys berths? ESPO
Number of vessels using shore-side electricity OR
Percentage of low consumption lights comparedta taumber of lights OR
Total annual renewable energy consumption OR
Percentage of renewable energy per total energsucoad OR
Total annual water consumption OR
Total annual water recycled and reused OR
Percentage of water recycled per total water copsom OR
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Carbon Footprint

The Carbon Footprint is a measure of the total amai greenhouse gas (GHG)
emissions that is directly and indirectly causedabyactivity (Carbon Trust, 2010). A
Carbon Footprint accounts for all six Kyoto GHG ssmns: carbon dioxide (G
methane (Ch), nitrous oxide (MO), hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs) and sulphur hexafluoride gpECarbon Trust, 2010). Carbon dioxide emissions
are governed by the United Nations Frame-work Cotiee on Climate Change
(UNFCC) and the subsequent Kyoto Protocol (IISDOD0 As a result, different
national and international regulations and incentystems (such as trading climate
certificates) aim to control the volume and rewé#nd reduction of greenhouse gas

emissions.

Although the Carbon Footprint is strongly relatedhie environmental aspect ‘resource
consumption’ explained above, it has been considaessa separated sub-category of
Operational Performance Indicators because thesemisof the greenhouse gas (GHG)
are an output of the ports’ operations and nonhantilike ‘resource consumption’. This
indicator is not categorised into the Environme®@ahdition Indicators of ‘air quality’
because Carbon Footprint calculates the tonnesOpftRat have been emitted to the
atmosphere and also because it is not an indic&tbe current concentration of G

the port environment.

An increasing number of port authorities are cortingt themselves to calculating,
guantifying and reporting their Carbon Footprintider to identify their key emission
sources and to discover opportunities to reducar teenissions. Reducing an
organisation’s Carbon Footprint may result in castvings and could lead to

competitive advantages and market differentiation.

Table 3.19 identifies Carbon Footprint indicatoseme of them are qualitative (e.g.
existence of a Carbon Footprint measurement) ontgative (e.g. GHG emissions).
Ideally, the GHG emissions should be reportedstaadardised common ground, either
annual million tonnes of cargo handled, annual $hod TEUs or annual million
passengers because it would facilitate the anabfsihe trends year-by-year in the

Carbon Footprint of an individual port and its admition to the port sector.
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Table 3.19:Carbon Footprint indicators

Indicator Source
Does the port measure or estimate its Carbon Fat2pr ESPO
Does the port take measures to reduce its Carbotpifiaot? ESPO
Total annual greenhouse gas (GHG) emissions (Cdrbotprint) OR
Annual greenhouse gas (GHG) emissions from dimat$s®ons (scope 1) OR
Annual greenhouse gas emissions (GHG) from enemgyeict emissions OR
(scope 2)
Annual greenhouse gas emissions (GHG) from othdirdot emissions OR
(scope 3)
Percentage of each scope contributing to the ¢émtagsions OR
Percentage of annual changes in greenhouse gas)(&hi€sions OR
Kilometres driven by port vehicles OR
Number of initiatives implemented to reduce greersegogas emissions OR

Noise

According to the Self Diagnosis Method (EcoPortsiketation, 2004), noise is defined
as unwanted sound. Noise is generated mainly byhamecal and industrial activities

carried out in a port.

Noise in ports tends to be generated by ship trafiad traffic and cargo operations.
The main noise sources in a ship are the propulsiachinery, the auxiliary engines,

the propeller and the heating, ventilation anctaidition systems (Trozzi and Vaccaro,
2000). Road traffic includes passenger cars, trackisheavy vehicles. Cargo operations
refer to noise from machinery such as quay-crane)gs, among others (Trozzi and

Vaccaro, 2000).

Noise may cause nuisances among employees, wilaltite local people, interfering
with their sleep, communication and privacy. It mergate stress, reduce working
efficiency and, on top of that, high levels of romay lead to hearing loss. Therefore,
noise may constitute an occupational hazard, r@suwdomplaints and be considered a
public offence under the law (EcoPorts Foundatki04). The extent to which noise
from harbour activities is perceived as a nuisaiegends on the sound pressure, the

frequency and the distance to local communitiesGDE2011).
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Noise pollution has become an increasingly sigaiftcenvironmental issue for many
port authorities. In the ‘ESPO/Ecoports Port Envimental Review 2009’, port
managers identified noise as the current top enmental priority of the sector (see
table 2). As a consequence, measures to address paliution should be taken by port
authorities. Adopting low noise equipment, instajlisound insulation fences or
limiting working hours may contribute to reduce smlerably the noise produced. The
Noise Management in European Ports (NoMEPorts)areke project (2005-2008)
contributed to the definition of a common harmodin®ise management approach with
the development of a Good Practice Guide on PoaANoise Mapping and
Management (NoMEPorts, 2008).

Noise indicators, presented in Table 3.20, consadgects such as the levels of noise,

compliance with legislation, and the measures abut reduce noise levels.

Table 3.20:Noise indicators

Indicator Source
Level of noise in terminals and industrial areagm.doverall day-evening- OR
night)
Level of noise in terminals and industrial areaay.@7:00 — 19:00 hrs) OR
Level of noise in terminals and industrial areasdreng(19:00-23:00 hrs) OR
Level of noise in terminals and industrial areagyhh(23:00 — 7:00 hrs) OR
Average noise exposure during an 8-hour working day OR
Maximum level of noise in terminals and industagtas kax OR
Frequency of noise measurements OR
Existence of a noise-zoning map OR
Frequency of verification of the noise-zoning map RO
Compliance with limits at day, evening, and nigitet for noise level OR
Number of measures implemented to reduce noisésleve OR
Annual number of noise complaints OR
Number of local residents affected by noise front poea operations OR

Waste management

The Self Diagnosis Method (EcoPorts Foundation, 42008efines waste as any
substance, either liquid or solid, that the holoeends to or is required to discard.
Waste may originate from ships, port industriest Rathority or construction works.
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In order to prevent and minimise pollution fromhand to successfully control their
discharges, ports are requested to supply sufficteneption facilities to receive
residues and oily mixtures generated from ship atpers according to provisions of the
International Convention for the Prevention of Btdn from Ships (MARPOL
Protocol, 1973/78). The MARPOL Protocol currenthcludes six technical annexes
that provide guidance on the products that areesigd to be stored in the port and not
dumped at sea: oil (annex 1), noxious liquid substg in bulk (annex II), harmful
substances (annex lll), sewage (annex [V), and &pb(annex V). Annex VI
(prevention of air pollution from ships) set limiv& sulphur oxide and nitrogen oxide
emissions as well as particulate matter and protubliberate emissions of ozone

depleting substances.

The Port Authority and industries located in thetparea can separate the waste
according to what is being recycled: solid wastehsas paper, plastic or glass; non-
hazardous industrial waste such as scrap metakl vadectronic waste or oil filters; and
hazardous waste such as ink cartridges, fluorescesed oil or batteries.

Discharges and spills of wastes may degrade watdity causing problems such as oil
pollution, floating garbage, odour or unsanitarynditions. Disposal of dredged
material on land may cause destruction of plamss lof vegetation, and odour and
unsightly view to the local community (EcoPorts Rdation, 2004). Table 3.21

introduces waste indicators.

Table 3.21:Waste management indicators

Indicator Source
Total annual port waste collected by type OR
Annual amount of port solid waste recycled OR
Annual amount of port liquid waste recycled OR
Annual amount of port non-hazardous industrial eastycled OR
Annual amount of port hazardous waste recycled OR
Percentage of each above-mentioned waste type OR
Existence of separate containers for the colleatigmort waste OR
Percentage of disposal methods of port waste: ilgrid€ineration, recycling OR
and compost
Hazardous waste eliminated by pollution prevention OR
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Annual amount of oil collected and recycled OR
Percentage of waste handled per total cargo handled OR
Number of operations with high levels of waste {80p of total cargq OR
handling)

Number of port stakeholders with a Waste ManagerRkmt OR
Frequency of cleaning the port area OR
Time spent on litter collection OR
Annual amount of ship waste MARPOL Annex | (oilJleoted OR
Annual amount of ship waste MARPOL Annex Il (noxsadiquid substances OR
carried in bulk) collected

Annual amount of ship waste MARPOL Annex lll (hauhfsubstances) OR
collected

Annual amount of ship waste MARPOL Annex IV (sewaglected OR
Annual amount of ship waste MARPOL Annex V (garbag#lected OR
Annual total amount of ship waste collected in shiste reception facilities OR
(Annexes of Marpol convention)

Existence of ship waste reception facilities OR
Total annual amount of ship waste collected OR
Number of initiatives implemented to reduce, reeyal reuse waste OR
Existence of a system to jointly collect and mantgewaste from ships and OR
port area

Existence of a waste water treatment plant OR
Existence of an oil spillage treatment plant OR
Annual cost of waste treatment OR

Port development

The increase in maritime transport around the wbdd required the development of

ports with the construction of deeper channels aea docks. On land, the lack of

space and the increasing number of industriesddcat port areas may create the need

to expand the port towards the surroundings (EdsPeoundation, 2004). The Self

Diagnosis Method considers that the port developraetivities carried out on land are

a different aspect from the activities carried atitsea because may affect different

ports. However, some port development indicatoescammon in both aspects, so they

are compiled in a combined list in Table 3.22.
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i) Land

The occupation of the terrestrial space may geaers¢veral environmental
consequences, such as the destruction of natwas,adisturbances to flora and fauna
and nuisances to the nearby community due to lase traffic, noise produced by

port operations or lighting used during night opierss (EcoPorts Foundation, 2004).

The landscape may be transformed into an artifist&ine of industrialisation, which

may give an unpleasant impression of the portiteesl In order to mitigate the adverse
effects of port development, appropriate locatibthe port expansion should be found.
Moreover, the creation of a green belt zone arahedport may give a more pleasant
view (United Nations, 1992a).

i) Sea

The main port development activity carried out artpvaters is generally considered to
be dredging. Dredging consists of removing a cert@anount of sediment from the
bottom of the sea in order to keep the navigatieptlu of a waterway (maintenance
dredging), make it deeper (capital dredging), el material (commercial dredging) or
to improve the environmental quality of a waterw@gmedial dredging). In the UK,

approximately 40 million tonnes of dredged mateaed annually disposed of to the
marine environment at estuarine and offshore shies)g about 80% of the material

arises from maintenance dredging (Cefas, 2011).

Dredging operation and dredging disposal consstotge of the most important issues
in coastal zone management and its environmenfahdis are unavoidable, affecting
either positively or negatively. According to Paigd009), dredging activities may
impact on four main categories: i) physical envinemt: changes in bathymetry
(underwater depth), hydrography (tidal flow, cutsgrvelocity, and waves), sediment
transportation (deposition or erosion), eliminatioh contaminated sediments; i)
biological environment: disturbances to benthic itab, increase in turbidity, re-
suspension of contaminants that may lead to adbéishery resources; iii) economy:
promotion of fisheries and fishing industries, tear, local agriculture; and iv) socio-
political: increase in the quality of life (fromdreased local trade traffic), recreational

activities, land/seascape features, environmemtateness and training.
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Before dredging, surveys of sediment contaminasbould be undertaken and the
dredging method should be carefully selected ireotd minimise the dispersal of re-
suspended sediments. The impact of dredging oremmuflow may be addressed by
current flow simulations. Typical measures aganestch erosion are construction of sea
walls, offshore breakwaters and periodical beaalrisbment (United Nations, 1992a).
When it comes to the disposal of dredged materiakhould be considered the
‘beneficial use’ options that this material may esffin providing environmental,
economic or social benefits. Existing beneficiaesusof dredged material may be
classified in three categories: i) agricultural foguct uses (e.g. aquaculture,
construction materials, or topsoil); ii) engineeredes (e.g. beach nourishment,
embankments creation, land improvement and shooéegiron); iii) environmental
enhancement (e.g. fish and wildlife habitats, fisdse improvement or wetland
restoration) (USACE, 2011). The ESPO Code of Rracthn Birds and Habitats
Directive include recommendations on dredging dpmma and disposal of dredged

material.

Port development indicators, presented in Table2,3/@ainly concern dredging
operations (seven indicators) and dredging disp@ds@ indicators). However, the list
also includes three qualitative questions about gevelopment planning, common to
land and sea.

Table 3.22:Port development indicators

Indicator Source

Has the Port Authority carried out an Environmentapact Assessmel

it
ESP
(EIA) during the last 5 years? SPO

Is the port involved with other organisations ie thevelopment of coastal

Or
ESPO
estuary management plans?

Has the Port Authority experienced, or does itcpdite any restrictions o

n
. : . ESPO
development / expansion due to environmental ptapoontrols?

Annual quantity or volume of dredged sediment OR
Annual amount of time and money spent on dredgatigiies OR
Frequency of dredging OR

Dredging efficiency: quantity of dredged sedimentvidkd by fuel

. OR
consumption

Number of research projects undertaken to evalbatk the short and the

. OR
long term effects of dredging
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Number of measures implemented to reduce negatukgcal effects of OR
dredging

Number of turtles harmed by dredging OR
Beneficial use of dredged material (definition aescription of practices) OR
Percentage of dredged sediment going to benetisal OR
Existence of facilities for the treatment and clagrof the dredged sediments OR
Number of researchers and projects carried outezoimyg dredging disposal OR
Number of environmental licenses withdrawn or retutr dredging disposal OR

3.4.3 Environmental Condition Indicators

Environmental Condition Indicators provide informoat about the condition of the
environment. This information may help port envirental managers to better
recognise the potential impacts of the Port Autlytsriactivities, products or services
that may interact with the environment, and consaty, assist in the planning and

implementation of environmental performance evabuat

According to the ‘ESPO / Ecoports Port Environmemaview 2009, 77% of the
respondent ports carry out environmental monitoiimgheir port, being the highest
positive response answer of the whole questionnbiréact, in the same questionnaire
in 2004 this percentage was 65%, and in 1996 it5886. This may be considered as a
marked progress. It may reasonably be argued tieapdort sector has established the
culture of using Environmental Condition Indicatoi monitor the state of the

environment and to ensure sustained environmeuntditg across the port.

This section investigates the existing indicatoegarding the condition of the
environment which are categorised as air qualitgtewquality, soil quality, sediment
guality, ecosystems and habitats, and odour inalisaNevertheless, the results of these
indicators should not be considered in isolatioh dhould be taken into account along
with the results of the management monitoring iatlics, such as the frequency of
monitoring, the number of monitoring locations be tnumber of days that the limit

value has been exceeded.
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Emissions to air

Air quality is defined as “a measure of the comlitof air relative to the requirements
of one or more biotic species or to any human reegalrpose” (Johnsoet al, 1997).

In order to characterize the quality of the aiaajiven location, government agencies
use the Air Quality Indices (AQI), which are numberalculated from the existing

concentration of pollutants. There is not a stasidad protocol to calculate these
indices and therefore, each country may not nedbssaccount for the same

contaminants.

In recent years, air quality has turned out to bea@n environmental priority for port
authorities being rated as the second highest@mwiental concern for European ports
in the ‘ESPO / Ecoports Port Environmental Revi€dd2 (see Table 2.2). In fact, in
this review air quality was considered to be thgomaoncern for large ports (10-25
million tonnes handled) and for very large ports2® million tonnes handled). The
increasing importance of this issue is demonstratieen it is compared with the same
exercise in 2004 where it was rankel & the questionnaire from 1996, it did not

appear.

Air emissions include substances, material and ggnescaping to the atmosphere.
These pollutants may originate from different segrtocated either at sea or on land.
Ships are the main source of air emissions at @meaucing gasses, smoke, soot and
fumes. In manoeuvring and berthing, typical polhisagenerated by ships are Nand
S0O,, which may affect air pollution in the hinterlan®@n land, major sources of air
pollution could be emissions of dust from bulk @argandling, and emissions of
combustion gasses from port and passenger caictraéfavy vehicle traffic as well as

cargo handling equipment.

The main consequence of the presence of these gigotluthe atmosphere and their
interaction is the creation of air pollution whiatay affect the local climate, building
structures, the weather, the health of humans ahtlife; and the global environment
mainly reflected in global warming and the depletiof the ozone layer. Dust can
constitute visual, physical, chemical, or healtlzdrds for employees or the public

(EcoPorts Foundation, 2004). Accidental leakaggasies may cause problems such as
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toxic material emission, explosions, fumes, od@ng hazardous air emissions (United
Nations, 1992a). In loading and unloading petrolepmoducts, volatile organic

compounds (VOC) emissions are produced (Trozziauwtaro, 2000).

Monitoring air quality is a highly recommended maasin order to avoid unacceptable
levels of air pollution inside the port area. Nekietess, due to the fact that port
industries can release various kinds of gases ande major sources of air pollution
and odours, measures to prevent and minimise theld be implemented. Dust
emissions could be reduced by covers, screenspsemel, sprinkling water or other
similar methods (United Nations, 1992a). Anothdutson may be the promotion of the
consumption of fuel of improved quality, which pmrhs better in reducing exhaust
emissions. The World Ports Climate Initiative (WlP@hs developed projects which
aim to improve local air quality in ports, in partlar, the Environmental Ship Index
and the Onshore Power Supply (WPCI, 2012). In falthough the use of shore-side
electricity would have the advantage of reducingves®l negative impacts
simultaneously such as ONGy, CO,, and noise (OECD, 2011), the fact that the
electricity system varies between countries in teghvoltage and frequency prevents
the broader use of this methodology. Apart fronséheseveral port authorities have
introduced docking fees reduction to vessels thatpty with a voluntary speed limit in
the Port Authority’s waters as a way to reduce stemissions (OECD, 2011).

In order to regulate global emissions from shipge tinternational Maritime
Organization (IMO) expanded the MARPOL Conventiomnax VI called the
Prevention of Air Pollution from Ships that enterietb force in May 2005 aimed at
progressively reducing the global sulphur emissifnmen ships. Some options to
comply with MARPOL Convention include switching tbeaner distillate fuel or to
alternative fuels, improving the energy efficienafy ship movement or switching to
advanced propulsion technologies (Moon, 2011). Augopean level, as explained in
Section 2.4, the Ambient Air Quality Assessment dMahagement Directive 96/62/EC
lays down the basic principles of a strategy fataldshing quality objectives for
ambient air, drawing up common methods and critlaraassessing air quality and
obtaining and disseminate information on air gyalit
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Although typical indicators of air quality are ship oxides (S¢), nitrogen oxides

(NOy), carbon monoxide (CO) and suspended particulatitem(SPM), there are other

specific air quality indicators that can be moretbin port areas. Short explanations of

these indicators are listed in Table 3.23.

Table 3.23: Air quality indicators

Indicator Description
It is widely used in a variety of manufacturing pesses, but i
Ammonia (NH3) mostly used as a fertilizer. Ammonia vapour is @itant to the

eyes and the respiratory tract.

[72)

Carbon monoxide
(CO)

Formed as a result of incomplete combustion ofpadlducts in
air. It has a harmful effect on respiratory proesss

Dust levels refer to the amount of fine powder threo particles
greater than 10 um in the atmosphere. It may atgifrom oper

Dust . .
us deposit of ore and other dry bulk cargoes, constmavorks and

road traffic. Dust particles can affect local aidavater quality.
Compounds such as organo-chlorides and fluoridey b®&
generated by specific industrial process. Tradailyn
chlorofluorocarbons (CFCs) have been used extdgsimelast

Halogenated . . . .
five or six decades as refrigerants. However, they being

compounds

phased out because it has been proved that CFCezare-
depleting substances (ODS) and they contributbééddrmation
of the ozone hole in the upper atmosphere (Khen2éi0).

Hydrocarbon (HC)

Principal emission source are leakage from oilagfefhandling
facilities and volatilization from oily products @norganic
solvent.

Metals and their
compounds

Metals such as lead, cadmium and cooper associdte
particulates and are released into the air duromghaistion and
volatilisation processes. The may be often toxid &io-
accumulatory.

Nitrogen oxides
(NOy)

Nitrous oxide (NO) and nitrogen dioxides (KOare formed
through direct combination of nitrogen and oxygerair during
combustion. They may cause respiratory problemspayg an
important role in photochemical reactions.

Photochemical
oxidant (Ox)

This is a measure of any chemical which enters aoation
reactions between nitrogen oxides and hydrocarbanshe
presence of light, such as the ozone)(Ohey may affec
respiratory organs and local air quality.

[

Sulphur oxides
(SG))

Sulphur dioxide (S€ and sulphur trioxide (S£p are the mair]
indicators oil combustion. Their concentrations etep on the
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sulphur content of the oil. Usually coexisting wishispended
particulate matter and causing respiratory problemd acid
deposition in the atmosphere.

This is a measure of the amount of soot from cointus

Suspended | .
articulate matter processes or dust sources. It generally concemigydates with
?SPM) a diameter of 10 um or less. Depending on the quadtie type,

they can create respiratory problems, smotherigigsamog.

Vapours produced by the volatilisation of low bagi point
liquids, released by storage venting, spilling oaffic. The
vapours are generally toxic if inhaled, damagingpneatory
organs.

Volatile Organic
Compounds
(VOCs)

The following substances generated with indusédivities may
have adverse effects on life and the living enwment:
hydrogen fluoride (HF), hydrogen cyanide (HCN) nfadehyde
(HCHO), methanol (CkEDH), hydrogen sulphide @9),
hydrogen phosphide (BH hydrogen chloride (HCI), nitroge
dioxide (NQ), acrolein (CHCHCHO), sulphur dioxide (S
chlorine (C}), carbon disulphide (G benzene (6H¢), pyridine
(CsHsN), phenol (GHsOH), sulphuric acid (E5O,) including
sulphur trioxide (S€), silicon fluoride (Sik), phosgene (COg),
selenium dioxide (Sef) Chlorosulphonic acid (HSQI),
yellow phosphorus ¢, phosphorus trichloride (P£) Bromine
(Bry), nickel carbonyl (Ni(CQ), phosphorus pentachloride
(PCk) and mercaptan (EnSH).

=]

Other harmful air
pollutants

Source: Adapted from United Nations (1992a) and Ontariol(20

Water quality indicators

The term water quality is used to describe the itmmdof the water, including its
chemical, physical and biological characteristioge(sing, 2009). As in the case of air
emissions, the sources of water discharges mapdageld at sea or on land. Possible
sources of water pollution from ships are accidesyélls or deliberate discharges of
bilge water (oils and hydrocarbons discharged thw water), ballast water (invasive
aguatic species that may displace native speci@gmsnupt the balance of the marine
ecosystem), sewage, chemical substances, lubriclueis, oily wastes and garbage
(Trozzi and Vaccaro, 2000). On land, runoff frorw nmaterial storage, spills from bulk
cargo handling, and wind-blown dust are possiblees of port water contamination.

Construction works such as dredging, sand compagpite driving and deposition of
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rubble may cause a re-suspension of sediments wbdl twater (United Nations,
1992a).

The major consequence of this kind of pollutiorthe creation of potential harmful

effects on the health of humans and wildlife, thei@nment, fisheries and recreational
pursuits (EcoPorts Foundation, 2004). Re-suspersigediments in water leads to an
increase in the level of suspended solids (SS)ratitek concentration of organic matter,
possibly to toxic or harmful levels. It also reds@inlight penetration (United Nations,
1992a).

Monitoring water quality in port areas is essertimaénsure that the water does not pose
a health risk for humans and it is not a threantsine ecosystem. Good water quality
means that the area has a low level of contaminahish may be harmful to human
health and has a good physical and chemical balemsestain a healthy ecosystem.
Nevertheless, some measures to address the dissttargater should be implemented.
Ports should provide reception facilities for propmontrol of liquid ship waste.
Although accidental spills are unavoidable, sontens could be prepared in view to
minimise the spill dispersal, such as owning recpwessels, having oil fences, and
using treatment chemicals (OECD, 2011). Properiegahcy plans and a prompt
reporting system are keys to prevent oil dispeRatiodical clean-up of floating wastes
is also necessary for preservation of port watalityu Measures against runoff are
mainly focussed on reducing the influence of wimdl aain, such as covering raw
material storage areas, sprinkling water on ranenetexcept anti-humid materials like
grains or cement, and providing special equipmentérgo handling and transport.

In addition, to prevent the spread of harmful aguatganisms in ballast water, Trozzi
and Vaccaro (2000) suggest “exchanging the baNlattr in Deep Ocean where there is
less marine life and where organisms are lessylilaekurvive”. Other options proposed
by them include “various treatments of the ballaster, such as filtration, thermo,
chemical or radiation, to kill the living organisinén 2004, the International Maritime
Organisation adopted the International Conventartlie Control and Management of
Ships’ Ballast Water in order to prevent, reducd aliminate the transfer of harmful

aquatic organisms from ship’s ballast water. HoweWeis convention is not yet in
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force because it has not been ratified by at |8@s6tates, which represent 35% of

world merchant shipping tonnage (International Kiiawe Organisation, 2011).

Water quality is usually referenced to a set ohdtaids against which compliance can

be assessed. The required quality of water depamélgat the use to which the water is

to be put. The Water Framework Directive 2000/60/E@hcerns water resources

management for Member States and it covers allstygre uses of water, including

surface water, groundwater, transitional and coasiters. In England and Wales water

quality is regulated under the ‘Water Supply (Wafarality) Regulations 2000'. In

some ports and harbours, the water quality is nredshy the Port Authority itself

whereas in other authorities it is carried out hyoatside consultant or agency in order

to show transparency.

Table 3.24 presents a list of typical environmeimdicators of water quality at sea

along with a short description of their charactesss Major indicators of water quality
are Chemical Oxygen Demand (COD), Biochemical Oxrygeemand (BOD),
Dissolved Oxygen (DO), the degree of acid / allal{pH), coliform bacteria and oil

content.

Table 3.24: Water quality indicators

Water quality indicator

Description

Algal Growth Potential
(AGP)

An indicator of eutrophication obtained with a l@eay tesi
which investigates the primary productivity of pbgtankton
using water sampled from the study area.

Anthropogenic debris

Includes a host of man-made solids ranging fronstabottles
to polystyrene foam and fish netting. Much of thatenial is
non-biodegradable and persistent in the environméntis
aesthetically unpleasant and can warm wildlife.

Biochemical Oxygen
Demand (BOD)

The rate of oxygen consumption by organisms durihg
decomposition (respiration) of organic matter, esged as
grams oxygen per cubic metre of water. BOD during tlays
under 20°C is called BOD It is a principal indicator o
eutrophication.

f

Chemical Oxygen
Demand (COD)

This is the amount of oxygen required to oxidise dinganic ang
inorganic compounds in water. It is an indicatopofential low
oxygen levels and eutrophication.
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Halogen content

A measure of the fluorine (F), chlorine (CI), bromi(Br), iodine|

(1), or astatine (At), by mass, of sea water, esped as

milligrams per litre.

Chlorophyll-a

A type of chlorophyll present in all type of alggaroviding
indication of the total algal biomass. Essentialtf@ conversior
of sunlight, carbon dioxide, and water to sugar axggen.

Sugar is then converted to starch, proteins, fadscgher organic

molecules.

Complex organics

Complex organic pollutants such as furans, dioxiGSBs and
chlorinated pesticides require laboratory analygiany are non+
biodegradable, persistent and can bioaccumulaeanaystems.

Conductivity

This measures the concentration of soluble saltgater. From
this, sea water salinity is derived. It indicatafedent water
masses, which will have different environmentalgenmies.

Dissolved Oxygen (DO)

The concentration of oxygen dissolved in water.iAdicator of
critical importance to survival of aquatic organssnt decrease
with organic matter decomposition and increasesh
photosynthesis.

Ecological studies(e.g.
fauna and flora sampling
species diversity studies
benthic observation).

A measure of the biological or ecological changas the
,environment as a result of habitat loss, contananator
, alteration. They are explained in further detailtire Section
Ecosystems and habitats indicatofghis chapter.

Heavy Metals

A measure of the concentration of the various mieta$ in a
sample, such as copper, lead, cadmium or chromilgtal ions
become bio-available to organisms, which may acdatauihem
and lead to the food chain. They are explainediithér detail in
Table 3.27.

Inorganic ions
(nutrients)

A measure of the concentrations of various inorgaoms such
as cyanides, phosphates or nitrates. They mayxie (ttyanides)
or nutrients salts for growth of aquatic plantstrates ang
phosphates). The latter play an important roleniraase the
biomass of plankton and can lead to eutrophication.

Microbiology (Coliform
Bacteria)

The number of Coliform bacteria such Bscherichia coliin
water, expressed as most probable number in 100
(MPN/100ml). This indicates the possibly of fae
contamination by sewage. Althoug@h coli itself may not caus
illness, other bacteria and viruses present wileylare a risk tg
human health and to other wildlife.

|

Wit

L

ml
cal

D

D

Oil content
(Hydrocarbons)

A measure of the amount of oil in the water coluoma
sediment sample, normally expressed as milligramsoomal-
hexane extracts per litre. Usually caused by a dadhail tanker
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oil spill from ships (bilge water, oily ballast veaif etc.) and othe
facilities on land. Oil can have toxic effects asllwas
endangering wildlife by adhesion.

pH

A measure of the acidity or alkalinity of a samplemeasuring
the amount of hydrogen ions present. It ranges fveny acid
(pH 1) to very alkaline (pH14). pH 7 is neutral amdst waters
range between 6 and 9. It varies with photosyntresttivity and
generation of organic acid and hydrogen sulphidewall as
man-made impacts.

Redox Potential

This is a measure of the oxidation / reductionestaft a water
sample. It is closely linked to the concentratidrcertain ions. I
influences the solubility of certain metals.

Water salinity

Measures the saltiness or dissolved salt conterd bbdy of
water. It is a general term used to describe theldeof different|
salts such as sodium chloride, magnesium and calsiiphates
and bicarbonates.

Specific simple organics

A measure of the concentrations of specific orggrottutants
such as phenols and formaldehydes. Such polluthaise

varying effects on different organisms but in certeases are

very toxic.

Surfactants

A measure of the amount of froth or foam on thdamar of the

water. It can be cause by detergents from efflaéstharges or

naturally by algae. These may be toxic or have réli$eng
effect, leading to eutrophication.

Total Organic Carbon
(TOC)

The amount of carbon contained in organic mattess@ived
organic matter, organic debris and plankton) inewatt is an
indicator of organic pollution such as sewage sindry waste.

Total Oxygen Demand
(TOD)

An indicator of the total oxygen consumption in gratwhich
can detect the oxygen consumption by nitrogen camg® that
are ignored in measurements of BOD or COD.

Total Dissolved Solids
(TDS)

A measure of the amount of particles and salts kviiave
dissolved in a sample of water. There is a direletionship with
conductivity because they both measure dissolveglarc
compounds.

Total Suspended Solid
(TSS)

A measure of the amount of particles and salts lwhigve not
dissolved in the water. They reduce light penairain the wate
column and can cause clogging of respiratory anedifey
organs.

Water transparency /
Turbidity

Turbidity is a measure of the cloudiness of a liqnaused by
fine suspended particles, bubbles, silt and orgamatier such a
microbes. It affects light transmission and consedy

-
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photosynthetic activity. It is a measure of clo@dfjuents.

A basic measurement of the abnormal change in ohzuc of
Water Colour water. Related to natural and anthropogenic reeaSan be
indicative of industrial effluent discharges.

A basic indicator influencing the activity of enzgmand
consequently the metabolic rate of organisms anso |al
influencing the properties of other parameters sagfthemica
solubility.

Water Temperature

Sources:adapted from United Nations (1992a) and Regionalatics Monitoring
Programme (2005)

Emissions to soil

This Significant Environmental Aspect considers émissions to the soil, ground or
land that are released by port industrial actigiti@hese emissions include liquid

contaminants, solid bulk, residues or wastes (EdsF@undation, 2004).

There are three main sources of soil pollutionh@a port area. The first is accidental
discharges of oil in operations on terminals anel fleposits. The second sources are
spills of dust spread during the handling (trantgieom between quay and storage area).
Finally, leaks from on-land vehicle and equipmeamlling may introduce petroleum
hydrocarbons into the soil (Paipai, 1999).

The main consequence of emissions to the soilestimtamination of the surrounding
land and groundwater. Land contamination may redace value, prevent future
development and be an environmental or health HafcoPorts Foundation, 2004).
Groundwater contamination may affect plants ancuiggns living there and usually it
not only affects individual species, but also tltunal biological communities. In order
to minimise the pollution from port operations, Zzo and Vaccaro (2000) proposed
producing a guideline containing recommendationshandling and storage methods

according to each type of bulk product.

Table 3.25 presents a list of selected indicatbeg are often used in assessing soil
quality. There are three main categories of salicators: i) chemical indicators that
provide information about plant health; the nutntal requirements of plant and soil

animal communities; and levels of soil contamingfsil quality, 2011). Examples of
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chemical indicators include electrical conductiyispil pH, macronutrients, or organic

contaminants; ii) physical indicators that providgormation on soil hydrologic

characteristics, such as water entry and reteii8oil quality, 2011). Examples include

water content, soil porosity or bulk density; anyl biological indicators that provide

information on organic matter component in soilctsuas Soil Organic Matter,

Particulate Organic Matter, or Total Organic Carbon

Table 3.25:Soil quality indicators

Indicator

Description

Electrical
conductivity

Electrical conductivity is the most common measuoirsoil salinity
and is indicative of the ability to carry an elécturrent. Salinity is 4
soil property referring to the amount of solublét sathe soil. It is
generally a problem of arid and semiarid regions

=

Soil pH

Soil pH refers to the degree of soil acidity oradikity by measuring
the amount of hydrogen ions present in the solitsml. It ranges
from very acid (pH 1) to very alkaline (pH14). SpiH affects the
soil's physical, chemical, and biological propestend processes,

well as plant growth. The nutrition, growth, aneélgs of most crop
decrease where pH is low and increase as pH ms@® toptimum
level (between 6 and 7.5)

12

Organic
contaminants

Concentrations of different organic chemicals il aoe found by
using gas chromatography (GC)

Macronutrients

Macronutrients are essential elements used by Plentelatively
large amounts for plant growth. The major macraents are
nitrogen (N), phosphorous (P), and potassium (Kglc@@m (Ca),
magnesium (Mg), and sulfur (S) are also macromiieAll six
nutrients are important constituents in soil thainpote plant growth,

Water content

Water content is defined as the ratio of the weghtvater to the

weight of solids in a given volume of soil. It gszenformation on the

wetness of a soil and it is necessary for succepkint growth, as i

provides the medium to transport soluble nutrieéatthe plant roots,

If water content of a soil is too low, the plantaymnot receive
adequate nutrients or water, possibly compromisieg survival.

Soil porosity

Solil porosity refers to that part of a soil voluthat is not occupie
by soil particles or organic matter. Pore spacesfiéled with air,
other gases, or water. Large pores allow the reaoyement of ait
and the drainage of water. They are also large gmnoto
accommodate plant roots and the wide range of @amynals that
inhabit the soil. Large pore spaces permit fasiltiation and
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percolation of water through a soil.

Bulk density is an indicator of soil compactionidtcalculated as the
dry weight of soil divided by its volume. This vohe includes thd

\174

Bulk Densit . . . ,
y volume of soil particles and the volume of pore®amsoil particles
Bulk density is typically expressed in g/ém
Soil organic matter (SOM) is the organic matter poment of soil. I
. . | can be divided into three general pools: living néss of
Soil  Organic| . . . .
Matter microorganisms, fresh and partially decomposeddves, anc

humus: the well-decomposed organic matter and Yigthble
organic material.

Particulate organic matter (POM) fraction compriaksSoil Organic
Particulate Matter (SOM) particles less than 2 mm and gredizn 0.053 mm ir
organic matter | size. It is a source of food/energy for microorgam and soi
animals as well as nutrients for plant growth.

Total organic carbon (TOC) is the carbon (C) staredoil organic
matter (SOM). Organic carbon (OC) enters the sibugh the
decomposition of plant and animal residues, roodates, living and
dead microorganisms, and soil biota. SOC is onethef most
important constituents of the soil due to its céiyaio affect plant
growth as both a source of energy and a trigger rfotrient
availability through mineralization

Total organic
carbon

Source: Ecosystem restoration (2004) and Soil Quality (2011

Sediment quality indicators

Sediments are fragmented materials that origineden ferosion of rocks and are
transported by, suspended in, or deposited by wdleited States Environmental
Protection Agency, 2011a). Sediment emissions declany kind of liquid discharge
such as fuel, or solid product such as waste ré@hes the bottom of the sea (EcoPorts
Foundation, 2004). Some of these pollutants wdeased into the environment a long
time ago, such as the pesticide DDT and the inddisthemicals known as
polychlorinated biphenyls (PCBs), which persist gotime in the environment.
Alternatively, other contaminants enter into watengery day; some come from
industrial and municipal waste discharges whileeghcome from polluted runoff in

urban and agricultural areas (United States Enwieartal Protection Agency, 2011b).

Sediment pollution may pose a serious threat toimpaecosystems. The benthic

environment, which includes worms, crustaceans, iagdct larvae that inhabit the
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bottom of a water body, may be affected by sedinpefiition to the point that it can
kill them, reducing the food available to largernaals such as fish. When larger
animals feed on contaminated benthic organismsjtdkms are transmitted to their
bodies. As a result, fish and shellfish, as welbasthic organisms, may be affected by
contaminated sediments. Some species may deve#tih peoblems and some may die,
reducing the biodiversity of the area. Contaminaediments do not necessarily remain
at the bottom of a water body. When the water itategl due to, for example, storm
waves or a ship’s propeller, sediment may be reenuded exposing the toxic
contaminants to all the animals of the water coluiftme risk comes to human health
when humans eat fish with bio-accumulated toximssible long-term effects of eating
contaminated fish include cancer and neurologiefas (United States Environmental
Protection Agency, 2011b).

The main measure to prevent bottom contaminatipfirss of all, avoiding discharges
with contaminants to water. A common way to rema@esmtaminated sediments is
undertaking dredging activities, usually carried mua port to maintain its navigation
channels. However, these activities may impactifsogmtly on the environment as
explained before in port development activitiesprdper disposal of dredged material
Is critical in preserving the environment and monitg surveys should be carried out in
dredged sediments in order to guarantee that tleyhat pose any risk to the

environment.

Table 3.26:Sediment quality indicators

Indicator Description
Cyanogen They include highly toxic substances which may eatle death of
compounds aquatic animals
(CN) ) '

It includes phosphorous and nitrogen compounds sEctammonial
Elevated levels of phosphorous can promote the otedagrowth of
Nutrients algae. This can lead to the amount of oxygen invater being lowereg
when the algae die and decay. High concentratib@snononia can bg
toxic to benthic organisms.

=

D

Halogenated | A group of chemicals which are very resistant toage DDT and PCB
Hydrocarbons | are in this category. PCBs are toxic and stablepoamds. They wer
or Persistent| extensively used in electrical fittings and paiatgl although they ar
Organics no longer manufactured, they are extremely pergistehey may be

D W v
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eaten by aquatic animals and enter to the foodhchai

L

Polycyclic aromatic hydrocarbons (PAHS) are compisuassociate
with petroleum products deposits such as bitumehvath combustion
and decay of organic compounds. They are of condem to their

Polycyclic . . . :
. toxicity to aquatic organisms and humans. Concaatra of
Aromatic . . : .
hydrocarbons in sediment can be measured on the basize (e.g.
Hydrocarbons .
(PAHs) number of carbon atoms) or by compound type. Gert8AH

compounds are indicative of specific sources; foxaneple,
dibenzothiophene molecules are associated withmigity while retene
is generated through the decomposition of planeras.

Such as iron, manganese, lead and cadmium. Me&tajsrvtheir ability
Heavy Metals | to absorb to mineral particles and organic mattighim the sediments.
They are explained in further detail in Table 3.27.

Examining the physical characteristics of sedimen&n provide
information about the potential for sediment to abschemicals of
interest. According to the International Society 8bil Science
sediment samples are categorised according toaitscle size range
(mm) into clay (<0.002), silt (0.002-0.06), and da(0.06 — 2)
(Paripovic, 2011)

Particle size

Amount of
organic Measured by COD, BOD or TOC. They are explaine@iahle 3.24
matter

Source: adapted from United Nations (1992a), Regional AdusatMonitoring
Programme (2005) and United States Environmentatdetion Agency (2011c)

Heavy metal contaminants may be found either iremat sediment samples. The term
heavy metal refers to any metallic chemical elentbat has a relatively high density
and is toxic or poisonous at low concentrationsfitech, 2011). According to Duffus
(2001), the oldest scientific use of the term foundthe English literature, is in
Bjerrum's Inorganic Chemistry (1936), which clagsifheavy metals as those metals
with elemental densities above 7 gfcrAlthough some heavy metals are essential to
maintain the metabolism of the human body, at higlomcentrations they can lead to
poisoning (Lenntech, 2011). Heavy metal poisoniogld result, for instance, from
drinking water contamination (e.g. lead pipes),hhambient air concentrations near

emission sources or intake via the food chain.

As it is mentioned in Table 3.24, heavy metalsdaregerous because they tend to bio-

accumulate, increasing the concentration of a cba&nin a biological organism over
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time. There are 23 heavy metals known and the mia@s are presented in Table 3.27

along with a description of them.

Table 3.27:Heavy metal indicators

Indicator Description
Alkylmercury | Organic compound of alkyl and mercury. Virulentbxic. Used principally in
(R-HQg) manufacturing pesticides.

Arsenic (As)

Used mainly in manufacturing insecticides, rodedéc and medicines.

Exposure to inorganic arsenic can cause variousthhedfects, such a
irritation of the stomach and intestines, decreggeduction of red and whit
blood cells, skin changes and lung irritation.

[92)

Antimony
(Sb)

A metal used in the compound antimony trioxideaamg retardant. It ca
also be found in batteries, pigments, ceramics glads. Exposure to hig
levels of antimony may cause nausea, vomiting aaicka.

=

Cadmium
(Cd)

A metallic element, often used in the plating @iir steel and other metals.
is also used in industries of ceramics, cosmeticesnand refineries of zin
and lead. Cadmium is bio-persistent and, once bbdoby an organisn
remains resident for many years. In humans, long-gxposure is associatg
with renal dysfunction. High exposure can lead bstouctive lung diseas
and has been linked to lung cancer. Cadmium mayp@aisduce bone defec
(osteomalacia, osteoporosis) in humans and animals.

t
c
B
od
e
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Chromium

(VI) (Cr ®)

Chromium is used in metal alloys and pigments fain{s, cement, pape
rubber, and other materials. Low-level exposureig@ate the skin and caus
ulceration. Long-term exposure can cause kidney larei damage, an
damage too circulatory and nerve tissue. Chromidtanoaccumulates i
aguatic life, adding to the danger of eating fisattmay have been exposed
high levels of chromium.

=

€

=N

Copper (Cu)

A metallic element used mainly in making alloys andelectric wiring.
Copper is an essential substance to human lifeinbligh doses it can cau
anemia, liver and kidney damage, and stomach atestinal irritation.
Copper normally occurs in drinking water from coppipes, as well as fror
additives designed to control algal growth.

Iron (Fe)

A metallic element, essential to biological lifedaan essential part of hum
diet.

Lead (Pb)

Used principally in alloys in pipes, cable sheatbatteries type metal arn
shields against radioactivity. In humans exposarkead can result in a wid
range of biological effects depending on the leaad duration of exposur
High levels of exposure may result in toxic biocleah effects in human
which in turn cause problems in the synthesis @nfzglobin, effects on th
kidneys, gastrointestinal tract, joints and repaitke system, and acute

d
e
2.
5

e
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3. Environmental Performance Indicators (EPIS)

chronic damage to the nervous system.

Manganese : : . . . L .

(Mn)g A metallic element, essential to biological lifsea mainly in making steel.
Small amounts of nickel are needed by the humary bmgroduce red bloo

Nickel (Ni) cells, however, in excessive amounts can becomie,toausing decreased

body weight, heart and liver damage and skin irdta

Selenium (Se)

Selenium is needed by humans and other animalsall @mounts, but if
larger amounts can cause damage to the nervousnsysatigue, an(
irritability. Selenium accumulates in living tissueausing high seleniut
content in fish and other organisms, and causiegtgr health problems
human over a lifetime of overexposure.

:jh.l__d

Thallium (TI)

Thallium and its compounds are toxic and shoultidoedled carefully. Due t
accumulation of thallium in the bodies of humanstoaic effects consis

such as tiredness, headaches, and depressionsf lapgetite, leg pains, hair

loss and disturbances of the sight. It is not @gplWidely by humans, mere
as rat poison and as a substance in electro-teatlamd chemical industries.

O

L,

y

Total
mercury (T -

Hg)

Mercury is a toxic substance which has no knownction in human
biochemistry or physiology and does not occur ralyiin living organisms

It includes R-Hg and inorganic mercury. Inorgani@roury poisoning i$
associated with tremors, gingivitis and/or minorygi®logical changes,
together with spontaneous abortion and congenitdformation. The usage
of mercury is widespread in industrial processasianvarious products (e.g.
batteries, lamps and thermometers). It is also lywideed in dentistry as an

amalgam for fillings and by the pharmaceutical stdyg Concern ove
mercury in the environment arises from the extrgmexic forms in which
mercury can occur.

=

Zinc (Zn)

A metallic trace element, principally used for galizing iron and in the
preparation of certain alloys. Zinc is a trace edamthat is essential for

human health. When people absorb too little ziey ttan experience a loss
appetite, decreased sense of taste and smell, wtawmd healing and ski

sores. Although humans can handle proportionaligelaconcentrations of

zinc, too much zinc can still cause eminent heattiblems, such as stomach

cramps, skin irritations, vomiting, nausea and amaeVery high levels o

zinc can damage the pancreas and disturb the pnoteiabolism, and cause

arteriosclerosis.

Sources:adapted from United Nations (1992a) and LenntedH (2
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3. Environmental Performance Indicators (EPIS)
Ecosystems and habitats

According to ISO 14031 guidelines (1999), ecosysteand habitat indicators are
categorised as Environmental Condition Indicatdefore analysing in detail the
specific indicators of ecosystems and habitats, donvenient to look at the definition
of these terms. An ecosystem is a “biological esmwiment consisting of all the
organisms living in a particular area, as well dsttee nonliving components of the
environment with which the organisms interact, sashair, soil, water and sunlight”
(Campbell, 2009); whereas a habitat is “an arenishimhabited by a particular species
of animal, plant or other type of organism” (Abentibieet al, 1966).

With these definitions in mind, the following paraghs present the sources of the
impacts, the analysis of their possible consequseeandhe environment, some measures
against adverse effects and finally the proposeddators. Flora and fauna indicators
may show changes in aspects of biodiversity sudmhepopulation size of significant
species or the area of land managed for wildlifiee Effects that are caused on the
environment may not be the same for terrestrialraadne ecosystems, and this is the
reason why they are studied separately. Howevery #hare common biodiversity

indicators so that they are listed together.

I) Terrestrial ecosystems

The coastal ecosystem provides an extraordinagiv@osity of plants and animals. For
this reason, the surrounding terrestrial area®wiesports have become conservation or
protected areas, including flora and fauna sucimasgroves, wetlands, woodlands,
wildlife corridors and Natura 2000 sites (EcoPé&itsindation, 2004).

Port activities may disturb the habitat of thesecsggs and their natural behaviour. Dust
dispersion on land may cover plants and changesteial habitat, being exacerbated if
toxic or harmful substances are included in thessions (United Nations, 1992a).

Litter can also be hazardous to wildlife.

The governments of the European Communities addpee#iabitats Directive in 1992,
which complemented the Birds Directive adopted 979, aiming to protect the most

seriously threatened habitats and species acrossp&uln order to provide port
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3. Environmental Performance Indicators (EPIS)

authorities with recommendations and guidance a® directive, the European Sea
Ports Organisation (ESPO) presented the ESPO CbdrRractice on the Birds and
Habitats Directive in 2007.

i) Marine ecosystems

Marine ecosystems are also considered importarth&r diversity of flora and fauna.
Marine ecology includes aquatic fauna and flora posed of a large number of species
of bacteria, phytoplankton, zooplankton, benthamganisms, coral, seaweed, shellfish,

fish and other aquatic biota (United Nations, 1992a

Some port activities, such as dredging, shippinguwkering, are regarded as having a
potential influence on marine ecosystems. Leakdgal® and oily wastes from ships
and cargo handling may directly cause damage berfysresources, aquatic biota and
coastal habitat. Biodegradation of oil generatel/mperized oil particles and toxic
aromatic fractions, which indirectly cause damagédttom biota and habitats (United
Nations, 1992a).

As a result of these impacts, marine ecosystems beaylamaged, ranging from

disturbances to organisms living there to theirtlile®eterioration of water quality

usually gives rise to changes in aquatic biotaearehse in the variety of different
species and an increase in the quantity of onewar specific species. Further
deterioration may lead to the destruction of atide of aquatic biota (United Nations,
1992a). Wastes may cause terrestrial and maringatelio become entangled in
plastics, nets and packing material. Furthermaggam marine species mistake plastic

bags for food and ingest them (Paipai, 1999).

Careful surveys of the specific marine and coastalogy of an area is essential for
appropriate planning of construction works, dredgiand disposal of dredged material
(United Nations, 1992a). As it has been mentionedhe previous aspect, the EC
Habitats Directive has also established some ragok for the conservation of

important species and marine sites.
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3. Environmental Performance Indicators (EPIS)

Twenty ecosystems and habitats indicators are pi@s$eén this document (Table 3.28),

grouped under four main areas: three indicators@wondesignated protected areas and
habitats; 13 indicators deal with the status aedds of species, including marine and
terrestrial flora and fauna; three indicators @eut the threats to biodiversity; and one

indicator focuses on public awareness and participa

Table 3.28: Ecosystems and habitats indicators
Is the port located in, or does it contain a desiga protected area?

Area of land and water owned, leased, or managtdnndesignated protected areas
Number of habitats protected or restored

Percentage of algae coverage at particular sites

Percentage of change in the size of algae bloomaractular sites

Other aquatic flora monitoring: quantity and vayief aquatic flora species
Plant diversity: number of plant species per sumpiey in arable land, woodland and
grassland, and boundary habitats
Area of mangroves (various kinds of trees that giowsaline coastal sediment
habitats)
Benthic fauna monitoring: quantity and variety @nkthic fauna found in sediments
samples within the seabed
Trawling monitoring: quantity and variety of fislcyustaceans and other spedies
which live on the seabed and within the water colum

Marine ecosystem integrity: percentage of large fequal to or larger than 40 cm)
Annual number of fish deaths in a specific waterseu

Birds monitoring: quantity and variety of farmlabdds, woodland birds, water and
wetland birds, and seabirds
Butterflies monitoring: quantity and variety of gealists (wider countryside) and
specialists species of butterflies

Population of a specific animal species within ardel area
Number of International Union for the ConservatairNature and Natural Resources
(IUCN) Red List species and national conservatishdpecies with habitats in part
areas

Change of species diversity at particular sites
Area of sensitive habitats exceeding critical loBmtsacidification and eutrophication
Number of widely established (more than 50 per)cengsive species in freshwater,
marine and terrestrial environments

Amount of time that people spend volunteering wdbrersity conservation

=
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Odour

Odour may be defined as any kind of release oftanbss which produce an unpleasant

smell. Although some researchers may consider sdasira type of air emission, the

Self Diagnosis Method (EcoPorts Foundation, 200zh)siers odours as a separate

category due to the peculiarity of this problenthia ports.

Some port activities, particularly cargo handlingrgo storage, and waste management

may be sources of unpleasant odours. The situateybe aggravated if the port area

includes industries such as fisheries or chemitzitp. The Section ‘emissions to air’

provides more information about the sources of timpacts, consequences and

measures against adverse effects.

Table 3.29 lists typical substances that gener#fiengive odour, along with their

molecular formula, a short description of their rettderistics and their likely sources.

Table 3.29:Odour indicators

er

ry.
nts.

Molecular Odour ,
Substance - Likely sources
Formula | characteristics
Irritating odour | Acetaldehyde, acetic acid, tobacco and fertiliz
Acetaldehyde | CH3CHO | . J y. . :
like ether manufacturing. Meat and fish processing.
. o Fertilizer manufacturing. Meat and fish
Ammonia NH; Irritation odour . .
processing. Livestock.
Hydrogen HoS Putrid smell of | Starch and medicine manufacturing. Oil refine
sulphide 2 eggs Refuse disposal plants. Sewage treatment pla
Methyl (CH2).S, Putrid smell of | Medicine manufacturing. Oil refinery. Refuse
disulphide 32 cabbages disposal plants. Sewage treatment plants.
Methyl CHASH Putrid smell of | Starch and medicine manufacturing. Oil refine
mercaptan s onions Refuse disposal plants. Sewage treatment pla
Methyl (CHy);S Putrid smell of | Starch and medicine manufacturing. Oil refine
sulphide 32 cabbages Refuse disposal plants. Sewage treatment pla
Offensive , . :
CsHsCH,C Styrene, polystyrene, fibre-reinforced plastic 3
Styrene H odour of lywood manufacturin
solvents Pyw g
Trimethylami Putrid smell of | Fertilizer manufacturing. Meat and fish
(CHs)sN | .. . . . : ,
ne fish processing. Livestock. Canning factories of fig

ry.
nts.

ry.
nts.

nd

Source:adapted from United Nations (1992a)
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3.4.4 Other Port Performance Indicators (PPIS) that megract with EPIs

It may reasonably be suggested that there are d@nhenterrelationships between
Environmental Performance Indicators and other gmates of Port Performance
Indicators where the same performance indicator wely apply to considerations of
cost, efficiency, sustainability and even govermanSpecific indicators for any one
issue, such as energy, may well apply to seveha@rdacets of the overall management
task. For example, the annual amount of energywoad may be a reflection of cost

efficiency, operational procedures, environmentglact and policy of governance.

Within the PPRISM Project, port indicators are gatesed into the following five
categories: market trends and structure, socioaunan impact, environmental
performance, logistic chain & operational performamand governance, each category
being investigated by a different University (resbapartner). Each partner proposed a
set of relevant indicators to be implemented atl&lél being assessed and accepted by

port stakeholders.

The interrelations between EPIs and the indicgtooposed by other categories of Port
Performance Indicators have been studied. The mésoof this study prove that the
indicators that have strongest interrelations whi environment are from the category
‘Market Trends and Structure’ with the selectionsefven indicators. The study also
considers one indicator from the proposed in thiegmy ‘Socio-economic Impact’ and
four from the category of ‘Governance’. Any indicatfrom ‘Logistic Chain &
Operational Performance’ has been selected. TaBlerdveals the name of the selected

indicators along with a description of them.
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Table 3.30:0ther Port Performance Indicators that interachvaPls

Maritime Traffic: the sum of different types of seaborne cargo lehdk the sea
interface area of the port over a stated peridthu.

Vessel Traffic: the sum of the number of incoming/outgoing cargssels over
stated period of time

1%

Call Size: the ratio between the cargo Maritime Traffic ofpart and the vesse
capacity calling at the port by cargo type ovetadesl period of time

Average Vessel Sizi the ratio between the total capacity of the vestielt call at the
port and the number of those vessels over a speteod of time

A1

Degree of Containerization the ratio between the containerized cargo and
general or unitised maritime traffic

Modal Split: the ration of the total volumes of cargo handledmpode by the sum of

cargo handled by the port over a stated periodva t

TEU throughput per Hectare: the total TEU handled at the port per gross heatéy
container terminal surface over stated periodroéti

Training per FTE (Full time equivalent): acquisition of knowledge, skills,

and competencies for each port worker as a re$utheo teaching of vocational or

practical skills and knowledge that relate to sieciseful competencies.

Reporting Corporate Social Fesponsibility: it measures the extent that pp
authorities undertake and reports activities in aywhat enhances Corporat
Responsibility

Levels of Safety it expresses the safety and security conditionadan a port

the

rt
e

Extent of Performance Managemet: it measures the extent that port authorities|use

comprehensive performance measurement systemsdar ¢t@ measure their own

overall performance.

Extent of Performance Measuremeni it measures the extent that port authorities

measure their performance in 6 distinctive fields.

Indicators on market trends and structure conteiliot a better understanding of

the

dynamics and trends in the port industry becausg #re based on the total cargo

throughput and its types, the number of passerayjgisthe number of vessels coming

and leaving the port over a stated period of tilfese indicators have a direct effect on

the state of the environment: the more movementestels and cargo handling,

more air emissions, and possibly more waste pramlueind resources consumption.

the

Socio-economic impact indicators are importantagathbrs to convince stakeholders of

the necessity of port development and operationshéir region or country. The

indicator selected from socio-economic impact ocatggs ‘training per full time
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equivalent’. This indicator may be related to eammental indicators if the training
programme includes environmental issues. Environahetraining is crucial to
encourage employees to develop awareness and tsedice and it is one of the
components selected in Environmental Managemeitdtats.

Governance category includes four indicators witierrelations with the environment.
The first one is ‘reporting Corporate Social Resploifity’ and it has been selected
because Corporate Responsibility encourages avmositpact through its activities on
the environment, customers, employees, and comiesirillowing ethical standards.
Environmental reporting is another component ofimmental management. The
second selected governance indicator is ‘levelsaféty’ because EPIs should be
considered within the emerging integration of Sgféetealth and Environmental issues
at operational and planning levels (the SHE apgrpan fact, ‘Emergency planning
and response’ indicators are already consideredirwiEnvironmental Management
Indicators in this thesis. Finally, there are twwore indicators ‘the extent of
performance management’ and ‘the extent of perfaceaneasurement’ that indicate
the extent to which port authorities measure thein overall performance in different

fields, being one of them the environment.
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3.5 Conclusions

Research on port environmental reports, best pesstiand information from ESPO
environmental reviews contributed to the identifima of more than 300 indicators that
are already in use in some ports and that havpdtential for use in other ports. All the
proposed indicators are real (existing) so thgirdves that indicators are already in
place and take part in the daily environmental rgangent. The broad variety of
indicators, classified into 25 sub-categories, dsmonstrates the diversity of the sector

in terms of needs, activities, responsibilities andrities.

This extensive list of indicators may be helpfuptovide port environmental managers
with a broader understanding of the indicators ttext be applied for monitoring,
evaluating and improving the environmental perfamoea of their organisation.
However, this set of indicators is not a closet-bsd it should be updated in
accordance with new legislation and with changesthe port environmental
management, such as new personnel or new techoalagiprovements. The proposed
set is in close connection with port's environmeérgagets; if targets change, it is

necessary to re-define the selected EPIs accotditigese new targets.
This inventory of indicators can be considered agalable first step towards the

development of a final set of EPIs that could bpliad to evaluate the environmental

performance of the European ports, investigatezhapter four of this thesis.
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4 Selection and description of potential EPIs

In this chapter, the indicators identified in clepthree have been evaluated, screened
and filtered. This involves ‘theoretical’ assessisengainst specified criteria and
‘practical’ assessments from internal and extepwat stakeholders with the aim of
obtaining a final set of effective environmentalizators that comply with the selection
criteria and that satisfy the stakeholders’ requeets and expectations. Figure 4.1
shows schematically the multi-stage evaluation gsecfollowed starting from the
comprehensive list of existing EPIs and resultmghie short list of indicators proposed
for implementation at EU level. These selectedaattirs are described and justified at

the end of this chapter.

Figure 4.1: Environmental indicators assessment methodology

Comprehensive list of
existing Environmental
Performance Indicators

Specific criteria

Internal Stakeholders
(ESPO Sustainable
Development Committee)

External Stakeholders
(e.g. port users, societal
interest groups, government)

Short list of environmental
indicators suitable to be
implemented at EU level

4.1 Criteria for selecting indicators

It is necessary to define general criteria for $k&ction of indicators. Due to the fact
that data from indicators should inform managedicp-makers and society about the
current conditions of the environment; managemembggammes should be
scientifically supportable, relevant, accurate asdful (Verfaillie and Bidwell, 2000),

and the criteria selected should guarantee thesktigs. The data from indicators also

should assess the efficacy of the appropriate ipslic
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A wide range of researchers, organisations, ageracid public bodies have carried out
several studies for the purpose of identifying appiate criteria by which to select the
most appropriate indicators. In this thesis, fo@imreferences which had reported their
criteria for the selection of indicators, were useda baseline, and were combined to
obtain a final set of criteria presented in Tahle. hese four sources are: i) EPCEM
Research Project (2005); ii) Environmental indicat@akobsen, 2008); iii) DANTES
Project (2003); and iv) criteria presented by Didgarrelincx, Secretary General of the
Federation of European Private Ports Operators (FEP, at the ESPO Conference

2011 in Limassol.

Table 4.1: Criteria for selecting best indicators

Criteria Characteristics

Indicators monitor the key outcomes of environmklegislation and measure
Policy relevant | progress towards policy goals. They provide infdiomato an appropriat
level for policy decision-making.

D

Indicators supply information about a system’sustaind trends over time.
Furthermore, they have an early warning role ireottd indicate risk before
Informative serious harm has occurred. They are based on atitenal standards and are
normalized when it is possible. Indicators must reéable so that the
information provided can be trusted.

D

Indicators should be based on readily available datmade available at|a
reasonable cost / benefit ratio. They may be updateregular intervals i
accordance with reliable procedures and they shdudd sensitive to
environmental changes. Data collection should eanisleading.

-

Measurable

Indicators provide a clear picture of environmer@ahditions and pressures
on the environment. They are accessible and pyldichilable. The collection
of information should serve a purpose, which caglearly and un-mistakenly
identified.

Representative

Q

Indicators should require a limited number of pagters to be establishe
Practical They should be simple to monitor and easy to im&trgeven by people wh
are not experts.

(@)

Issues of reliability and confidence attached ® gklection and use of indicators were
discussed with representatives from the port sedtoe challenge of defining absolute
criteria based on statistical data, the value joug@s sometimes applied by

individuals, the varying circumstances across adtor practice, and the personal
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interpretation placed on some indicators in ternis emperience all influenced

perceptions as to reliability and confidence. Tleetar itself is currently taking a

pragmatic and practicable approach as it seekficoueage and develop a culture of
monitoring and reporting, hence, initial acceptfpend feasibility are seen as stepping
stones towards more refined measures of reliabditg confidence. The proposed
Dashboard will establish baseline data and fatglitature benchmarking. This exercise
will in turn produce feedback for successive refgnof selection criteria and contribute
useful information concerning reliability and cad#énce if data in the longer term. This

approach has been recognised by ESPO.

In a practical way, in order to assess each indicatth the above-mentioned criteria,
each criterion has been summarised with a questiogicators were examined
according to the questions; so that a positive angWwes’) denotes compliance with the

specific criterion:

1. Policy relevant: Does the indicator reflect the aims of the envimental policy,

objectives and targets and the environmental leigis?

2. Informative: Does the indicator provide information about ttegis and trends

of the port environmental performance over time?

3. Measurable: Does the indicator use measurable and/or read#yadble data?

4. Representative: Does the indicator provide a clear picture of emwvnental

conditions and pressures on the environment?

5. Practical: Is the indicator straightforward to monitor?

4.2 Theoretical screening — Academic

Through successive phasése inventory of existing indicators has been soedeand
filtered against the specified criteria. Each imadloe, from the preliminary list of 304
collected EPIs, was reviewed and assessed as ldinggigh significance and
recommended for acceptance (15 indicators); mediigmificance and recommended
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for potential application (22 indicators); or lovigsificance and recommended for

rejection (267 indicators).

The template of all indicators containing the caanpde with the criteria and its

significance is detailed in Appendix V of this doeent (page 188). Any anomaly found
in the methodology for the selection of the sigmfice is explained in the tables
provided in Appendix V. There have been a totaBbfresulting indicators regarded as
being of high and medium significance and theypesented in Table 4.2, Table 4.3,

and Table 4.4 for management, operational and tiondl indicators, respectively.

Management Performance Indicators

From the initial collection of 128 indicators cabeiged as Management Performance
Indicators, the analysis concluded with a listadrfhigh significant and seven medium
significant indicators. The selection of indicatoepresents the major components of an

Environmental Management Programme.

Table 4.2:High and medium significant management indicators

Indicator HIGH | MEDIUM
Number and type of EMS certifications J
Existence of an Environmental Policy J
Percentage of environmental targets achieved J
Existence of an Environmental Monitoring Programme J
Number of Significant Environmental Aspects ideatif J
Percentage of port employees that have receivedoemnvental J
training
Annual number of environmental accidents reported J
Total number and volume of oil and chemical spills J
Number of environmental audits conducted J
Number of prosecutions received for non-compliamgéh J
environmental legislation
Total annual number of environmental complaintenesd J
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Operational Performance Indicators

Out of the 80 existing operational indicators, 1@revcategorised as being of high and
medium significance. Mainly, the environmental Bsuconcerned were energy

consumption, noise and port waste.

Table 4.3:High and medium significance of operational induoat

Indicator HIGH | MEDIUM
Total annual energy consumption by energy source J
Amount of energy saved due to energy-efficiencyroupments J
Percentage of renewable energy per total energsucoad J
Total water consumption J
Percentage of water recycled per total water copsom J

Total annual greenhouse gas (GHG) emissions (Carbog
Footprint)

Percentage of annual changes in greenhouse gas )(GHG

emissions (Carbon Footprint) /
Level of noise in terminals and industrial areaseih.doverall J
day-evening-night)

Compliance with limits at day, evening, and nighte for noise J

level

Total annual port waste collected by type J
Percentage of disposal methods of port waste: ilgndf J
incineration, recycling, and compost

Percentage of dredged sediment going to benetis&l J

Environmental Condition Indicators

Finally, after the screening process, 14 conditnaicators resulted in being of high and
medium significance, introduced in Table 4.4. Mokthe indicators refer to air, water

and sediment quality and ecosystems and habitdtsators.
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Table 4.4:High and medium significance of condition indicator

Indicator HIGH | MEDIUM
Concentration of air pollutants: NOx, SOx, PM10,&€) CO, O J
Quantity of anthropogenic debris collected J
Biolchemical Oxygen Demand (BOD) and Chemical Oxyge J
Demand (COD)
Microbiology (Coliform Bacteria) J
Water Salinity J
Water transparency / turbidity J
Water Temperature J
Sediment quality: concentration of nutrients J
Percentage of algae coverage at particular sites J
Other aquatic flora monitoring: quantity and vayieif aquatic J
flora species
Benthic fauna monitoring: quantity and variety @nkhic fauna J
found in sediments samples within the seabed
Trawling monitoring: quantity and variety of fistrustaceans and
other species which live on the seabed and withan water
column /
Birds monitoring: quantity and variety of farmlanhirds, J
woodland birds, water and wetland birds, and sdabir
Change of species diversity at particular sites J

The list of 37 high and medium significant indigatdnad to be further reduced to a
shorter list of indicators, listed in the followinfable 4.5. On one hand, three high
significant indicators were selected from the Masmagnt Performance Indicators
category, rejecting only one high significant iradmr, namely the number of
prosecutions. On the other hand, from the Operati®erformance Indicators, it was
selected one indicator of each subcategory, spallifienergy consumption, Carbon
Footprint, water consumption and port waste. Altflounoise indicators were
categorised as high significant, they were excluftech the final list because noise
monitoring is not a common practice throughout pean ports and they may appear a

highly-demanding indicator for some European satspo

These indicators reflect the majority of the pantivaties and affect the largest number

of port authorities. This was the first proposalindicators to be assessed by port
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stakeholders; however, the number and designafitred=PIs was subject to change as

the programme evolved.

Table 4.5:Initial selection of EPIs
Indicator

Number of EMS certifications

Existence of an Environmental Monitoring Programme
Existence of an inventory of Significant EnvironrterAspects
Total annual energy consumption by energy source

Total water consumption

Total annual greenhouse gas (GHG) emissions (Cdrbotprint)
Total annual port waste collected by type

This initial selection of environmental indicatoneluded three management indicators
and four operational indicators. Environmental dbod Indicators, such as air and
water quality or noise, were excluded from this liscause they were considered to be
‘site-specific’ indicators and their suitability@hld be decided by each individual port
according to their own characteristics, needs aiudifies; therefore, they were deemed
as not to be recommended for use within the Europest sector as a whole based on
ESPO'’s specification for its planned Observatory.

The ecosystems and habitats indicators were aled out because of the difficulties in
identifying EPIs suitable to the European ecosysta® a whole. Nevertheless, the
implementation of an EMS may indicate that such sERave been considered
accordingly.

4.3 Stakeholders’ assessment

As part of the PPRISM project and this particulasearch pathway, the selected
indicators were assessed in order to find out #ygpropriateness as an EPI. To do so,
they were evaluated in terms of two parametersatioeptance of each indicator by the

stakeholders and the feasibility of the data ctitbecfor each specific indicator.

Several assessments were conducted, involving eliffestakeholders. Some were based
on ‘internal stakeholders’ assessments in which begs of the ESPO Sustainable
Development (SD) Committee (representing Europeahguthorities) participated and
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others focussed on the ‘external stakeholders’sassents which included any other
companies, organizations and individuals being ctlyerelated with ports (experts
representing different interested parties suchaaits pport users, societal interests, and

government).

4.3.1 Internal stakeholders’ assessments

The assessments from the ‘internal stakeholdelgiwed the Delphi methodology, an
iterative multistage process designed to combin@ia@p into group consensus
(McKenna, 1994). The Delphi methodology is consdeto be one of the most
appropriate methodologies for quantitative and itatale assessments in cases of
physical interactions between researchers and grofistakeholders. In total, there
have been two internal stakeholders’ evaluatidms:first one celebrated on September
2010 which provided an initial insight into the iocators likely to be accepted,
modified, deleted or added as new ones; and tlendemne on December 2010 which

confirmed the final selection of indicators.

This evaluation method comprises several stepstlyithe aims and the scope of the
project were presented to the participants of tbekshop; then, each selected indicator
was presented in detail including its definitioengral purpose, calculation formula and
units of measurement. After the presentation oheéadicator committee members were
asked to assess quantitatively - on a five poilailese each EPI based on sixteen
different questions linked to the feasibility andceptance of the indicators through
filling in the assessment survey (see Appendix X&sessment Form, page 200).
Following the gquantitative assessments, members vegjuested to provide qualitative
information, in order to better understand the alctiewpoints of the indicators. At this
stage, the question asked of them was ‘Why did assess each indicator in the way
you did?’ Participants were divided into workingogps of five or six members and
they made statements and comments on the feagilaititeptance and appropriateness
of each EPI lead by an academic researcher. Thapgravere formed so that
geographical representation of different areas umofe was ensured within each.
Finally, the qualitative results of the exerciserav@resented in a plenary session.
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Stakeholders were encouraged to further commeniese results and to propose new

indicators.

First internal stakeholders’ assessment

The first assessment was held in Brussels (Belgamthe 28th September 2010, and it
was attended by 17 members of the ESPO Sustaibsielopment Committee. The

fact that this Committee meets regularly on a plcidasis provided an excellent

opportunity for the interactive assessments betwierstakeholders and the academic
partners. The initial selection of seven indicatwes assessed, following the multistage
process above-mentioned. Table 4.6 shows the measualts of the nine questions

about the stakeholders’ acceptance, the mean aesudts of the seven questions about
the implementation feasibility, and the overallules obtained. Figure 4.2 provides a
matrix of the acceptance and feasibility of theeseindicators assessed in the First
ESPO SD Committee Members. These results are oatedl — 5 scale where 1 is least

likely and 5 is most likely.

Table 4.6:First ESPO SD Committee Members assessment re@n#an)

. Acceptance| Feasibility Overall
Indicator
(Mean) (Mean) (Mean)

Environmental Management System 4.3 4.3 4.3
Environmental Monitoring Programme 3.7 3.6 3.6
Significant Environmental Aspects 3.6 4.0 3.8
Total energy consumption 3.6 3.2 3.4
Total water consumption 2.8 3.6 3.2
Carbon Footprint 4.0 3.2 3.6
Total port waste collected 3.5 3.5 3.5

The indicator with highest score is the existenteam Environmental Management
System, in terms of both acceptance and feasil§#iy). It is interesting to note that the
indicators that need calculations tend to haver tlaeceptance higher than their
feasibility, such as the Carbon Footprint or theltenergy consumption; while in the
managerial indicators these two parameters aréivala similar. Inversely, although

stakeholders tend to recognise that the water copon indicator is a practical and
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measurable indicator, assessed with a reasonagly feasibility (3.6); they tend to

consider this indicator as the one with the loveesteptance (2.8).

Figure 4.2: Matrix of 1st ESPO SD Committee Members assessmaslts (mean)
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In order to further interpret the previous resulke Standard Deviations (St. Dev.) of
the means have been calculated. The standard ideviateasures the spread or
dispersion around the mean (or average) of a deataAs low standard deviation

indicates that the data points tend to be veryectosthe mean, whereas high standard
deviation indicates that the data points are sp@#dover a large range of values
(Sharif, [No date]). Standard deviation is exprdssethe same units as the original

data.

Table 4.7:First ESPO SD Committee Members assessment re&itdev.)

. Acceptance| Feasibility Overall
Indicator
(St. Dev.) (St. Dev.) | (St. Dev.)

Environmental Management System 0.26 0.23 0.24
Environmental Monitoring Programme  0.36 0.24 0.31
Significant Environmental Aspects 0.34 0.19 0.372
Total energy consumption 0.23 0.31 0.32
Total water consumption 0.37 0.38 0.52
Carbon Footprint 0.4 0.24 0.51
Total port waste collected 0.18 0.23 0.20
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Table 4.7 shows that the highest standard deviasion the total water consumption

indicator. It means that there is a greater divecgeof opinion concerning this

indicator. Although the acceptance of water condionpwas assessed as the lowest
mean (2.8) in Table 4.6, the high standard dewnatiowater consumption proves that in
fact it may be a priority issue for several pohsotighout Europe. The lowest standard
deviation is located in the existence of an Enwinental Management System and in
the total port waste collected, both with a highamef acceptance and feasibility (4.3
and 3.5 respectively), what it also demonstrates those indicators are broadly

accepted by stakeholders.

Finally, the third statistical analysis of the riésus through the calculation of the
median. The median is described as the numeridaé\separating the higher half of a
sample from the lower half. The median of a fidigt of numbers can be found by
arranging all the observations from lowest valubighest value and picking the middle
one. The results of the median for each suggestidator are presented in Table 4.8,
and almost all the indicators have a median of@u of 5) , except from the feasibility
of Carbon Footprint and the acceptance of wateswmption which is a 3, and the
EMS which is an impressive median of 5. Table 4@vigdes a matrix with the mean

results of the stakeholder’s acceptance and fdigiti data collection.

Table 4.8:First ESPO SD Committee Members assessment re@nédian)
Acceptance| Feasibility Overall

Indicator (Median) | (Median) | (Median)
Environmental Management System 5 5 5
Environmental Monitoring Programme 4 4 4
Significant Environmental Aspects 4 4 4
Total energy consumption 4 4 4
Total water consumption 3 4 3
Carbon Footprint 4 3 4
Total port waste collected 4 4 4

Almost all the indicators have a median of a 4 @ub), except from the feasibility of
Carbon Footprint and the acceptance of water copsamwhich is a 3, and the EMS

which is an impressive median of 5.
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Figure 4.3: Matrix of 1st ESPO SD Committee Members assessmatlts (median)
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Apart from the quantitative results of this firssassment that appeared to be fairly well

rated, the qualitative results and the discussieitis Committee Members provided

further advice on the enhancement of the origirsl df proposed EPIs. Members

views indicated that:

* Environmental Management Indicators were considei@dbe meaningful

components because they demonstrate competencabditg to deal with a

range of issues. It was suggested that an indgh (maighting) could be created

which included basic YES / NO responses to a raofyjeenvironmental

components. The three management indicators wereptad and six new

environmental indicators were suggested (see ab)e

* The indicator ‘total energy consumption’ could leprated into the Carbon

Footprint indicator since these calculations alyeesbjuire input from energy

consumption issues.

« Carbon Footprint was seen as a high profile indicand it was suggested to be

retained in the proposed list. However, Committesniners expressed the need

to develop a consistent and practical calculaticethiod that port authorities
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could apply consistently over time and obtain meghil trends of this

indicator.

* The indicator ‘amount of waste produced’ shoulddate the type and amount
of waste collected and recycled within the portaafexcluding ship waste,
already regulated by MARPOL Convention) as well the percentage of
recycled waste. It was proposed to modify the nafie indicator to ‘waste

management’.

e Although ‘water consumption’ was not rated as ahhpgiority issue by some
stakeholders, it was retained within the proposelicators because on the one
hand it was assessed as a high feasible indicatterms of data collection,
obtaining input data directly from water meters arader bills; and on the other
hand, it can demonstrate commitment to reduce alidigmess to manage this
natural resource (For several ports throughout junb is in fact a priority

issue).

* Quantified EPIs, namely Carbon Footprint, waste aga@ament and water
consumption, should not only include data fromPRloet Authority but also from
the whole port area if the data is available.

» Calculations and reporting of quantified environma¢rindicators should be
modified to a common ground, normalized for anncetlgo handled, annual
TEUs transported or annual passengers embarkeddiaathbarked if this is
possible.

« Trends and patterns over time based on consigentting may be considered
more significant than absolute values given thélehges of standardisation and

the diversity of port profiles.

The feedback from the ESPO Sustainable Develop(sEht committee was extremely

significant for the evaluation of EPIs due to tif@att that its members represent the
views of the European port authorities and thegimea high expertise in relevant port
environmental issues. Their recommendations foravgment are highlighted in Table

4.9, where each indicator is categorised as ‘aedépimodified’, ‘deleted’ or ‘new’,

according to the suggestions above-mentioned.
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Table 4.9: Modifications of indicators from thrst SD Committee assessment

Indicator Accepted | Modified | Deleted| New

Existence of an Environmental Management Sysf J

Existence of Environmental Monitoring Programn J

Existence of an inventory of Significant
Environmental Aspects

Existence of Environmental Policy

Reference to ESPO Code of Practice in Port Poli

Existence of an inventory of environmental
legislation

Existence of Objectives and Targets

Existence of Environmental Training

Existence of Environmental Report

Total Energy Consumption J

Carbon Footprint J

Waste management J

Water consumption J

Second internal stakeholders’ assessment

After the modifications and improvements proposedhie first assessment, a second
evaluation from the ESPO Sustainable Committee Mgmitook place. In this case, it
was not possible to carry out the assessmentsgdarirechnical Committee meeting so
the questionnaires were sent electronically to tlomg with the description of the
modified and the new indicators. All responses wenapiled by the 13 of December
2010.

The quantitative and qualitative results of the osec round, received from 11
respondents served to prove the acceptance arfdasibility of the indicators. Again,
indicators were evaluated in a 1 to 5 scale andrékalts of the mean are shown in

Table 4.10 and represented in Figure 4.4.
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Table 4.10:Second ESPO SD Committee Members assessment r¢sides)

. Acceptance| Feasibility | Overall
Indicator
(Mean) (Mean) (Mean)

Environmental Management System 4.8 4.5 4.6
Environmental Monitoring Programme 3.8 4.1 4.(
Inventory of Significant Environmental Aspects 4.5 4.5 4.5
Environmental Policy 4.0 4.6 4.3
ESPO Code of Practice 3.7 4.1 3.9
Inventory of environmental legislation 3.9 4.5 4.2
Objectives and Targets 4.3 4.2 4.2
Environmental Training 3.8 4.1 4.0
Environmental Report 4.3 4.3 4.3
Carbon Footprint 4.0 3.3 3.7
Waste management 3.6 3.9 3.8
Water consumption 3.0 3.7 3.4

Figure 4.4: Matrix of 2nd ESPO SD Committee Members assessmentlts (mean)
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The results follow the same pattern as the firsessment, with the existence of an

Environmental Management System and an inventongighificant Environmental

Aspects achieving the highest score in managemmeiitators, and Carbon Footprint

and waste management in operational indicators. fab&e shows that all the six

accepted and modified indicators obtained a high@ng in the second assessment
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compared to the first one, which shows that theremeents were satisfactory and well-

received by stakeholders. In addition, all thersg&xwv management indicators received a
feedback of 4 or more, except the reference t&®BeO Code of Practice which was a
3.9.

Following the same statistical analysis of thetfESPO SD Committee, the standard

deviations of the mean have been calculated anshamen in Table 4.11.

Table 4.11:Second ESPO SD Committee Members assessment réSultSev.)

. Acceptance| Feasibility | Overall
Indicator
(St. Dev.) | (St. Dev.) | (St. Dev.)

Environmental Management System 0.32 0.60 0.45
Environmental Monitoring Programme 0.17 0.21 0.19
Inventory of Significant Environmental Aspecis 0.20 0.26 0.23
Environmental Policy 0.35 0.58 0.52
ESPO Code of Practice 0.46 0.46 0.48
Inventory of environmental legislation 0.32 0.37 58).
Objectives and Targets 0.19 0.37 0.28
Environmental Training 0.26 0.77 0.52
Environmental Report 0.15 0.39 0.27
Carbon Footprint 0.36 0.48 0.59
Waste management 0.35 0.41 0.38
Water consumption 0.27 0.42 0.42

These results show the dispersion around the m@arnon Footprint remains as the
indicator with the higher Standard deviation; hoamrVvEnvironmental Training and
Environmental Legislation also create discrepanbietsveen port stakeholders. In the
second ESPO SD Committee Members assessment,igtener of an Environmental
Monitoring Programme is the indicator that attrdctgreatest consensus of support

among members being indicator with the lowest steshdeviation value.

Finally, Table 4.12 and Figure 4.5 provide the raedi of the second internal
stakeholders’ assessment.
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Table 4.12:Second ESPO SD Committee Members assessment résidtsan)

. Acceptance| Feasibility | Overall
Indicator . . .
(Median) (Median) | (Median)
Environmental Management System 5 5 5
Environmental Monitoring Programme 4 4 4
Inventory of Significant Environmental Aspects 5 4 4
Environmental Policy 4 5 4
ESPO Code of Practice 4 4.5 4
Inventory of environmental legislation 4 5 4
Objectives and Targets 5 4.5 4
Environmental Training 4 4 4
Environmental Report 5 4 4
Carbon Footprint 4 3 3
Waste management 3.5 4 3.5
Water consumption 3 3.5 3.5

Figure 4.5: Matrix of 2nd ESPO SD Committee Members assessmamtlts (median)
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These median results are similar to the ones fitwarfitst internal assessment, having
the existence of an EMS the top indicator with aliaue of 5, and the three operational
indicators (Carbon Footprint, waste managementvaaidkr consumption) the bottom

ones with a median of 3 and 3.5 respectively.
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4.3.2 External stakeholders’ assessments

It was considered that these internal assessmemiédwe unrepresentative without
integrating the respective views of ‘external stakders’ on the feasibility and
acceptance of the selected indicators. This isusecg the data needed in most of the
proposed EPIs does not derive purely from portaitibs as it also involves a number
of external stakeholders (such as terminal opesaioiship owners), and ii) it is worth
taking into account their opinions because theraatestakeholders will be directly or

indirectly, affected by the final selection of indtors.

The external stakeholders’ assessments includatbde& from the participants of an
international conference, a national ports orgainisa conference, an on-line

questionnaire, and the comments and advice recé&ioeda port operator company.

The international conference was organised by tlearCBaltic Sea Shipping Project
and it was held in Stockholm (Sweden) in Novemb®d® The environmental
indicators were assessed by 33 individuals, inolgidiesearchers (4), government
members (3), port managers (17), consultants (43l a port operator (1). The

questionnaire used in this assessment is includ@gpendix VII (page 201).

The proposed indicators were also presented antlated in the British Ports
Association (BPA) Conference 2010, held in Torq(al) in October 2010. A total of
114 individuals attended this national ports orgation conference whereby they gave
their opinion regarding the suitability of the s#&®l environmental indicators and
provided new indicators for consideration. A tenbplaf the assessment form is
included in Appendix VIII (page 202). In the Figude6 the respondents have been
categorised into 6 different groups: Port / HarbAuthority, Port Services Company,
Government department, local authority, Port / Fegight Association, and Cargo /
Logistics chain operators.
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Figure 4.6: Breakdown of the BPA Conference 2010 respondents
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Another procedure to obtain stakeholders’ assedsmeas an on-line survey, which
provided individuals or interested parties with thgportunity to assess the indicators
that were under examination. This questionnaire Wesly available and was not
restricted to the respondents. This survey lastadadble four months, starting on the
2nd February 2011 and finishing on the 13th May128dd obtained feedback from 114
participants. It was advertised via ESPO newskettspecialised media, and through
personal networks. Although all responses were arexv anonymously, the job

position of each respondent was requested in dodgain an understanding of their
field of expertise. It was also asked whether #spondent was working or residing in
one of the EU Member States. In terms of the cdrdéthe survey, each indicator was
presented, detailing a definition, a descriptiond aa calculation formula. It was

followed by the question ‘Do you think that the icator “X” is acceptable and

feasible?’ and giving six response options, randiog strongly agree (5) to strongly

disagree (1) or ‘No Opinion’. The vast majority thie responders (86%) was working
and / or residing in a European Union member stabereas the remaining 14% was

located in a different country.

Figure 4.7 evidences the variety in the respondeatsgorising them in 13 different
groups of stakeholders. A copy of the questiong@sk the on-line survey is provided
in Appendix IX (page 203).
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Figure 4.7: Breakdown of the on-line survey respondents
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In April 2011, a final evaluation took place. Iniglctase, advice was requested from
Hutchison Port Holdings (HPH), a leading port ineesdeveloper and operator that has
interests in 51 ports covering 25 countries thraughAsia, the Middle East, Africa,

Europe, the Americas and Australasia. This compgawyided guidance and specific

comments on several indicators.

The following table shows the summary overview e issessment results from both
internal and external stakeholders. The resuliglalyed are the mean of the acceptance
and feasibility, rated from 1 (least likely) to mdst likely). The number of respondents
in each assessment is provided within the brackeiscessive evaluations are presented
in chronological order so that the evolution of #esessments can be assessed through
time. It should be noted that in assessments daoti¢ by the ¥ ESPO SD Committee
and in the BPA Conference, there were fewer managemdicators evaluated because
those components had not yet been identified fahéu scrutiny. Although the two
ESPO Sustainable Development Committee assessmiemie fewer feedback
respondents in number compared with the rest of absessments, they may be
considered the most significant because they ircutie views of the European Port

Authorities’ representatives. Also, they are thestrmomprehensive assessments with a
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total 16 questions about the feasibility and aceq of the indicators (see Appendix
VI: Assessment Form).

The indicators are presented into two groups oSERImanagement indicators and ii)

operational indicators.

Table 4.13:0Overall results of internal and external stakehodd@ssessments

1st ESPO BPA C_Iea_n 2nd ESPO on-line
SD Shipping SD Overall
: Conference . . survey
Committee (114) Project | Committee (114) (289)
(17) (33) (11)
Management indicators
Environmental
Management System 4.3 4.0 4.6 4.6 3.9 4.3
Monitoring programme 3.7 3.9 4.4 4.0 40 4.0
Inventory of Significant
Environr¥1entalgAspects 38 i 3.7 45 391 40
Environmental Policy - - 4.5 4.3 40| 43
ESPO Code of Practice - - 3.8 3.9 3.7 338
_ Inventory of i i 3.6 4.2 38 | 39
environmental legislation
Objectives and Targets - - 4.3 4.2 39 41
Environmental Training - - 4.1 4.0 39| 4.0
Environmental Report - 3.9 4.3 4.3 38§ 41
Operational indicators
Carbon Footprint 3.7 3.4 3.9 3.7 3.7 3.7
Waste management 3.5 4.0 3.8 3.8 366 3.7
Water consumption 3.1 3.6 2.9 3.4 34 33

It may reasonably be proposed that the assessimavdsbeen broad-based, statistically
significant in number, and useful in confirming tlaeceptance and feasibility of
selected EPIs. The scores of each EPI are genarafigistent with each successive
assessment exercise to the extent that it is stegfyhgat the chosen EPIs satisfy the port
sector’s expectations and there is every prospacttappropriate data could be compiled
or calculated by respondent ports. With 289 diffié@ssessment respondents, it may be
argued that the average scores reported confirraspi@ad acceptance. The EPIs have
already been scrutinized by a genuinely represeatatross-section of the sector’s
stakeholders, including port authorities’ employeesnsultants, academics, terminal
operators, ship owners, governmental agents, pewoplking within the area of

technical-nautical services, shippers, rail transptvade unions, local communities
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adjacent to a port, barge transport and road taahsfllthough the on-line survey had
114 responses, it is worth pointing out that a 1d®&he participants were working
and/or residing outside the European Union; wHiléh& other assessments were from
members of European countries, with a high contioiourom British ports.

It is worth pointing out that the existence of amviEEonmental Management System and
an Environmental Policy obtained an impressive alvescore of 4.3, followed by the
definition of Objectives and Targets (4.1) and slbhg an Environmental Report
(4.1). Concerning operational indicators, both ©@arbFootprint and port waste

management retain its significance as a high-gradue with a score of 3.7 out of 5.

4.4 Description of potential indicators

Successive phases of research, assessments andtiewnal led to the achievement of a

final set of indicators which comprises of two tgpd EPIs:

i) A qualitative measure of a Port Authority’s atyilto deliver compliance and
effective environmental protection for the wide garof existing or potential issues that
may affect the port. These indicators are named s@Q@ated Environmental
Management Indicators and are composed by nine aoemps of environmental

management.

i) A calculated and quantified measure of the aktmpact related to specific
aspects, composed by three operational indicatioasiely Carbon Footprint, waste

management and water consumption.

4.4.1 Management Performance Indicators

Nine Environmental Management Indicators have lmsacted and, although at first
sight the checklist it may appear demanding in sewh data input, the response
required is YES or NO, with the option of requegtedditional detail in certain key
components, such as Environmental Monitoring onfigant Environmental Aspects,
which provide issue specific information relatedthe major issues faced by the ports

and their activities and operations carried out.
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A final index is calculated on the basis of specifieighting applied to the significance
attached to key components of environmental managethat demonstrates that useful
indices could be created for purposes of baselimke l'enchmark performance. The
initial weightings were derived from the assessmehtport and marine-related

professionals and then the consolidated value vesivedl on the basis of the Self
Diagnosis Method (SDM) experience that links witle fport sector's own standard of

environmental management, the Port Environmentale®eSystem (PERS).

The questions asked in calculating the index ateredated to terminology and

components recognised in environmental standandstlreey are fairly well known and
well-established within the port sector through #pplication of such environmental
management tools and standards as the Self Diagniglgithod (SDM), Port

Environmental Review System (PERS) and ISO 14001adt, most of these indicators
are required in order to qualify for an Environn@nManagement System (EMS)
standard certificate. The recommended componepisosuthe ESPO Code of Practice,
and an auditor or reviewer would expect to see th@masent in any meaningful

environmental management programme.

Table 4.14Weighting of theConsolidatedEnvironmental Management Indicators

Environmental Management Indicator Weighting
Environmental Management System 1
Environmental Monitoring Programme 1.25
Inventory of Significant Environmental Aspects 1.5
Environmental Policy 1.5
ESPO Code of Practice 0.5
Inventory of environmental legislation 1.5
Objectives and Targets 1
Environmental Training 0.75
Environmental Report 1

The weightings of the consolidated environmentahag@ment indicators (Table 4.14)
were derived from the protocols applied to theeeavprocedure for the EcoPorts Self-
Diagnosis Method (SDM). The components were estadtl during research for the EC
Eco-Information project fifteen years ago durindladmoration between the port sector
and Lloyd’s Register Quality Assurance (LRQA), andve since been adopted to
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become part of the standard review procedure fae Huropean Sea Ports

Organization’s (ESPO) tools and methods for povirenmental management.

The rationale for the weighting follows establishaddit practice as applied, for
example, to ISO 14001. With the objective of daiiwg compliance with legislative
and regulatory requirements, it is recognized thatEnvironmental Policy statement
(1.5) drives the whole system and that the Inveéesoof Significant Environmental
Aspects (1.5) and environmental legislation (1rg)the key components that an auditor
would expect to find in place. Monitoring (1.25)moth environmental condition and
management performance is recognized as being tedsem deliver evidence of
effectiveness of the EMS. In assessing benchmarfiorpgance and tracking progress
for the sector as a whole, and the performancehefiridividual Port Authority, the
presence or absence of an EMS (1.0), identificadio@bjectives and Targets (1.0), and
publishing an Environmental Report (1.0) are gra@sdpositive attributes in the
development and implementation of an environmgmtagiramme. The latter indicator
is recommended by ESPO and an auditor would exaecauthority to adopt the
sector’'s own policy-making body’s recommendatidaisvironmental Training (0.75) is
widely recognized by industry as being one of thesimeffective mechanisms for
implementing and maintaining environmental manageragstems to high standards of
delivery, and so ESPO recognizes the component pgsdive indicator of a port
authority’s programme. Reference to the ESPO Cdderactice (0.5) is seen as an
indicator of awareness of the sector's major emvirental policies, and as with

publishing a report; an auditor would expect rafeeeto this component.

The weightings adopted are in line with the curneraictice of the port sector's GAP
and SWOT analysis for the SDM, reflect the priosiyributed to components in the

audit trail, and are effective measures of trerfdaanagement performance.

The port sector has cooperated over 15 years iplygog data of this nature to
successive EcoPorts and ESPO surveys and reviadshese benchmark performance
indicators have been widely published and preserdrdbehalf of the sector.
Confidentiality is well established between porthawities, trade organizations and
academia. The following paragraphs justify the dede of each particular component
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and summarise the strengths and weaknesses thaghaliders reported in their

evaluations.

Environmental Management System

An Environmental Management System is a structareti systematic methodology of
the Authority’'s management programme that demotestracapability, functional
organization and activities specifically designeddeliver continuous improvement of

environmental quality and compliance with legisati

Stakeholders approved this indicator by rating ithwthe highest overall score.
Strengths in selecting this indicator are basedhenmethodologies and standards that

are already in place and many port authorities liawveliarised themselves with it.

Environmental Monitoring Programme

A monitoring programme consists of a repeated periobservation and measurement
of selected parameters that allows ports to estalitieir current status and trends of the

environmental quality.

This is a potentially useful EPI that gives the appnity to list the parameters and
issues being addressed. It relates to SEAs andheapotential to provide further
quantified detail. This could be an iterative psxestarting with YES/NO in terms
monitoring activity and progressing in stages te ithentification and detailing of the
monitoring programme and its results. Indeed, thleeras an indicator depends on the
contents of the monitoring programme and whether rissults of it lead to further

actions.

Inventory of Significant Environmental Aspects

This indicator addresses the existence of a cleddfined list of Significant
Environmental Aspects, that are activities, produeind services that have direct or

indirect impact on the environment (ISO, 1996).

Identifying the Significant Environmental Aspecttoas a port to focus its time and

efforts on those issues with major potential fovimmmental impact. To demonstrate
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awareness of and action taken to control impadts, Significant Environmental
Aspects (SEAs) should be reflected on the EnvirartaiePolicy and appropriate
control of the aspects should be implemented withm environmental management

programme.

Environmental policy

An environmental policy is a declaration of the tPAuthority’s public intentions and
principles in relation to its overall environmentgerformance, which gives a
framework for action and for setting its environnambjectives and targets. It is based
on a list of actions or principles which aim to yeet, reduce, or mitigate harmful
effects on nature and natural resources causedrngrs.

Both internal and external stakeholder’'s assessmamifirmed the value of this as a
significant EPI scoring the highest punctuation wsll. This component is a

fundamental and a preliminary question in the B&fnosis Method.

ESPO Code of Practice in port policy

The European Sea Ports Organisation (ESPO) Co&eactice represents the sector’'s
strategic view on environmental liabilities andpessibilities, and provides guidelines
on best practice. The first ESPO Code was publishet®94 and it was updated in
2003 taking into consideration the policy and pcacevolutions. In addition, ESPO
published the Code of practice on the Birds anditidbDirectives in 2006 and the
ESPO Code of Practice on Societal Integration ofsHo 2010.

The inclusion of the Code of Practice in the paliqy would be indicative of a well-
informed and pro-active organisation. It should dieessed that an environmental
reviewer or auditor would expect to see adoptiod snplementation of the sector’s

Code of Practice.

Inventory of Legislation

The inventory of legislation is a list of the lelgison and regulations relevant to the
port’s liabilities and responsibilities. Identifgrnthe relevant environmental legislation
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to which the Authority must comply is seen critlgalimportant in terms of
demonstrating compliance. How can any organizaleciare itself to be in compliance

if it is not aware of the legislation and regulasahat are in place?

Objectives and targets

As mentioned in Chapter 3, an objective is an dveravironmental goal that a Port
Authority sets itself to achieve, whereas a taiged detailed performance guideline,
quantified where possible, that needs to be setrmatlin order to achieve those
objectives (1ISO, 1996).

Setting and achieving environmental objectives darbets is seen as a major
contribution to guarantee continuous improvementhef environmental performance.
This results in cost and risk reduction, and it neyo be considered a strategic

procedure whereby a planned pathway can be followed

Environmental Training

This indicator aims to establish a variety of pesgmes where positive and on-going

environmental training and awareness-raising ae#is carried out.

It may be suggested that environmental trainingaiamone of the most cost-effective
techniques for raising employee awareness andobastice, and it is often indicative of
a pro-active response to the implementation of @SE Training is generally

widespread throughout the sector particularly wétspect to Health and Safety issues.

Environmental Report

An Environmental Report gives information about tkavironmental activities,
achievements and results that the Port Authoritg barried out throughout the

preceding year.

The existence of an Environmental Report, whetimea avebsite and/or as a hard copy,

is generally indicative of demonstrable competemcel activity in the area of
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environmental management, demonstrates action ngeraf stakeholders and is

recommended by ESPO Code of Practice.

4.4.2 Operational Performance Indicators

Several projects and standards agree in recogni§iagoon Footprint, Waste
Management and Water Consumption as the main o@eahtindicators that all
organisations should calculate and report. Examplie¢sese projects and standards are
the ‘Demonstrate and Assess New Tools for EnvirartaleSustainability’ (DANTES
Project, 2003), and the European Eco-Management Aardit Scheme (European

Commission, 2012).

Discussions with stakeholders suggested that @lonk and reporting of quantified
EPIs may be acceptable if clear, concise and stdisgal methodologies were
available. In addition, calculation, compilationdareporting of EPIs must be user-
friendly and should not involve undue time or cddte characteristics of these three

indictors are explained as follows:

Carbon Footprint

This Environmental Performance Indicator retaiessignificance as a high-profile issue
and is likely to emerge as an even stronger coradide in terms of legislation and

planning. As Carbon Footprint is a useful synthesfisenergy use, emissions and
impact, this could be considered as a major ERItthe sector adopts as a quantified

measure.

The challenge is to establish a common approacpratocol within the port sector
which should be consistent in its calculation. Whis knowledge, trends and patterns
would be meaningful over time. Although it is a gaially demanding calculation,
there are several existing and well recognisecherdarbon calculation models, namely
The Carbon Neutral Company, C Level, Pure Trust ldational Energy Foundation
(NEF). Furthermore, there is evidence of very sssitg application of appropriate
methodologies by ports, such as the EC ClimepafeBr or the World Ports Climate
Initiative which created an online Carbon Footpgatculator. As part of the PPRISM
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research project, a user-friendly methodology hagnbcompiled from the best
examples of existing models and it has already hested and completed by some
ESPO and BPA members.

If the calculations are made for the Port Authoahyy, these could still be standardised
against the total cargo handled (or equivalentg ifiitial effort should be to encourage
ports to adopt a culture of reporting the major ponents of Carbon Footprint. In the
first instance, ports could calculate from invoides their own consumption only. A
second model would be to work in collaboration watiected, major operators/tenants
that together produce, for example, 80% approxilpatietotal Carbon Footprint for the
port area (again, standardised to annual cargolédndinother option would be for a
port to calculate for whole port area as some pahtsady so, such as the Port of

Antwerp.

Waste Management

Waste management is a potentially complex issuerms of the range of material and
substances that may be defined as waste within @ory area. However, it is

increasingly significant and consistently reporésdoeing a high priority issue by many
port authorities. This EPI gives the opportunity fmort authorities to demonstrate
control over an issue that can be sensitive locdlhere may be scope for ports to
report best practice for the port area and to diyaselected components of waste

management and percentage recycling.

Water Consumption

The total volume of water consumption may be usedraindicator of sustainability in

the context of a particularly sensitive resourckhdugh it is not seen as a high priority
issue by some northern and western European goesentatives, it is a consideration
in other parts of the EU and adjoining countries. the wider community, water is

certainly a significant issue and the EU Water Feawrk Directive gives prominence

to the wide range of aspects involved. It may berthvaonsidering total water

consumption as an EPI because:

i) It can readily be measured from metering anks$ bd give quantified result.
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i) It can be used to demonstrate reduction in ues® use given appropriate

action and standardisation.

iii) Ease of reporting demonstrates willingness s¥ctor to manage an

increasingly valuable/scarce resource.

iv) Water consumption calculation assists in depelg a culture of EPI

reporting and it is a sensitive issue for the seicigeveral areas of Europe.

4.4.3 Environmental Condition Indicators

Bearing in mind the truism that ‘each port is umgin terms of its environmental
regime, the permissible levels of pollution in penlvironments may vary from port to
port and from member state to member state, acaptdi their specific legislation, the
requirements of the local community, and the paeation relative to other geographic

features

Whilst ports are strongly recommended to carry emtironmental monitoring within
the port area (ESPO, 2003), it should not be censdlto create a standardised list of
Environmental Condition Indicators recommendeduse in all European ports since
the types of pollution sources of one port arenmestessarily the same for another port.
Each port should use the condition indicators #ratmost appropriate to monitor the
impacts of their activities, and that is why no ieowmental condition indicator was

proposed for inclusion in the final set.

In addition, taking into account the prerequisiteselecting feasible, measurable and
practical indicators, it may be suggested that @teumeasurement and calculation of
condition indicators is a specialist and high-omstrcise that in some ports would be
beyond their resources or be inappropriate in teomheir priorities of monitoring.

Proposing highly demanding indicators would notcemage widespread culture of EPI

monitoring and reporting.

The Consolidated Environmental Management Indisgbooposed and explained above
encourage the development and implementation ofaitoring strategy that should
encourage port-specific EPIs to be adopted as saiges
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5 EPI Tool

5.1 Description

As part of this thesis, an EPI Tool was developed delivered within the PPRISM
Research Project as a user-friendly methodologssist port authorities in calculating
and reporting the selected Environmental Performamdicators (EPIs): Carbon
Footprint, Water Consumption and components of aste Management. The tool
also incorporates a checklist (YES/NO response) the nine Consolidated
Environmental Management Indicators, where a fimaééx is calculated on the basis of

the specific weighting presented in Table 4.14

This science-based tool has been specifically desidgo facilitate the calculation and

reporting of the selected EPIs by acting as:

1) A gquideline: it includes a justification of thselected indicators and

instructions for use.

2) A calculating methodology in itself: only datgput is required; the tool does

the calculations immediately ‘at the touch-of-atbot.

3) A reporting approach: it includes an instantarsesummary of calculations
and it produces graphics automatically, readilypseid to be included in an

Environmental Report.

The tool, which is in a Microsoft Excel format,dsmposed of six independent sections.
Although ports are encouraged to complete all sptisns, they have the choice to fill
in only the sections that they prefer or for whitdta is available. However, completing

as much of the tool as possible would:

1) Be a proactive environmental activity worthy i#porting as part of their

environmental and sustainability endeavours.
i) Establish useful baseline data that can be lopibn if they adopt the tool.

iii) Provide the port sector with (anonymous) eoaimental performance data.

The complete EPI Tool is included in Appendix X dpa205). The following

paragraphs explain the characteristics each section
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1) PORT PROFILE (page 205)

Ports are asked to complete characteristics angaoemts of their performance, such
as the annual cargo handled, annual TEUs, annsakpgers or the square meters of
the port area, which are requested to assist thduinterpretation of the results. The

contact details (hame and contact e-mail) anddhepsition of the respondent are also
required, along with the year to which the datenmgfin order to be able to identify

trends and progress from periodic application eftthol. Ports are advised that all data

provided will be treated in strict confidence.

2) CONSOLIDATED ENVIRONMENTAL MANAGEMENT INDICATORS
(page 205)

Ports are asked if their environmental managemeogramme includes or makes
reference to each of the nine Consolidated Enviesrtal Management Indicators. For
affirmative responses, ports have to tid)(this component. Each indicator has a
specific weighting and, depending on the answhaestdol will provide a final index, up

to 10 points. Ports can easily track their envirental management performance by
completing this checklist on a regular basis. dgress is made, their final score will be

increased.

3) CARBON FOOTPRINT (page 206)
Respondents are asked to enter the period thatcdve data being entered for this
Carbon Footprint calculation, either monthly, qadst or annually. It is pointed out that

this period should be the same for all the scogetailed below).

Ports are required to select one option concertiiegnput data, which may apply to

any of the following three factors:
)] Facilities exclusively under the operational cohtfoPort Authority.

i) Areas and facilities managed by major operators tandnts (Includes
data for i) above). The criteria for identifying aor operators or
tenants may be defined by the Port Authority on liasis of local
knowledge of their apparent or monitored impacts. €&ample, input
may reflect data from the top 20% of tenants thatipce 80% of total
emissions (if this information is known). If nohet Authority may select

those with the presumed highest impact — the actuaiber may not
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necessarily be critical as long as the same corapaare selected year-

on-year. This approach will still yield a trendrindhe starting baseline.

i) The whole port area (Including data for i) andaibove).

Respondents are asked to enter the units conswergediffes, KWh, tonnes, km) in the
coloured boxes headed ‘Activity Data’. According ®HG Protocol (Carbon Trust,
2010), emission sources are divided into threedhfit scopes:

e Scope 1:Direct emissions resulting from fossil fuels corstions on site. These
include stationary sources (operational machinescaanes, heating or cooling)
and mobile sources (company owned vehicles sucltaes or vessels). In
stationary sources, the activity data can be intced in different units, usually
either tonnes or KWh. In mobile sources, the afstigdata can be either in litres

consumed or km driven.

* Scope 2:Indirect emissions for consumption of electrigityported to the site. It
includes electricity used for harbour lightningdaor the heating and lightning
of the building. It also includes electricity usabg cranes, lighthouses, or

electricity usage for other purposes.

» Scope 3:Any other indirect emissions from sources not alyecontrolled by
the organisation, for example, employee busineswvekr and employee

commuting.

All Scope 1 and Scope 2 emissions should be indludet the authority can choose
which Scope 3 emissions to include, if any, becauseconsidered as ‘voluntary’ by
the GHG Protocaol.

The Emission Factors (kg GO per unit consumed) of this tool are based on data
published by DEFRA - Department of Environment, #@md Rural Affairs of British
Government in 2009 (DEFRA, 2009). The Emission &iaébr electricity differs in
each country because it is based on its grid aearay of different types of generation.
As the country of the respondent port is askechegort profile information, the tool
identifies the actual Emission Factor of the copmatnd calculates the GHG emissions

for electricity consumption accordingly.
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The program calculates the GHG emissions fromripatiof activity data of each port.
The results are given in tonnes of carbon dioxigeivalent (CQe). This measure is
used to compare the emissions from the greenhoasesgbased on their Global
Warming Potential (GWP). C@ emissions are calculated by multiplying the eiorss
of each of the six greenhouse gases (carbon digxid®), methane (Ck), nitrous
oxide (NO), hydrofluorocarbons (HFCs), perfluorocarbons GBF and sulphur
hexafluoride (SE)) by its 100-year Global Warming Potential (GWBn completion
of the input of data, users of the tool will findet overall result expressed in tons
CO.e/selected calculation period (month / quarterat)ye

Once the data has been introduced, the model sreatgraphic that shows the
percentage of each scope. This is helpful in if@ng which scope contributes the
most to the GHG emissions. The graphic is readippgéed for incorporation into to the

port's Environmental Report.

For purposes of benchmarking, due to the many biasainvolved, the total Carbon
Footprint emissions should be standardised to anuwmm factor. Using the data
introduced in the port profile section, the toalkdtly standardises the Carbon Footprint

results.

The Carbon Footprint tool takes the same approactsewveral existing and well
recognised online carbon calculation models, naniélg Carbon Neutral Company
(http://www.carbonneutral.com/carbon-calculator€))evel (http://www.clevel.co.uk/

businesscalc), Pure Trust (http://www.puretrustiudtgpage.jsp?id=104) and National
Energy Foundation (http://www.nef.org.uk/greencomypeo2calculator.htm).

Nevertheless, the EPI Tool does not require commmetd the Internet to work because it
is presented in a Microsoft Excel format, which da@ helpful when the Internet

connexion is restricted.

4) PORT WASTE MANAGEMENT (page 208)

The Authority is asked to provide input data abmdycled and non-recycled waste.

The waste typology is classified in five categariselid waste, liquid waste, non-

hazardous industrial waste, hazardous waste andeoynled waste. Each category

already includes examples of waste that are comyn@alycled; however, suggestion
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boxes are also given in order to specify any oteeycled waste. Solid waste is
composed of organic waste, cupboard and papertigplaed glass. Liquid waste
includes grey water, black water and ballast wa@ommon examples of non-
hazardous industrial waste are scrap metal, waerains of nets, electronic waste,
aerosols, oil filters or floating debris. Hazardowsste consist basically of ink

cartridges, used oil, fluorescents, and alkaline lautton batteries.

With the input data, the program calculates thaltamount of collected and recycled
waste, and the percentage of overall recyclingadlgh input data may be entered in
kg, tonnes, litres or units of waste per annum,eddmg on the port’'s accounting
method, the final output is given in tonnes perry&ais is done using conversion units
and density values, wherever it is possible. Sityileo the Carbon Footprint indicator,

a graphic is created with each percentage of redywehste.

5) WATER CONSUMPTION (page 211)

Consumption data can be introduced either in libresubic metres depending on which
unit is more convenient for the port; however, timal value of water consumption is

given in cubic metres. Following the stakeholdeesommendations, input data may be
categorised as drinking water or non-drinking waecording to the source or the

nature of the water.

The tool gives the opportunity to report only thertPAuthority’s water consumption or

the whole port area, if the data is available. Epdas of typical water usages for each
case are provided. Major uses of Port Authorityawvaionsumption are buildings and
irrigation. For the port area, water is mainly u$ed cleaning the common areas, for
supply to vessels, and third parties consumptiagaiy blank spaces are provided in
order to specify other usages.

The EPI Tool gives a summary of the total drinkiagd non-drinking water

consumption of the Port Authority and the wholetpmea. A graphic with the water

usages is provided and it is readily availableréporting purposes.
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6) OVERALL RESULTS (page 212)

The final section of the tool is a summary of thsuits. It compiles the results obtained
in each section and displays them in absolute vahaethe standardised results against
annual cargo, annual TEUs, annual passengers aridapga. Port authorities are
encouraged to adopt this tool as a procedure tuleaé and report periodically selected
EPIs because it establishes a consistent appraaculbmitting data and information

and calculating the results.

7) FEEDBACK ASSESSMENT (OPTIONAL) (page 213)

Users are encouraged to provide feedback on tletigahility of the EPI Tool in terms

of time and effort invested in completing it, eadeunderstanding, and general user-
friendliness. There is a scale from 1 to 5 whendspoan evaluate these above measures
(where 1l=least and 5=most), and a suggestion beaeremespondents can add further
comments. All comments and suggestions are takenaiccount to improve particular

aspects of the tool.

The tool was introduced to port authorities in cotion with a ‘Step-by-step guide to
the PPRISM tool for Environmental Performance Iathes’, a schematic plan designed
to help in the understanding and use of the EPI.Tobis guide is appended in

Appendix XI (page 214).

5.2 Assessment and validation

The EPI Tool was used and accessed by members BOESroviding them with
explanations and guidance for use, and encourdagengdoption of the tool within their
Port Authority as a methodology to calculate an@ore selected environmental

indicators.

The objectives of completing this tool were i) @lidate the feasibility of the proposed
Environmental Performance Indicators; ii) to dentmate whether the proposed EPIs
are currently implemented and used by the sectjr;identify difficulties in the

calculation of the indicators; and iv) obtain feadk and results to improve and update

the tool.
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The tool was explained to the participants of théidh Ports Association (BPA)

Environmental Contacts Meeting, a workshop hel@andiff in June 2011 where more
than 20 BPA members attended the meeting. Memb®wased opinions about their
experience in using Environmental Performance btdis in their port, the challenges
of particular indicators and how the tool couldibgroved. In addition, through the
ESPO Secretariat, the EPI Tool was also sent eldctlly to all ESPO Members. A

total number of 47 port authorities completed atsteone section of the tool and
provided data on environmental indicators. The irgduhe ESPO Members in terms of
data, assessment and feedback has been a sulestzage for the further evaluation of
EPIs.

The results obtained were analysed by means of R && a SWOT analysis. The GAP
analysis compares actual performance with the eéggesponses. Out of the four
independent sections that were available to be tmisyg) the GAP analysis provides a
quick assessment of the current sections that wesavered. If the section was
completed, it has been selected with’arf Table 5.1. ‘Number completed’ in the right-

hand column represents the total number of EPMenesl by each respondent port.

The names of the ports are listed by coded referancorder to guarantee the
anonymity of the ports and confidentiality of dafdith the aim of determining to what
extent the responses were representative of therseespondent ports were classified
into four size categories as previously recognided ESPO in its periodic
Environmental Reviews: A (< 1 million tonnes), B {10 million tonnes), C (10 - 25
million tonnes) and D (>25 million tonnes). The otnies of the respondent ports are

also displayed in the table to show the represeertabverage of the sample.
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Table 5.1: GAP Analysis of EPI Tool responses

Carbon Waste Water Management| Number
Code| Size | Country |Footprint | Management|consumption| indicators | completed
P1 C | Slovenia J J J J 4
P2 D | Spain J J J J 4
P3 D | Netherlands J J J 3
P4 D | Romania J J J J 4
P5 D | Netherlands J J 2
P6 D | Latvia J J J J 4
P7 B | Portugal J J J J 4
P8 B | ltaly J 1
P9 D | Italy J J 2
P10 D | Ireland J J J J 4
P11 D | Germany J J J 3
P12 C | Germany J J J J 4
P13 D | France J J J J 4
P14 A | Croatia J J J 3
P15 D | Belgium J J J 3
P16 B | Albania J J J 3
P17 C | Croatia J J J 3
P18 B | Finland J J J J 4
P19 D | France J J J J 4
P20 D | France J J J 3
P21 D | Germany J J J J 4
P22 C | Greece J 1
P23 | C | italy J J J 3
P24 | C | italy J J 2
P25 B | ltaly J J J 3
P26 D | Malta J J 2
p27 D | Netherlands J 1
P28 B | Portugal J J J 3
P29 D | Spain J J J J 4
P30 D | Spain J J J J 4
P31 B | Sweden J J J J 4
P32 B | Croatia J J J J 4
P33 D | Estonia J J J 3
P34 C | Finland J J J J 4
P35 B | Finland J J J J 4
P36 B | Germany J J 2
P37 A | Greece J J J 3
P38 A | Greece J 1
P39 B | Ireland J J J 3
P40 D | Sweden J J 2
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Carbon Waste Water Management| Number

Code| Size | Country |Footprint | Management|consumption| indicators | completed
P41 B | UK J J 2
P42 B | Norway J J 2
P43 D | France J J J J 4
P44 C | Denmark J J J 3
P45 B | Denmark J J J 3
P46 D | Lithuania J J J 3
P47 C | UK J J J 3

Total ports 35 31 33 44

Percentage| 74.5% 66% 70.2% 93.6%

The majority of ports completed most of the sedipnoposed: 18 ports answered all
four EPIs and 17 ports completed three EPIs. Gtlienpressure on port professionals
to respond to so many requests for information feomide range of interested bodies,

the geographical and numerical responses are @edidatisfactory and encouraging.
Out of a total of 47 ports that contributed to finevision of input data:

» 35 ports provided data on their Carbon Footpridt3%)

» 31 ports provided data on their waste managemeéft)6

» 33 ports provided data on their water consumpti@n2%o)

* 44 ports provided data on their environmental manamnt (93.6%)

The total number of respondents may reasonablydimed as a representative profile
of ports actively involved in EPI monitoring. Comoig the size of the respondent

ports:
» 3 are Small ports handling less than 1 million smannually (6.4%)

* 14 are Medium ports handling between 1 and 10 onilionnes annually
(29.8%)

9 are Large ports handling between 10 and 25 mililonnes annually
(19.1%)

* 21 are Very Large ports handling more than 25 amlltonnes annually
(44.7%)
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Very Large ports dominate the feedback but it iggested that this reflects the

resources available and the priorities given toisisae of performance indicators. The

overall findings are in line with the previous 2&®dback responses from the various

internal and external stakeholder assessmentshvdoiofirmed the general feasibility

and acceptability of the proposed indicators.

The SWOT analysis is a method used to evaluate Strengths, Weaknesses,

Opportunities, and Threats of a system. Table 2gmts the SWOT analysis of the

responses of the EPI Tool. The characteristicaol €@omponent are:

Strengths — existing good or best practices anouia@able elements.

urgency, and that may put the Authority at disadxge.

could readily be addressed.

considered a fundamental flaw in the managemepbree option.

Table 5.2: SWOT analysis of the EPI Tool responses

Weaknesses — elements that should be avoided oessdd as matters of

Opportunities — components that have potentialifgerovement and that

Threats — areas that could be subject to legalomctprosecution, or

STRENGTHS

- Representative coverage of the seg

based on responses from 23 differ

European maritime states

- Responses include results from each

the 4 categories of size of port
recognised by ESPO

- Wide-range of statistical data a

quantitative  information of  actua

calculations of EPIs

the establishe

acceptance and implementation of

Confirmation of

proposed EPIs

WEAKNESSES

contact or representative.

did not respond on EPIs

ne Priorities, communication and issues
altime may have been significant in t
response.

d The recurring tenet that ‘each port
thenique’

methodology and strategy accorded

continues to complicate

- Additional research confirms that marﬁspecific EPI monitoring

torJn some instances, the request for |
edata may not have reached the appropt
Some [
adfithorities with a known pro-active reco

asf environmental achievement, apparer
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iate
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itly
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S
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ports have monitored EPIs for seve
years and the culture of reporting
established within the sector, and base
performance and trends are alred

noticeable

ralStandardisation or normalization of ing
idata continues to be a challenge in te
inéinput

ady

ut

MS

OPPORTUNITIES
Feedback o]
professionals provide the opportunity

comments from

enhance further and update the EPI Tog
-The EPI TOOL provided the opportuni
for calculating these EPIs for the first tin
as they had not previously been calculg

THREATS
it Although a sample response of 47 pg
tbas merit, the extent to which it represe

Dla sector of some 1200 European ports I

tyoe questioned

he
ted

DI'ts
nts

nay

by some ports.

All comments provided by the respondent ports Haeen analysed and classified into
three categories of response: i) for informatio /action; ii) follow-up direct with port

| feedback to port; and iii) accept and incorporate recommendations. The statistical
data and quantitative results as well as the cortsnieom feedback are provided in
Appendix Xl (page 215).

The data and information derived from the pilop@sses were accepted in good faith
in this first instance of requesting direct andfessional application of the EPI Tool.
No verification, auditing or review was carried otttowever, detailed study of the
feedback comments and assessments suggest tipsoteelures for using the tool were

pursued according to the guidelines issued asopéne EPI Tool.

There are major variations in the quantities, vaamand amount of detail provided by
the respondent ports. This would reflect the néijuexpected differences in the local
circumstances, managerial organization and actipitgfile of the individual ports.

However, it can reasonably be argued that the teesabtained have followed a

consistent methodology applied by different ports.
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5.3 European Port Observatory

The PPRISM research project was also tasked witbulpting the proposed Port
Observatory shortly to be commissioned by ESPOespanse to the interest by the
European Commission in seeking evidence of thenéxte which EC Directives are
being implemented. In this section, the conceptadturopean Port Observatory is

defined and a concrete proposal for its implemenas provided.

The European Port Observatory aims to provide Imsiggo the overall performance of
the European port sector, involving the five categ of indicators included in the
PPRISM research project. The observatory will tadkis goal by collecting periodical
data on performance indicators from European péttavever, the Observatory will
only give information on the overall performancetloé European port sector through
trends over time, and will not provide data on pegformance of individual ports or

terminals.

The development of the observatory may be seeneasréation of a ‘dashboard’ of the
port sector performance, demonstrating the sectoosimitment to transparency,
compliance and self-improvement. Figure 5.1 dratws similarity between a car
dashboard and the proposed observatory. In the sapehat while driving a car the
driver wants to be sure that there is sufficiel fgimilarly, it is important to know that
speed limit is not being exceeded. The Observgiooyides, at-a-glance, the sector’s

progress and achievements and could act as anveanhyng indicator.

Figure 5.1: European Port Observatory Dashboard
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Contributing to the observatory is also thoughbéouseful for individual ports because
it brings them the chance to report in indicatdrat trespond to port stakeholders’
concerns, they are kept updated with the sectordgrpss and they are able to
benchmark their performance against the EU averbgeddition, their contribution

may be helpful to increase their international tapan and prestige.

The responses to the pilot exercise of 74.5% forhb@a Footprint, 66% for waste

management, 70.2% for water consumption and 93d@%rivironmental management
(see Table 5.1) demonstrate the sector’s readarebssvillingness to submit data related
to the proposed EPIs. It is suggested that thestatald be collected using the EPI Tool

in order to provide a consistent calculation appihcand reporting format.

Four major groups have been considered as the mlesiant parties involved in the
observatory: i) the ESPO Secretariat, which will nage and coordinate the
development of the European Port Observatoryhe) $cientific Advisory Committee
(SAC) which consists of the academic partners vewlin PPRISM and is responsible
for analysing the input data, providing scientiidvice and publishing the report
progress, iii) The Steering Committee (STEC) thatludes ESPO Technical
Committees and representatives of the European @ssion has the role of guiding
and overseeing the Observatory’s progress and rpsafce, iv) The Forum of
Contributing Ports that is a platform composed lytp that submit data to the
observatory, and it aims to ensure that their corscand suggestions are taken into

account.

Bearing in mind the need for realistic, practicadhel pragmatic management response
options, it is recommended to submit data and mé&tion on an annual basis. Yearly
reporting of monitoring results may be deemed eigffit for meaningful trends to be
reported. The first contribution is expected topbesented at the ESPO Conference in
Sopot (Poland) in May 2012, based on the PPRISM péisults and data obtained from
the public domain. In the second year of the olaery (2013) a publication on
analysis and trends of the performance of the Ettgextor will be released, developed
by the Scientific Advisory Committee. It is propdstnat, after 2014, the observatory
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will additionally take the form of a publicly avalble dashboard uploaded in the ESPO

website, which is meant to be updated periodically.

The observatory results should be based on a sadipp®rts as representative as
possible in order to encourage the culture of noomg throughout the sector.
Consistency of participating ports year-on-year Mdae the ideal. The development of
the dashboard should be a phased exercise stémimgfirst principles based on the
pilot experience and evolving to a longer-term ctaxipy as the sector gains and
exchanges experience. Periods of consolidation luild confidence and produce

meaningful benchmark performance indices.

The expected users of the outputs of the observatolude several parties, such as the
contributing ports (ports that have provided datthe observatory), members of ESPO,
national and European policy-makers, academic reisegs and other users including
media, consultants, and port stakeholders. Depgndim the role of each interested

party, the annual publications will either be foresubject to a fee.

The culture and practice of identifying, monitorirand reporting Environmental
Performance Indicators is reasonably widely esthblil within European ports with
sufficient examples of existing good practice bemgported for several years. A
research focussed on existing experience and erangdl monitoring and reporting
indicators within the sector has been carried mwatrder to demonstrate the potential for
delivering a representative dashboard of Europeant Bector environmental
performance. This section analyses the selecteidaitmils through website research,

identifying examples of best practice on managerardtoperational indicators.

Management Performance Indicators

In Europe, the reporting of Environmental Manageimssmponents has been well-
established within the sector for 16 years through EcoPorts/ESPO network.
However, the benchmark performance of EPIs is ndély established outside Europe.
A search through 125 websites of international pathorities (excluding Europe) was

made in order to investigate aspects of their @avironmental performance.

149



5. EPI Tool

Although the aim was to research on the nine manageindicators proposed, some
certain key components were unlikely to be founthis research, and therefore, these
indicators were replaced by others more likelyeaabalysed in a website research such
as the existence of a separate environmental sestidhe website or whether the

Environmental Policy is made available to the publi

Recognising that there is a wide range of port®ufinout the sector, ports were
selected that were representative of the diffeepés and commercial profiles. 25
websites per continent were investigated, providingtal of 125 port authorities for
analysis. North and Latin America were treated dferdnt continents. Table 5.3
presents the overall results of each question peh eontinent in percentage of
existence (‘yes’) and non-existence (‘no’). Thele@ahiso includes the results from the
‘ESPO / EcoPorts Port Environmental Review 20022(European port authorities)
and from the 28 British ports that participatedtiie ESPO questionnaire. Appendix
XIII (page 228) provides a list of the internatibparticipant ports along with their size

and the results of each question.
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Table 5.3: Performance of environmental management of intéonal ports

North
“ Africa America Latin America ESPO UK

QUESTIONS %Y | %N | %Y | %N | %Y | %N | %Y | %N | %Y %N [ %Y | %N | %Y | %N

Does the port have a separate
1 | environmental section in the website] 56 44 4 96 20 80 16 84 20 80 69 31 86 | 14

2 | Does the port have any EMS? 60 40 20 80 32 68 28 72 20 80 48 52 68 | 32
Does the port have any Environment

3 | Policy? 72 28 28 72 36 64 44 56 28 72 72 28 89 | 11
Is the Environmental Policy made

4 | available to the public? 36 64 8 92 12 88 24 76 16 84 62 38 89 | 11

Does the port publish an
5 | Environmental Report / Review? 56 44 20 80 20 80 36 64 16 84 43 57 54 | 46
Is environmental monitoring carried
6 | out in your port? 72 28 32 68 40 60 56 44 24 76 77 23 71 | 29
Has the port identified environmenta
indicators to monitor trends in

7 | environmental performance? 44 56 16 84 24 76 44 56 8 92 60 40 68 | 32
Does the port publish factual data by
which the public can assess the tren
8 | of its environmental performance? 4 96 0 100 8 92 20 80 0 100 36 64 43 | 57
Average 50 50 16 84 24 76 34 66.5| 16.5 835 | 58 416 71 | 29

Overall, the European port authorities tend to revgher percentage in the existence of envirosah@mnagement components, followed by the
ports from Oceania. The results illustrate thatsome continents, especially Asia and Latin Amerfcather progress could be made. The
components that have a better acceptance and iraptation are the existence of an environmentatpoin EMS and a monitoring programme.
In fact, these three components were shown toderiks with highest scores in both, internal andraal stakeholders’ assessments.
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The proposal for the European Port Observatory mvirenmental manageme
components is presented in the following figurejowhdemonstrates progress throt
time.

Figure 5.2: Changes over time in components of environmentalagamer

Environmental
Management

% of positive response

The responses from 1996, 2004 and 2009 were cainfriben ESPO Environment
Reviews and the ones from 2011 from the EPI Tolé $ample did not include the sa
ports year-ongear and the size of sample was also different gaeln. Nevertheless,
can be stated that trends of progress are reasorgiresentative

Operational Performance Indicators

Concerning the operational indicatoresearch about best praescin monitoring an
reporting Carbon @otprint, waste management and water consurr in ports was
made. The data wemmllected mainly from publicly available environmeinreports ol
reviews uploaded in port authorities’ websites apgrs given i International
Conferences. This information demonstrated thatstlected indicators are curren
measured within the sector, and there are a witlgeraf methodologies used in report

results.

Increasingly, ports are committed to calculatingl reporting their Carbon Footprir

This is demonstrated frigure5.3 which shows trends in G@missions at selected pot
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The graphic include examples of different size gaties of ports. This image w
submited to ESPO as potential format for the EU Obseryatf performance indicator

Figure 5.3: Trends ir Carbon Footprint emissions at selected ¢
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Amongst the main conclusions it is interesting tte that most of the researchedts
have been calculating theirarbon Motprint since, at least, 2007. In addition,

majority of ports have experienced a reduction heirt total emissions, the mc
significant being the port of Rotterdam, which Idecreased its emissions by 15.!
between 2007 and 2009. Nevertheless, comparisawede these results must be tree
with caution because they have not followed theesaatculation methodology (they ¢
usually either the Greenhouse Gas (GHG) Protoc the methodology develop by the
Climeport Project- see eBtion 2.4) and even more so because the resudtsnat

standardised to a common ground (tonnes of cafgo, sl or number of passenger:

As has been mentioned before, port Waste Managema potentially complex issue
terms of the range of material and substancesntiagt be defined as waste within
port area. In order to know what is generally bemgycled by port authorities, a resea

was conducted investigating the current beractices, shown inrable 5.4 by seven
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European ports. It is worth pointing out that tinidicator only takes into account the port

waste, not the ships waste because it is alreaplyated by the MARPOL Convention.

Table 5.4: Examples of waste management in European ports

Source A Coruna | Algeciras | Cartagena | Castellon Catalan | Bilbao | Santander
Ports

Solid Waste

Organic 1100t 196.64 t 1152t 4120 kg 410t

Paper 344t | Total solid 8.82t 141 861 kg 13.88 t 5540 K

Plastics 57t waste 3.9t 10.1t 0.095 m3 140 kg

Glass 1.3tonnes 10 kg

Non-hazardous

industrial waste

Scrap metal 154t 4873 kd 44.94 t

Wood 3321 m 165t 1m3 1052

Electronic waste 460 kg 0.19t 54 u

Polystyrene 4615 M

Remains of nets 41t

Loading waste, 1257 t

sweepings and

bulks

Aerosols 0.019t

Qil filters 0.14t 4u

Floating debris 11.1t

Hazardous waste

Ink cartridges 152 u 167 u 117 u

Used QOil 2400 | 1t 10 kg 31 3.383t 15t

Fluorescents 1201 | 160 kg 24 kg 209 y 228 kg @0 k

Batteries 0.313t 400 kg 499 kg 31.7 kg 823|kg u43

Port waste may be classified as i) solid wastechvimcludes organic waste, paper and

cardboard, plastic and glass; ii) non-hazardousistihl waste, such as scrap metal,

wood or electronic waste; and iii) hazardous wastach includes ink cartridges, used

oil, fluorescents and batteries. Reporting porttevéself is another complex issue due to

the range of options by which it may be expresSetne components may be reported in

units, volume (litres or cubic meters) or weightdgrams or tonnes).

Table 5.5 lists the top recycled wastes from thespanalysed and the number of times

each topic was reported. This list provides amgimisinto the priority components that are
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considered feasible and relevant to recycle. Tipeptosition is for solid waste (paper,
plastic and organic) followed by hazardous wadte(éscents, used oil and batteries).

Table 5.5: Top recycled wastes from the ports analysed

Top recycled wastes Number of times reported
Paper 7
Plastic 6

Organic 6
Fluorescents 6
Used oil 6
Batteries 6
Wood 4
Electronic waste 3
Scrap metal 3
Ink cartridges
Oil filters 2

A proposal for the dashboard in terms of waste mament is presented in Figure 5.4:

Figure 5.4: Trends inwaste management at selected ports
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Following the analysis of Carbon Footprint and Véadgianagement, a research on water
consumption in port authorities was carried oute Tésults are presented in Figure 5.5:

Figure 5.5: Trends in water consumption at selected ports
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The analysis demonstrates that, in general, thearelsed ports tend to decrease the total
water consumption over the years, exemplified paldrly in Dublin and Bilbao ports,
which have had a reduction of 57.7% and 46.2% ctsedy. However, the evolution of

the port commercial activities should be taken irdocount to draw confident
conclusions.

While some ports have reported the water consumpiidy from the Port Authority
usage, other ports having included the whole p@a avater consumption. Knowing the
major water sources contributes to have a betteégnmanagement and may lead to cost
savings.

These examples of best practices have demonstiaéea@ culture of EPI monitoring is
established within the sector, confirmed that squog authorities are willing to make
information available, proved the feasibility ofla@slating and displaying trends, and

provided detail of yearly changes and reduced enwiental impacts.
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6 Conclusions

This study has investigated the identification aedection of Environmental Performance
Indicators (EPIs) for sustainable port management the capacity for Port Authorities to
adopt and implement them. Many findings have ente@e this research has progressed,
which are identified and discussed in this chafugether with the implication they may have
on future investigations. The research pathwayvaéidated the research hypotheses and has

fulfilled the research objectives established atlibginning of the research.

Initially, this thesis has confirmed, by providiferts and figures in Section 2.2, that the port
sector and the shipping industry are vital for neimng the global economy and the welfare
of the current society. Modern ports are real entnagyenerators, being able to handle any
type of goods and being a major provider of dieeud indirect jobs. In addition, it has been
demonstrated that, compared with other transporntatiethods such as highway, railway and
air transportation, shipping consumes less engrpduces fewer exhaust emissions and it
has a smaller frequency of accidents per tonnamgfocmoved.

Nevertheless, port authorities, although diversesia®, geographical surroundings, activity
profile and administration, share a common fadtoey all have to satisfy economic demands
and industrial activity with sustainable developme&ompliance with legislation and cost and
risk reduction. Any kind of economic and industradtivity has a certain impact on the
environment and ports are no exception. Therefpoet environmental managers need to
apply performance indicators in order to demonstittus and progress, and the overall
trends of these issues.

The thesis considers in Section 3.1 that the ado@nd use of Environmental Performance
Indicators may bring benefits and added-value td @othorities because indicators monitor
the progress made, provide a picture of trendscliatiges over time, measure the extent to
which environmental goals are being achieved, atpfll in building future objectives and
targets and have a key role in providing early-wagrinformation. In addition, legislative
and regulatory pressures and local stakeholdercexipens have increased the need for the
sector to demonstrate its environmental credentialsreport initiatives, and to produce
tangible evidencef progress. These reasons confirms the hypothesidich states that

sustainable development of port area operationsnesjthe use of appropriate EPIs.
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In Section 3.4, the research has identified moas tBOO indicators already in use or with
potential for use, which demonstrate the varietynohitoring and environmental actions that
are currently undertaken by some ports and progenyipothesis ii) that there are a range of
potential EPIs that may be applied to deliver affecenvironmental management. These
indicators are classified into 25 sub-categories\alestrating the wide range of activities,
tasks and responsibilities with which the port emwmental management is involved. This
confirms that port areas represent some of the mtesisive and complex interactions at the

point of contact between land and sea.

This comprehensive list of indicators may be seea helpful inventory for port managers to
have a broader understanding of the indicatorsriat be applied for monitoring in ports.
This list was also used as a baseline for the seteof the final set of indicators for the

proposed Observatory of Port Performance (ESPO).

The related project (PPRISM) evolved with the asiglyand examination of each indicator
against specific criteria, reducing them to 37 ¢athrs categorised as potential indicators for
use. After discussions with port and marine profesds, and both quantitative and
gualitative assessments from a wide range of pakekolders, a final set of twelve indicators
was proposed: a checklist of nine Environmental &gment indicators and three
operational indicators, namely Carbon Footprintst@ananagement and water consumption.

These indicators are presented and described pterhé

This research led to the recommendation of theetbperational indicators that were accepted
by ESPO for use in the proposed Observatory. Tiseareh confirms that the three
operational indicators are appropriate for impletagon within European ports because they
are related to high priority issues identified bgrtpprofessionals in successive ESPO
Environmental reviews. The nine environmental managnt indicators are also
recommended for adoption because they are meastia® port authority’s and sector’'s
competence and capability to manage. As seen iheTaB environmental priority issues
change with time and, therefore, relevant EPIs raBsp have to change with time and
circumstances. However, if effective managementatdrs are in place, the port would have
the ability to manage a wide range of environmergailles and to deliver environmental
protection and sustainability as such changes o@duthe proposed components are related

to terminology of recognised environmental managemtandards.
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In order to assist port authorities in calculatargl reporting the proposed indicators, a user-
friendly methodology was developed as part of tegearch pathway, called the EPI Tool and
introduced in chapter 5. This tool was sent to PO members encouraging them to
calculate and report the proposed indicators ancdopt these indicators within their
environmental programme. For the ports that hadcatitulated these indicators before, the
tool provided an opportunity to initiate and implemh an appropriate programme because it
gave them service support in carrying out the datmns. Ports that had previous experience
of those calculations were asked to provide thé gector with environmental performance
data (with the promise that this would be treated¢anfidence and reported anonymously).
The tool includes guidelines for use, the calcalatinethod itself, and a reporting approach
that produces graphics readily adapted to be ieclush an Environmental Report. The
development of the EPI Tool has the potential tckena significant contribution to the
sector’'s proposed Observatory because ports thet ddopted the tool can build on their

performance on a yearly basis with a consistenhauztiogy.

The overall replies and contributions from portg a@m line with the previous feedback
responses from stakeholders. This confirms the rgérieasibility and acceptability of the
proposed indicators. The answers from port autlesriproved that a culture of EPI
monitoring is already established within the seend some port authorities are willing to
make information available. Both quantitative andalgative data and information is
available that could readily be incorporated intme@aningful ‘dashboard’ (see Figure 5.1) of
European, port sector, environmental performanbe. Aypothesis iii) that port professionals
are actively and currently using EPIs has beeratdid with many examples of existing good

practice having been reported for several years.

The total number of respondents may reasonablydmmed as a representative coverage of
the sector in terms of the size of ports as itudek results from each of the four size
categories as recognised by ESPO. Similarly, it rbaysuggested that participating or

contributing ports were representative in termthefgeographical locations with results from

23 different European maritime states being indiudéhe feedback obtained from port

authorities contributed to the amendment of thé too

Once the proposed indicators were proved to besfaatory, the research continued to

demonstrate that what is representative to priigesector’s performance is to display trends
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of performance rather than absolute values. Exanplebest practices in monitoring and

reporting indicators over time among European pedee researched, proving in Section 5.3
that the selected indicators are currently measwithdn the sector. The research shows that
although the challenge of the harmonisation ofgpoiethodologies and techniques remain,

trends of progress are reasonably representative.

The research has revealed the port sector's pmdoesiate. However, there is scope for
further adoption and implementation of EPI use imitpbort Environmental Management
Programmes. Firstly, the use of environmental iatics should be further promoted and
encouraged throughout European port authorities Riart Associations, Training
Programmes, and international conferences. Thislines) an integrated communication
exercise and ESPO and national port associatioaswatl-placed to achieve this end.
Secondly, the developed Tool could be presentgubtb authorities as a science-based and
user-friendly methodology to assist the calculatmal reporting of the indicators. There are
more than 1200 ports in Europe and the challengeirs/olve as many of them as possible.

The implementation of Environmental Performancedatbrs and the adoption of the Tool
are of mutual benefit to several interested partiedividual port authorities can use the
indicators to provide summarized data on their mmmental performance, and the tool
facilitates their calculation and reporting. Naabport organisations may apply the indicators
in order to provide evidence of pro-active monitgrand reporting. The port sector in general
may demonstrate its overall performance using titecators to show at-a-glance trends.
Finally, the European Commission can see the exbewhich European Directives are being

put into practice.

The study aimed at selecting indicators appropaaie relevant for the European port sector
as a whole. As a consequence, the proposed intBoatosidered environmental issues which
tend to be shared by all European ports. Neveldhelthere are ‘site specific’ indicators
according to the characteristics of each port #lab should be taken into account. It is
recommended that ports also adopt the most apptepiindicators relevant to their
Significant Environmental Aspects, especially ire tikase of environmental condition

indicators.
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Overall, the three research objectives specifiethatbeginning of the research have been

achieved:

)

i)

A set of key Environmental Performance Indicatansdustainable port management
in European Ports have been identified, analyseskssed and accepted by the port

community.

A science-based tool has been delivered for trectfle application of these selected
indicators.

iii) A proposal for a future European Port Observatoag been provided based on

examples of current best practices in Europeanaudhorities.

Future research

Based on the experience of this research pathwayay reasonably be suggested that future

research into this subject area could usefully $omur

The development of EPI-specific tools for applioativhere ports require local action

responses.

The development of an EPI protocol specificallyigiesed for the special cases of

small ports.

Integrated management of port and shipping intertesbugh agreed programmes and

the calculation of appropriate indices.

Further research into the application of EPIs tawiEbmmental Management of the

Logistic Chain.
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Glossary of terms

Environmental aspect: Element of the Port Authority’s activities, prodsicr services

which can interact with the environment.

Environmental audit: A systematic evaluation to determine whether ot tie
environmental management system and environmergdiormance comply with
planned arrangements, and whether or not the syistenplemented effectively, and is

suitable to fulfil the Port Authority’s environmeitpolicy.

Environmental impact: Any change to the environment, whether adverdeeneficial,

wholly or partially resulting from the Port Authtyis activities, products or services.

Environmental issue: A generic term for all natural and commercial reses,

environmental impact or effects and user /operedoflicts relevant to management.

Environmental management:Management that enables the Port Authority tobéista

an environmental policy and objectives comply witem and demonstrate them to the
outside world. The policy must be relevant to tloet Authority’s activities, products,
services and their environmental effects. It shaléd be understood, implemented and

maintained at all staff levels.

Environmental management program: A description of the company’s specific
objectives and activities to ensure protection loé E£nvironment at a given site,
including a description of the measures taken eisaged to achieve such objectives

and where appropriate the deadlines set for imphatien of such measures.

Environmental Management SystemThe part of the overall management system that
includes organizational structure, planning adbeit responsibilities, practices,
procedures, processes and resources for developmglementing, achieving,

reviewing and maintaining the environmental policy.
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Environmental objective: Overall environmental goal, arising from the eamimental
policy, that an organisation sets itself to achjeaed which is quantifiable where

practicable.

Environmental performance: Measurable outputs of the environmental management
system, relating to the Port Authority’s controltbé impacts of its activities, products
or services on the environment, based on its enwiemtal policy, objectives and

targets.

Environmental Performance Indicator (EPI): A specific expression providing

information about an organisation’s environmentfgrmance.

Environmental policy: Statement by the Port Authority of its intentiomsl rinciples
in relation to its overall environmental performanehich provides a framework for

action and for the setting of its environmentalealiyes and targets.

Environmental review: an initial comprehensive analysis of the environtakissues,

impact and performance related to activities ingbg area.

Environmental target: detailed performance requirement, quantified wipeaeticable
that arises from the environmental objectives drad heeds to be set and met in order

to achieve those objectives.

Monitoring: Activity involving repeated observation, accorditig a pre-determined
schedule, of one or more elements of the environrtemetect their characteristics

(status and trends).

Significant Environmental Aspect: An aspect with a significant impact on the
environment. Screening for significance: can beebasn legal requirements, policy
statements and risk analysis of the impact of #@eet. If an impact is regarded as

significant (e.g. opinion of stakeholders), theeadhas to be regarded as significant.
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Appendix I: ESPO Environmental Review 2009: pamgting ports

Table App.1: ESPO Environmental Review 2009: list of participgtports

Number Name Country Website

1 Hamburg Germany www.hpa-hamburg.de

2 Dublin Ireland www.dublinport.ie

3 Koper Slovenia http://www.luka-kp.si/eng/

4 Thessaloniki Greece www.thpa.gr

5 Calais France http://www.calais-port.com

6 Galway Ireland www.galwayharbour.com

7 Le Havre France http://www.havre-port.fr

8 Lerwick UK www.lerwick-harbour.co.uk

9 Aberdeen UK http://www.aberdeen-harbour.co.uk

10 Constantza Romania www.constantza-port.com

11 Portland UK www.portland-port.co.uk

12 Port Finland www.portofturku.fi

13 Kotka Finland http://www.portofkotka.fi

14 Genoa Italy www.porto.genova.it/

15 Aviles Spain www.puertoaviles.com

16 Huelva Spain http://www.puertohuelva.com

17 Le Légué France http://cci-cote_sdarmor-
prod.audaxis.com/

18 Vigo Spain WWW.apvigo.es

19 Skagen Denmark www.skagen-havn.dk

20 Ghent Belgium www.skagen-havn.dk

21 Rgnne Denmark www.roennehavn.dk

22 Copenhagen Sweden Www.cmport.com

23 Harwich UK www.harwich.co.uk

24 London Thamesport UK www.londonthamesport.co.uk

25 Fowey UK www.foweyharbour.co.uk

26 Dover UK www.doverport.co.uk

27 Felixstowe UK www.portoffelixstowe.co.uk

28 Tor Bay UK www.tor-bay-harbour.co.uk

29 kolding Denmark www.koldingport.dk

30 Milford Haven UK www.mhpa.co.uk

31 Thyboron Denmark www.thyboronport.dk

32 Stockholm Sweden www.stoports.com

33 Landskrona Hamn AB Sweden www.landskrona-hamn.se

34 Helsingborg Sweden www.port.helsingborg.se

35 Larne UK www.portoflarne.co.uk

36 Nordfjord Norway www.nordfjordhavn.no

37 Bremen Germany www.wirtschaft.boremen.de

Ostfriesische Insel- und
38 Kiistenhafen Germany N/A
39 Gavle Sweden www.wirtschaft.boremen.de
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Number Name Country Website
40 Karlshamn Sweden www.wirtschaft.oremen.de
41 Emden Germany www.emden-port.de
42 Peterhead UK www.peterheadport.co.uk
43 Brunsbduttel Germany www.schrammgroup.de
44 (;Zzgg{’ ; grvrvﬁnz(()eretl UK Www.severnvts.co.uk
45 ng)eeggﬁsrcﬂgiten Germany www.lhg-online.de
46 Hvide Sande Denmark www.hvidesandehavn.dk
47 Brake Germany www.nports.de
48 Sassnitz Germany www.faehrhafen-sassnitz.de
49 Southampton UK www.southamptonvts.co.uk
50 Amsterdam Netherlandg www.portofamsterdam.nl
51 Rostock Germany www.rostock-port.de
52 Falmouth Docks UK WWW.ap-group.co.uk
53 Goteborg Sweden www.portgot.se
54 Bilbao Spain www.bilbaoport.es
55 Piraeus Greece www.olp.gr
56 Dubrovnik Croatia www.portdubrovnik.hr
57 Rijeka Croatia www.portauthority.hr/rijeka
58 Grimsby & Immingham UK www.abports.co.uk
59 Plymouth UK www.abports.co.uk
60 Falmouth UK www.falmouthport.co.uk
61 Teignmouth UK www.abports.co.uk
62 Waterford Ireland www.abports.co.uk
63 Cork Ireland www.portofcork.ie
64 Lowestoft UK www.abports.co.uk
65 Ayr & Troon UK www.abports.co.uk
66 Ploce Croatia www.port-authority-ploce.hr
67 Tyne UK www.portoftyne.co.uk
68 Tallinn Estonia www.portoftallinn.com
69 Nakskov Denmark N/A
70 Valéncia Spain www.valenciaport.com/
71 A Coruiia Spain Www.puertocoruna.com
72 Odense Denmark www.odensehavn.dk
73 Korsoer Denmark www.odensehavn.dk
74 Marseille France www.marseille-port.fr
75 Puerto de Marin Spain www.apmarin.com
76 Santander Spain www.puertosantander.es
77 Gijén Spain www.puertosantander.es
78 Paris France www.paris-ports.fr
79 Aalborg Denmark www.aalborghavn.dk
80 Castelld Spain www.portcastello.com
81 Oslo Norway http://www.oslohavn.no/english/
82 Alicante Spain www.puertoalicante.com
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—

Number Name Country Website
83 Aarhus Denmark www.aarhushavn.dk
84 Belfast UK www.belfast-harbour.co.uk
85 Antwerp Belgium www.portofantwerp.com
86 Grenaa Denmark www.port-of-grenaa.com
87 Koege Denmark www.koegehavn.dk
88 Pietarsaari Finland www.portofpietarsaari.fi
89 Teignmouth UK www.teignmouthharbour.com
90 Ramsgate UK portoframsgate.co.uk
91 Cannes France www.riviera-ports.com
92 Brest France http://www.brest.port.fr/
93 Bristol UK http://www.bristolport.co.uk/
94 la Rochelle France www.larochelle.port.fr
95 Randers Havn Denmark www.randershavn.dk
96 Varna Bulgaria http://www.bgports.bg/
97 la Nouvelle France http://www.port-la-nouvelle.com/
98 Rotterdam Netherlandg www.portofrotterdam.com
99 Sundsvall oljehamn AB Sweden http://www.sundstamn.se/
100 Norrkg[t)lljr:/ge?i HAaan och Sweden http://www.norrkoping-port.se/
101 Hargshamn Sweden www.hargshamn.se
102 Halmstad Sweden http://www.halmstadharbour.se/
103 Neath UK No website
104 Rouen France www.rouen.port.fr
105 Trelleborg Finland www. trelleborgshamn.se
106 Oulu Finland www.ouluport.com
107 Zeeland Netherlands www.zeeland-seaports.com
108 Harlingen Netherlands www.harlingen.nl
109 Riga Latvia http://www.freeportofriga.lv/
110 Dunkerque France www.portofdunkerque.com
111 Associated Danish Ports Denmark www.adp-as.com
112 Hirtshals Denmark portofhirtshals.com
113 Trelleborg Sweden | http://www.trelleborgshamn.se/e
114 Visby Sweden www.visbyport.com
115 Shannon Foynes Ireland www.sfpc.ie
116 Zeebrugge Belgium www.portofzeebrugge.be
117 Helsinki Finland www.portofhelsinki.fi
118 Algeciras Spain www.apba.es
119 Poole UK www.phc.co.uk
120 Limassol Cyprus WWWw.cpa.gov.cy
121 Galati Romania www.romanian-ports.ro
122 Barcelona Spain www.apb.es
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Appendix Il: Environmental legislation affecting ge

International conventions

Table App.2: Environmental international conventions affectiny{s

Name, acronym and
year

Description

International
Convention Relating
to Intervention on the
High Seas in Cases ¢
Qil Pollution
Casualties
(INTERVENTION),
1969

The INTERVENTION Convention affirms the right ofcaastal state
to take such measures on the high seas as may dessaey tg
prevent, mitigate or eliminate danger to its coastlor related
finterests from pollution by oil. In view of the rgasing quantity o
other substances, mainly chemicals, carried bysshife Conventiof
was extended with the International Convention &eja to
Intervention on the High Seas in Cases of Marindufon by
Substances other than Oil (1973).

Convention on the
Prevention of Maring
Pollution by Dumping
of Wastes and Othe
Matter 1972 (London
Convention)

The London Convention has a global character, antributes to the
international control and prevention of marine ptdin. It prohibits
rthe dumping (deliberate disposal at sea) of certa@izardous
materials, requires a special permit for the dugmha number of
other identified materials and a general permitfiier wastes.

International
Convention for the
Safety of Life at Se:
(SOLAS), 1974

The SOLAS Convention is generally regarded as thetnmportant
of all international treaties concerning the safetymerchant ships.
The main objective of the SOLAS Convention is te@fy minimum
astandards for the construction, equipment and tiperaf ships,
compatible with their safety. Flag States are rasfide for ensuring
that ships under their flag comply with its requoients.

The MARPOL Convention is the main international wemtion
covering prevention of pollution of the marine eowment by ships.
Its regulations aim at preventing and minimizindiygen from ships
and it contains six technical Annexes includiRggulations for the
Prevention of Pollution by Oil, Noxious Liquid Suasces in Bulk
Harmful Substances Carried by Sea in Packaged Feemage from
Ships, Garbage from Ships and Air Pollution frompSh

International
Convention for the
Prevention

Pollution from Shipg
(MARPOL)
1973/1978.
International
Convention on
Standards of Training
Certification and
Watchkeeping

(STCW), 1978.

The STCW Convention was the first to establish dasquirements
on training, certification and watchkeeping for fegars on an
international level. Previously, the standardsraining, certification
,and watchkeeping were established by individual egoments
usually without reference to practices in otherrtaas. As a result
standards and procedures varied widely.
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Name, acronym and
year

Description

International
Convention on Oil
Pollution

Ships are required to carry an oil pollution emamyeplan and tg
report incidents of pollution to coastal authosti@’he convention
details the actions that are to be taken in caseatient. A Protoco
to the OPRC relating to hazardous and noxious anbsts (OPRCH
HNS Protocol) was adopted in March 2000 and entertedforce in
June 2007.

Preparedness,
Response and Cd
operation (OPRC)
1990

International
Convention on the
Control of Harmful

Anti-fouling Systems
on Ships (AFS), 2001

The Convention prohibits the use of harmful orgarsotin anti-
fouling paints used on ships and establishes a amésin to prevent
the potential future use of other harmful substanceanti-fouling
systems.

The Convention aims to prevent the potentially déating effects of|
the spread of harmful aquatic organisms carriedships' ballast
water from one region to another. The Conventiolh nequire all
ships to implement a Ballast Water and Sedimentsadgament Plan
Although it was adopted in February 2004,dtnot yet in force
because it has not beemtified by, at least, 30 States, whi
represents the 35 per cent of world merchant shipjginnage.

J

.a

International

Convention for the
Control and
Management of
Ships’ Ballast Water
and Sediments
(BWM), 2004

The Hong Kong
International

Convention for the
Safe and

Environmentally
Sound Recycling of
Ships, 2009

The Convention is aimed at ensuring that ships,deng recycled
after reaching the end of their operational livds; not pose any
unnecessary risk to human health and safety dretemvironment.

Source: Adapted from

International Marine Organisation,120
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European Directives

Table App.3: Environmental European directives affecting ports

Name, acronym and
year

Description

This Directive provides a comprehensive schemgatiection for
all wild bird species naturally occurring in the Elywas adopted
as a response to increasing concern about thendedh Europe's
wild bird populations resulting from pollution, B®f habitats as
well as unsustainable use.

Conservation of Wild
Birds Directive
1979/409/EEC
Environmental Impac
Assessment (EIA
Directive 1985/337/EE(C
(Amended b
2009/31/EC)

y view to reduce their environmental impact.

t . . . . . .

EIA Directive aims to provide a high level of protien of the
Lenvironment and to contribute to the integratioren¥ironmental
considerations into the preparation of individuabjects with a

AY

Conservation of Naturs
Habitats and of Wild
Flora and
Directive 1992/43/EEC

Fauna

|

Habitats Directiveaims to protect over 1.000 animals and pl
species and over 200 so called ‘habitat types’ @ogcial types of
forests, meadows, wetlands), which are of Eurojr@ortance.

VOC Emissions Directive
1994/63/EC

| vVoC controls the Volatile Organic Compound emissiogsulting
"from the storage of petrol in terminals and itstribsition from
terminals to service stations.

ant

Ambient Air Quality| This Directive lays down the basic principles ofstaategy for
Assessment andestablishing quality objectives for ambient air,awling up
Management  Directivecommon methods and criteria for assessing air tyualnd
1996/62/EC obtaining and disseminates information on air dyali
IPPC Directive Integrated PoIIuthn .Preventlon and .Control (IPPID))e.ctl've
1996/61/EC .controls. the emissions from a wide range of indaist
installations.
WIPD Directive| Waste Incineration Plants Directive sets operatiamnditions
2000/76/EC and technical requirements for Waste Incineratiami?
The Directive commits EU Member States to achiewsdg
gualitative and quantitative status of all watedies by 2015. It is
Water Framework

Directive 2000/60/EC

a framework in the sense that it prescribes stepseach the
common goal rather than adopting the more tradatibimit value
approach.

Port

for ship-generated waste

and cargo residue
Directive 2000/59/EC

reception facilities

The Directive goes one step further than the MARP
" Convention by addressing in detail the legal, foiah and
ractical responsibilities of the different operatinvolved in the
delivery of ship generated waste and cargo residu&siropean

OL

ports.
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Name, acronym and

Description
year
LCP Directive| Large Combustion Plants Directive controls theearissions of
2001/80/EC certain pollutants from Large Combustion Plants.

Strategic Environmenta

SEA Directive aims to provide a high level of paditen of the
environment and to contribute to the integratioren¥ironmental

Assessment (SEA)considerations into the preparation of public planprogrammes
Directive 2001/42/EC . . . . .

with a view to reduce their environmental impact.
Assessment andNoise Directive is aimed at controlling noise péred by people
Management of in built-up areas, in public parks or other quigeas in an

environmental
Directive 2002/49/EC

Noisé

»agglomeration, in quiet areas in open country, nsarools,
hospitals and other noise-sensitive buildings ardsa

Community vessel traffig

| This directive aims to establish a European Unigl)(vessel
“traffic monitoring and information system with aew to

monitorin and . . . .
. .g enhancing safety and minimising the environmentapdct of
information system and . . . . e
. ... |'shipping accidents. It sets the requirements ferrtbtification of

repealing Directive dangerous and polluting goods carried on boardsshi
2002/59/EC g pPofUting g P
Public Access The Directive obliges port administrations to pessand update
Environmental environmental information relevant to their aciedt and make, or
Information Directivel their own initiative, this information available oglectronic
2003/04 EC databases that are publicly and easily accessible.

. . ... | The Directive establishes a framework for environtakliability
Environmental Liability

Directive 2004/35/EC

based on the “polluter pays” principle, with a viésvpreventing
and remedying environmental damage.

Source: Adapted from EUR-Lex Access to European Union La@]11
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Appendix Ill: Port associations

National level

Table App.4: Examples of port associations at a national level

Name

Description

Ports Australia

Ports Australia represents the marine and portoaitigs in Australia

and aims to promote public awareness, understaratidgsupport for

ports’ contribution to national and regional deyetent and their ke
role in transport supply chains. Ports Australia leantributed to thg
development of policies, strategies and guidinghgiples for port
sustainable activities.

BPA was created in 1992 and represents the insedsits 85 full
members and numerous associate members. The respiotie British
ports’ sector to environmental responsibilities twe®n progressivel
more supportive and proactive in terms of initiefiy projects an
programmes involving management schemes, trainmgnitoring,
research and collaborative involvement in coasiakzmanagement ar
conservation issues.

<

1%

O]

d

British Ports
Association
(BPA)
Associated
British Ports
(ABP)

ABP owns and operates 21 ports all around the UK handles

approximately a quarter of the country’s seabomssled. ABP has

implemented an Environmental Policy which seeksestablish g
balance between the need to act commercially agid tcommitment tg

|

the environment.

Source: Port associations’ websites, 2011

Regional level

Table App.5: Examples of port associations at a regional level

Name

Description

European Se
Ports
Organisation

(ESPO)

ESPO was founded in 1993 and represents the Europeds,
focussing on the development of a common Europeah golicy, in
which ESPO gives priority to the environment.

One of the first ESPO tasks was the publicatiothef Environment
aCode of Practice in 1994, which was the first Eeaopcode for ports,
setting out the basic principles of environmentaknagemen
applicable to all types of ports. A reviewed Enumzental Code o
Practice was published in 2003, taking into consitien the policy an
practice evolutions since 1994. Two codes more leen published,
the ESPO Code of practice on the Birds and Haldaesctives in 200
which set out recommendations to port managers mgrivith the
Birds and Habitats Directives and the ESPO CodePalctice o
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Societal Integration of Ports in 2010, which enega&d members to 1
pro-active the field of societal function of ports.

Apart from the Codes of practice, ESPO has condueteironmenta
surveys on a regular basis in order to identifyitiseies that are at sta
for EU ports in the field of environment and toaddish a port sector’
European benchmark of environmental performance. fiflst survey
was conducted in February 1996 and 281 ports fr@éndifferent
European countries took part in this questionndimre2004, a secon
study was undertaken, receiving answers from 12%pé&inally, in

2009 a third major environmental survey was cardet] updating the

results of previous similar exercises and assesbhm@rogress that ha
been achieved over the past 14 years. The innovatias the
development of a web based tool, which made e#stecompletion of
the review online and facilitated the analysishaf tesults.

Furthermore, every year since 2001, ESPO has peligsn Annua

Report. These reports describe improvements inr@mviental aspects

activities carried out by ESPO during the year, @SRembers an
structure, European port statistics, among others.

EcoPorts
Foundation
(EPF)

The EcoPorts Foundation (EPF) is a non-profit oigstion establishe
in 1999 as a formal structure for the exchangexptgence in areas (¢
port environment and sustainability.
EcoPorts Foundation developed voluntary projectehsuas the
ECOPORTS Project (1997-1999) and promoted bestramwiental
practice. This research project led to the devekm and

implementation of environmental management toolshsas the Self

Diagnosis Method (SDM), the Port Environmental RewiSystem
(PERS) certification or a Noise management syst®ther activities
carried out by the Foundation were environmentaining of port
managers, creation of a solutions’ database (exghah experience
and best practices) and the organisation of worhslamd internationg
conferences. Since February 2011, EcoPorts is ratesd) within the
structure of ESPO and the EcoPorts tools SDM arfdF&re availablg
to the broad ESPO membership.

American
Association 0f
Port Authorities|
(AAPA)

AAPA was founded in 1912 and is a trade associatibich represent
more than 160 public port authorities in the Uniftdtes, Canada, tl
Caribbean and Latin America. AAPA promotes the gmn interestg
of the port community, and provides leadershipradd, transportatior]
environmental and other issues related to port Idpueent and
operations. Since 1973, AAPA has recognized bestr@mmental
practices in the port industry celebrating the Emwvnental
Improvement Awards.

e
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Name

Description

California
Association of
Port Authorities
(CAPA)

CAPA has been in existence since 1940 and is caeuid promoting
the interests of California’s ports, maintaining state’s leading role i
the maritime industry, and leading the way in instdxe and cutting
edge environmentally-friendly port operations. Thperts employ
environmental planning departments to ensure campé with state
regional, and local regulations. CAPA works regylawith local
jurisdictions, local communities and other intesest pursue long-terr

solutions to goods movement challenges, includnegptrotection of the

environment.

Baltic Ports
Organisation
(BPO)

BPO represents forty ports in nine countries orsiés of the Balti¢

Sea. The main objective of the organisation is ngprove the
competitiveness of maritime transport in the Baiéigion by increasin
the efficiency of ports. It also aims to improve-aueration with port
users and operators, authorities and interest grogpply new
technology in the port sector, and promote goodirenmental
behaviour.

PMAESA is a regional organisation for the ports amatitime sector ir
Eastern and Southern Africa. It seeks to promogt peactices amon
member ports by creating an enabling environmentefcchange o
information and capacity building to contribute tbe economid
development of the region.

Port
Management
Association of
Eastern and
Southern Africa
(PMAESA)
European
Federation  of
Inland Portg
(EFIP)

EFIP is acting as the unique voice of nearly 20@nd ports in 19
countries in Europe since 1994. EFIP highlights prainotes the rol¢
of inland ports as nodal points for intermodal #@ort, combining
road, rail, maritime and inland waterway transpdEIP actively
follows all developments in the field of EU trangjpand environmentg
representing the inland ports to the Europeantui&ins.

North Adriatic
Ports
Association
(NAPA)

NAPA is composed by five port authorities: portRédvenna, Venice
Trieste, Koper and Rijeka. The association anttepaooperation if
the development of maritime and hinterland conpesti visits from
cruise lines, environmental protection, safety andormation

=)

=

174

(=]

i

1%

-

technology.

Source: Port associations’ websites, 2011
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International level

Table App.6: Examples of port associations at an internatideaé|

Name Description
IMO is the United Nations specialized agency wigisponsibility for
the safety and security of shipping and the pregantf marine
International pollution by ships. It has promoted the adoption abund 50
Maritime conventions and protocols and adopted more tha@0ldddes ang

Organisation
(IMO)

recommendations concerning maritime law such agtysaksues
rescue, lifesaving appliances, fishing ships’ safletad lines, flag stat
implementation, and oil pollution. Examples of eowmental
significant conventions adopted by IMO are mentcbmeTable 2.3.

[1°)

International
Association of
Cities and Ports
(IACP)

U7

IACP is an international network of public and @ate stakeholder
implicated in the sustainable development of thet pity. IACP brings
together elected representatives of cities andrdtoal government,
maritime, and waterway bodies; port administratiand their national
tutelary authorities, urban and port operatorsgmgmises installed if
port cities; service providers for city — port mdis, architects,
landscape architects, and urban planners and sitiesrand researc
institutes. It aims to build contacts between thies and their ports,
creating an international exchange of knowledgeexmrience as well
as showing the projects and achievements that guit cities have
accomplished.

[

GreenPort is a quarterly magazine which providesnass informatior]
on environmental best practice and corporate respiity centred on
marine ports and terminals, including shippingnsgort and logistics.
It provides analysis of the latest trends and amsj offering cast

D

1Y

174

g

GreenPort . . . .
studies, interviews and project based featureser@tert also produce
Journal . .
the highly respected series of annual GreenPofeoamces and event
such as the GreenPort Conference or the GreenRurgre€ss. The
emphasis of these events is to examine practicahamically viable
solutions as well as applications and case studies.
IAPH represents today 230 ports in about 90 coesitrits principa
objective is to develop and foster good relatiams @ooperation amon
. all ports and harbours in the world by proving aufo to exchange
International . .
L opinions and share experiences on the latest tr@noisrt management
Association of . . .
Ports and and operations. IAPH strives to emphasize and pterttte fact that
Harbours ports form a vital link in the waterborne transptidn and play such ja
(IAPH) vital role in today's global economy. On April 20Q8e Internation

Association of Ports and Harbours requested itd EBowvironmen
Committee to provide a mechanism for assistinggbes to comba
climate change. In July 2008, the C40 World Polim&te Declaratio
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was adopted when 55 ports from all over the woalthe together at the
C40 World Ports Climate Conference in Rotterdaroaimmit to jointly
reduce the threat of global climate change. Folgwaup the conference
appeared the World Port Climate Initiative. Althbugis related to the
IAPH, it has been treated as a separate orgamsatiis report.

\1*4

World
Climate
Initiative
(WPCI)

Port

Its missions are to raise awareness in the porhardtime community
of need for action; initiate studies, strategied antions to reduce port
emissions and improve air quality; provide a platfdor the maritime
port sector for the exchange of information; makailable information
on the effects of climate change on the maritime povironment and
measures for its mitigation. Past and current ptsjenclude: Low
Emission Yard Equipment, On-shore Power Supplyb@arootprint,
Environmental Ship Index and Efficient Lightingténmodal Transpor
and sustainability in Lease Agreements.

—

Source: Port associations’ websites, 2011
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Appendix IV: Research projects

Table App.7: Description of selected research projects
Project name,

Description
acronym and years
Environmental ECEPA Project demonstrated new technologies foange
Challenges for environment. A guideline titled “Soil Recycling Buropean
European Port Ports” was developed and the practical benefitshadring
Authorities (ECEPA) | knowledge on technological and procedural solutiforsre-
1995 - 1996 use of contaminated port sites were demonstrated.
Methodologies for
estimating air The overall objective of the project was to develapd
pollutant emissions | provide models to estimate and evaluate the impaat
from transport transport on air pollutant emissions and energygorption.

(MEET) 1996 — 1997
MARPOL rules and
ship generated waste
(EMARC)
1996 — 1997

The project assessed the effects of MARPOL Reguiatbn
the port environment throughout Europe and investid
systems for the management of ships’ waste.

The project aimed to improve environmental condsia port
areas by developing an extended network of pohauiiites,
acting as a catalyst for action amongst many Ew@ogsort
authorities and stimulating considerable progress port
environmental management. The project developed| an
environmental information-system which was mairdgdéd on
1) a diagnosis tool, ii) an information engine, aig a
communication platform. The Self Diagnosis Meth&as a
diagnosis tool that allowed ports to assess theirenmental
ECO-Information in | situation and performance by supporting environaepobrt

European ports managers to periodically review their port's enwmgental
(ECO-Information) performance and the progress achieved through tiFhe.
1997-1999 information engine was an on-line database comgini

practical experiences from projects of ports, camog the
development and implementation of environmentalitsms.
A communication platform was the ECO-webs
(www.ecoports.com) offering the opportunity for tperts to
find and exchange information and to get in touclthy
specialists in each port.

te
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Project name,
acronym and years

Description

Harbours - Silting anc
Environmental

Sedimentology (H-
SENSE) 1998 — 2001

H-SENSE project aimed at developing a predic
sedimentological model for the management of harl
activities with regard to silting and the evaluatioof
environmental pollution.

live
bou

Towards an
Environmentally
Friendly Port
Community
(ECOPORT)
1998 — 2000

The aim of the project was to develop a methodoltt
would enable port areas to adopt Environmental /gameent
Systems and meet the EU requirements for a subtaimad
environmentally-friendly European Transport Polidy.was
undertaken by the Valencia Port Authority and codied by
the European Union.

Automatic Tool for
Environmental
Diagnosis (HADA)
2002 — 2005

The main objectives of the project were to desigysiem for|
air quality control in port areas, to create a aystfor
monitoring and reducing noise levels, to developaaticle
emission model and to create a real-time decisiakimg and
response system for taking action in the eventri@fgular
situations.

Port Environmental
Indicator System
(INDAPORT)

2002 — 2003

INDAPORT Project aimed at obtaining an Environmeél
Indicator System that provides the most preciserin&tion
possible on the state and the evolution of the renment
within the port boundary.

nta

Information exchange
and impact
assessment for
enhanced
environmental
conscious operations
in European ports an
terminals
(ECOPORTYS)

2002 — 2005

The main goals of ECOPORTS Project were to harneathie
environmental management approach of port autberiin
Europe, to exchange experiences in order to avouble
work and to implement best practices in respegtoof-related
environmental issues. The products of the projeetewan
Environmental Management and Information System IE&N
which included a training system, a Decision-Supystem
1(DSS), a Strategic Overview of Significant Envircemtal
Aspects (SOSEA), a Self Diagnosis Method (SDM), an
Port Environmental Review System (PERS). Thesestaal
methodologies continued available for port authesitafter
the end of the project.

Environmental
Integration for Ports
and Cities (SIMPYC)
2004 — 2008

SIMPYC Project aimed at finding solutions to sonfettte
problems arising from port-city relations by co-oating the
actions between ports and city councils. It alsmeal at
providing solutions to the environmental managemeh
fishing and leisure ports located in small munittjes.

—_—
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Project name,
acronym and years

Description

Noise Management ir
European Ports
(NoMEPorts)
2005-2008

1l

The project’s objective was the reduction of noisejse
related annoyance and health problems of peopleglaround
port industrial areas through demonstration of isemapping
and management system and through the developnheat
Good Practice Guide.

Port Environmental
Information Collector
(PEARL)

2005-2008

PEAR Project focused on the development of a
Environmental Management System Platform capable
optimal exploitation of space and in situ data pid and
models.

Port
2 of

Regeneration of Port-
Cities: Elefsina Bay
2020 (ELEFSINA)
2005 — 2009

The project established a collaborative approachthe
integrated socio-environmental regeneration of thban
agglomeration of the Bay of Elefsina.

Risk Management
Systems for
Dangerous Goods
Transport in
Mediterranean Area
(MADAMA)

2006 — 2008

Its main objective was to understand, define angnbaise
actions in relation to the control and protectidndangerous
goods in the transport chain and improve the sgcand risk
control and management by the use of ICT toolsrdeioto
obtain a sustainable mobility and better environimanthe
Mediterranean area.

Energy Efficiency in
Container Port
Terminals
(EFICONT)

The project consisted in integrating a set of digant
improvement measures in terms of energy efficiangyorts,
especially in container port terminals (CPTs) bypiaving the
port productivity and by reducing the operationabktcand
increasing the competitiveness of the companies.

Effective Operation in
Ports (EFFORTYS)
2006 — 2009

EFFORTS was a project focussed on improving EU
operations competitiveness and sustainability, ecihg the
communication among the port communities and enhgn
the use of innovative sustainable solutions in BYg

port

C

CLEAN SHIPPING
Project (2007 — 2012

The project started in order to increase focus be
environmental issues of shipping. One of the resaft the
project is the Clean Shipping Index, an index tgkanholistic
perspective on the environmental issues of shipping

Mediterranean Ports’
Contribution to
Climate Change
Mitigation
(CLIMEPORT)

2009 - 2012

CLIMEPORT aims at evaluating the contribution ofe
Mediterranean ports to the different environmerdapects
which are involved in climate change and develagst@nd
best practices that can be widely used to mitigtte
contribution of Mediterranean ports to climate aian

th
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Project name,
acronym and years

Description

Sustainable
management for
European local Ports
(SuPorts)

2010 - 2012

It is a three year project involving ten partners Seven
European countries. The project aims to developetiel
understanding of the impact of ports on the immtedmarine
and coastal environment and to help small portsbég
environmentally friendly.

Shared strategies an(
actions for
strengthening at
maritime and logistics
sectors in the
Mediterranean
(SECURMET)
2009 — 2012

=

It is a project focused on maritime safety and exmmental
protection that the Liguria Region launched in thew
European programme MED. The project promotes com
strategic actions aimed at strengthening safeth@imaritime
cluster in the Mediterranean and has the ambitigns of
strengthening the alliance between Regional Govemsn
Ministries, Port Authorities and Research CentiReGRIS)
initiated during previous projects in order to ¢ajize already
obtained results.

mon

Port Performance
Indicators: Selection
and Measurement
(PPRISM)
2010-2011

The project is aimed to identify a set of sustaieakelevant
and feasible port performance indicators to be éamanted a
EU level in order to measure and assess the impfathe
European Port System on society, environment andacguy.
To this end, a typology of port performance indicatwill be
created, validity and data availability will be assed, and th
indicators will be proposed to key stakeholdersaggessmer
in terms of their suitability to be implementededd level.

e

—

Source: Research projects’ websites, 2011
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Appendix V: Selection of indicators

The criteria and their characteristics used fordélkection of the indicators were presented in
Table 4.1 (page 107). In order to find out the nsagnificant indicators, each indicator was

assessed in terms of the following five criteria:

1. Policy relevant: Does the indicator reflect the aims of the envinental policy, objectives

and targets and the environmental legislation?

2. Informative: Does the indicator provide information about thetus and trends of the port

environmental performance over time?
3. Measurable:Does the indicator use measurable and/or readiyadle data?

4. Representative:Does the indicator provide a clear picture of emwvnental conditions and

pressures on the environment?
5. Practical: Is the indicator straightforward to monitor?

When an indicator had an affirmative response &osibecific criteria, it was indicated with a
tick (V). The methodology followed is that an indicatos l&en considered as LOW significant
if it has any, one, two or three tickg);(4 ticks meant that it was a MEDIUM significant
indicator and, finally, an indicator with 5 ticksas/ regarded as HIGH significant. The major
limitation of this assessment process is that ithia subjective methodology based on the

candidate’s own research and opinion about eacbatu.

The indicators are grouped into the three categaieEnvironmental Performance Indicators
explained before in this thesis. Although some agatirs belonging to the same subcategory
(e.g. Carbon Footprint or waste management) hadrakindicators assessed as medium or
high significant, it was attempted to select onheadndicator per subcategory, the one that

appeared to provide more information.

If appropriate, comments are provided in bracke#gt to each indicator, explaining any
anomaly or matter of discussion. At the end ofdahsessments (page 199), it is discussed that

although some Environmental Condition Indicatordained affirmatively only to three criteria,
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they were assessed as Medium significant indicdiecause these indicators are relevant and

significant in the monitoring of key elements oé thcosystems and habitats of the port area.

Environmental Management Indicators

Table App.8: Methodology to select Environmental Management datlors

Significance (and

Indicator 112345
comments)
Does the Port Authority have an Environmental Mamagnt / / J LOW (included in
System (EMS)? indicator below)
Number and type of EMS certifications VIVIVIVY HIGH
e LOW (EMS
Year(s) of certification YARAN J included above)
Has the port completed the Self Diagnosis Method? J J LOW
Have any customers requested that the port (orinahmto be / LOW
EMS certified?
Does the port have an Environmental Policy? J VIV MEDIUM
Is the policy signed by Chief Executive / Seniorrdgement? J J
Is the policy communicated to all relevant stakdbod? J J
Is the policy communicated to all employees? J J
Is the policy publicly available on the port's web8 J J
Does the policy aim to improve environmental stadgéeyond / J LOW
those required by legislation?
Does the policy include reference to ESPO Code maictiRe / / J (Environmental
(2003)? Policy is already
Does the policy include reference to major objexd® V|V J taken into account
Does the policy include reference to publication ah Ry in the above
Environmental Report? indicator. These
Does the policy include reference to the identifaaand contro A indicator.s. are too
of the port’s Significant Environmental Aspects? specific).
Does the policy include reference to introductionaintenance orfJ / J
an Environmental Management System?
Has the port defined objectives for environmentghiovement? |/ J LOW
Has the port defined targets for its objectives? J J LOW
Have the objectives and targets been communicated? J J LOW
Does the port have quantitative objectives? J J LOW
Number of environmental objectives and targetsneefi J J LOW
Number of environmental objectives and targetseacd J / LOW
MEDIUM (the % of

Percentage of environmental targets achieved YARAN /| targets achieved ig

more informative
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than the above EPI

Indicator

Significance (and
comments)

Have management programmes and action plans beparpd tq
achieve each objective?

LOW

Does the port have an Environmental Monitoring Paogme?

HIGH

Has the port identified environmental indicatorgrionitor trends
in environmental performance?

LOW

Number of environmental parameters monitored

Frequency of monitoring each parameter

Number of monitoring locations for each parameter

HIGH (additional
indicators related ta

Number of days in a year that the limit value hasrbexceeded monitoring)
for each parameter
Does the inventory consider aspects from the aiets/of tenants LOW

and operators?

Does the port have an inventory of Significant Eowmental
Aspects?

HIGH (included in
indicator below)

Number of Significant Environmental Aspects idaptf

HIGH

Does the port have a representative responsiblemf@anaging
environmental issues?

LOW

Are the environmental responsibilities of this egEntative
documented?

LOW

Are all personnel aware of the responsibilities aathority of this
representative?

LOW

Are the environmental responsibilities of other kpgrsonne
documented?

LOW

Number of levels of management with specific envinental
responsibilities

LOW

Number of employees who have requirements of psaieal
competence on environmental matters in their jobs

LOW

Does the Port Authority have an environmental tran
programme for its employees?

LOW

Is the environmental training fitted to employeestivities and
responsibilities?

LOW

Have all the personnel whose work may create aradinpn the
environment received appropriate training?

LOW

Are environmental issues included in induction paogmes for
new employees?

LOW

Has the Port Authority established procedures teniifying
training needs?

LOW

Annual number of environmental training courses foort

LOW
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employees

Significance (and

Indicator
comments)
Number of port employees trained in environmergsiies LOW
Annual number of hours invested on environmentahing for LOW
port employees
Frequency of environmental training sessions fat employees LOW

Percentage of port employees that have receivedoanvental
training

MEDIUM (the % is
more informative
than the above
training EPIs)

Number of trained people working with hazardougjoar LOW
Are all employees aware of the importance of coamae with LOW
environmental policy? )
. . . (It is hard to
Are all employees aware of the potential environtaleimpacts of . .
. . identify to what
their work activities?
. —— extent the
Are all employees aware of their responsibilityctmform to the emplovees are
environmental policy and management objectives? rfwaie of
Are all employees aware of the objectives, actioasd .

_ _ _ _ environmental
programmes carried out by the port in order to wpr its matters)
environmental performance?

Does the port publish a publicly available Envirantal Report? LOW
Does the port publish factual data by which theliputan assess LOW
the trend of its environmental performance?
Are there procedures to communicate environmenfakrmation LOW
internally between the key environmental personnel?
Are there procedures to exchange port environmemi@amation LOW
with stakeholders including external parties?
Are there procedures to consult with the Local Camity on the LOW
port’s environmental programme?
Frequency of meetings and consultations with exzle

LOW
stakeholders
Frequency of internal meetings with key environraépersonnel LOW
Annual number of environmental publications puldigh LOW
Annual number of press articles published concerni LOW
environment
Does the port website show environmental infornmétio LOW
Number of hours invested on environmental presemsigiven to LOW
stakeholders or interest groups
Annual number of national and international confess LOW
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organized by the Port Authority

Significance (and

Indicator 1 3 5
comments)
Annual number of congresses and conferences attelngeort / J LOW
employees concerning environment
Number of universities and research institutes perating with
, , . J J LOW

the port in the field of environment
Annual number of groups and students visiting tloet dor LOW
environmental education purposes
Does the port have an Emergency Response Plan? J J J LOW
Does the Emergency Response Plan include the patent
environmental consequences and actions to be iakdme event / / LOW
of explosion, fire, floods, oil/chemical spill, andhipping
accident?
Does the Emergency Response Plan specify the reibldp and
role of each body: Port Authority, tenants and afms, ship / J LOW
agents, and external agencies?
Does the port have an Emergency Response Planalpeci

. . J J J LOW
designed for handling hazardous cargo?
Does the port have a Cargo Handling Plan? J LOW
Does the port have an Qil Spill Response Plan? J LOW
Annual number of environmental accidents reported J J MEDIUM
Average response time in case of environmentatiants LOW
Average response and correction time in case ofr@mmental LOW
accidents
Maximum response time in case of environmentaldeseits LOW
Number of bunkering related pollution accidents J LOW
Number of vessel related pollution accidents J LOW
Number of cargo related pollution accidents J LOW
Total number and volume of oil and chemical spills J J J MEDIUM
Annual number of emergency drills J J LOW
Frequency of safety equipment revisions J J LOW
Number of environmental inspections J J LOW
Does 'Fhe port have a representative responsiblemfanaging / / J LOW
safety issues?
Are the responsibilities of this representativewdoented? J LOW
Are all personnel familiarised with safety regudais? LOW
Has the Port Authority carried out an Environmengisk y LOW
Assessment during the last 5 years?
Amount of annual hazardous cargo handled LOW
Number of Seveso Il sites (sites containing largengties of| / LOW
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dangerous substances defined by the Directive 2068£C)

Significance (and

Indicator 1 3

comments)
Has an environmental audit been conducted? J LOW
Number of environmental audits conducted J MEDIUM
Number of nonconformities found in environmentadliéa J LOW
Number of nonconformities addressed J LOW
Time spent on addressing honconformities LOW
Does the port have an inventory of relevant envirental
legislation and regulations related to its liamkt and| / J LOW
responsibilities?
Are there procedures to maintain and update thenitovy? J LOW
Are there methods to deal with non-compliance witkernal and
external standards? / LOW
Number of prosecutions received for non-complianeéh / / HIGH
environmental legislation
Number of fines received for non-compliance witlviemnmental HIGH
legislation / / (included in above)
Percentage of compliance with environmental legglirements | / LOW
Total number of environmental licenses obtained LOW
Total number of environmental licenses withdrawmedused LOW
Total annual number of environmental complaintenesd J MEDIUM
Annual number of environmental complaints receifrech NGOs
Annual number of environmental complaints receifrech people
working in port area

MEDIUM

Annual number of environmental complaints receivexdn the

. / / (included in the
Local Community .
: . . indicator above)
Annual number of environmental complaints receifin Port
Authority’ employees
Total annual number of environmental complaintestigated J J LOW
Total annual number of environmental complaint®Ikesd where / / LOW
no further action was necessary
Total annual number of environmental complaint®ited where / / LOW
further action was necessary
Does the port have a budget specifically for emmental
e P get sp Y i LOW
protection?
Amount of funding allocated to environmental trami of
employees
Amount of funding allocated to control environmemtapacts J J LOW
Amount of funding allocated to emergency responsal |a

prevention
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Amount of funding allocated to environmental morniig

Amount of funding allocated to stakeholder engagemand
outreach activities

Amount of funding allocated to environmental repagt

Amount of funding allocated to biodiversity protect

Significance (and

Indicator 1|12/ 3|4
comments)

Total annual budget allocated to environmentalquiidn LOW
Percentage of total budget allocated to environadgambtection LOW
Perc.entage change of environmental budget comptorethe / / LOW
previous year
Are copies of ESPO Environmental Review (2001) labée in the / LOW
port?
Are there procedures to involve all port usershia development LOW
of the environmental programme?
Number of pollution prevention initiatives implented LOW
Number of pollution reduction solutions implemented LOW

Operational Performance Indicators

Table App.9: Methodology to select Operational Performance latbcs

Significance (and

Indicator 1|12/ 3|4
comments)

Total annual energy consumption by energy source VIV HIGH
Percentage of energy sources of the total enenggucoption AARAN , HIG.H

(included in above
Does the port have a programme to increase enéiggecy? J LOW
Number of energy-efficiency initiatives implemented J LOW
Amount of energy saved due to energy-efficiencyrompments JIV |V MEDIUM
Does the port produce any form of renewable energy? J LOW
Does the port provide shore-side electricity at ahys berths? J LOW
Number of vessels using shore-side electricity i LOW
I_Dercentage of low consumption lights comparedta taumber of] ny LOW
lights
Total annual renewable energy consumption J J LOW

HIGH (the % is
Percentage of renewable energy per total energyucoad VIV more informative
than above EPI)

Total annual water consumption J MEDIUM
Total annual water recycled and reused LOW
Percentage of water recycled per total water copsom V|V MEDIUM
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Significance (and

Indicator
comments)
Does the port measure or estimate its Carbon Fat2pr LOW
Does the port take measures to reduce its Carbotpifiaot? LOW
Total annual greenhouse gas (GHG) emissions (Cdrbotprint) HIGH
Annual greenhouse gas (GHG) emissions from direds®ons
(scope 1) HIGH

Annual greenhouse gas emissions (GHG) from enemgireict
emissions (scope 2)

Annual GHG emissions from other indirect emissist®pe 3)

Percentage of each scope contributing to the ¢otédsions

(included in the
indicator above)

Percentage of annual changes in greenhouse gas)(&hi€sions MEDIUM
Kilometres driven by port vehicles LOW
Number of initiatives implemented to reduce greersao gas LOW
emissions
Level of noise in terminals and industrial areagh.doverall day- HIGH
evening-night)
Level of noise in terminals and industrial areaay (7:00 — 19:0(
hrs)

HIGH

Level of noise in terminals and industrial areasdreng(19:00-
23:00 hrs)

Level of noise in terminals and industrial areasghh (23:00 —
7:00 hrs)

Average noise exposure during an 8-hour working day

(included in the
indicator above)

Maximum level of noise in terminals and industae¢as hax LOW
Frequency of noise measurements LOW
Existence of a noise-zoning map LOW
Frequency of verification of the noise-zoning map LOW
Compliance with limits at day, evening, and nighte for noise HIGH
level
Number of measures implemented to reduce noisésleve LOW
Annual number of noise complaints LOW
Number of local residents affected by noise fronrt parea LOW
operations
Total annual port waste collected by type MEDIUM
Annual amount of port solid waste recycled
Annual amount of port liquid waste recycled

MEDIUM

Annual amount of port non-hazardous industrial astycled

Annual amount of port hazardous waste recycled

Percentage of each above-mentioned waste type

(included in the
indicator above)

Existence of separate containers for the colleatigmort waste

Included in above
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)

Indicator 1 5 Significance
.Pe.rcentqge of d_|sposal methods of port waste: |Iand5 MEDIUM
incineration, recycling, and compost
Hazardous waste eliminated by pollution prevention LOW
Annual amount of oil collected and recycled LOW
Percentage of waste handled per total cargo handled LOW
Number of operations with high levels of waste LOW
Number of port stakeholders with a Waste Managerkamt J LOW
Frequency of cleaning the port area LOW
Time spent on litter collection LOW
Annual amount of ship waste MARPOL Annex | (oil)lected
Annual amount of ship waste MARPOL Annex Il (noxsoliquid
substances carried in bulk) collected
Annual amount of ship waste MARPOL Annex Il (hauinf Already requesteq
substances) collected by MARPOL
Annual amount of ship waste MARPOL Annex IV (sewagé legislation
collected
Annual amount of ship waste MARPOL Annex V (garbage
collected
Annual total amount of ship waste collected in shiaste / LOW
reception facilities (Annexes of Marpol convention) (included in above
Existence of ship waste reception facilities J LOW
Total annual amount of ship waste collected J LOW
Number of initiatives implemented to reduce, reeyor reuse / LOW
waste
Existence of a system to jointly collect and manthgewaste from / J LOW
ships and port area
Existence of a waste water treatment plant J LOW
Existence of an oil spillage treatment plant J LOW
Annual cost of waste treatment LOW
Has the Port Authority carried out an Environmeni@pact y J LOW
Assessment (EIA) during the last 5 years?
Is the port involved with other organisations ie tievelopment of LOW
coastal or estuary management plans?
Has the Port Authority experienced, or does it cipdite any
restrictions on development / expansion due to renwiental LOW
planning controls?
Annual quantity or volume of dredged sediment LOW
Annual amount of time and money spent on dredgatigiies LOW
Frequency of dredging LOW
Dredging efficiency: quantity of dredged sedimeividkd by fuel LOW
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consumption

Significance (and

Indicator 11234
comments)
Number of research projects undertaken to evahaite the shor
. / J LOW
and the long term effects of dredging
Number of measures implemented to reduce negatiglgcal
. J / LOW
effects of dredging
Number of turtles harmed by dredging LOW
Beneficial use of dredged material (definition atekcription of J LOW
practices)
Percentage of dredged sediment going to benetis&l YARAW) MEDIUM
Existence of facilities for the treatment and clagnof the / J LOW
dredged sediments
Number of researchers and projects carried out eramg J LOW
dredging disposal
Number of environmental licenses withdrawn or retusfor y J LOW

dredging disposal

Environmental Condition Indicators

Table App.10: Methodology to select Environmental Condition Inaticrs

Significance (and

Indicator 112/ 3|4
comments)
Concentration of selected air pollutants: NOx, SBM10, VOCs, Al HIGH
Co, 0
PM10 is included
Dust IV
above
Other harmful air pollutants LOW
Algal Growth Potential (AGP) LOW
Quantity of anthropogenic debris collected J MEDIUM
Biochemical Oxygen Demand (BOD) and Chemical Oxyg?nJ ny HIGH
Demand (COD)
Dissolved Oxygen (DO) YAAN Included in above
. , . : Site-specific
Concentration of inorganic ions (nutrients) VIV I .p "
indicator
Microbiology (Coliform Bacteria) VARANAN HIGH
Oil content (Hydrocarbons)
Site-specific
PH R indicator
Water salinity J J HIGH
TOC, TOD, TDS, and TSS LOW
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Significance (and

Indicator 112
comments)
Water transparency / Turbidity V|V HIGH
Water Colour J LOW
Water Temperature A HIGH
Other harmful water pollutants J LOW
Soil quality indicators J LOW
Sediment quality: concentration of nutrients J MEDIUM
Sediment quality: Polycyclic Aromatic HydrocarbqRAHS) J LOW
Particle size J LOW
Other harmful sediment pollutants J LOW
Heavy metals J Sl.te_.SpeCIfIC
indicator
Is the port located in or it contains a designaexdected area? |/ LOW
Area of land and water owned, leased, or managethin/\iJ LOW
designated protected areas
Number of habitats protected or restored J LOW
Percentage of algae coverage at particular sites MEDIUM
Percentage of change in the size of algae bloomartcular sites LOW
Other aql'Jatlc flora monitoring: quantity and vayietf aquatic / MEDIUM*
flora species
Plant diversity: number of plant species per sumpky in arable / LOW
land, woodland and grassland, and boundary habitats
Area of mangroves (various kinds of trees that giowsaline
. . J LOW

coastal sediment habitats)
Benthic fauna monitoring: quantity and variety @nkhic fauna

. : oy J MEDIUM*
found in sediments samples within the seabed
Trawling monitoring: quantity and variety of fistrustaceans and
other species which live on the seabed and withi Wwater / MEDIUM*
column
Marine ecosystem integrity: percentage of largh {isqual to of LOW
larger than 40 cm)
Annual number of fish deaths in a specific waterseu LOW
Birds monitoring: quantity and variety of farmlandirds, y MEDIUM*
woodland birds, water and wetland birds, and sdabir
Butterflies monitoring: quantity and variety of gealists (wider y LOW
countryside) and specialists species of butterflies
Population of a specific animal species within ardel area J LOW
Number of International Union for the ConservatadrNature and
Natural Resources (IUCN) Red List species and nalio ny LOW

conservation list species with habitats in poraare
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Indicator 1| 2| 3 4| 5| Significance (and
comments)

Change of species diversity at particular sites AN MEDIUM*
Area of sensitive habitats exceeding critical loBasacidification LOW
and eutrophication
Number of widely established (more than 50 per )cantasive / LOW
species in freshwater, marine and terrestrial enwrents
Amount of time that people spend volunteering indbrersity LOW
conservation
Odour indicators J LOW

* The indicators ‘flora monitoring’, ‘fauna monitmg’, ‘trawling monitoring’ and ‘birds

monitoring’ may not be regulated by legislationeféfore they do not comply with question 1 -
Policy Relevant) and they may not be simple towdate (therefore they do not comply with
guestion 5 -Practical). However, they have beeressesl as Medium significance and
recommended for potential application because theBeators are relevant and significant in
the monitoring of key elements of the ecosystent tzabitats of the port area. Most of the

researched ports already have some of these indsdatplemented, calculated and reported.
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Appendix VI: ESPO SD Committee Assessment Form

NAME OF PORT ....cviuiiuiinsiesnssnsssssssssssssssssssnssnsssnnns (CONFIDENTIALY)
INDICATOR.....cceeiuirmisrsnssssssessessssssssesasssssssssasssesss DEFINITION....cccuiiueierssessessessessessssssssssssssssssssssessssssssssssessssssssessssssessnsans

1. Stakeholder acceptance (rate on a 1-5 scale where 1=Ileast likely and 5=most likely, N/O = No Opinion and N/A = Not Applicable)
Do you think that the indicator: 1 2 3 4 5 N/O | N/A

| 1).__is generally acceptable as an indicator of port (sector) performance? o | | | | [ |

2)... is relevant for policy makers at an EU level?

3)... is relevant for policy makers on a local/regional level?

4)... serves the objective of continuous improvement of environmental quality?

5) ...is useful for ports and their users for competitive purposes?

6) ...is useful in increasing public and social awareness of port activities?

7) ...is useful to anticipate trends and other cycles?

8) ...assists the port with compliance, and cost and risk reduction?

9) ...is useful to benchmark the European system in a global context? (Recommend delete)

2. Implementation feasibility (rate on a 1-5 scale where 1=least likely and 5=most likely, N/JO = No Opinion and N/A = Not Applicable)
Do you think that the implementation of the indicator... 1 2 3 4 5 N/O | N/A

| 10)._is gereraly feasble? | | | |

11)... is feasible from the point of view of data availability?

12)... is feasible from the point of view of data reliability?

13)... is feasible from the point of view of calculation methodology?

14)... is feasible from the point of view of cost (e.g. cost of data collection, calculation
complexity)?

15)...could be calculated for the port AREA?

16)...could be compiled by the Port Authority?

3. Additional comments and remarks (when scores of 1 or 2 are given, please explain your response)
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Appendix VII: Clean shipping Project Assessmentfor

CARDIFF

UNIVERSITY
PRIFYSGOL

(ARRDYD

ANONYMOUS
CLEANSHIP PROJECT

Professional assessment

ENVIRONMENTAL PERFORMANCE INDICATORS
JOB DESCRIPTION: ....oocoiiiimiiimnsnssmn s s s sns ssnasssns s s sns sas s s

To what extent, on a scale 1 - 5 (where 1 = least and 5 = most), do you consider that the
following factors are acceptable and feasible as Environmental Performance Indicators?

INDICATOR (Condition) 1 12 |3 |4 |5
1 | Carbon dioxide emissions - port area
2 | Total amount of waste port area (excl. ships)
3 | Water consumption - port authority
4 | Air quality
5 | Water quality
6 | Sediment quality
7 | Shore-based supply
8 | Port: Shipping collaboration
9 | Other
10 | Other

INDICATOR (Management) 1 (2 |3 |4 |5
11 | Environmental Management Programme
12 | Environmental Policy

13 | ESPO Code of Practice

14 | Inventory of Legislation

15 | Inventory of Aspects

16 | Objectives and Targets

17 | Environmental Training
18 | Monitoring programme
19 | Review Process

20 | Environmental Report

Factors 1-10 inclusive represent EPIs of Environmental Condition. Factors 11-20 inclusive
represent performance indicators of Environmental Management

Comments:
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Appendix VIII: BPA Conference 2010 Assessmerorm

British Ports Association B “Speaking for UK ports”
e

ANONYMOUS
BRITISH PORTS ASSOCIATION CONFERENCE

Torquay, October 2010
ENVIRONMENTAL PERFORMANCE INDICATORS
Port professional assessment

To what extent, on a scale 1 - 5 (where 1 = least and 5 = most), do you consider that the following
factors are acceptable and feasible as Environmental Performance Indicators:

FACTOR 112345
Carbon dioxide emissions

Total amount of waste

Water consumption

Noise

Air quality
Energy consumption

Existence of Environmental Management System

Active programme of monitoring
Evidence of environmental reporting

OR[NV WIN| =

[y
(=]

Stakeholder involvement programme
(Other...)
(Other...)

—
—

[uy
[\S]

¢ Factors 1-6 inclusive represent EPIs of Environmental Condition.
¢ Factors 7-10 inclusive represent performance indicators of environmental management

Results of this assessment exercise will be used to guide development of the proposed ESPO
‘Dashboard’ of Port Performance Indicators.

Thank you for your cooperation,

Dr Chris Wooldridge & Marti Puig Duran CARDIFF
Cardiff University UNIVERSITY
(A Esro
=\ e —]

PRIFYSGOL
On behalf of PPRISM research partner P\ Caine g

(ARRDYH
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Appendix IX: On-line survey

PPRISM External Stakeholder Assessment Vog S SurveyMonkey

In what field of expertise are you working?

Port authority < | (& Barge transport

Terminal operator | & Government

Technical-nautical services (& | < Academics and/or consultants

Shipowner & | ¢ Trade union

Shipper & | & NGO

Road transport > | <>Member of a local community adjacent to a port

Rail transport & | & Other (please specify)

Are you working and/or residing in one of the European Union Member States?

Yes No O

Do you think the indicator Carbon Footprint is acceptable and feasible?

s::::.w (| Agree | Neutral (O | Disagree ::::f:: O o:ﬂjﬂﬂ O
Do you think the indicator Amounts of Waste Produced is acceptable and feasible?

5:::::5' (3| Agree | Neutral ( | Disagree ::::;::: O O:n:nn O
Do you think the indicator Total Water Consumption is acceptable and feasible?

5::::.|¥ (3| Agree | Neutral ( | Disagree ::::f:: O O:n:nn O

Do you think the indicator Existence of an Environmental Management Programme is acceptable and feasible?
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Strongly
Agree

| Agree O

MNeutral

() | Disagree

Strongly
Disagree

No
Opinion

Do you think the indicator Existence of an Environmental Policy is acceptable and feasible?

Strongly

Agree o

Agree O

Neutral

Disagree

Strongly
Disagree

No
Opinion

Do you think the indicator Reference to ESPO Code of Practice in Port Policy is acceptable and feasible?

Strongly

Agree o

Agree O

Neutral

Disagree

Strongly
Disagree

No
Opinion

Do you think the indicator Existence of an Inventory of Legislation is acceptable and feasible?

Strongly

Agree o

Agree O

Neutral

Disagree

Strongly
Disagree

No
Opinion

Do you think the indicator Existence of an Inventory of Significant Environmental Aspects is acceptable and

feasible?

Strongly

Agree o

Agree O

MNeutral

Disagree

Strongly
Disagree

No
Opinion

Do you think the indicator Existence of Objectives and Targets is acceptable and feasible?

Strongly

Agree o

Agree O

Neutral

Disagree

Strongly
Disagree

No
Opinion

Do you think the indicator Existence of Environmental Training is acceptable and feasible?

Strongly

Agree 2

Agree O

Neutral

Disagree

Strongly
Disagree

No
Opinion

Do you think the indicator Existence of an Environmental Monitoring Programme is acceptable and feasible?

Strongly

Agree o

Agree O

Neutral

Disagree

Strongly
Disagree

No
Opinion

Do you think the indicator Existence of an Environmental Report is acceptable and feasible?

Strongly

Agree o

Agree O

Neutral

Disagree

Strongly
Disagree

No
Opinion
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Appendix X: EPI Tool

ENVIRONMENTAL PERFORMANCE INDICATORS TOOL FOR PORT AUTHORITIES

CONFIDENTIAL

1) PORT PROFILE

Name of Port:

Contact Name: | |

Contact e-mail address: | |

Please indicate size of Port: annual tonnes cargo handled
(complete at least one option) annual million passengers
annual TEUs

square meters (port area)

Year in which the data refers to: | |

Country: | |

Job Position: | |

2) CONSOLIDATED ENVIRONMENTAL MANAGEMENT INDICATORS

Does Port's Authorities Management Programme includ e or make reference to:

RESPONSE
No. | ENVIRONMENTAL MANAGEMENT INDICATOR WEIGHTING (YES/NO) RESULT
1 | Environm ental Management Programme 1 ]
2 | Environmental Policy 15 ]
3 | ESPO Code of Practice 0.5 O]
4 | Inventory of Legislation 1.5 Ol
5 | Inventory of Significant Environmental Aspects 15 O]
6 |Objectives and Targets 1 O]
7 | Environmental Training 0.75 O]
8 | Environmental Monitoring Programme 1.25 ]
9 | Environmental Report L]

FINALINDEX [ ]
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3) CARBON FOOTPRINT

Please select the period for which you are calculat

Does the data concerning the greenhouse gas emissio

ing your Carbon Footprint:

i) Facilities exclusively under the operational control of Port Authority?

ii) Areas and facilities managed by major operators and tenants? (Includes data for i) above)

iii) The whole port area?

Dlonths

ns of installations and activities apply to:

. . Kg CO2e Total kg Total
Source description Unit Input Data per unit CO2e tCO2e
SCOPE 1: DIRECT EMISSIONS
STATIONARY SOURCES
Natural Gas kWh 0.184
therms 5.391 :l
LPG kWh 0.214
therms 6.285
litres 1.497 |:|
Gas ail tonnes 3498
kwh 0.277
ires 3.029 [ ]
Fuel Oil tonnes 3229
kWh 0.266 [ ]
Burning oll tonnes 3165
kWh 0.247 [ ]
Diesel tonnes 3201
kwh 0.253
res 2.669 [ ]
Petrol tonnes 3172
kwh 0.243
litres 2.331 :l
Industrial Coal tonnes 2338
kWh 0.313 [ ]
Woods pellets tonnes 1215
kWh 0.026 [ ]
COMPANY OWNED VEHICLES
Diesel litres 2.669
km 0.1983 [ ]
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Petrol litres 2.331
km 0.2078 ]
TOTALSCOPE1 [ |
o . Kg CO2e Total kg Total
Source description Unit Input Data per unit CcO2e tCO2e
SCOPE 2: ENERGY INDIRECT EMISSIONS
Electricity Kwh 0.54522 [ ]
TOTALSCOPE2[ |
o . Kg CO2e Total kg Total
Source description Unit Input Data per unit CcO2e tCO2e
SCOPE 3: OTHER INDIRECT EMISSIONS
BUSINESS TRAVEL
Diesel car km 0.1983
Petrol car km 0.2078
Taxi km 0.224
International train km/passenger 0.018
National train passenger km 0.0611
Light rail and tram passenger km 0.084
Underground passenger km 0.0786
Long haul flight passenger km 0.1235
Short haul flight passenger km 0.1081 I:l
EMPLOYEES COMMUTING
Diesel car km 0.1983
Petrol car km 0.2078
Bus passenger km 0.069
National train passenger km 0.0611
Light rail and tram passenger km 0.084
Underground passenger km 0.0786 |:|
Water consumption m3 l:l 0.4 l:l

TOTAL SCOPE 3

TOTAL CARBON FOOTPRINT [ |
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4) PORT WASTE MANAGEMENT

Does your port recycle port waste (Y/N)?

L 1

If yes, could you identify what is being recycled in your p ort by ticking ( V) the appropriate boxes and specify the quantity, if kno wn?
(Results may be entered either in kg, tonnes, litres or units per annum, depending on your accounting method)
Source description Recycled? kglyear tonnes/year litres/year units/year TONNES/YEAR
SOLID WASTE
Organic Waste | | | |
Cardboard and paper Il | | | |
Plastics ] | |
Glass O | .
Other (please, specify):
- O | |
L]
TOTAL SOLID WASTE |
LIQUID WASTE
Grey water 0 | | | |
black water n | | | |
Ballast water reception [ | | | |
Other (please, specify):
- O | .
L]

TOTAL LIQUID WASTE
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Source description

Recycled?

kgl/year

tonnes/year

litres/year

units/year

TONNES/YEAR

NON-HAZARDOUS INDUSTRIAL
WASTE

Scrap metal

Loading waste, sweepings and bulks
Wood

Remains of nets
Electronic waste
Aerosols

Qil filters

Floating debris
Contaminated rags
Contaminated drums
Tires

Polystyrene
Other (please, specify):

O gpgogo OO0 g 0000 O

oo

TOTAL NON-HAZARDOUS INDUSTRIAL WASTE
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Source description Recycled? kglyear tonnes/year litres/year units/year TONNES/YEAR
'HAZARDOUS WASTE |

Ink cartridges L | | | | | |
Used oil ] | || | |
Fluorescents [ | | | | | |
Alkaline Batteries O | | | | | |
Button Batteries O | | | | | |
Other Batteries (kg) O N N N
Other (please, specify):
R L]
R L]
R L]

L]

NON-RECYCLED WASTE (direct to
landfill)

TOTAL HAZARDOUS WASTE

TOTAL AMOUNT OF GENERATED WASTE

TOTAL AMOUNT OF RECYCLED WASTE

PERCENTAGE OF RECYCLED WASTE
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5) WATER CONSUMPTION

Does your port monitor the water consumption? (YES/NO) |

If yes, could you identify the different water usag es by ticking ( V') whether is drinking water or ground
water and specify the quantity, if known, please?
(You can enter the results either in litres or cubic meters, depending on your accounting method)

Please enter the period for which you are calculati  ng your water consumption: I:lonths

o Drinking Non-drinking : cubic CUBIC
Source description fip— - litres metres METRES
PORT AUTHORITY
CONSUMPTION
Port Authority buildings O] O] | || || |
Irrigation [ n | | | | | |
Other (please, specify):
] O] 0
_ O [
] ]

TOTAL DRINKING WATER PORT AUTHORITY CONSUMPTION 1

TOTAL GROUND WATER PORT AUTHORITY CONSUMPTION [ ]

TOTAL PORT AUTHORITY CONSUMPTION ]
e Drinking Non-drinking ; cubic CUBIC
Source description water? water? litres metres METRES

PORT AREA
CONSUMPTION
Cleaning of common areas ] | | | | | |

L]
Water supplied to vessels Il [ | | | | | |
Third Parties consumption [ ] | | | | | |
Other (please, specify):
] O ]
] O []
- ] O]

TOTAL DRINKING WATER PORT AREA CONSUMPTION [ ]
TOTAL GROUND WATER PORT AREACONSUMPTION [ ]
TOTAL PORT AREA CONSUMPTION [ ]

TOTAL WATER CONSUMPTION [ ]
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6) OVERALL RESULTS

Port of |

Year |

Carbon Footprint

The input data refer to:

Tonnes of CO2 Percentage

Scope 1: direct emissions

Scope 2: energy indirect emissions

Scope 3: other indirect emissions

Total emissions

Standardised results:

Port waste

Urban solid waste
Non-hazardous industrial waste
Hazardous waste
Non- recycled waste

Total amount of generated waste
Total amount of recycled waste
Percentage of recycled waste

Water consumption

Port Authority water consumption
Port Area water consumption
Total water consumption

Environmental management

tonnes CO ,/annual handled tonnes year
tonnes CO ,/annual millions passengers year
tonnes CO ,/ annual TEUs year

tonnes CO ,/ m? year

Tonnesl/year Percentage

tonnes/year

tonnes/year

%

m?/ year

m®  year

m?/ year

FINAL INDEX

212



Appendices

7) FEEDBACK ASSESSMENT (OPTIONAL)

Has the Authority ever calculated its Carbon Footpr int before? (Y/N) |:|
Has the Authority ever calculated its waste managem  ent before? (Y/N) [ ]
Has the Authority ever calculated its water consump tion before? (Y/N) |:|

To what extent, on ascale 1 -5 (where 1=least and 5=most), do you consider that this tool is
practical in terms of:

1- Time invested

2- Effort invested

3- Easy to understand
4- User-friendly

Please, add further comments you would like to poin t out or aspects that could be improved
about this EPI calculator tool:
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1. PORT PROFILE

» 1.1 CONTACT DETAILS Appendix XI: Step-by-step
guide to EPI Tool
1.2 PORT CHARACTERISTICS
» 2.CARBON FOOTPRINT
2.1 PERIOD IN WHICH THE INPUT DATA e.g. 1,3 or 12 months
v
2.2 EMISSIONS REFER > Port Authority
—» Port Authority + major tenants
v L » Wholeportarea
2.3 INPUT | SCOPE 1: DIRECT EMISSIONS e.g. petrol consumption (litres)
v
SCOPE 2: INDIRECT EMISSIONS e.g. electricity (KWh)
> 3. PORT WASTE +
SCOPE 3: INDIRECT EMISSIONS e.g. commuting (km)
YES
Does your IDENTIFY SOLID WASTE
port > and
recycle INPUT DATA LIQUID WASTE
NON-HAZARDOUS
HAZARDOUS WASTE
NON-RECYCLED
»| NON-RECYCLED WASTE
» 4 WATER » 4.1 PORT AUTHORITY WATER
> 4.2 PORT AREA WATER

A 4

5. ENVIRONMENTAL MANAGEMENT

v

(AFRDY®

v
5.1 ENVIRONMENTAL MANAGEMENT Notes:
v |
5 2 ENVIRONMENTAL POLICY - EPI tool is on EXCEL spreadsheet
7 that includes guidelines for use.
© 3 ESPO CODE OF PRACTICE - Sections of the tool are
: independent. Select those EPIs
v that are relevant, or for which data
5.4 INVENTORY OF LEGISLATION is available.
v - You do not need to complete all
5.5 INVENTORY OF SEA sections.
v - Results are calculated on the basis
5.6 OBJECTIVE AND TARGETS of input data and are displayed in
v Summary.
5.7 ENVIRONMENTAL TRAINING
v
5.8 ENVIRONMENTAL MONITORING
+ m CARD'FF
ESro A UNIVERSITY
5.9 ENVIRONMENTAL REPORT === LK/ =\
PPRISM

FINAL INDEX




Appendices

Appendix XII: EPI Tool results

Quantitative results

Carbon Footprint:

Table App.11: EPI Tool Carbon Footprint results

Carbon Footprint (tonnes CO2/year)

Normalised results

tonnes CO2 / million tonnes CO2 / tonnes CO2 / thousand | tonnes CO2
Code Scope 1 Scope 2 Scope 3 Total emissior}s  tonnes cargo thousand passengers TEU / ha
P1 2148 11791 152 14090 917 378 29.6 40.3
P2 142 5652 236 6029 85 1.27 2.14 12.9
P3 44 860 179 1083 33 N/A 4.83 0.241
P4 2026 37985 0 40012 1238 1917 71.9 N/A
P5 6777157 702075 2370724 9849956 22912 N/A 884 N/A|
P6 702 2442 4 3148 103 4,12 12.4 1.60
P7 203 2394 72 2670 691 N/A N/A 1.57
P8
P9
P10 2000 2835 47 4882 174 2.77 8.81 18.2
P11 0 2707 0 2707 39 47.2 0.555 0.563
P12 102 1443 35 1580 67 0.768 N/A 211
P13 1019 9705 0 10724 345 N/A 64.5 N/A
P14 75 26 8 110 172 0.358 N/A 5.20
P15 28183 13789 2581 44553 250 N/A 5.26 3.41
P16 1266 2531 0 3797 1115 4.29 53.0 47.5
P17 208 6593 92 6893 677 35.6 50.3 46.0
P18 289 4032 9 4330 1349 1.21 314 19.2
P19 1879 4957 0 6836 79 3.31 7.17 N/A
P20 1441 7585 13 9038 239 0.88 N/A 17.4
P21 9507 16079 74 25660 212 99.7 3.25 N/A
P22

215



Appendices

tonnes CO2 / million tonnes CO2 / tonnes CO2 / thousand | tonnes CO2
Code Scope 1 Scope 2 Scope 3 Total emissior}s  tonnes cargo thousand passengers TEU / ha
P23
P24
P25 17884 757856 74 775814 76684 1490 310325 1034
P26
P27
P28 112 0 27 139 20 0.109 2.75 N/A
P29 651 4501 1296 6448 150 1.86 3.31 7.78
P30 222 3002 27 3251 51 6.44 0.773 6.38
P31 17 2903 0 2920 345 0.240 110 N/A
P32 31 0 0 31 10 0.007 5.14 455000
P33 1754 42473 115 44342 1210 5.60 292 62.6
P34 0 10490033 0 10490033 960098 1039 26760 N/A|
P35 839 1542 1 2382 427 N/A 14.4 19.8
P36
P37
P38
P39 352 31 209 592 244 2.33 N/A 10.5
P40 549 3385 69 4003 91 2.37 4.55 11.1
P41
P42 177 2206 36 2419 447 0.949 12.0 N/A
P43 662 11241 525 12427 175 23.6 5.27 N/A
P44 500 1129 0 1629 119 N/A 28.9 19.7
P45
P46 151 875 0 1025 33 3.19 3.47 N/A
P47 3188 11141 33 14363 596 1.07 N/A N/A
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Table App.12: EPI Tool Waste Management results (tonnes/year)

Code Solid | Liquid | Non-hazardous| Hazardous Non-recycled | % Recycled waste
P1 590 0 1933 280 464 85.8
P2 5865 0 71.4 3.82 0.00 100
P3 12706 1145 22.9 0.00 0.00 100
P4 3.26 | 548000 35.1 1.88 6.81 100
P5

P6 1.31 994 139 2.93 197 85.3
P7 1.70 0.57 65.2 1.36 948 6.76
P8

P9

P10 451 40.0 315 21.5 0 100
P11

P12 612 1178 51.6 10.5 0 100
P13 28.5 0 1017 6.50 370 74.0
P14

P15

P16 0 0 148 430 2650 17,9
P17

P18 798 54.0 567 540 220 89.9
P19 365 58083 131 1344 100
P20 4036 89769 14.8 0 500 99.5
P21 26.8 0 58.4 8.46 263 26.2
P22

P23 13.0 0 335 7.30 0 100
P24 0 4909 0 0 0 100
P25

P26 1225 165 1.60 0 3635 27.7
P27

P28

P29 1.30 0 367 13.3 77.0 83.2
P30 75.9 0 193 7.00 227 54.9
P31 5.72 0 6.43 3.47 5.34 74.5
P32 18.5 610324 209 13.0 0 100
P33

P34 3396 29869 139 122 760 97.8
P35 59.5 328090 0 0 0 100
P36 162 2629 85.0 3.00 242 92.2
P37 429 0 0 3.15 0 100
P38

P39 381 8.00 48.8 18000 0 100
P40

P41 645 18458 77.3 45.4 0 100
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Code Solid | Liquid | Non-hazardous | Hazardous Non-recycled | % Recycled waste
P42

P43 510 0 0 0 0 100

P44 30.0 82.0 1009 7.43 0 100

P45 112 864 226 0 0 100

P46

P47 81.8 0 65.7 59.1 814 20.3

Water consumption:

Table App.13: EPI Tool Water Consumption results (m3/year)

Code Port authority Port area TOTAL
P1 1880 7690 9570
P2 50488 403790 454278
P3
P4 187587 615536 803123
P5
P6 8745 1744 10489
P7 - 360000 360000
P8 - 132000 132000
P9 9750 31300 41050
P10 78600 178908 257508
P11 785,55 - 785,55
P12 9051 149469 158520
P13 115000 N/A 115000
P14 120 2404 2524
P15 897 - 897
P16
P17
P18 5600 32000 37600
P19 3979 18497 22476
P20 105399 380448 485847
P21
P22 20694 - 20694
P23
P24 232 - 232
P25
P26 31000 76830 107830
P27
P28
P29 28292 19833 48125
P30 5359 341492 346851
P31 26688 40000 66688
P32 - 922715 922715
P33 7000 - 7000
P34 118874.7 167978.9 286853,
P35 20975 - 20975
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Code Port authority Port area TOTAL
P36 1750 16800 18550
P37 58285 - 58285
P38 25 2750 2775
P39
P40
P41
P42
P43
P44 76703 - 76703
P45 3600 35083 38683
P46
P47 6544 - 6544

Environmental management

Note: The symbol /" indicates presence of each environmental manageotenponent in

the port management programme.

Table App.14: EPI Tool Environmental Management results

ESPO

Code EMS | Policy | Code | Legislation| SEA| Objectives| Training| Monitoring | Report | Score
P1 J J J J J J J 8
P2 J J J J J J J 7.25
P3 J J J J J 5.75
P4 J J J / / J J 8.75
P5 J J J J J J J J J 10
P6 J J J J J J 6.75
P7 J J J / J J J 8
P8
P9 J J J J J J J 8
P10 J J J J J J J J 8.5
P11 J J J J J J J J 8.5
P12 J J J J 4.5
P13 J J J J / J J 7.5
P14 J J J J J J J 8
P15 J J J J J J J 8.25
P16 J J J J / / J J J 10
P17 J J J J / / J J J 10
P18 J J J / / J J 9.5
P19 J J J J J J 7
P20 J J J J J J J J 8.5
P21 J J J J 4.75
P22 J J J 2.75
P23 J J J J 4.75
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ESPO

Code EMS | Policy | Code | Legislation| SEA| Objectives| Training| Monitoring | Report | Score
P24 J J J J J 6.25
P25 J J J / J J 7.75
P26 J J J J J / J J J 10
P27 J J J J 4.25
P28 J J J J J 6.25
P29 J J J J J / J J J 10
P30 J J J J / J J J 8.5
P31 J J J J J J J J J 10
P32 J J J J J 6.25
P33 J J J J J / J J J 10
P34 J J J J J J 7.75
P35 J J J / J J J 8
P36
P37 J J 2.5
P38 J J 1.75
P39 J J J 3.25
P40 J J J J J J J 8.75
P41 J J J J J J J J J 10
P42 J J J J J J J 8
P43 J J J J J J 6
P44
P45 J J J J J J 6.5
P46 J J J J J J J J 9.25
P47 J J J J / J J J 8.5

Number of Average
times 35 40 23 38 18 38 31 33 31 74
Percentage 74.5| 85.1 49 80.8 38.9 80.8 66 70.2 66
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Qualitative results

All the comments provided by the respondent paateetbeen analysed and classified
into three categories of response:

A) For information / No action

B) Follow-up direct with port / feedback to port

C) Accept and incorporate into recommendations

Carbon Footprint

Table App.15: Stakeholders’ comments on Carbon Footprint

Code Comment Decision

P3 Natural Gas and Electricity derive from green sesyso their actua A
CO, emission is zero.

P8 Port Authority furnish electric energy to all patea and respectiy A
activities and clients

P11 | Port area is 645 acres or 260.84 hectares. A
The gas oil consumption relates to marine gasooWater craft.

There are no figures available for scope 3 emplapeemuting

P12 | Even without organizational units of SWAH & HBH aréssing: fuel
volumes for heating, fuel consumption of ships, siois kilometres B
(explaining the mode of transport), KG-trips jusir fthe distance
(disadvantage: environmentally friendly vehicledl Wwe displayed tog
badly), water consumption in the SV port?

P13 | Heat demand is covered by distributed heating systd# the
municipality. The respective power plant is gasdirPeak loads al A
covered from a coal fired power plant. | Additioti@vel emissions
are caused by ferry usage [6.000km in 2011 expkesdwell as
public transport at the destinations. All figures business travel af
estimates calculated from 2011 data up to Septenmlmefigures car
be given for commuting but public transport hasiaamshare. Mos
employees live within a 20km range from the pod ase their private
cars.

- Energy consumption: data is extracted from ingsic

P14 | - No breakdown of consumption by category: crae&s, A
- Diesel used by PA cars in port areas
- Data for business travel difficult to collect
- The number of cars should be added in the quesdice C
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Code

Comment

Decision

P18

- Natural gas: 9.127 kWh/m3; gas oil includes tayirdredging,
floating cranes, quay cranes and souding vessetsjriy oil: 36.292
MJ/l and 1 MJ = 0.277 kWh; electricity includes ldings, net losses
public lighting, electric cranes, bridges and lockauel use by
company owned vehicles is included in scope 3 'fBess travel”. Ng
distinction available between "long" and "shortuhflight: worst case
chosen for all km (= long haul). No distinction dable between
diesel and petrol for employees commuting: worstecahosen (a
petrol). "Bus" under "employees commuting” coversmmon
transport for employees and not "public transpoBus public
transport is included in "light rail and tram" umdéemployees
commuting".

- Water consumption was not filled out since in@ clear what this

covers

D

A

P21

Other Stationary Sources - Vessels on berth kteH CO2 /Y +
Cargo Handling Equipment - 4 kton CO2

P22

- You are missing one important factor in ScopeDistrict heating
(used widely in Finland).

- Electricity: should the amount used include ambg of port authority
or also buildings owned by the port and rented fierators? Wate

consumption: like the electricity.

- Electricity and water consumptions are quiteidifit to divide.

=

P23

The terminals are excluded of the calculation of,C@What are the
Emission Factors taken into account because theseare differen
from French factors, different from European fast@and WPC
Factors

N

t

P24

Carbon Footprint will be calculated in 2012. Foistreason, we stil
do not have all the data.

P25

Electricity incl. District Heating

Part of electricity is renewable

Lower differentiation within business travel thasked

Business Travel Flights incl. Compensation;

Port-owned ships incl. in vehicles (because theynat stationary)

P26

The Port Authority is in the process of developiag holistic
framework for calculating the Carbon Footprint &.P

P27

At the moment the port authority does not use thersgronmenta
indicators. In the mean time LSPA periodically preds to monitor i
the port areas the quality of air and sea waters.

N

P35

- Data referring to cargo and passengers througalpeiady added &
market trends indicators.

el
—
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Scope 1: notice blanquets are sources not usewfieeferring "NA"

data). Scope 3. Business travel. Only availabld 1802 emissions. D

data dissemination is not yet available, it withfr 2011.

Scope 3: employees commuting. It has to be addeatohmke"” :
351.828 Km

P41

1.1 Natural gas generated heat - also sold to typsrén the port
territory. Fuel oil, diesel and petrol only PA cangption.
6.1.2 Electricity consumption includes all the piantritory, operators,
agents, offices etc, except only few operators.
6.1.3 Water consumption includes all the port tery, operators
agents, offices etc, except only few operators

P43

We have to report (according to our environmenthpt) annually,
emissions from berthed vessels. There was no esjuinlata
concerning these matters

P46

The Port Authority does not calculate the Carboatpiont

P49

Scope 1:Where do you put diesel used for operational ve8sel
-Company cars - no possibility to leave data reigar€ NG, ethanol

Scope 2: No possibility to leave data regarding districtatieg
- no possibility to choose a lower emission factehen using
environmentally labelled energy

Business travel, diesel car, the result is not shgwn tonnes, but in
kg

- business travel plane, in our port we get thaneged tonnes from
our travel agent, we don’t have data in km
Scope 3: within our scope 3 we include the sco 4 emissions
from three of our terminals, there are no poss$yito add thig
information. Would be good with a question askihgaur port has
calculated a Carbon Footprint. If yes, also male#ilable.

W >

P52

It appears a difference regarding the coefficiersisd for the different
calculations with the French method requested byatv

P53

We only have the figures from Fredericia Havn AZi&ir building are
using de-central heating, but we do not have thecteigures. Any
other figures are N/A.

P56

6.1.2 Electricity - number shows total consumptadrelectricity for
PA buildings and for owned ships supply.
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Waste Management

Table App.16: Stakeholders’ comments on Waste Management

Code

Comment

Decision

P3

Solid waste and sludge/bilge are measured-irFishing for
litter is a project for collecting waste out oftfes nets.

A

P4

Solid waste refers only to the quantities generdigdPort
Authority activities. Port operators report theiwro generated
wastes only to Environmental Protection Agency,oadinig to
national laws.

!

PS5

Please find the attached excel file in which yon fiad the
figures of 2000 up to 2010 for ship- and cargo gateel waste.
Regarding waste figures of the Port Authority arabtg figures
in the Port Area itself are both not traceable. therPort
Authority these are fixed contracts based on a mam
capacity of the containers, and not on actual wizgptiees. The
Port Authority is recycling its waste as much asgiale, but
also in this case numbers are not known. Wasteuptimh
figures in the port area are also unknown.

P8

Separated containers for paper and card, glasplastics are
provided by the Port Authority but the Municipalitis
responsible for the waste collection. So, the tesale not
included in this report but represent 170-300 cubeters of
paper and card more the same volume of glass apthstics.
Some wastes are usually collected and PA has apai®
containers or storage areas. If there isn't prooiigh 2010 the
field is with 0.

P11

Information applies generally to Port Authority weascluding
state management but excluding specific tenantrgastwaste
streams. Plastics are included under dry recydaliftoating
debris segregated into specific waste streams. rioycled
waste either to landfill or incineration, totals4l6 tonnes of the
total 827.17 tonnes (19.9%). Note recycled boxetitkorrectly

but spread sheet not calculating. These figuresludac

construction and demolition arisings from port tethproject or
maintenance works.

\1%4

P12

What is "Port Waste"? "Domestic wastes" are quatntgly not
recorded but orderly disposal (incinerator or réiagcof paper
and recyclable materials (dual system), disposahazardous
materials is via an electronic waste verificatioogedures.

D

P13

Disposal of gray water (passenger ships) from 28irite 2011
elevated disposal needs of passenger ships of caksmi(for
example "Peroxide" , X-ray solutions” , "Photo deper
solutions")

P14

Breakdown of waste category quite difficult to do

224



Appendices

Code Comment Decision

P18 Completing the indicator on waste is according B not A
feasible.

P22 The picture above is not counting all fractionse(Bguid waste) C

P25 port waste lie in ministerial responsibility, PA-ned waste will
be partly recycled (paper), started with waste rganmeent this A
year

P34 There is some kind of waste whose figures aremtknas they A
are under responsibility of the municipality.

P35 PA outsources the Marpol management (ship wastgilable
data not included in the box above is as follovexycled and A
non recycled): Marpol I: 49.993imMarpol II: 497 ni; Marpol
IV: 4.473 n?; Marpol V: 50.319 m

P42 We don't separate grey and black water A

P46 The Port Authority has contracts with two comparfies the
disposal and recycling of wastes, so there is ngahamage of] A
the above.

P49 The waste from some of our terminals is not inctude this A
statistics. The above mentioned statistics have seat to the
Swedish Maritime Administration.
Unsure if most of the statistics under solid wasteuld have B
been placed under non recycled waste. Should miaste,
non combustible waste and combustible waste beuded
under the section non-recycled waste or not?

P50 The Port has a policy of recycling; however, 2041he first A
year that we will be producing any statistics.

P56 According to present national legislation, the Pauthority is A

responsible for management of ship-generated wadtieh is
delivered by ships visiting the Seaport). In thacted file you

will find some information about waste management.
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Water Consumption

Table App.17: Stakeholders’ comments on Water Consumption

Code Comment Decision

P5 The Port Authority does not have this data avadalbhis counts fof A
the Port Authority buildings and vessels, but dsahe Port Area.

P8 We don't have now the water consumption discrineitddy the items
above, but the third parties consumption is aln®¥¥% of the tota A
volume of water distributed.

P12 | Consumption of port users are not included andhateovered. B

P13 | The port authority produces its own drinking waf8b.558 ms3 in
2010]; additional water is provided from the publiater works. Waste A
water amounts to 108.576m?3 in 2010 and is measwitd163.000m3
at the connection point to the public sewers. Thditeonal waste
water originates from rain and ground water flowingp the sewer
system.

P14 | No data collected for companies set up in portsarea A

P23 | Information is only available for the eastern hanbo A

P25 | no date about irrigation (ground Water usage) amtigpnsumption A

P27 | The Port Authority does not monitor the consumptdrwater in the
entire port areas. The water supply to vessepisvate service gave in A
concession by the port authority to a private camyp#ort operators
and terminals are responsible for water consumpiash pay directly
this service.

P30 | Port Authority consumption includes passengerssaamption A

P40 | Input data for Port Authority water consumption Imsed on
specification of invoices for water consumption f&@plit Port A
Authority.

P41 | 6.3.1 includes water leakage, cleaning and fireuessystem testing A
consumption

P51 | No measuring of water consumption A
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Environmental Management

Table App.18 Stakeholders’ comments on Environmental Managamen

Code | Comment Decision

P4 This Management Programmes refers only the adsvitof Port A
Authorities.

P5 Our Corporate Social Responsibility policy and {s&rategic) policy
making and operations in general include all tharenmental aspects as A
mentioned above. The Port Authority is in cooperatiwith other
relevant authorities in the region working on itsvieonmental and
sustainable development and performance. For examekt to SEA, we
also execute an environmental impact assessmentalSthe above
mentioned environmental management tools are pregérn the port,
but not in separate documents, but integrated m(stategic) policy
making and operations.

P9 information not available B

P11 | PERS and ISO 14001 compliant A

P12 | What is meant by "Inventory of SEA"? B

P13 | Environmental Monitoring is done by the municipglitresults are
discussed with PA. PA elaborates selective studreshoise and air A
emissions

P22 | Environmental management program is made accotin§O 14011 A
there is no reference to ESPO Code of practise.

SEA = assessment of environmental impacts; nequlareation! C

P25 | Started with monitoring, targets e.g., but onlgtfisteps. What does SEA
means? B

P28 | Next year the Port Authority will approve the neween port
programme. The plan provides a new strategy tocesdr pollution A
generated from ships, decreases power consumgiwh,promotes a
sustainable economic activity. Now we are monitgyriwith a mobile
lab, the air pollution in the areas of our threetp@Olbia, Golfo Aranci
Porto Torres)

P36 | We don't know what SEA means, so we cannot repligabpoint. B

P49 | Not clear what SEA stands for B

P53 | A/S does not have a specific Port Management Pnogea B
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Appendix XlII: List and results of internationalgearch

The questions researched have been the following:

1: Does the port have a separate environmental seatitheir website?
2: Does the port have an Environment Management Ryste

3: Does the port have an Environmental Policy?

4: Is the Environmental Policy made available toghblic?

5: Does the port publish an Environmental ReportVvi&ke?

6: Is environmental monitoring carried out in thetfor

7: Has the port identified environmental indicataysntonitor trends in environmental

performance?

8: Does the port publish factual data by which thélipucan assess the trend of its

environmental performance?

Note: The symbol/’ indicates an affirmative response to each speqgfiiestion.

Ports of Oceania

Table App.19: List and results of ports of Oceania

No Name Country Tonnage 1 9 6 7
1 Hedland Australia >25 millions) v | V | V I

2 Darwin Australia 1 - 10 million VR Y
3 | Melbourne Australia >25 millions) v | V | V SV
4 Broome Australia <1 million VR J

5 Brisbane Australia >25 millions v | V | V LYY
6 | Abbot point Australia 10-2million v | V | V VY
7 Geelong Australia - VRN V|V

8 Burnie Australia 1 - 10 million J LYY
9 Esperance Australia 10 - 25 milliony | V | V v
10 | Geraldton Australia 1-10million v | V | V v
11 Kembla Australia >25 millions| v | V | V LYY
12 Albani Australia 1 - 10 million J v
13 | Wallaroo Australia <lmillion | V | V |V J

14 | Tevenard Australia 1-10million v | V | V J

15 Lincoln Australia 1-10millionf v | V |V J

16 Dampier Australia >25 millions| Vv | V |V VY
17 Apia Samoa -
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No Name Country Tonnage 5 6 7
18 Nelson New Zeeland 1 - 10 milliop v J
19 | Marlborough New Zealand <1 million
20 Timaru New Zeeland 1 - 10 million
21 Bluff New Zealand 1 - 120 million
22 Otago New Zealand - J
23 Pappete French Polynesia <1 million
Papua New

24 Kimbe Guinea )
25 Malau Fiji - J

Ports of Asia

Table App.20: List and results of ports of Asia
No Name Country Tonnage 1 6 1
26 Ennore India 10 - 25 million J
27 Paradip India >25 millions
28 Chennai India <1 million
29 Kuantan Malaysia 1 - 10 million
30 | Chittagong Bangladesh | >25 millions J
31 Karachi Pakistan <1 million
32 Qasim Pakistan 1 - 10 million
33 Qingdao China >25 millions
34 Shangai China >25 millions
35 Ningbo China >25 millions
36 | Yangzhou China -
37 | Wenzhou China >25 millions
38 Keelung Taiwan >25 millions
39 Huliaren Taiwan 10 - 25 million
40 Taipei Taiwan -
41 Busan South Korea | 10 - 25 million
42 Ulsan South Korea - J J
43 Bangkok Thailand -
44 | Prachuap Thailand -
45 Da Nang Vietnam 1 - 10 million
46 Galle Sri Lanka -
a7 Macao Macau -
48 | Yokohama Japan >25 millions
49 Tokyo Japan >25 millions
50 | Singapore Singapore | >25 millions J
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Ports of Africa

Table App.21: List and results of ports of Africa

No Name Country Tonnage 5 T
51 Tanger Morroco 1-10 millions

52 | Casablanca Morroco | 10 - 25 million

53 Massawa Eritrea <1 million

54 Abidjan Costa Ivori | 10 - 25 million VY J

55 Dakar Senegal 1-10 millions I J

56 Durban South Africa | >25 millions VY oY
57 | Cape Town South Africa| 1-10 millions VY oY
58 Digna Sudan <1 million

59 | Mombasa Kenya 10 - 25 million VY J

60 Pemba Mozambique| <1 million

61 Maputo Mozambique | 1-10 millions J

62 Luderitz Namibia <1 million VY oY
63 Walvis Namibia 1-10 millions VY oY
64 | Pennington Nigeria -

65 Algiers Algeria <1 million

66 Bejaia Algeria 10 - 25 million VY J

67 | Alexandria Egypt <1 million

68 El Arish Egypt -

69 Djibouti Djibouti 1-10 millions

70 Namibe Angola -

71 Gabes Tunisia 1-10 millions oY
72 Zarzis Tunisia <1 million oY
73 Misurata Liban -

74 Grande Cape Verde| <1 million

75 Tanga Tanzania <1 million

230




Appendices

Ports of North America

Table App.22: List and results of ports of North America

No Name Country Tonnage 1 2 g 1
76 Freeport USA <1 million
77 Boston USA 10 - 25 million
78 | Los Angeles USA >25 millions
79 | Jacksonville USA 1-10 millions
80 | San Diego USA 1-10 millions
81 Hueneme USA -
82 | Savannah USA 10 - 25 million
83 Hilo USA <1 million
84 San Luis USA -
85 | Brownsville USA 1-10 millions
86 Morro USA -
87 | Manantee USA 1-10 millions
88 Delaware USA 10 - 25 million
89 | Morehead USA 1-10 millions
90 | Wilmington USA 1-10 millions
91 Monterey USA -
92 | Coos Bay USA 1-10 millions
93 Alberni Canada -
94 Quebec Canada >25 millions
95 Montreal Canada >25 millions
96 Victoria Canada -
97 Colborne Canada >25 millions
Trois- -
98 | Rivieres Canada | 1710 millions
99 | Thunder Bay Canada 1-10 millions
100| Tasiilaq Greenland -
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Ports of Latin America

Table App.23: List and results of ports of Latin America

No Name Country Tonnage 1 22 3 4 5 6 1
101| Cozumel Mexico <1 million
102| Ensenada Mexico 1-10 millions
103| Acajutla El Salvador | 1-10 millions
104 | Kingsdom Jamaica 1-10 millions
105| San Juan Puerto Rico| 1-10 millions
106| Caldera Costa Rica | 1-10 millions
107| Cabezas Nicaragua | <1 million
108 Guanta Venezuela <1 million
109| La Guaira Venezuela <1 million
110| Rio Janeiro Brasil 1-10 millions
111 | Navegantes Brasil -
112| Valparaiso Chile -
113 | Punt Arenas Chile <1 million
Buenos -
114 Aires Argentina 10 - 25 million
115| Ushuaia Argentina -
116 llo Peru <1 million
117 Manta Ecuador <1 million
118| Bolivar Ecuador 1-10 millions
119| Barranquillaj Colombia 1-10 millions
120 | Montevideo Uruguay 1-10 millions
121| Colonia Uruguay <1 million
122| Aguirre Bolivia <1 million
123 Balboa Panama >25 millions
124 Plata Dominic rep.| 1-10 millions
125 Barrios Guatemala -




