IMPLEMENTATION OF ARTICLE 12 OF THE SEVESO Il DIRECTIVE IN
TURKEY

A THESIS SUBMITTED TO
THE GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
OF
MIDDLE EAST TECHNICAL UNIVERSITY BY

BY

DURSUN BAK

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR
THE DEGREE OF MASTER OF SCIENCE
IN
EARTH SYSTEM SCIENCE

FEBRUARY 2014






Approval of the thesis:

IMPLEMENTATION OF ARTICLE 12 OF THE SEVESO Il DIRECTIVE IN
TURKEY

submitted byD U R S U N iBpadtial fulfilment of the requirements for the degree
of Master of Sciencean Earth System Science, Middle East Technical Systehy,

Prof . Dr. Canan ¥zgen

Dean, Graduate School Nftural and Applied Sciences
Prof . Dr. Ayken Yél maz

Head of DepartmenEarth System Sciece
Prof . Dr . 'l k¢ Yeti K

SupervisorgEnvironmental Engineering Dept., METU

Assoc. Prof. Dr. kule G¢gnecxk

Co-supervisor]nternationals Relations Dept., METU

Examining Committee Members:

Prof . Dr. Ayken Yél maz
Earth System Sciené¢&rog, METU

Prof . Dr . 'l k¢ Yeti k
Environmental Engineering Dept., METU
Prof . Dr . Al i Te¢r el

City and Regional Planning Dept., METU
Assoc. Prof. Dr. Emre Alp

Environmental Engineeringept., METU

Dr. Hal uk ¢eri bakeée

Owner, ENCON Environmental Consultancy

Date:




| hereby declare that all information in this document has been obtained and
presented in accordance with academic rules and ethical conduct. | also declare
that, as required by these rules and conduct, | have fully cited and referenced

all material and results that are not original to this work.

Name, Last name

Signature

DURS



ABSTRACT

IMPLEMENTATION OF ARTICLE 12 OF SEVESO Il DIRECTVE IN
TURKEY

Bak, Dur sun
MS, Department of Earth System Science
Supervisor @ Prof . Dr . Pl ke Yeti k
Co-Supervisor: Assoc. Prof . Dr. kul e Gg¢

February 204, 1% pages

Regulation on controlling major industrial accidents in the context of the Seveso Il
Directive has been newly introduced to the Turkish natitegiklation. However,
transposition caused a new debate on how to implement the Article 12 Directive
which defines a framework for risk informed lange planning of (LUP) Seveso
establishments and new developments around establishments.

The present studgims to assess current regulatory framework and highlight the gaps
of implementation level of legislations related to the Article 12 and address their
effectiveness.

In this thesis, general profile and compliance level Turkish Seveso establishments are
investigated using notification raw data, inspection reports, surveys, interviews and
satellite images which reveals past LUP practices around those establishments.
Existing approaches related to the risk informed LUP are put in perspective by
tracing the égislation, EIA reports and procedures by focusing on their application
problems and capabilities by taking into account of best practices in EU case.

The main problem is absence of regulatory framework ensures technical advice
which explicitly correspond® the LUP requirements of the Article 12. The existing
LUP decisions do not incorporates accident scenarios based on risk assessment and
vulnerability of population around establishments. Majority of the decisions are
inconsistent and not proportionalttee actual level of risk.
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The need for establishment of risk acceptance criteria, technical advice procedure
and incorporation of major accident risk notion and public vulnerability classes for
better LUP decisions are main conclusions of the researgbraébesuggestions are

also proposed to improve the existing regulations.

Keywords: Major Industrial Accidents, Risks, Risk Assessment, {lés&lPlanning,
Seveso Il Directive
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Te¢rkiye, b¢e¢yek endegstrivyel kazal aren kon
hukuka yakén tarihlerde aktar méxkter. Anc
Seveso kuruluklareée ve etrafeéendaki gel i kmi
i -in bir -er-eve tanéemlayan Direktifin 1

gerektijine dair tartékmalar ortaya ateéel
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CHAPTER 1

INTRODUCTION

1.1.The Concept of Risk, Major Accidents and LandUse Planning

Risk is an important topic in our contemporary society. The sources of risks are
diverse; from financial markets, nuclear power plants, natural disasters and privacy
leaks in ICT systems. These are few examples of risk topic from our modern life [1].
With the increasing concern about risks in society, concurrently, both professional
and nonrprofessional awareness of risks are increasing, and much effort is put into

risk assessment, risk management, and risk communication [2].

Although the risk term is commonlysed in our daily life and in many fields and
activities it does not necessarily the have the same meaning. There are different

approaches to risk concept.

Ortwin Renn [ 3] has classified the risk
actuarial apprach, (2) the toxicological and epidemiological approach, (3) the
engineering approach, (4) the economical approach, (5) the psychological approach,

(6) social theories of risk, (7) cultural

One of the perspectives is an engineering petisgel@] which describes Risk as

fan objective hazard, threat or danger t
of social and cul tur al processeso.
This research wil/l al so use fARisko term

def i ned alslity éf arhoecurpemce df a hazard multiplied by the magnitude

oft he consequences it may causeo.

Ri sk = frequency A magnitude of
or

Risk = f (consequence, likelihood)



One of the welknown types of engineering perspective type of risk dustrial
accidents risks or technological risks, particularigjor accidents risk, which are
results serious danger to public health, the environment and properties due to the

fires, explosions or releases.

The safety system failures can occur throughustidal production or storage
involves large quantities of energy and of substances could lead in disastrous effects

on humans and the environment.

Either developed or developing country, the past major accidents stressed the need
for a regulating hazards industry as society has become increasingly aware of
these hazards in the international area.

Two of the welknown important industrial major accidents are known as
Flixborough accident (UK), in 1974 and Seveso accident (Italy), in 1976. These
accidens pointed out need for establishing regulatory framework within which all
shareholders (operators, competent authorities, and public) have a central role for the

limiting the risks related to industrial accidents[4].

Taking into account lessons learnednirthe above mentioned accidents , European
Commission (EC) proposed the Council Directive 82/501/EEC [5] ordhg&ol of

major accidents hazards of certain industrial activiti@ghich is also known as
Seveso | Directiveto prevent and control such aceids. Since the release of the
original the Seveso Directive, it has been frequently amended based on lessons

learned from past major accidents.

The extensive review of the Seveso | Directive resulted in adoptic@oahcil
Directive 96/82/EC of 9 Decemb@&®896 on the control of majeaccident hazards
involving dangerous substances on the control of major accidertslled Seveso

Il Directive [6], and replaced the Seveso | Directive [7].

The Seveso Il Directive covers establishments where dangerouarmgssare used,
stored and produced in large amounts in different industrial sectors from refineries to
food and beverages, from paint manufacturing to chemicals, power plants to metal

refining sectors [7].



In most of the industrialized countries, to pretvand limit the consequences of

major industrial accidents, two mitigation actions are being followed:

1) Safety measures and risk reduction and control at industrial establishments
(on-site),
2) Limitation of impact to property and public exposed to ittegor accidents

in proximity of hazardous establishment (sife') [8].

Seveso Il Directive can be regarded as a unigque example of which covers both above

approaches.

The Directive is implemented across EU, which considers @#ite risksand off-
siterisksto people, property and the environment arising from atypical and abnormal

hazardous events and conditions.

Growing public concern which aroused about the hazards stemming from industrial
establishments neighboring housing areas with the Bhopadflarto City was one

of the main driving forces for the adoption of the Seveso Il Directive. These
accidents have clearly revealed how the consequences of major industrial accidents
can be severely intensified by higensity inhabitants who live in proxity to

hazardous installations [9].

Therefore Article 12[6], Land-Use Plannin§(LUP) requirement was introduced to
fulfill the need for land use regulations around establishments and mitigate the
consequences of major accidéntThe Article 12 require establishment and
maintenance ofappropriate distances between Seveso establishments and
residential or sensitive area taking into account of risks of major accidents of the

establishment.

! Off-site is used to express area beyond the property boundaries of hazardous establishment.

By capitalizing the abHresiatidn LU ieis aimechtorefer tamdaiseand it s
planning requirement defined in Article 12 Seveso Il Directive.

*The Land Use Planning is considered mainly as mitigation instrument to reduce the extent of the
consequences, but it may also serve megentive in connection with utilization of techrisattings
and permit scheme ]9



However, the Directive neither defines appropriate distanceruwides a specific

method on how to implement Article 12.

The EU experience reveals that legislative background, demographic and
geographical contexts, economical relevance of the chemical industry, cultural
orientation aspects are important determisdor LUP approach of Member States

(MS) in context of the Seveso Il Directive [9].
1.2.Major Industrial Accidents Policy in Turkey

Major hazards regulation in the context of the Seveso Il Directive has been newly
introduced to the Turkish Legislation. Tisk Republic Government transposed the
Seveso Il Directive in August 2010 with tBg-Law on Control of Major Industrial
Accidents (COMIAWwhich had been expected to entry into force in August 2012.
However, the implementation and enforcement of théabyhad been postponed to
January 2014 [10,11].

In December 2013, enforcement of the transposed Directive postponed again.
Furthermore, the new Haw named adBy-Law on Prevention and Mitigation of
Major Industrial AccidentsKMMIA) has been introduced aitdrepealed COMIA. It

will enter into force in 2016, approximately 17 years after the enforcement of the
Seveso Il Directive in EU [12].

Even though, Turkish government transposed the Seveso Il Directive, 4ag by
neither anticipates LUP requirements nefiers other planning or related regulations
that which are expected to respond the requirements of Article 12 of Seveso I

Directive.

This caused a new debate on how to apply the Article 12 of the Seveso Il Directive in
Turkey. The Turkish Byaws (former and current one) neither introduce new
criteria for the siting of new Seveso establishments and new developments in the
vicinity of establishments nor refer current planning regulations or other related

regulations for requirements of Article 12.



As detils will be given in Chapter 4, various regulations, permits and procedures
exist in Turkey. However, none of these regulations are specifically targeted on LUP

requirement.

Mainly due to lack of legislative provisions)ajor industrial accident hazards are a
relatively ignored element in LUP policy framework. Past policies and practices
regarding safety regulations mainly concentrated ositarisks and ignored offite

risks of major industrial accidents hazards €jrexplosions, and toxic releases).
Explicitly, existing policies in safety legislations and spatial planning procedure have
focused on mainly occupational health risks and the control of natural disaster risks

respectively.

One of the earlier legal instments with the aim of minimizing the possible hazard

to the public and environment by the major industrial accidents in provinces is
named as ACircular on Local Emergency Pl
published in 1996 [13]. However, only 36vgonorships performed and tested the

local emergency plans requirement, and submitted to the Ministry, 18 governorships
declared no need to local emergency plan due to the absence of establishments
covered by the Circular [14]. Since, the Circular hasindibg character, it had been

implemented ineffectively.

I n 1999, the draft regulation entitled f
Accidentso was issued by a commission in
of Health and Ministry of Labwand Social Security (MoLSS).The draft suggests that
emergency response plans for accidents should be prepared by the operators of
industrial establishments, but it does not refer impacts of the accident that goes
beyond the boundaries of the establishin&he draft legislation had not been put

into practice due to the required approval could not be taken from the Committee of

the Ministries [15].

The 1999 Marmara Earthquake and consecutive major accidents in industrial sites
had addressed integration Wween the approaches intended for disaster and risk

prevention/reduction and spatial planning system in order to have safe and



sustainable urban development. However, main studies confined of earthquakes
instead of focusing overall disaster management diatutechnological accidents.

More clearly, the provisions of the national laws and regulations are deficient of
instituting a contemporary disaster management system and concentration has given

to postdisaster activities [16].

As noted above, the pastaptices and transposed national legislation does not have
any article or guidance which refers to Article 12, when the EU examples are
investigated; it is a unique for Turkey case. Most of the EU countries either
developed new regulations directly relatgsveso establishments or modified their

legislations to address the requirements of Article 12. At least, the MS refer to their

existing regulations which correspond to the Article 12 of the Directive.

Other than, LUP related problems; the critical issoes the prevention and
mitigation of the major accidents are also listed below. These subjects will directly
affect the successful implementation practices of the LUP in the context of the

Directive.

- Implementation of the Directive requires involvement of different
administrative bodies which needs human resources and technical capacity.

- The most of the operators have low capacity to implement the Seveso Il
Directive requirements and they concentmai@inly occupational health and
safety.

- Majority of operator of establishments and local authorities do not perform
consultation processes to inform and involve public to decisiaking

process of siting of hazardous establishments.
1.3.Aim of the Thesis

Dueto the deficit in administrative regulations and enforcement of the existing ones
in past, plus; the rapid and uncontrolled urbanization and housing process, the past
practices have increased the risks arising from major hazard establishments in

Turkey.



The rapid and uncontrolled urbanization and housing process in Turkey, has brought
about growth of the cities which are highly vulnerable to natural disasters and man
made dangers. In past, due to the not taking into account major accidents risks in the
land use and other relevant policies and the procedures, the hazardous establishments
did not sustain appropriate safety distances between other hazardous establishments
and housing areas, areas open to general public use and areas of particular natural
sengivity.

In certain provinces of Turkey having dense industrial areas or individual large scale
establishments with high populations around them, arises the contradictions in terms
of public safety with the emerging of deep "risk pools" in cities [17]joMaroblems

are connected with residential areas which are come close the hazardous
establishments and they are not further controlled concerning appropriate safety

distances.

Nevertheless, Turkey is densely populated country where significant popuil®n

in industrial centers, there is yet no regulatory or planning provision that provides

guidance or lay down criteria for incorporating major accident risk considerations

into land use planning process of Seveso establishments. Consequently, the risk t
population from such hazardous establishments continues to rise, with the potential
for significant damage in case of serious accident like a toxic release, fire or

explosion.

Taking the into account requirements of Article 12 mentioned in the previous
section, the overall objective of this thesis is to assess current regulatory framework
and highlight the gaps in current national implementation level of regulatelated

to the Article 12 of the Seveso Il Directiveo protect public and environmental

health to and control major accidents.

Existing approaches for the LUP are put in perspective by tracing the legal and
administrative structure, related reports and practices. By examining the existing

procedures and tools within the scope of the Arti@eof the Directive, the study



aims to assess the current level of (major accident) risk informed decision making

process and their effectiveness in LUP of hazardous establishments.

Moreover, this thesis presents general compliance level Turkish Seveso
edablishments and defines general profile of Seveso establishments under the scope
of the PMMIA by analyzing their numbers, location and industrial category etc.

This thesis contributes to elaboration of major industrial risks concept in LUP and
consideratin in relevant procedures and draw attention to major accident risks which

are not popular as traditional risk fields such as earthquake and flood risks.

In lights of the above, this study presents reflections regarding the application of
Turkish nationalaws and regulations concerning major industrial risks in LUP, and

focuses on their application problems and capabilities.
1.4.Scope, Methodology and Structure of the Thesis

The prevention and limitation major accidents do not only consider risks to
employeesr establishment properties, considered risks are not atypical or abnormal
ones such that loagrm effects of typical emissions to air water and soil. Therefore,
it is worth to make the discriminate LUP from other examples of land use measures

such as nise, nuisance and air pollution control etc.

More precisely, the LUP should be understood as a mitigation tool for addressing
risks that may have immediate effects outside the plant fence namely acute risks such

as explosions, fires, sudden and unintenaéézhses of dangerous substances.

Important areas has excluded from the scope of this research namely; major
accidents risk due to the nuclear safety, the transport of dangerous substances and
intermediate temporary storage outside establishments atrdnlport of dangerous
substances by pipelines. Moreover, exploitation of minerals in mines, quarries, or by

means of boreholes are exempted from scope of the study.

To bring to the surface current and past practices in Turkey, the study deeply

analyzed th legal basis and enforcement of its subsequent laws, regulations,-and by



laws for the LUP of hazardous establishments in Turkey and presented their

drawbacks.

Health protection zones (HPZs) requirement under thé.@y on Permission for
Opening and Opetiag of Working Place and Environmental Impact Assessment
(EIA) reports, and implementation/enforcement level of other related regulations are
investigated to generate picture of the hazardous establishments and their LUP

practices.

Additionally, the Ministry of Environment and Urbanization Notification system raw
data is used that includes information of Turkish Seveso establishments. General
profile of Seveso establishments under the scope of the COMIA is presented by

analyzing theinumbers, location and industrial category.

Moreover, satellite images of potential Seveso establishments, interviews that
conducted with government representatives from various competent authorities are

presented in the annexes of this thesis.

The mainuncertainty of this study comes from the restrictions to accession to data
such as full name, chemicals, and full addresses for Seveso establishments and
limited access to the Committee Reports which includes HPZs decisions for Class |
Non-Sanitary estatdhments (NSEs) under Byaw on Permission for Opening and

Operating of Working Place.
The methodology which is followed in this thesis can be fourichlsiel.

In Chapter 2, summary of the development of major accident legislation and legal
background relevant to major accidents in EU is summarized. Particularly, Article 12
of the Seveso Il Directive, land use regulations around hazardous instalkat#ons

introduced.

In chapter 3, based on an extensive review of literature, risk informed LUP, the

major accidents risk assessment and associated terms in relevant LUP are discussed.

The Chapter 4, screening process of the national legislation; it is aomget @ll

related information on administrative structure, procedures and main criteria which



determine the decisions for safety distances (health protections zones) regarding LUP
of the establishments in the context of the Directive. Interviews conduetedmail
with municipalities, provincial directorates and OIZ directorates. The certain

questions related to the LUP are sent to authorities-maike

The Chapter 5 presents general profile of Turkish Seveso establishments and their
general complianc® requirements of the Turkish Seveso regulation. The data used
in this chapter is taken from MoEU Notification Sysfeamd analyzed in broader
terms; detailed analysis of their number, location and industrial sector. Moreover,
REC RIA Survey and inspectioreports were used to see general compliance level
the hazardous establishmentadditionally, to see the real life examples, satellite

images of potential Seveso establishments are presented.

In chapter 6, main efforts are given to asses and evaluatentuweficiencies,
challenges and effectiveness level of the LUP practices in national legislation.
Various parts of above mentioned and other regulations are used to assess highlight
the baseline for handling (major accident) risk aspects (safety disjaas part of

LUP decision making processes whether analytical techniques are adopted and
adapted by the competent authorities and industry. The assessment presented overall

effectiveness of the current framework with several recommendations.

This study onsidered HPZs decisions in related regulations, EIA reports, and
relevant information from MoLSS inspection documents. Moreover, certain parts of
the EIA reports are screened to see the major accident risks and LUP aspects whether
they exist in EIA procegre. EIA reports are used that provide data on safety

distances (health protection zones) around planned hazardous establishments.

Lastly, in Chapter 7, LUP advice and recommendations are developed considering
the present laws and regulations which comesipto the requirements of the Article
12 of the Directive.

* The datavhichis taken from MoEU Notification system datesDecembe2012.
®The RIA Surveywas carried ouin 2012.
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Table 1 - Outline of the thesis

Background - Summary of the development of major accident legisla
and legal background relevant to major accidents in EU
Chapter 2 - Article 12 of the Seveso Il Directive
Risk  informed | - Major accident risk assessment and associated tern
LUP relevant LUP.
- Practices and methodologies for LUP policies across
Chapter 3 Member States.
National Legislation (Laws, Regulations, Baws, Reports) wa:
presented.
Scr?e“'ﬂg of| _ The overall administrative structure of Turkish Sev
Legislation and Regulation
presentation  of|  national  disaster management structure and releg
current S
framework legislation
- Occupational Health arlafety legislation
Chapter 4 - Spatial Planning issues

- Regulations including LUP
hazardous establishments

requirements around m

Profile of Seveso
establishments

- Numbers and Industrial Categories, Geographical Distribl
- Earthquake Zonegulnerability, Organized Industrial Zones
- Turkish Industrial Sector Profile

Chapter 5 - Turkish Qil, LPG Market and Natural Gas Market

- Satellite images of potential Seveso establishments

- REC Seveso RIA Survey
Assessment and In this step, existing approaches for the land use planning a
evaluation of | in perspective by tracing the legal and administrative struc
current procedures, related reports and practices.
TS - Health Protection Zones Decisions
Chapter 6 - Generic safety distances

- Certain parts of th EIA reports
Conclusion and| Lastly, in Chapter 7, LUP advice and recommendations
Recommendations| developed considering the present laws and regulations v
Chapter 7 correspond to the requirements of the Article 12 of the Directi
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CHAPTER 2

DEVELOPMENT OF SEVESO DIRECTIVES AND ARTICLE 12

The objective of this chapter is to give a brief summary of the development of major

accident legislation and legal background relevant to major accidents in EU.

The scope of the Seveso Il Directive is examined and the information on EU Seveso
establishmets such as type, industrial category, and geographical location is
provided.

Particularly, Article 12 of the Seveso Il Directive, land use regulations around

hazardous installations is introduced.
2.1.Development of Major Accident Legislation and the SevedDirective

Although the technological risks as industrial accidents are not new topics, their scale
and consequences intensified in the second half of the last century with diffusion of

LPG storages and chemical facilities in the early 1970s [18].

Above deelopments highlighted the necessity for a vdefined and systematic
approach to the control of accidents to protect workers, public and the environment.
New regulations and laws were set off response to the catastrophic potentials of
accidents, especigllin UK, France and The Netherlands which were known
industrial development together with rapid urban growth [19].

European Commission proposed the original Directive 82/501/EEC [5], which is also
known as Seveso | Directive, in response to following ardaat at a chemical plant

in Seveso (1976, Italy). The accident resulted in the release of a cloud of chemicals
containing dioxin, more than 600 people had to be displaced from their homes and

nearly 2000 were treated for dioxin poisoning [7].
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The Sevesd Directive had several regulatory developments from 1982 to 2010
regarding the lessons learned from the accidents which have been reflected in scope

definition and requirements of the Directive.

In 1996, after several amendments in response to the tveo othjor accidents,
namely, Bhopal (1984, India) and Basel (1986, Switzerland), the Directive on the
Control of Major Accident Hazards was adopted and started to known as the Seveso
Il Directive [7].

Seveso Il Directive has introduced important new statésncompared to the former
Directive. Substances considered dangerous for the environment were introduced, in
particular aguatoxics. Moreover, it has launched new management systems, which
may minimize the occurrence of the major accidents and strendgthtree
information provided to the public and ensured the access to the environmental

information in easier way [6].

The main differences between Seveso | and Seveso Il could be summarized below
[7]:
- Seveso Il cover establishments not installations
- Acategp y 6 Dangerous to the Environment
- Requirements for safety reports are set out in more detalil
- Strengthened the provisions on inspections and public information
- Safety management systems (SMS), emergency plans and LUP requirements

introduced

Following enforcement of the Seveso Il Directive on 3 February 1997, MS had
transposed the Directive to their national laws, regulations and administrative
provisions to comply with the Directive after two year transposition period. The
implementationand enforcement of the Directive had become obligatory on 3
February 1999 [7].

In 2003, Directive 2003/105/EC [20] that amends Seveso Il Directive had been
adopted. Lessons learned from industrial accidents; Baia Mare (2000, Romania),

14
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Enschede (2001, NetHands), Toulouse (2001, France) resulted in extension of the
scope of the Seveso Il Directive. The amended Directive has started to cover the
processing and storage of minerals containing dangerous substances extracted in

mining and quarrying, and theltags disposal facilities used in these activities [20].

On 20 January 2009, the n&egulation on classification, labeling and packaging of
substances and mixtures (CLBiptered into force in EU. CLP Regulation aligns
existing EU legislation with the Uied Nations Globally Harmonized System of
classification and labeling of chemicals (GHS). The CLP Regulation will replace
Directives 67/548/EEC (DSBynd 1999/45/EC (DPD)after a transitional period.
Thus, dangerous substances must be classified acgdalithe CLP as well as the
DSD from 1 December 2010, and from 1 June 2015, the CLP will repeal the
DSD/DPD for both substances and mixtures (currently called preparations) [7]. To
response the abovBjrective dated 24 July 2012 on the control of majocident
hazards involving dangerous substandesown as Seveso Il Directive and
subsequently repeal the Seveso Il DirectiVable 2 summarizes the loaground

information about Seveso |, Il and Il Directives.

Table 2 - Background Information about Seveso I, Il and 1l [6,7,21]

Event Explanation Consequences Resulted in

Seveso, | Dioxin escape| 3,000 pets and farn 82/5001/EEC Seveso |
ltaly spread ovel animals died, 70,00

1976 countryside animals slaughtered {

prevent dioxins from
entering the fooq

chain
Bhopal, | Leak of Methyl| Estimates of its deat| 87/216/EEC (%' amendment)
India Isocyanate toll range from 4,00(¢ Certain substances added &
1984 to 20,000. lowering the thresholds fq
others
Sandoz, | Fire in the| Tons of toxic| 88/610/EC
Switzerl | storehouse agrochemicals (2" amendment)
and released into th{¢ Increase in number of
1986 Rhine, death of half { warehouses under the Directi
million fish

®Council Directive 67/548/EEC of 27 June 1967
"Council Directive 1999/45/EC of 31 May 1999

15



Table 2 (cont)

Event

Explanation ‘

Consequences

Resulted in

In 1988, fundamental review of Directive result in a proposal that would beco
96/82/EC- Seveso Il Directive

2003/105/EC

(3 Amendment)

France 2001

_ Cyanide spill Untreated cyanidg
Baia  Mare, waste has mixed wit
Romania 2000 the Danube River.
Enschede, Th¢ Fireworks 21 people killed ang
Netherlands accident 800 injured
2001

explosion at & - 29 people killed ang
Toulouse, fertilizer plant | injured 2,500

-It extends the
scope of the
Directive

-lower thresholds
for substance
dangerous for the
environment
- change to the
aggregation rule

Report on

Views from 8 Membel

Proposal for

In 2008, implementation | State(industry, = CAs| amended Directive
F-Seveso and NGOs)
Report effectiveness 0
the Directive
Changes to th¢ In 2010, EC publishe( Seveso I
The EC EU _s_yste;m of a proposal Directive
published A classification of (COM(201_0)78_1) fonl To align A_nne>§ 1
proposal for ar] dangerous amendeddirective of the Directive
amended substances changes to the EL
Directive, system
21.11.2010 classification of
dangerous
substances

2.1.1. Scope of the Seveso Il Directive and Seveso establishments in EU

2.1.1.1.Scope

The Seveso Il Directive has two important dimensions:

- preventing major accidents involves dangerous substances;

- limiting consequences on human health and the environment.

The schematic representation of the philosophy of Seveso Il Directive is in given

Figure 1.
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INSPECTIONS

Demonstiiate safety

Information to the

Public

in the Safety Report

Figure 1 - Schematic representation of the philosophy of Seveso Il
Directive [22]

The scope of the Seveso Il Directive takes into account presence of dangerous
substances in establishments. It covers establishments (industrial and commercial)
sectors such that chemical manufacturing and storage sites, refineries, pulp and paper
mills, gas refining and storage, water treatment works, explosives, fireworks,

manufacturing and storage.

The scope is determined by the quantity and nature of the specified dangerous
substances defined in the Annex | of the Directive and it does not depenzkpn si
location, industry or the ownership of the establishments. Establishments qualify as
Seveso establishments if they hold dangerous substances quantities defined in Annex
l.

The Annex | of Directive contains two lists, namélgmed Substancesd Generic
Categories of Substances and PreparatioBeth lists contain lower threshold of
quantities and upper threshold of quantftieShe Seveso establishments are
classified under two categories namdipper-Tier andLowerTier depending on the

guantities of dagerous substances present.

8Articles 6, 7, and 9 and Annex 1 of the Directive
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The Directive does not cover military establishments, hazards created by ionizing
radiation, transport of dangerous substances e.g. on road, rail, loading and unloading,
transport in pipelines, mining activities and waste ldhsities , which are dealt with

by separate legislation [6]. The Directive assigns requirements both public authorities
and operatorsIable3 andTable4).

Table 3 - Obligations of the Seveso Operators

Operator | Prevention of Major Accidents Limitation of
consequences
All -General obligations -LUP
operators | -Notification -Consideration of domin
-Major Accident Prevention Policy effects in Major Acciden
-Controls in case of modifications Prevention Policy.

-Be ready inspection by the Compets
Authority
-LUP

Upper -Safety Report -Emergency Planning
Tieronly | -Safety Management System (SMS) | -Information to the Publig

Table 4- Obligations of the Public Authorities

Obligations Details

L To Setup Notification System and identify the sco
General Obligations of theestablishments
Inspections Preparation of inspection plans and Inspection repq
Safety Reports and
MAPPS Assessment and Approval of Safety Reports
LUP Siting New establishments

Land Use related activities for existing establishme

Domino Effects Identification of Domino Effect
Eﬁﬁrnal Emergency Preparatiorand testingof External Emergency Plan
Investigation of : : L
Accidents Incident investigation
Enforcement Shut down/close establishment
Reporting to the EC Accident Reports , Genermhplementation Report
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2.1.1.2.Seveso establishments in EU

European Commission established different systems to avoid or Ilimit the
conseqguences of major accidents. One of these systems is Seveso Plants Information
Retrieval System (SPIRS).

The SPIRS is database system provides access to the European Commission on risk
related information from major hazardous industrial Seveso establishments in
Europe. The database contains Seveso est
MS and three of the EEA/EFTAountries (Ilceland, Norway and Switzerland)
through the Committee of Competent Authorities (CCA}the Seveso Il Directive

[23]. As of September 2010, there were 9937 Seveso establishments in the reporting
countries in the SPIRS database of which 4575%}6vere UppeiTier and 5323

(54 %) LowerTier. Among these countries, Germany had the largest number of
establishments (2141, which corresponds to 21.55 %), followed by France (1106;
11.13 %), Italy (1095 or 11.02 %) and the United Kingdom (UK) (10828919%)

[23] (Figure?2).

Number of the Seveso Establishments in different Member States (2010)

Figure 2 - Number of the Seveso establishments in different Member State
Adapted from [23]

Industrial activities are classified according to SPIRS new aggregated industrial

categoriesKigure3).
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New SPIRS Aggregated categories, sectors

C ical ir i I gases [= ical i ions ( ing petrochermical)
Chemical installations — ammonia

Chemical installations — chiorine

Chemical installations - fluorine or hydrogen flucride
Chemical installations — hydrogen

Chemical installations - carbon oxides

c ical ir - oxides, oleum
Chemical installations - nitrogen oxides

Chemical installations - inorganic acids

i ir - other fine cl

Production of basic organic chemicals

General chemicals manufacture (not included above)
Pr of phar

Production and storage of ferlizers

Production and storage of pesticides, biocides, fungicides
Handling and ransportation centres (ports, airpors, lomy

parks, marshalling yards, etc.) Transporting and storage
Fuel storage (including heating. retail sale. etc.)

W and retail and distribution (excluding

LPG)

Manufacture of food products and beverages Manufacturing
General engineering, manufacturing and assemibly

Textiles turing and it

Flastic and rubber manufacture

Production and manufactunng of pulp and paper

Wood treatment and furniture

Manuracture of glass

Manufacture of cement, lime and plaster

Ceramics (bricks, poftery, glass, cement, etc.)

Electronics & electrical engineering

Production, ion and

Production and storage of fireworks
Shipbuilding, shipbreaking, ship repair
Buildl & works of inveeril construction

ves

Petrochemical (2.g. ol refineries, storage and
Petrochemical / Ol Refinenies distribution)
LPG production, botlling and bulk distribution
LPG
LMG storage and distribution
Processing of metals Processing of metals
Processing of ferous metals (foundries, smelting, ete.)
Processing of non-ferrous metals (foundries, smelting, etc.)
Processing of metals using electrolytic or chemical

Power suy and distribution Power on, and distribution
Water and ag . supply, t i) Water and sewage and waste management
Waste storage, treatment and disposal

Agriculture Agriculture

Mining activities (tailings & cochemical ) Mining activities

Other activity (Not iNcluded above) Other activty'*

Leisure and sport activities (e.g. ice rink)

Medical, research, education (including hospitals, universities, etc.)

Figure 3 - Seveso Plants Information Retrieval System (SPIRS) new aggregated
industrial activities categories[23]
Distribution of establishments based on the industa@vigies in the EU is shown in

Figure4.

Industrial Categories of Seveso Establishments Categoriesin SPIRS System
3000
2543
2500
2163
2000
1675
1573
1500
1000
704
00 489
326 243
0 —
1

= Chemical installations (excluding petrochemical) 25,9% = Transporting and Storage(excluding LPG) 22,0%

= Manufacturing 17,1% ® Petrachemical (e.g oil refineries, storage and distribution) 16,0%

= Processing of Metals 7,2% = Power Generation, Supply and Distribution 5,0%

® Other Activity 3,3% ® Water and Sewage and Waste Management 2,5%

= Agriculture 0,7% ® Mining Activities 0,4%

Figure 4 - Aggregated Industrial Categories of Seveso establishments Categories
in SPIRS SystemAdapted from [23]
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2.1.2. Article 12

In majority of technologically advancedountries, to prevent and limit the
consequences of major industrial accidents, there are mainly two mitigation actions:
1) safety measures and risk reduction and control in industrial establishments (on
site) and 2) limitation of major industrial accidenimpacts to property and public
around establishment (eéite) [8]. LUP belongs to second category of measures. It

is the appropriate separation of establishments, planning infrastructures and urban

settlements in industrial areas, which has to be ceraidn planning policies.

In Europe, specific legal requirements, for LUP policies initiated recently. The
importance of LUP role in the prevention and the restriction of consequences of
major hazard accidents drawn attention after seriously extent abatiEnmage
accidents those of Bhopal (1984, India) and in Mexico City (1986, Mexico) .With
reference to these accidents, a new requirement of Directive Seveso Il with the
introduction of Article of 12 Directive was established [6].

Article 12 of the Directte obliges LUP controls for both Upper and Lowiéer
establishments within the scope of the Directive. However, it applies only for cases
of future development such that new sites, modifications or new developments in the

vicinity of establishments.

In the following cases represent&igure 5, maintenance of appropriate distances

required between establishments and other developments.
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Figure 5 - LUP in the context of the Article 12
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Firstly, there should be controls on

- the location of new Seveso establishments where other hazardous
establishments may present

- modifications to existing establishments

- new developments iproximity of existing establishments that may increase
and bring unacceptable high level of risk from the consequences of a major
accident such as transport links, locations frequented by the public, and

residential areas.

Article 12 of the Directive, th& UP requirement, requires member states to assess
and maintain appropriate distances between Seveso establishment and
establishments where hazardous substances are present, residential areas, areas of
public use and areas of particular natural sensitiwtyaking into account of risks

of major accidents of establishment [6].

More precisely, the Article 12 of the Directive necessitates restrictions on LUP when
new Seveso establishments are authorized/licensed/permitted or when urban

development takes plaeeound existing Seveso establishments [6].

Moreover, Article 12 requires the MS to introduce LUP criteria in their legislation
such that MS have to ensure that all competent authorities and planning authorities
responsible for decisions in this area geappropriate consultation proceduresto
facilitate implementation of the policies established for siting new establishments or
new developments in the vicinity of the Seveso establishment. The procedures will
be designed to ensure thiathnical adviceis available, either on a cadg-case or

on a generic basis, when decisions are taken [6]. Public involvement is also

important and the public must be able to give its opinion on LUP decisions.

Additionally, for existing establishmentsadditional technical measures in
accordance with Article 5 can be taken into account, in order not to increase the risk
to people.

Although the Directive provide regulatory framework for LUP, does not contain any

detailed suggestion on how this should be done [24].
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Across tle EU variety of approaches to risk analysis and risk criteria exist. Each
Member State has its own approach, which mainly social, cultural and geographical

aspects are important determinants in LUP methodology of MS [25].

The EC LUP Guideline [22] descrige these different approaches and these
approaches are explained in following chapter.
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CHAPTER 3

RISK INFORMED LAND USE PLANNING

Major accidents risk concept has received less, though increasing attentiotast the
decades i n compar i s o Afields,cucloadsHlad andi hydra d i t i

geological risks [8,9].

Risk in the context of LUP can be categorized under three different forms. First,
natural disaster such as floods, earthquakes, secondielongr permanent impacts
such as industrial emissions and third one is-made disasters such as skerimn

accidental releases fires explosions and toxic clouds [26].

LUP activities in the context of the Seveso Il Directive belong to the third one and it

isimplemented in two steps:

- Atechnical o phase (identification of
consequences, etc.)
- Apolicyo phase (acceptability criteri:
[26].
Based on an extensive review of literature on (magzidents) risk informed LUP,

chapter provides an introduction to the conception of major accidents risk assessment
and associated terms in relevant LUP.

3.1.The elements of (Major Accidents) Risk

Article 3 of the Seveso Il Directive defines major accident

adverse occurrence such as a major emission, fire, or explosion resulting from
uncontrolled developments in the course of the operation of any establishment
covered by this Directive, and leading to serious danger to human health and/or the

environment, immediate or delayed, inside or outside the establishment, and
involving one or more dangerous substances.
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Table 4 describes the hazard pgs and resulting major accidents with their
consequences.

Table 4 - Hazard and Major Accident

Hazard Major accident results
Flammable substances
Fire results in thermal radiation which in turn , burns to
— people; damage fiastallations & property
Fire
// Explosive substances
= Explosions results in overpressure which causes harm

people; damage to installations & property

Toxic substances

Toxic Release leads exposure to toxic concentrations K
inhalation orother routes , intoxication of people

Substances dangerous to the aquatic environment

release to water above ecotoxic concentrations results
dangerous to the pollution & damage to ecosystem
aguatic
environment

The Directive also includes the for mal def ir

useful to draw a distinction between these terms for the rest of the chapter.

Ari sk shal/l mean the |ikelihood of a S
specified periodo i n specified circumstances?o
Ahazard shal/l mean the intrinsic propert

physical situation, with a potential for creating damage to human health

and/ or the environment o

The Directive obligates Seveso Operators to prevent orceethe risks arising

from hazards at their establishments to an acceptable level based on risk
assessment.
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3.2. (Major Accidents) Risk Assessment

According to Christou et al. [22], risk assessment procedure includes risk analysis

and risk evaluation steps $uthat:

- Inrisk analysis step, hazards are identified and estimated by systematic use
of available information and,
- Inrisk evaluation step, evaluation of the level of risk is carried and decided

whether acceptable risk has been achieved.

In other wordsfisk assessment is the process of risk analysis and evaluation of
the significance of the results. The risk analysis step may be qualitative,
guantitative, or sermuantitative. It identifies hazards and to estimates the risk to

individuals, property, anthe environment [27].

In risk evaluation step, process where decisions are made on the acceptability of
the risk based on a risk analysis by considering factors such as socioeconomic and
environmental aspects. The evaluation of resulted risk requirescc#ptance

criteria: which is used as a basis for decisions about acceptable risk [27]:

EU Joint Research Centre guidance document [28] on the preparation of a safety
report presents major accident risk assessment procedure in details. The risk
assessmerprocess can be viewed as concentrating on five basic questions [28]

under two main steps namely risk analysis and risk evaluation. These questions

and steps are summarizedTiableb.
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Table 5 - Elements of Risk Assessment [22, 28, 29]

1. What Can Go Wrong?
Potential accidents and the ways they could come ale
identified.(hazard identificatioaccident scenario selectio

2. How Often?
Probability of their occurrence is estimated
Risk (scenari os 6 | i-keguericyhassesdmeat

3. What Are The Consequences?

Potential consequences of timxidents are estimated.
Risk (accidens cenari os6 consequen
4. What are The Risks?

Analysis

ASEISEIEL Risks are identified in terms of their level by using
above analyses, and their significance assesBigk
Ranking); and compared with establish&deria (Risk
Criteria).
5. So What?
Risk management actions are carried out
Risk Demonstration of resulting risk and evaluation W

Evaluation | established tolerability criteria  (Identification
mitigation measures, acceptance of result, modificatig
abandoning)

What Can Go Wrong?

Hazard identificatiorprocess carried out for which a variety of instruments exist for
systematic assessments, which are selected depending on the complexity of the
individual case. Following the identification of hazards neference accidence
scenario$ are selected whichis the basis for determining whether the safety
measures in place or planned are suitable [28].

After the identification of hazards and designation of reference accidence scenarios,

second and third questions come respectively in risk assessment procedure.

How Often (ScenaMhago alriek @lhieh cCoodh)s2z quences?
consequences)

In these stepdrazardswhich are known to have the possibility further analyzed.

° For the specific purposes of safety reports in the context of Seveso Il requirements, a scenario is
always an undesirable event or a sequence of such ebemecterised by the loss of containment
(LOC) or the loss of physical integrity and the immediate or delagadequences of this occurrence
[22].
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To answer the questionsi How Of t éWih?adt aanrde t he theonsequ
scenarios6 | i kelihood and consequence as
crucial stages in the risk analysis procedure. Different approaches are followed in
likelihood and consequence assessment. These assessments need use of
methodologies that ra generally divided into different categories [28]. The
categories of risk assessment methodologies will be given in detain in following

section.
What are the risks?

The next question istfeWh at ar e Inthis gep,rdétesnkinaitidroof risk levels
derived from the previous steps and assessment of their significance sorisklled
ranking is carried out. Then presentation of resulting risks and comparison with

established acceptability criteria comes next.
So What?

The lastqu e st i oWh a tdPinélules risk evaluation action by considering
reliability and availability of safety systems and decision on whether mitigation
measures are enough to decrease the risk to accepted risk level or modification or

abandoning is needed.

To sum up, theoretically, all risk assessment methods have common relevant

elements inrable6.

Table 6 - Best Practice in Risk Assessment [28]

- Definition of scopepbjectives and risk criteria

- Description of the object or area of concern

- Identification of hazardandvulnerable targets

- Assumption of source terms or hazardmeidents

- Development of escalation scenarios

- Estimation of consequencardlikelihood

- Presentation of resulting risk and comparison with established tolerability cri
- ldentification of mitigation measures

- Acceptance of result, modification or abanuhon

- Proportional to the severity of consequences;

- The use of acknowledged methods

- Reliability of data and relevant information and transparency of the process
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3.3.Risk Assessment and LUP in the context of Seveso Il Directive

This section examines risk informed LUP and gives information on risk assessment
(RA) supporting in LUP.

Rausand [27] defines Riskformed decisiormaking asfian approach to decision
making r@resenting a philosophy wherehgk insights are considered togethethw

other factors to establisiequirements that better focus the mtiten on design and
operatonalissues proportionate with their importance to health and safety

Approaches to the risk concerns and assessment of hazard/risk are one of the critical
components the Member Statesdo LUP policies
on the rule thainappropriate uses of land should be separated by adequate distances.
As a rule, it involves setting up limitations/constraints and their utilization. These
limitations/constraints describe which uses of land are permitted at the various zones
(safety disances) surrounding the dangerous establishments and plants [22].
Evidently, risk profile of dangerous establishments determines these zones.
Therefore, it is important to have appropriate limitations/constraints which are
proportional to the level of riskThis brings the importance dhazard/risk
assessment methodsndcriteria for risk-informed LUP [22].

For that reason, LUP policies procedures used for dangerous establishments
necessitate the presence of clearly established hazard/risk assessmens anrathod
criteria (Figure6). For example, to evaluate the whether additional safety measures

are taken at establishments are enough and successful [22].
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Figure 6 - Risk assessment (RA) supporting in LUP
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3.4.Common risk assessment approaches used in supporting LUP decisions

The implication of LUP in risk management directly is related with its scope

according to national legislation [25].

Currently, the practices and methodologies are so varied for Article 12 LUP policies
throughout the MS. The ditfein@roe mtn da pipNfhaaa c
consequences?0 of the major accidents qu
and consequence assessment steps in the risk assessment process are the main reason

for the variety of LUP practices across EU.

The different impementation of a risk informed LUP based on the 1) adopted
definition of #Arisko and 2) the way in v

measuring scale [22].

- Probabilistic (Risk Oriented): Estimates the probability of a specific
failure/accident ordvel of damage.
- Deterministic (Consequence Oriented))As sume t hat t-here

case0 t o be evaluated and their conseqt

The above categories are subdivided according to hazard identification and

assessment compatiath the approach [22]:

Deterministic approach / Generic Safety Distance
Deterministic approach / Consequerménted

Probabilistic approach / Riskriented approach.

0N

Hybrid approaches

Generic safety distance approachwhich uses tables with fixed distas is an
example of a simplified approach for consequemtented method. It is used for
standardised installations, deriving from standard risk/hazard assessment of a typical
facility, and used as default or for screening purposes. Generic safetycelstan

depend on the type of activity rather than on a detailed analysis of the specific site.

\worstcase accident scenario: The scenario with the highest consequence that is physically possible
regadless of likelihood [26].
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They typically are used to quickly assess which circumstances necessitate more
analysis. Generic safety distances are often considered as conservative suci that the

define comparatively large safety distances.

Consequenceoriented approach is based on analysis of the consequence of
crediblé’ accidents, without taking into account its probability. Assessment of
number of reference accident scenarios either quawitator qualitatively is the
focus of this approach. Damage thresholds values for accident physical effects (toxic
concentration, thermal radiation, and overpressure) are determined concerning
undesired consequences (fatalities, irreversible effectsrsiblee effects, etc.). It
usually involves two zones are defined [22]:

- Internal zoné lethal effects no urban development allowed

- External zoné beginning of irreversible effecisno sensitive population

Risk-oriented approach assesses quantitativelyoth the consequences and the
likelihood of occurrence for a large number of accident scenarios. This approach
results in two expressions of risk: locatibased (individual) risk, and societal risk in

the form of an FN curve. Locatiorbased (individual)risk expresses itself as
geographic distribution of risk, while societal risk assesses whether areas with high
population density might be exposed to risk [30].

Hybrid approaches can be classified as a subcategory of the-orsénted or the
consequenceriented methods. The approaches incorporate risk and consequence
elements either qualitative or quantitative. Semi quantitative approach is an example
of hybrid methods. Use of a risk matrix is a characteristic example [30].

Table7 summarizes risk informed LUP approachesl their zoning criteria

" Wworst credible accident scenario: The highest consequence accident scenario identified that is
considered plausible or reasonably believable [26].

32



Table 7 - Risk informed LUP Approaches [22, 24, 25]:

Probabilistic Deterministic Hybrid
Approaches | Risk Oriented Consequence | Generic
oriented Distances
(Fixed
Distances)
Zoning Risk acceptanc| Consequence | Depend on Thresholds
criteria criteria: zoning criteria:| the type of| values
individual  and| LC1%, IDLH, | activity identifying
societal risk ERPG, lethal and
AEGLs. irreversible
effects

Although, different approaches are being followed in EU, the current practices which
aim to respond the requirements of Article 12 have common points, namely:
hazard/risk assessment methadserence scenarisfor the calculation of effects,
frequency estimation for events of concerned, effect endpoints, separation distances
and technical measures to replace separation distances [22].

Moreover, the best practice in the application of theeg@nprinciples for LUP

advices are set out by the European Guidelines. These principles are [22]:

- Consistencyin results of similar situations under similar conditions
- Decisions should bproportional to the level of risk

- Transparency for the decisiormaking process.

Although, there are differences in methods and criteria, LUP approach essentially has
the same starting point: for a given site, the approaches take into consideration of a
technical evaluation of the risks of credible major accident scenewitsidered [26]
(Table8).

Simply, accident scenario can be defined as a specific sequence of events from an

initiating event to an undesirednsequence [27].

2Scenario = fATop Evento of

(fire, explosion, toxic cloud) [22

( u $LO@)lahdpdngemgstPhepoménors s
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Table 8 - Major accident scenarios [22]

Typical scenario| The Lossof- Aidanger ous
examples Containment
vessel failure & vapo| vessel rupture pool fire

cloud explosion, vessel leak tank fire

hole in vessel wall & poog

. L vessel roof collapse fireball

fire (ignition of releaseq

flammable liquid, pipe rupture vapor cloud explosion
pipe leak & oxic releasq pipe leak flashfire

etc. loading connection releaq jetfire

(leak or rupture) toxic or flammable cloug

release.

Final results of a risk assessment, concurrently LUP decisions such as safety
distances, depend on strongly set of accident scenarios considered. Incorrect
selection of accident scenarios may result in a significant reduction of the

effectiveness of LUP decision [26].

Figure7, BowTie Diagram indicates causes and sEguences of top event (loss of
containment), and they can be used to define major accident scenarios [28].
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Figure 7 - Bow-Tie Diagram [28]
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3.5.Risk Acceptance Criteria

As defined in Section 3.2, the risk assessment procedure requires definition of scope,
objectives and risk criteria. When the risks are identified in terms of their level by
using the risk analyses and their significasbheuldbe assessed and comparecdhwit
established criteria (Risk Criteria) in decisioaking process.

In the context of the Seveso Il Directive, the risk acceptance criteria can be defined
as qualitative or quantitative expression placing limits on the acceptable risk for a

given establishment [27].

In the risk informed LUP, the riskcceptance criteria imply that a level of acceptable
risk is previously established and that risks are compared against them. In the case of
Seveso establishments, the criteria relate to the health of humanghand

environment [9].

In EU, the majority of regulations addressing the prevention of major accidents risks,
their acceptance is expressed in terms of probability of fatality based threshold
values. Threshold values identifying lethal and irreversiblecefare often defined
by law. In EU countries, generally accepted risk level i§ Aér year as probability

of dying due to the exposure to a major accident [9].

There are commonly used principles for risk acceptance is [27]:
- Individual risk criteria

- Societal risk criteria

- Precautionary principle

Acceptance criteria for public receptors around major hazard establishments can be
defined in various ways. The most common ones are individual risk and societal risk.
The concept of consequence distare@nother approach for the ones who do not

want to assess risk quantitatively [30Rhble9).
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Table 9 - Risk criteria for third parties [30]

The definitions below are taken from the Danish Environmental Protection Af
publication [20]:

Consequence distance and maximum consequence distance

Consequence distande generally defined as the distance withwvhich death or seriou
injury is expected. The consequence distance is either based on the distance within
particular mortality rate would be expected or the distance to a particulaspeirtt value
for toxicity, heat radiation, or overpressure.

One can use the worst scenario and the worst case meteorological factors to detern
maximum consequence distance that applies to the establishment in questig
establishment will not represent a risk to human life outside the maximum conse
distance.

Location-based (individual) risk

The tienrdm,v idis aften used B kefation to quantitative risk criteria. Individ
risk is a risk that individual is exposed to, based on their distance from the risk source
Locationbased risk desdres the geographic distribution of risk for the establishmen
guestion. It is shown using isizk curves, and is not dependent on whether peopl
residences are present. Locatibased risk is used to assess whether individuals
exposed to mord&n an acceptable risk in the locations where they may spend time.
Societal or group risk

Societal riskexpresses the risk that a group of people is simultaneously exposed
consequences of an accident. This is expreésed i n g an 7idéaF &elatianship
between the expected frequency of the accident, and the number of people who will d
injured) as a result of the accident.
more than N deaths. 0

Figure8 depicts thendividual andsocietal risk andonsequence distancencepts

Risk

Location-based (individual) risk
diminishes at grezter distances

Iso-risk curve at
acceptance criterion
(safety distance)

Iso-nsk curva

Figure 8 - Presentation of terms associated LUP [30]
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3.6.Approaches to LUP in EU Member States

In EU examples, LUP decisions which involve restriction for developing land for
certain uses in the vicinity of hazardous installations Ha@me main strategy
[22].

In accordance with the Directive, some of the EU countries have drawn up detailed
risk criteria which are taken into account by planners and decision makers when

considering development of land in areas where such establishanedsated [25].

At present, the practices and methodologies vary for LUP policies across the MS
[31]. In this section, LUP practices in the certain European Union (EU) countries are

reviewed.
3.6.1. France

Until Toulouse accident in 2003, French approach used to follow consequence
oriented approach such that it considers intensity of effects [32]. After the Toulouse
accident, semguantitative probabilistic approach has been introduced. The safety
reports povide the bowtie and analysis performance of safety barriers. The main
reason to develop new approach has stem from the criticizes in the assessment of

likelihood of the accident scenarios of the quantitative risk assessment [31].

The technological rislrevention plan (PPRT) was introduced as a new instrument

to manage LUP in the proximity of industrial establishments. It has established in
France by so called o6risk | awb; t he PPRT
tier establishments. The ains ito limit the exposure of the population to the
consequences of major accidents. Requirements are developed for existing and future

buildings. The PPRT may constrain the future building rights [33].

PPRT plans are carried out on a local level under tbhedomation and responsibility

of governor, following a public consultation.

PPRT employs representative scenarios by taking into accoumiténsity gravity
and probability of accidents. PPRT had developed new terminology which defines

these specificarms as [25]:
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- Probability: frequency with which an accident may occur during the lifetime
of an installation
- Gravity: effects of an accident on the population

- Risk: probability of occurrence of an accident combined with its gravity

Endpoints values are wséo calculate the intensity of the accidents based on possible
effects of a dangerous phenomenon: toxic, fire and explosion which are given in
Figure9. The dangerous phenomena are evaluated according to four thresholds with
increasing intensityindirect, irreversible (SEI)lethal (SEL)andsignificantly lethal
(SELS) [25]:

Level of effects on human
Effects

Lethal effect

Irreversible effect threshold
threshold S

Significant lethal effect threshold

Lethal

Irreversible effect
concentrationl%

Toxic Lethal concentration 5%

SkKW /m2 or
(1000
KW/m2)"4/3.s

3KW/m2 or (600

Thermal KW/m?*)"4/3.s

8 kW /m2 or (1800 kW/m?*)"4/3.s

Indirect
20 mbar

Overpressure 200 mbar 140 mbar 50 mbar

Figure 9 - Endpoint Values adopted in France [25]

Then, gravity of the effects is identified by assessing the number of potential victims

in the accidentKigure10).

Gravity Significant lethal effect Lethal effect threshold Irreversible effect
threshold threshold

Disastrous =10 =100 =>1000

Catastrophic 1to 10 10 to 100 100 to 1000

Major 1 1to 10 10 to 100

Serious 0 1 1to 10

Moderate 0 0 <1

The probability is assessed in five categories from A 4dar) to E (<10/year) in

safety reports. After identifying the gravity and probability scales, governor use

Figure 10 - Gravity of the Effects [25]

national acceptabilitynatrix to permit the establishmemtigurell).
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Gravity
Disastrous

Probability E D

Catastrophic

Significant

Serious

Moderate

Non: Aninacceptable area
MMR: Approval is given after confirmation that all risk control measures at an accepta
cost have been put in place

Figure 11- The MMR risk matrix Effects [25]

The PPRT involves assessiagd prioritizing the risk level based on activity of the

establishment and the impacted area. Risk levels enable the designation of zones that

have specific LUP decision and construction rules. For the highest levels, areas for

potential expropriation and¥ relinquishment may also be suggested by the PPRT
(Figurel?2) [25].

Regulated zones
Dark red
Light red
Dark blue

Light blue

Future land-use planning
and consfruction measures

Ban on new construction

Ban on new construction but possibility o extend
existing industrial buildings if they are protected

New consiruction possible depending

on limitations on use or protection measures

New construction possible depending
on minor limitations

Possible real-estate

measures

Expropriation
Relinquishment

Relinquishment

A Al

Figure 12- PPRT Zones and measures [25]
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thennal or overpressure cffects on

. s Very serious Serious Significant Indirect
humans ata given point Stgnificant lethal Lethal Ivevarsible
Cumulative probability
distribution of dangerous >D |SEtoD| «SE | =D |SEtoD| «<5E | =D [SEtoD| «sE | All
phenomena at a
given point
“Aléa” level H+ H M+ M Low

Zoning

Figure 13- General zoning principles [25]
3.6.2. Germany

The German approach [31] is deterministic which is based on the worst credible
scenario and it does natalculate frequencies while developing the separation
distance recommendatiorisidure14).

[Distance in m]

Class | Class Il Class Ill Class IV

4 ¢ i a

0 100 200 300 400 500 600 70O 800 900 1000 1100 1200 1300 1400 1500
+ " + + "

—
"

Phosgene (DN 15)

Acrolein

Chiorine |

Sulphur dioxide |

Hydrogen sulphide |

Formaldehyde (>90%)

Hydrogen cyanide, HCN ]

Oleum 65 % (Sulphur trioxide) ety

Bromine : —

Ammonia

Hydrogen fluoride ) —_—
Fluorine

Ethylene oxid |

Agcrylonitrile -

Hydrogen chioride | I+ Allocation to
Methanol (fire) | distance class

Propane (explosion) [—=

Benzene (fire) [t—

Ethylene oxide (fire) :_‘

Methanol =

Figure 14 - Separationdistance recommendations for LanelUse

Planning without detailed knowledge [34]

The Guidance SFK/ITAAGS1 [ 3 4] ARecommendati ons for s e
bet ween establi shments covered by- the Maj o

Verordnung) and areas whiclequire protection within the framework of LUP
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implementation of Article 50 of the Federal Immission Control Act (Bundes

| mmi ssionsschutzgesetz)o

establ

shes

The predefined separation distances differ based oregmay of dangerous

r ec

substances present in the Seveso establishment [31]. The German approach

calculates standardized accident scenarios based on -ag@edonventions and

compares them with data of past accidents. Separation distances are allocated to

dargerous substances [34].

The guidance [34] presents separation distance recommendations and assessment

methods. The aim is to assure that planning activities prevent incompatible usage

which may locate at an inappropriate distance from another.

Generic (fixed) distances are determined for dealing with explosives and ammonium

nitrate.

For all other hazardous substances, on a source term for the release of ad@bea of

mm|

was Geveloped

As scenariogdire / gas cloud explosion with immediate ignition aetkase of toxic

substances were choses, the engboint for the thermal radiation a threshold value

of

guidance value ERP@ were chosen [29].

1.6 kW m] 0.1 Baoand far e toxc substamces the concentration

Land-use plan are based on flalowing kind of building classification ifrigurel5:

MZ | CZ

V4

AZ

MZ

Figure 15 - Building classification in Germany [35]

Housing ZonegHZ): Residential buildings, grocery stores, restaurants; non

disturbing commercial activities etc.

Agricultural Zones (AZ): Agricultural farms, garden centers, kitchen gardens,

restaurants, hotels, petrol stations etc.

B490

imeqiiivalent to the crossectional area of a DN 25 pipe)
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- Mixed Zones (MZ): Residential buildgs, offices, restaurants, hotels, smaller
commercial stores, facilities for ecclesiastical/cultural/sporting activities etc.

- Commercial Zones (CZ): Open for various commercial activities,
warehouses, business and administration buildings, sporting iasteft.

- Industrial Zones (1Z2): Open for all industrial activities, e.g. chemical plants,
refineries, largevzolume storage of flammable liquids, public utilities etc.

3.6.3. The Netherlands

Individual (Locational) Risk and Societal Risk are established as &mtskion in
Netherlands. The Dutch approach is fully probabilistic and it is described in CPR
18E: nAGuidelines for Quantitative Risk Asses

The value determined for the individual (locatioased) risk of 18 is lecally
binding for vulnerable objects, while a target value of afplies to less vulnerable

objects Figurel6).
Vulnerable objects defined in Tieetherlands for LUP purposes [25]:

- vulnerable objects: houses in nomural areas, schools, elderly homes, child
day-care facilities, camping sites, recreational facilities with accommodation
for fifty or more visitors, large office buildings hotels an@gping centers;

- non-vulnerable objects: house in rural area (<2 houses/ha), and office
buildings, shopping centers and recreational facilities with a limited number

of people present.

In existing situations, vulnerable objects are not accepted in thewdrex® the
individual risk exceeds 10per year. The risk informed LUP can solve problem by
using additional safety measures or removing vulnerable objects. State funding is
available for the implementation of this policy. Nealnerable objects can beuiod

in the area where the individual risk exceed$ @ér year, but it undesirable. There

is no obligation to solve the problem.

For future cases, vulnerable objects are not accepted in the area where the individual
risk exceeds IBper year. The nomulnerable objects are highly undesirable in the
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area where the individual risk exceeds’ X@r year. It is needed to be approved by

the council of the competent authoriBigure16).

105 106 LCor

2007 2010

g
SK X 8 By

FINANCTAL COMPENSATION

Figure 16 - Actions on existing situations in The Netherlands [36]

3.6.4. United Kingdom

Major accidents risk is taken into in consent procedure of new developments in the

vicinity of Seveso establishments in UK [37].

Planning (Hazardous Substances) Regulations 1992 covers the LUP articles of the
Seveso Il Directive in the UK. These regulations obligate consents from the
Hazardous Substances Authority (HSA), generally thallplanning authority due to

the presence of hazardous chemicals above specified thresholds [38].

Health and Safety Executive is assigned as legislative consultee in this consent
procedure. The role of HSE is to consider the hazards and risks due azé#nédus

substances to people in the vicinity and come with an advice.

UK HSE sets a consultation distance (CD) around major hazard sites and pipelines
after assessing the risks and likely effects of major accidents at the installation
(Figurel?).

Land Use Planning zones are designated around major hazard sites [39]:
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- Inner zone corresponds to individual risk (IR) of fatality of 10 cpm (1-% 10
peryear)

- Middle zone corresponds to IR of 1 cpm (1 x@LPer year)

- Outer zone corresponds to IR of 0.3 cpm (3 ¥/ Jt&r year)

- Outer zone also corresponds to the consultation distance

cD boundary,

Major
hazard
installation

Figure 17 - Land Use Planning zones [39]

The Planning Authority is notified of the CD and has a statutory duty to consult the

HSE on certain proposed developments within it including [39]:

- residential accommodation;

- more than 250 square meters of retail floor space;

- more than 500 square meters dic# floor space;

- more than 750 square meters of floor space to be used for an industrial
process;

- transport links (railways, major roads etc.);

- a material increase in the number of persons working within, or visiting, a
CD.
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When new developments and plamn activities are around major hazard
establishment are proposed; HSE or the local planning authority identifies where of
the three zones the proposed development is located. Then, the proposed

development is classified into one of four sensitivity ley@8.
- Sensitivity level 1 : normal working population e.g. factories
- Sensitivity level 2 : general public e.g. houses

- Sensitivity level 3 : vulnerable members of the public e.g primary school, old

peopl eds homes

- Sensitivity level 4 large example of level 3 or very large example of level 2
e.g. outdoor Football ground, large hospitals.

With these two factors known, a simple decision matrix is used to give a clear

OAdvi se Againstd or o6Do not aimgauteoaty Agai n
(Table10).
Table 10- Simple decision matrix in UK [39]

Level of | Development in | Development in | Development in

sensitivity Inner Zone Middle Zone Quter Zone

1 DAA DAA DAA

2 AA DAA DAA

3 AA AA DAA

4 AA AA AA
3.6.5. Ireland

The approach in Ireland is similar to thé¢K. The Consultation distances are
prescribed in planning legislation for different types of major hazard establishment.
The Health and Safety Authority (HSA) uses these distances as a starting point to set

Consultation Distances around major hazard i@}

On being notified of the existence of an establishment, the Authority formally writes
to the relevant planning authority, giving them a consultation distance around the
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establishment. The Authority recommends that developments within this consultatio

zone should be referred to it, for technical advice [41].

Inner, Middle and Outel,UP zones(Figure 18) are determined using a quantitative

risk asgssment approach where

- Inner zone corresponds to Individual Risk of fatality (IR) of 10 cpm (1'% 10
per year)

- Middle zone corresponds to IR of 1 cpm (1 X J@r year)

- Outer zone corresponds to IR of 0.1 cpm (1 X fiér ye

Figure 18- Land Use Planning Zones in Ireland [41]

Planning applications for developments within the CD are referred by planning

authorities by the Health and Safety Authority for advice. The PADHI decision

matrix is used by the HSA whbhen ei t her O0Advi se Againstod
Agai ns Tablelf)4 1] (

Table 11 - Simple decision matrix in Ireland

- Zone 2 (Middle) -
Level 1 v v v
Level 2 X v v
Level 3 x x v
Level 4 x x x
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This table sets out the current consultation distances used by the Authority (taken
from the Planning & Development Regulations 2@006) (

Tablel2).

Table 12 - Consultation distances used by the Authority [42]

Activity Consultation Distance (m)
LPG: Storage above ground 600
LPG: Mounded or underground 100
LPG: Mounded or underground > 100t 200
Refinery 1500
Ammonia 2000
Chemical Warehouse 700
Bulk Flammable Storage 300
Bulk Toxic Storage 700
Chemical Processing: Flammable or Toxic 1000
Substance
Chemical Processing: Dust Explosion Risk: 300
ExplosivesManufacture 1000
ANF Storage 700

3.6.6. Italy

In Italy, the Ministerial Decree of 9th May 2001 was adopted to respond Article 12
[43]. The output of the Safety Report such as identification of accidents, their effects,
their frequency of occurrence is usaefine if a plant is compatible or not with the

surrounding territory, compatibility criteria shall be defined by authorities [44].

The criteria are based on definition by law of allowable land that uses function of
expected accidental damage and assatidtequency. The national legislation
defines land use classes (A highly populated areas to F: Industrial Areas) to F such

that compatible with a given hazardous installation [25].

Endpoints are reported in the following table: Endpoint values adoptée itatian
regulation [25] Table13).
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Table 13- Endpoint values adopted in the Italian regulation[25]

. - Damages
. . starting irreversible reversible tostructures /
Scenario high lethality lethality lesions lesions domino effects
1 2 3 4 5
Fire
(stationary thermal 12.5 KW/m® 7 KW/m? 5 KW/m® 3 KW/im® 12.5 KWim®
radiation)
BLEVE/Fireball
3 X 3 200-
(variable thermal fireball radius 350 kJ/m*" 200 kJ/m” 125 Kl/m* '00(9:00 m
radiation) )
Flash-fire
(instantaneous thermal LFL Y2 LFL
radiation)
VCE 0.3 bar
) i (0.6 spazi 0.14 bar 0,07 bar 0.03 bar 0.3 bar
(overpressure)
aperti)
Toxic release LCS0 DLE
(absorbed dose) (30min hmn)
(*) related to the typology of the tank

Competent authorities use thable14in order to make LUP decision Italy.

Table 14 - Territorial Compatibility Criteria [25]

Accident Damage Effect Categories
frequency

Fatalities Lethality Serious Minor

Threshold | injuries Injuries

<10° DEF CDEF BCDEF ABCDEF
10%1 10° | EF DEF CDEF BCDEF
10°7 10° F EF DEF CDEF
> 10° F F EF DEF

3.7.Summary

In the lights of the above approaches in MS, it can be concluded significant
differences imcceptance criteria and methods of implementing risk informed LUP in
EU MS prevails.
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Although the choice between the orientations is influenced by the policy and

territorial context of regulations, there are common elemérdbl¢ 15 and Table

16).

Table 15- The Risk Criteria

The
Netherlands Italy UK France Germany
Individual Specific
risk matrix Individual risk Alea zones
(fully (semi (probabilistic)
probabilistic)| quantitative)
Societal risk pect probability - -
matrix regulatory :
severity
tool)
Table 16 - Classes for vulnerable targets
The
Netherlands Italy UK France
Number of
classes for 2 classes 6 classes | 4 classes a 3 cl g
vulnerable
targets

Germany follows deterministic approach; accident scenar@selected based on a

technical description of releases and relation to the surroundings. It does not consider

accidents larger than the reference scenarios. Safety Distances requirements are can

be regarded as risk acceptance criteria [30].

In Netherlanls, quantitative risk acceptance criteria apply to both existing and new

situations. These criteria examine both locatiased (individual) risk and societal

risk.

The UK approach employs a criteria based on locdiased (individual) risk of a

new devépment in the vicinity of existing plant. These criteria define limits on the
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number of people who may be exposed to particular levels of risk, thus giving partial

consideration to societal risk [30].

France follows a hybrid method that approximates tihraugh quantitative risk
analysis. However, the qualitative aspects have been retained namely; frequency
assessment, fixed embint values, various types of consequences frequencies are

calculated separately and the effects of wind direction and speedtazonsidered.

Hybrid approach in Italy, takes into account criterion that incorporates frequencies as
a mitigation factor for the damage zones, but it does not necessitate the calculation of

the individual and societal risk [44].

Although abovementioned EU countries have developed specific criteria for risk
informed LUP; control of land use planning in the vicinity of Seveso establishments
are implemented via nespecific legislation, and the risk is implicitly reflected in the

land use policie [45].

In EU, various specific criteria and accepted base principlesoasgructed. Itan be
therefore generally concluded that it is the underl\sngpeand not theresult of

land use planning evaluations that appears to determine the adoption aff thee

two methods. Here, the demographic variable and different national legislative
contexts may be a determinant factor. In this perspective, the choice between the two
orientations confirms to be influenced by the political and territorial context of

regulations rather than by mere methodological considerations [9].
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CHAPTER 4

NATIONAL LEGISLATION

In this chapter, existing approaches for the LUP were put in perspective by tracing

the legal and administrative structure, procedures, relafexts and practices.

Interviews conducted viamail with municipalities, provincial directorates and OIZ
directorates that in order to get all related information regarding LUP. The questions
sent to authorities focuses on legislations, administrativetare and procedures.

The answers of the authorities are presentédPRENDIX |.

In screening process of the national legislation, it is aimed to get all related
information on administrative structure, procedures and main criteria which
determine the decisions for safety distances (health protections zones) regarding LUP

of the estalidhments in the context of the Seveso |l Directive.

4.1.National Legislation

Regarding the administrative structure, there are three central public administrations
closely related with the prevention and control of major accidents: MMEUSS,

and Disasteand Emergency Management Presidency (DEMP).

There are different authorities for the management of occupational and external risks.
In other words, occupational and external risks are treated separately in Turkey
(Figurel9).
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Figure 19 - Administrative Structure

4.1.1. National disaster management structure and relevant legislation

Disaster and Emergency Management Presidency (DEMP) working under the Prime
Ministry and established in 2009 with the Law no 5902 dated 29.05.2009. The public
authorities responsible for disaster risk management, which were the Turkish
Emergency Managememtgency; the General Directorate of Disaster Affairs and

General Directorate Civil Defense are unified under the DEMP.

This law, Directorate General of Civil Defence operating under the Ministry of
Interior, the Directorate General of Disaster Affdirsctioning under the Ministry of
Public Works and Settlement, and the Directorate General of Turkish Emergency

Management functioning under the Prime Ministry were abolished.
The main administrative and legal framework in disaster management:

e Measures andssistances to be put into Effect Regarding Natural Disasters
Affecting the Life of the General Public Law no.7269 of 1959

e The Civil Defense Lamo.7126

e Establishment of Disaster and Emergency Management Presidency Law no.
5902
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Although, Turkey's new Baster Management System is expected to focus i pre
incident works and overall risk management approach, Balamir [46] states that the
law mainly concentrates on disaster preparedness and response but do not directly

respond risk reduction in a completamner.

Law on Redevelopment of Areas under Disaster Risk, numbered 6306, which was
adopted on May 16, 2012 and put into force by publication at the Official Gazette
dated May 31, 2012. The Law No. 6306 defines risk areas only considering

earthquake risks'’he competent authority of the law is the MoEU.

I nterestingly, the Disaster Law No. 7269
law text. More importantly, though Turkish disaster concept/definition covers
natural, technological and mamade disastershe policies and strategies are mainly
concentrated on natural disasters, particularly in earthquake risks. This is attributable

to proneness to earthquake risks.

The DEMP Department of Planning and Mitigation have responsibilities on
technologicalmanmade disasters. Nevertheless, up to date there is no strategy or

policy document for technological and raarade disastets
4.1.2. Occupational Health and Safety

MoLSS is responsible for enforcing all labor legislation and regulation including
occupational balth and safety. MoLSS has issued occupational risk assessment
requirements pursuant to occupational health and safety legislations. With recent
legislative developments, risk assessment became obligatory at workplaces. The
Labor Inspectorate is the enfement authority for occupational risks concept. The
MoLSS has distributed guideline on how to perform an occupational risk assessment

for establishmentd

*n late 2013, working group under Department of Planning and Mitigation recently started to project
named as Preparation of National Strategy Plans for The Technological Disasters [47].

> These guidelines define five simple steps to perform the assessvhatt information should be
gathered, how hazards are identified, evaluation of the risks resulting from identified hazards,
planning the precautions and additional measures that should be taken to prevent or mitigate risks
resulting from hazards, prejiag the written document for risk assessment process.
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In Turkey, occupational safety concerns the whole range of incidents or accidents
that can cause harto personnel. Characteristically, occupational safety manages
accidents with a relatively high frequency, low impact while major industrial

accidents having offite risks can harm more people and with lethal effects [48].

The Law on Occupational Heal#nd Safety No. 6331 has been published in the
Official Gazette No. 28339 dated 30 June 2012. Occupational Health and Safety Law
No. 6331 ("OHS Law") was prepared based on the principles of the EU Directive
No. 89/391.

Currently, all provisions of the OHSalv are enforceable for all private entity

workplaces with 50 or more employees.

Law No. 6331 has introduced several new concepts and additional obligations to

employers regarding to occupational health and safety related issues.

Article 10 of the Law oblies employers to conduct a risk assessment or have the
same made by others for its workplace and to determine the precautions required for
maintenance of occupational health and security and the use of protective equipment

for such purpose.

The details ofthe principles and procedures to be followed in determining hazard
classes and conducting risk assessments shall be further elaborated with regulations
to be issued by the Ministry. Workplaces are categorized under hazard classes with a
communi qu ®@d by #he MdLSSsiu accordance with the characteristics of

each occupation.

Law No. 6331 refers the Seveso Il Directive on obligations of major accident
prevention policy and safety report in the Article 29. The Law required the
workplaces where major indwsl accidents may occur, operators/employers are
required to prepare an accident prevention policy document or a safety report before
starting operations. Accordingly, such employers under the obligation to prepare a
safety report shall commence theireo@tions once the content and sufficiency of

their report is approved by the Ministry.
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4.1.3. Spatial Planning

The rapid and uncontrolled urbanization and housing process experienced in Turkey
after the 1950s has brought about growth of the cities which arey viglnlerable to
natural disasters and mamade dangers.

In the areas which are vulnerable to natural disasters, particularly earthquake and
flood, as well as the cities which have development patterns partially contradictory to
the plans and public housiniggislation, the rapidiymplemented reconstruction

practices have been kept clear of planning approach and practice involving the risk

reduction methods and, therefore, deep "risk pools" have emerged in our cities [13].

The general policy framework oféhTurkish spatial planning system includes four

main stages [49]:

- National Strategies and Development Plans
- Regional Development Strategy Plans
- Environmental Plans

- Land Development Plans

National Strategies and Development Plan is the main documenteddoy the
parliament and set maeexonomic and social policies that are to be followed by all

government institutions.

Regional Development Strategies are also secanomic plans aims to respond the
policies in regional level. These plans presentammnomic development trends

and potential of regions, sectoral objectives, and prioritized areas. Regional
Development Strategies is an upper scale plan that shapes the all other strategy plans
will be formed by public authorities, particularly local laoities. However, these

strategy plans are criticized due to not
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In Turkey, Local Authorities Metropolitan Municipalities, Municipalities and Special
Provincial Administrations are responsible for the implemematiof the

spatial/urbaff planning activities [50].

The MoEU is the ministry manages and controls the LUP practice in terms of
providing technical advice, developing new legislation;ldws and technical

guidelines, and carrying out planning activities [@2pure20).

LAND USE PLANNING DECISION

© ORGANIZE SANAY] BOLGESI (1.975 ha)
@ SANAYI ALANI(3.010 ha)

O KUGUK SANAYI SITES (8 adet sambol)
] TERSANE (190 ha)

Figure 20 - Administrative and legal structure for Land Use Planning of

dangerous establishments
The legal framework for spatial planning covers followings:

- Land Development Planning and Control Law (N0:3194)
- The legal framework for Metropolitan Municipalities
- The legal framework for Special Provincial Administrations

- Other physical planningelated acts

Law No: 3194 aims to ensure that settlements and development therein come into

being in compliance with plans, science, hygiene and environmental conditions.

18 Spatial Planning, urban planning and physical planning terms were used interchangeably in the
thesis.
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As described by Balamir [46]:

The practice of landise planning and zoning, transportation and infrastructure
planning, procedures for density assignment, planning the open spaces, participation
processes, strengthening and devising new methods of miegitouilding use

control with structural safety standards in buildings etc., all of these are distinct
aspects of disaster concerns that naturally need to be covered in the Development
Law

Certain provisions for local spatial management plans and desision site

development and landise:

- Establishment of restrictagse areas or industrial zones
- Location of hazardous establishments in safe distances from each other, from
residential areas, from commercial, educational and government buildings,

valuablenature reserves, water intakes, etc.

According to Law No: 3194p | ans shal | be prepared as 0
Devel opment Plansodo in terms of area cove
pl ans as AMaster pl anso ands ndécéssap/l e me n |

implementation plans may be prepared in stages.
4.2 By-Law on the Control and Mitigation of Major Industrial Accidents

By-Law on the Control of Major Industrial Accidents is the main legislative tool
corresponds to the Seveso Il Directivelurkey.

However, the Seveso |1 Directivebs requi
policy, risks assessments, safety reports, domino effects, information to public on
controlling major accident risks are new concepts for both competent authordies a
Seveso operators.

One of the earlier legal instrument with the aim of minimizing the possible damage
to the public and environment by the major industrial accidents in provinces is
named as Circular on "Local Emergency Plan for Major Industrial Actstievas

published in 1996. It was based on the Seveso | Directive and the United Nations

Environment Program / Awareness and Preparedness for Emergency at Local Level
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(UNEP/APELL) Handbook. The Circular on Local Emergency Plan for Major
Industrial Acciderg was put into force on 29 July 1996.

Former Ministry of Environment and Forestry requested by from the Governorships
to elaborate "Local Emergency plan for Major Industrial Accidents” in accordance
with the Circular. However, only 36 governorships perfednand tested the local
emergency plans requirement, and submitted to the Ministry and 18 governorships
declared no need to local emergency plan due to the absence of establishments

covered by the Circular [14].

Since 1996, there have been some structaral legislative works that aim at
preventing and minimizing damage by major industrial accidents to the public and

environment. In particular,

- By 2003, through the EU LIFE project and by, the MoEU has undertaken
data collection and review of current praes; strategy development;
implementation plan preparation; preparation of draf Bw transposing the
provisions of the Seveso Il Directive and establishment of an information
system called Seveso Notification System.

- An EU funded Technical Assistanceofct started in 2012, in order to
develop capacity to implement the Bgw. The Project includes trainings,
study visits, pilot studies and public awareness campaigns for MoEU and
MoLSS, municipalities, special provincial administrations, as well to the

operators and public.
4.2.1. Administrative and Legal Structure

Major hazards regulation in the context of the Directive has been recently introduced
to the Turkish Legislation. Turkish Republic Government transposed the Seveso |l
Directive in August 2010 with thBy-Law on Control of Major Industrial Accidents
(COMIA) which had been expected to entry into force in August 2012. However, the
implementation and enforcement of thelayw had been postponed to January 2014
[10,11].
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In December 2013, enforcement of ttransposed Directive postponed again.
Furthermore, the new bBgw named as Byaw on Prevention and Mitigation of
Major Industrial Accidents (PMMIA) has been introduced and it repealed COMIA. It
will enter into force in January 2016, approximately 17 yedter the enforcement

of the Seveso Il Directive in EU [12].

The newest Byaw assigns MoEU, MoLSS as competent authorities. Moreover,
DEMP and local authorities have also several responsibilities in the implementation

of the Directive.

The MoEU has thenain implementing responsibilities at national level related to
Seveso Il Directive. The MoEU eardinates the activities and makes harmonization
studies under its responsibility in this field through its General Directorate of EIA,

Permission and Inspéan.

The Control of Major Industrial Accidents and Inspection Branch Office Directorate

have been given the following tasks:

- to prevent Major Industrial Accidents involving dangerous substances and to
designate practical procedures and principles in dadarinimise the effects of
possible accidents to the environment and human health.

- identification of the establishments involving the risk of major industrial
accidents.

- ensure the inspection plan and program for the establishments involving the risk
of mgor industrial accidents and its implementation.

- ensure the inspection of the establishments involving the risk of major industrial
accidents.

- Ensure the cooperation with the related units, institutes, institutions and sectors
in order to increase thtechnical and administrative capacity for the task related

subjects.

MoEU is responsible for establishing a notification and a formal registration system,
ensuring the preparation of major accident prevention policy by operators, ensuring

the preparation fointernal emergency plans by operators and external emergency
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plans by the local authorities, ensuring development of a system for the classification
of establishment groups with a potential for domino effect, ensuring that operators
provide informationd the competent authorities about major accidents, establishing
procedures for investigation of major accidents, establishing procedures for
information available to the public, establishing an effective inspection and
enforcement/implementation systemjaddishing a reporting system and ensuring

fulfillment of reporting.

MoLSS is responsible for analyzing accidents and domino effects, assessment of
safety reports and informing operators in this direction, ensuring that operators
provide information to theompetent authorities about major accidents, establishing

an effective inspection and enforcement/implementation system.

DEMP is responsible for preparing external emergency plans, establishing a system
for the classification of establishments or essdtshent groups with risks, providing
information to the competent authorities about major accidents, establishing
procedures for information available to the public by local responsible institutions.
MoEU, MoLSS and DEMP are responsible for the overall @n@ntation of the

Directive.

4.3.Legal Framework for LUP in the context of the Seveso Il Directive in

Turkey

Turkeydéds industrial ri sk management practic
reduction in the establishmeimistallation itself (orsite). Howeverthe Seveso Ii

Directive also requires maintaining of external safety such that limitation of impacts

to public health and environment exposed to the industrial accidents in the vicinity of

the establishments (efiite).

Major accident hazards (fires, egplons, toxic releases) are a relatively new element
in LUP. LUP policies for natural disasters such as earthquakes and floods are better

known and considered in decistamaking in a certain level.
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The PMMIA obliges a risk assessment requirement proceatirthe end of risk
assessment procedure; the risk of the establishment cannot exceétalxhe

fenceline.

However, it does not define quantitative or qualitative criteria out of border of the
establishment, such that land owned by the municipalig/or for use as light

industry locations, open spaces, recreational usage, transportation corridors, etc.

Although the current relevant Turkish legislation does not directly correspond to
LUP practices in the context of the Directive, there are numbfeby/-taws and

circulars have several related to LUP practices. These are;

- By-Law on Permission for Opening and Operating of Working Place
(Official Gazette: 10 August 2005, no 25902)

- By-Law on Environmental Impact Assessment;

- Organized Industrial Zones (&) Law and Regulations

- Regulation on Measures to be taken in the Workplaces and Works Dealing
with Flammable, Explosive, Dangerous and Hazardous Substances

- By-Law on Permission for Opening and Operating of Working Place for
Non-Sanitary establishments Aitrports open to the Civil Air Transport

- By-Law on Buildings Fire Protection

- Circular on Health Protection Zones required for MNgamitary
establishments which have Negative Effect on Public and Environmental
Health

Strategic Environmental Assessment ASEs also relevant to LUP purposes, such

that it identifies consequences of certain plan and programs and assesses during their
preparation and before their implementation. Thasideration of the probability,
duration, frequency and reversibility of tefects and the risks to human health or

the environment due to accidents as a criterion to determining the likely significance
of effects aragelevantparts for Article 12 [25]. However, the SEA Directive has not

been transposed to Turkish national liegien. Therefore it is not considered in

above listed regulations.
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In the followings sections, each piece of legislation mentioned above list will be

described.

4.3.1. By-Law on Permission for Opening and Operating of Working Place
(Official Gazette: 10 August2005, no 25902)

The bylaw was enacted in August 10, 2005. Amendments were made in March 19,
2007 to comply with further needk regulates the procedures and principles to be
applicable for business and working licenses to be grantedhotesanitary
estdblishments (NSEs)It covers works and transactions regarding licensing and

auditing of establishments.
The bylaw classifies the establishments in two groups

A Sanitary establishments
A NSEs

The extent of impacts on environment and human health are thenteira for this

classification.

Articles 268275 of the Law on Public Hygiene define establishments causing health
and environmental problems. According to the Law, NSEs areclasbified into

three groups:

- Class 1 establishments that should be locaiefthitely far away from the
settlements,

- Class 2 establishments that should be located at a specified distance away
from the settlements,

- Class 3 establishments that can be located close to the settlements, but they

will be inspected regularly by the coetpnt authorities.

First class nofsanitary businesses have the most possible negative effect; the third
class has the least. Lists of industrial activities for each class of NSEs are present in

the list in Annexll of this by-law.

Table 17 summarizes NSEs and their categorization. The scope of thawby

depends on establishment capacity and storage of neubsthnces
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Table 17 - Classes of NSEs

Class | NSEs Class Il NSEs Class Il NSEs
Energy Energy Energy
mzﬁ:ﬁ;gsy e Metallurgy and Machines mgﬁ:ﬁ;gsy e
Mining Mining Mining
Chemicals Chemicals Chemicals

. Petrochemicals Fue .
Petrochemicals StationsL PG, CNG)* ( Petrochemicals
Food , Beverages Food , Beverages Food , Beverages
Agricultural Products Agricultural Products Agricultural Products
Waste Maqagemer Waste _Management ar Tovtile
and Waste Disposal Waste Disposal
Textile Textile Other

Other Other
According to the bytaw, Article 16, safety distances, which are also calé¥,
should be determined and applied in the boundaries of residential, commercial and
industrial development parcels regarding Class 1 and Class 2 RigHse1). An
examination committeeomposed of local experts specialized in environment, health,

law, planning and agriculture is assigned to deteentPZs.

HPZ is not allowed

£ [T oo
Ownership

Establishment Area

Figure 21 - Ownership Requirement

The committee takes the possible adverse effects of the establishment on the
environment and human health into consideration while determining the dimensions
of the HPZs.

At present,competent authorities for granting the operating licenses for NSEs are
metropolitan municipalities, municipalities, special provincial administrations and

managements of organized industrial zones.
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For the first class NSEs must have a HPZ where residenuytiallowed. HPZ that

surrounds these facilities will be determined bydkamination committee

The ByLaw on Permission for Opening and Operating of Working Place also
requires determination of HPZs around NSEs in Organizes Industrial Zones. On the
other hand, competent authorities differ; OlZ Board of Management decides the
dimensions HPZs for the NSE. Examination Committee is not mandatory to
determine the distances for NSEs in OIZ. An additional HPZ is determined according

to the establishment pel by the Governing Regulation of OlZ authorities.

Annexes of bylaw includes application forms and for NSEsThe below listed
items are the stages required under the current License Framework for NSEs:

- Site Selection Permit Issuance (SSEPyaminationCommittee Site Selection
Reportis prepared to whether the planned facility can be built at the applied
location.

- Facility Permit Issuancewhen all necessary requirements are fulfilled by the
project owner as it is listed in SSP, then the permit issued.

- Trial Operating Permit Issuancehis is a temporary permit that is issued
after the construction of the facility. This permit allows the operation of the

facility under monitoring of local health authorities.
4.3.2. By-Law on Environmental Impact Assessment

EIA regulation entered the Turkish law in 1983 and it became effective in 1993. The
EIA procedure takes into consideration in the issuing a license procedure of range of
activities from industrial to infrastructure projects defined in Annex | and Il of the
By-Law on EIA. Possible adverse impacts of the projects on human health and
environment are investigated during the construction, operation, andperstion

phases of the projects under the scope of thed@yon EIA.

" For the first class nesanitary businesses, the Environment Impact Analysis (EIA) procedste mu
be carried out. Documents prepared before and during the EIA procedure will not be asked again for
licensing.
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By-Law on EIA lists the certain prajes for which an EIA report is mandatory in

Annex |. The projects listed in Annex Il of {gw subject to selection and

el imination criteria, deci sion Afei t her
reqguiredo based on t heassessmanhiepoa tby praject o f p
owner. The preliminary assessment report should be prepared in accordance with the

general format in the Annex Il of the thgw.

I f the projectbs i mpacts on environment
preliminay assessment report, the decision i
project owner must complete the EIA process. In this case an EIA approval is

required to start operation.

General format of the EIA report is given in annexes thdaly and related
guidelines. The Committee is established by the Ministry in order to determine the
scope and criteria of the special format given to a project and to examine and assess

the EIA Report which is prepared in line with these principles.

The MoEU is the competentutihority that issues the EIA approval after the

finalization of EIA report procedure.

In the Annex IV of the byaw, screening and elimination criteria is described for the
projects listed in Annex Il. According the screening and elimination criteria,

prdiminary report should also include information on poss#aeident risks

Moreover, for the projects which are classified as {Sanitary Establishment (first
and second class) requires EIA approval, the EIA report must include HPZs
decisionssuggestios, distances in report are accepted without further consultation to

the site examination committee when the final EIA report is approved.
4.3.3. Organized Industrial Zones Law and Regulations
4.3.1.1.0rganized Industrial Zones Law N0.4562 and its Regulations

The OIZ law outlines the principles concerning the establishment, construction, and
operation of organized industrial zones. HPZs requirement for the whole OIZ is

mentioned in Article 4 of the OlZ Law. The HPZs must be allocated within the
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boundaries of owership. HPZ determination is only small part of the overall
establishment and site selection procedure of OlZ z@RBENDIX B.)

According to the Law, the HPZsrf®IZs are defined by the Ministry of Health and

it should be allocated within the boundaries of ownership.

The protocol between Ministry of Health and Ministry of Science, Industry and
Technology introduced general obligations for the HPZs in mixed pediaized
OlZs. The mixed OlZs, which include facilities operating in different sectors should
allocated 50 meter HPZ within the boundaries of ownership. Establishments with
high pollution potential should be located in center of zone. Relatively lelsgepol
ones can be located near the boundary of the Eiglife22).

Establishment wh high pollution
potential shoudl be located in

middle zones.
50 meter HPz

——
50 meter HPZ I
OlZBoundary 50 meter HPZ

Figure 22 - HPZ Requirement for mixed OIZs

For mixedSpecialized OIZ which include facilities that operate in the same sector
group or in its sutsectors and those OlZs that are established for logistic purposes,
HPZs which are determined in EIA procedure should be taken account.

Specialized Industrial Zonegith activities listed included in Annex | and Annex I
of By-Law on EIA. According to the Article 24 of Byaw on EIA, the EIA
procedure to be applied for the following projects is determined by the Ministry:
projects which are planned to be establishedOrganized Industrial Zones,

Specialist Organized Industrial Zones, Industrial Zones, Free Zones, areas for which
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Strategic Environmental Assessment will be carried out, Potential Aquaculture

Production Areas, and Technological Development Zones.

In the case of OlZs, the examination committee which determines the HPZ is not

established.

Other than, HPZs, an additional safety distance is determined according to the size of

the establishment parcel by the Governing Regulation of OIZ authofiiaéée(18).

Tablel8-Saf ety Di

Zone in OlZ Code of Practice

stance

(Ger i ¢ ek me

{F¥SG& 5Aadl yOS ({Envionmental Green Zor|
(Including Environmental Green Zon (m)
(m)

Parcel Area (m2) | front sides back front |sides back
2000- 4000 8 7 7 1 2 2
4001- 7000 12 8 8 2 2,5 2
7001- 10000 13 10 12 3 3 3

1000 20000 20 12 16 5 4 4
20001 30000 24 14 22 6 4,5 6
30001 40000 26 15 24 7 5 6,5
40001 50000 30 17 28 8 55 8
50001100000 32 18 30 9 6 8,5

10000% ----- 33 20 33 10 6,5 10

Mesaf es

4.3.1.2By-Law on Organizedndustrial Zones Place Selection Regulation Official
Gazette Dated: January 17, 2008 / Numbered: 26759

The ByLaw describes the principles concerning the site selection of OlZs and

covers the site selection assessment report and stages of organizechirnmunss.

The site selection assessment report contains the general information related to the

location where an OIZ is desired to be established. It specifies the justifications

concerning the establishment of the OIZ. Ministry of Science, Industry and

Technology determines contents of the report.

The OIZ site selection report contains following sections:

Threshold analyses.

Determination of alternative areas and entering of the boundaries.
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- Characteristics of alternative areas.
- Conclusion and recommendations.
- References.

- Annexes.

The site selection decision considers places of settlement located in the surroundings,
their distances and locations in terms of direction, current and planned status of the
surrounding areas, domirtawind direction, whether the area has the potential to

develop and expand, exposure to floods and environmental concerns.

4.3.2. Regulation on Measures to be taken in the Workplaces and Works
Dealing with Flammable, Explosive, Dangerous and Hazardous
Substances

The Regulation describes generic safety distances from the storage installation to the
residential areas, highway and railways by taking into account the volume of the

stored explosive or flammable substances with construction style of the installation.

The annexes of the Regulation (IV a, IV b, IV ¢, IV d and V) provides safety
distancedrom establishmentt residential areas, highway and railwaylsich for
explosives and flammable liquids stored underground or above gréARPEENDIX

C)

4.3.3. By-Law on Buildings Fire Protection

The bylaw aims to prevent and control the consequences of the fires which emerge
during design, construction and operatidnttee structures, buildings, installations

and establishments and defines measures shall be taken before and during the fires.

In chapter eight of the biaw, general provision is described for the production and
storage of dangerous substances. The g@ation under this chapter lists provisions

for flammable and explosive substances.

In Article 106 (13) LPG Storage provisions obligate 25 meter distances between the
schools and mosques parcels. For other buildings 15 meters is the limit distance.

The bylaw defines several safety distance requirements;
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- LPG Safety distances for LPG Bottle storage outside of the building,

- LPG Safety distances for Bulk LPG storage in tanks

- Safety distances for aboveground inflammable and flammable Liquids
storage tanks established in open areas

- Minimum Safety Distances Fueling Stations.
Details of the bytaw presented iAPPENDIX D.

4.3.4. By-Law on Permission for Opening and Operating of Working Place for

Non-Sanitary establishments at Airports open to the Civil Air Transport

The bylaw regulates the procedures and principtebe applicable for business and
working licenses to be granted MSEsat the airports open to civil air transport. It
covers works and transactions regarding licensing and auditing otiion

workplaces at airports open to civil air transport.
Theby-law definedNSEs as:

i N eSanitary establishments: the workplace, which gives or is likely to give
low or high biological, chemical, physical, spiritual and social damage to

things around it or which is I|ikely
The covered SEsare listed in the list in Annekof this bylaw (APPENDIX B).

Natural or legal entities willing to establiddSEsshall apply to the airport operator
with the application form Anneg of this bylaw and documents mentioned in annex

of this applicatiorform.

"EIA Positive" report or "No EIA Required" decision to be taken from the MoEU for
structures within the scope of tB#A Regulation should be submitted to the airport

operator at the application.

The airport operator shall consider the arrangemnedmtst not giving harm to human
health, not causing environmental pollution, fire, explosion, general security,
occupational safety, occupational health and protection of nature in statements and

examinations regarding nartility workplaces.
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Article 19 - Health Protection Zone

It is the responsibility of airport operator to pladBZsat distances specified by the
Ministry of Health for non utility workplaces present in the list in Anné&xf this

regulation. HPZscannot be used outside the boundariet@firport.

HPZsdistance for facilities such as fitwigade, fuel &. in premises of the airport
must be taken into consideration by the airport operator during planning for new
structures in the airporMoreover, below listed itemd éble 19) are also important

for consent procedure.

Table 19 - Annex-1l of by -law

A part from Annexll of the By-Law

7 - Usage area of workplace:
10- Number of personnel to be employed.

15 - EIA Report or Environmental Impacts Not Significant Decis
for facilities within EIA Regulation?

16 - Fire-fighting report if it is a workplace requiring this report
17 - Certificate if subject to discharge permit
18- Certificate if subject to emission permit

19- Certificate if subject to dangerous wastes license

4.3.5. Regulation on unmonopolized explosive substances and hunting

equipment and similar items

The objective of thisBy-law is to regulate to procedures and principles for
manufacture, import, transport, conservation, storage, marketing, usage, disposal,
inspection of urmonopolized explosive substances and hunting equipment and
similar items which came into force by I@aet Decree dated 14/8/1987 and
numbered 87/12028.

Annex | of the regulation defines the safety distances for the establishments covered
by this regulation via mathematical equation for above ground storages. The safety

distances are established from otlxplosive substances storage sites, transport
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routes and residential areas according to the explosive substances capacity and
construction type. The safety distance e

quantity and construction type.

The regulabn defines inappropriate uses of land that involves setting up limitations
on their utilization. These limitations/constraints describe which uses of land are
permitted at the safety distances surrounding the dangerous establishment. The
operator has to paohase the certain amount of the resulted safety distance zone
which also depends on another equation. The formula and the calculated distances
are given inAPPENDIX F.

Annex VI of the regulation defines generic safety distances for underground storage

of explosive substances as:

- 20 meter from the transportation routes

- 50 meter from residential areas and other industrial establishments

4.3.6. Circular on Health Protection Zones required for NonSanitary
establishments which have Negative Effect on Public and Environmental
Health

The Circular has published Official Gazette dated on 17.02.2011 by Ministry of
Health General Directorate of Basic Health Semwidé was aimed toegulate the

procedures and principles to determitieZs around NSEs.

Similar to the ByLaw on Permission for Opening and Operating of Working Place,

the Article of the Circular defines NSEs as;

A N eSanitary establishments: the workplace, which gives or is likely to give
low or high biological, chemical, physical, spiritual and social damage to

things around it or which is |ikely t:¢

AHeal th pr ot ect ihiohrshalt e rlese to thd detdementby a w
considering negative i mpacts of the e
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Moreover, in Article 4, definition of risk and environmental health are presented
which are not given in Byaw on Permission for Opening andp&ating of

Working Place.

The circular has unique character, Annex | provide an excel document for the
determination of the HPZs. It describes a methodology for the calculation of HPZs.

The excel document has six sheets;

1. Hazard Identification note for ¢h Installation ( not technical, only
explanation)

Natural Hazards Matrix

Technological Hazards Matrix

Human hduced Hazards Matrix

Dangerous Substance Matrix

Result of the Risk Coefficient.

o oA w N

The result of the matrices calculations in sheet 6 used to inxAhme get the HPZ
distance. According to the table, the HPZ distance cannot be less than 30 meter for

every type of Category | NSE.
4.3.7. LPG and Petroleum Products Regulations

Oil, Natural Gas and LPG Market Laws with regulations of organizessing

procedires and technical details for these markets.

Under the scope ofhe Law No. 5015 Petroleum Market Law Energy Market
Regulatory Authority defines safety distance$odisw:

The limitations regarding construction, agricultural and dangerous activitiesdyatreate

risks; within a minimum of 15 meters and maximum of 100 meters distant on both sides of
transmission lines, within a maximum of 500 meters distant surrounding the facilities
necessary for pipelines and refineries and licensed storage facildgether with the
procedures and principles of the same shall be set forth in the regulation to be issued by the
Authority.
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Additionally, Law No 2565 on Military Restricted Areas and Security Zones sets
requirements to provision of safety of land andlodire oil and gas pipeline systems.

Responsibility of pipeline secure operation is based on thegoidietween BOTAS
and Military Forcesin the context of Law No 2565.
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CHAPTER 5

GENERAL PROFILE OF SEVESO ESTABLISHMENTS IN
TURKEY

This chapter aims to give general profile of Seveso establishments in Turkey in terms
of their number, industrial sector, locational distribution and their compliance to the

Seveso |l Directive.

In the first section, the raw data in MOEU Notification System is used to analyze the

number, category and locations of the establishments.

Certain MoLSS Occupational Health and Safety Inspection Reports are presented

which include data similar to the ndgements of the Directive.

In the last section, REC Seveso RIA Survey data was analyzed in terms of
compliance and main arguments summarized. The aim is to see general compliance

level the hazardous establishméhts

Land use practices around the potential Seveso establishments are also reviewed.
Although, MoEU Notification System does not present full name and addresses of

the Turkish Seveso establishments, potential Seveso establishments are introduced
byusing Turkg 6s Top 500 Industrial Enterprises
and Natural Gas Market with their satellite images. The satellite images are used to
show past and current LUP practices around the potential Seveso establishments. The
comprehensive rewe of Turkish Industry and satellite images of the several
establishments were presentedAIRPENDIX A. The logic behind the review of the

list wasthat, the companies which took place in Top 500 industrial enterprises are

®The RI'A Survey was carried out in 2011 under the
field of Environmento
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the leader ones in their sectors. Therefore, they could represent the overall situation

of the Turkish I ndustry. However, it doesnoét

with sdellite images are under scope of the Directive.
5.1.Seveso establishments Information

After the transposition of the Seveso Il Directive in August 2010 with thkdByon
Control of Major Industrial Accidents, establishments have started to notify their

dangerous substances to MoEU Notification System.

The raw data taken MoEU Notification system does not contain dangerous
substances information. Therefore, the number and type of chemicals could not be
investigated.

Moreover, due to the restrictions for thevBso establishments name and addresses,
the research could not provide cleat picture for located near urban areas or located

inside of the protected areas defined by national legislations etc.

One of the important priorities of this study is to know dlibe distribution of the

industrial activities in establishments across Turkey.

The type of industrial activity of Seveso establishments is evaluated according to

SPIRS new aggregated industrial activity categories.
5.1.1. Number of Seveso establishments

Total number of establishments, which have been registered and identified as
ASeveso Establishmento in the MOEU Seveso
December 2011. Almost half of these establishments are Uppe(251- 48.5%),

and the other half LoweFier (267- 51.5%) Figure23).
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Number of Seveso Establishments

600
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m Lower-Tier Establishments ~ m Upper-Tier Establishments  m Total

Figure 23 - Number of the Seveso establishments
Data source: MoEU Notification Systgiidecember, 2011)

The final number of establishments is not definitive given the serious non
compliance with the registration and the obligations regarding the notification of
substances
- There are operators, who have to register to the Notification Sylséem,not
registered yet. Thus, their status is not known.
- Some of the operators who are registered to Notification System have not
uploaded their dangerous substances information to the system yet. Thus,

their status is not known.
5.1.2. Geographical Distribution of Seveso establishments

Seveso establishments operate in almost all provinces. Only in eight provinces there

is no Seveso establishment.

Half of the establishments (50%) are concentrated in the six provinces namely
Ankar a, Kstanbul aelKizmianlkgeaeikikaadje, ( Koc
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Seveso Establishments
Total (518)
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REC Turkey - 2012 [ EEN
B =0 - 100

Figure 24 - Geographical Distribution of Seveso establishments
Data source: MoEU Sevesintification Database (December 2011)

Kocael i has the highest number of establ is

Ankara, Tekir dmgre2g.nd Keéeréekkal e (

Seveso Establishments

Establishments

KOCAELI ISTANBUL izmiR ANKARA TEKIRDAG KIRIKKALE
o Lower-Tier 29 38 23 21 17 11
= Upper-Tier 40 23 31 10 8 9
Total 69 61 54 31 25 20
PROVINCES

¥ Lower-Tier ™ Upper-Tier Total

Figure 25 - Provinces with highest number of Seveso
establishmentsData source: MoEU Notification System
(December, 2011)
Districts with highest number of Seveso establishments are preserfeguia 26.

Kerfez and Aliaja Districts have the most n
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t hat they even more Seveso KigkkateaThdse s h me n
districts have total 82 Uppdrer (33% of all establishments) and 56 Loviéer
establishments (21% of all establishments). Akdeniz District almost has the all

establishments in Mersin Provinde@dure26).

Districts with most highest number of Seveso
Establishment

ELower-Tier EUpper-Tier HETotal

Figure 26 - Districts with highest number of Seveso establishments

Data source: MoEU Seveso Notification Database (December 2011)

Figure27cl earl 'y shows the <concentration in
Districts, which have high number of Seveso establishments.

Seveso Tesisleri
Kuzey-Bati Turkiye

] 10etet

* ToTa
REC Tarkiye, Veri Kaynad G$B Bildiim Sistemi - Arakk 2011 P 3

Figure 27 - Distribution of Seveso establishments in NorthWest of Turkey

Data source: MoEU Seveso Natification Database (December 2011)
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Other than province and district level, the number of Seveso establishments
according to NUTS Level in Figure28. TR4 EAST MARMARA, TR3 AGEAN,

TR6 AKDENIZ, and TR1 ISTANBUL have 326 establishments which are 63% of
the all establishmen{&igure28).

Seveso Establishments in NUTS Level 1 Regions

105
88

n
61

ESTABLISHMNETS

B 38
ol __31 o

17 12 10 7

TR4 TR3 TR6 TR1 TR8 TR2 TRS TR7 TRC TR9 TRB TRA
Lower-Tier 51 43 34 38 11 29 23 19 7 - 5 3
Upper-Tier 54 45 38 23 22 15 15 12 10 8 5 4
Total 105 88 72 61 33 44 38 31 17 12 10 7
PROVINCES

Lower-Tier Upper-Tier Total

Figure 28 - Seveso establishments in NUTS Level 1

Data source: MoOEU Seveso Notification Database (December 2011)

In summary, assessment of the above figures and facts provide:

Seveso Establishments are distributed all over the country

Both competent authorities and operators need to develop capacity in almost

all provinces and efforts should be more intense in mentioned provinces

mentioned and districts.

Seveso est aumberssare madativelg bBigh in the Izmit, I1zmir,
Kerékkale and Batman due to the T] PRAK (

Corporation) refineries.

UpperTi er Seveso establishmentsodé6 numbers ar
Districts such as Akdeniz District®r s i n Dortyol District,
Tekkek®y/ Samsun, presence of terminals 1is

The Akdeniz District, Mersin hosts former refinery establishment named as
Atak Terminal directly affects the Seveso
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5.1.3. Industrial Categories of Seveso establishments

The MoEU system classifies establishments over 20 different industrial activities.

Seveso establishments reclassified according to SPIRS aggregated

categories.

industrial

As expected, the majority of industrial acti es bel ong to the i

Awhol esal e and retail storage and di

Afgeneral chemicals manufactureo.

There might be small errors in the identification of the industrial categories of the

establishments since; minority of the operators did not provide their industrial

category information to MoEU Notification system raw data.

Petrochemicals, Chemical haflations and Manufacturing industrial sectors
cover the 76% (392 of 518) of all Seveso establishments.

Petrochemical (e.g. oil refineries, storage and distribution) industrial
category includes; LPG production, bottling and bulk distribution, LPG
storagg, LNG storage and distribution. This group has the largest
representation with 155 Seveso establishments (29.9 %).

Chemical installations industrial category has the second largest
representation, 120 establishments (23.2 %) which includes mainly preduce
of industrial chemicals paintings and coatings, pharmaceuticals, fertilizers,
etc.

Manufacturing industrial category covers 117 establishments (22.6%) of
mostly establishments that produce food, beverages, textile, plastic, rubber,
paper, wood, glasscement, electronics, explosives, fireworks, general
engineering, building and constructions. On the other hand, some categories
of the activities are very rarely representemj(re29).

As expected, Petrochemical group (39%) leads in Upmarestablishments

and manufacturing group (33%) leads in Lowesr establishments.

str

Kstanbul , Kzmir, Koc a&lI82% of PowdTéer a and

Chemical Establishments and 73% of Uppar ChemicalEstablishments
(Figure30 andFigure31).
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Industrial Activities of Seveso Establishments in Turkey
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INDUSTRIAL ACTIVITIES

m Petrochemical (e.g. oil refineries, storage and distribution) m Chemical installations (excluding petrochemical)

® Manufacturing Transporting and storage
W Processing of metals B Power generation, supply and distribution
W Mining activities W Water and sewage and waste management

W Other activity

Figure 29 - Industrial Activities of Seveso establishments in Turkey

ns of Lower-Tier Establishments with Industrial jons of Upper-Tier Establishments with Industrial Activities

Figure 30 - Distribution of Lower -  Figure 31 - Distribution of Upper -
Tier establishments with Industrial Tier establishments with Industrial
Activities* Activities*

* For each industrial category, (five) provinces considered which have the most numbers of
establishments within category.

5.1.4. Organized Industrial Zones (OlZs) and Seveso establishments

The logic behind the OIlZs is to develappropriate places for industrial activities
and prevent environmental problems by providing information and informatics
technologies. As August 2013, there are currently 277 OlZs, but not all of them are

active and operating with full services. Only halfthe OIZs areas actively operate.

82



The procedures for selection, expropriation, and the infrastructure are still in progress
for many OI Zs. Bursa (13), Kocael.i (13),

have majority of OlZs.

MoEU Notification Systenprovides information on whether establishment within
inside or outside the OIZs.

i.  Majority of the Seveso establishments (76%) locates outside of the OlZs and
those locates in OlZs have high number of Lower establishments. This
implies that mostly smhbkcale establishments locate in OlZEsglure 32 and
Figure33).

ii.  Chemical Installations is leading industrial activity for Seveso establishments
in OlZs Figure34).

Seveso Establishments in Organized
Industrial Zones (012)

126 Establishments
locate Inside of the OIZ
24%

® Outside of the ORZ

% Inside of the O

392 Establishments locate
outside of OIZ
76%

Figure 32 - Distribution of Seveso establishments according to OlZs data

83



Distribution of Seveso Establishments in
Organized Industrial Zones (0OI12)

47 Upper-Tier
Establishments locate
outside of the O1Z m Inside of the OIZ and Upper-Tier

37%

® Inside of the OIZ and Lower-Tier

79 Lower-Tier
Establishments locate
in OIZ
63%

Figure 33 - Distribution of Upper Tier and Lower -Tier Seveso

establishments according to OlZs data

Seveso Establishments within OIZs

54
32
27
2 2
17
10 10
7
43 3 3,
| 11 1 1
| [P— | - -
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®m Chemical installations (excluding petrochemical)

® Manufacturing

m Petrochemical (e.g. oil refineries, storage and distribution)
W Processing of metals

B Power generation, supply and distribution

m Transporting and storage

e

Figure 34 - Industrial Activities of Seveso establishments within OlZs

5.1.5. Location of Seveso establishments and Earthquake Risks

Recent examples in Turkey illustrate the serious consequences of earthquake
disasters. The 1999 earthquake resulted in many deaths and loss of property due to
xplosions in the TUPRAS ref
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The total number oBeveso establishments in the first degree earthquake zones is
approximately %40 of all establishments which is increasing the major accident risks

for public and environment$igure35 andFigure36).

Seveso Establishments in the First
Degree Earthquake Zone

B Seveso Establishments in the
First Degree Earhtquake Zone

197 ® Other Zones
Establishments

38%

321 Establishments

62%

Figure 35- Seveso establishments in the First Degree Earthquake Zor

Seveso Establishmentsin the First
Degree Earhtquake Zone

W Upper-tier Seveso
Establishmentsin the First

166 Lower-Tier 155 Upper-Tier Degree Earhquake Zone
52% 48% m Lower-tier Seveso
Establishments in the First
Degree Earhquake Zone

Figure 36 - Upper and Lower Tier Seveso establishments in the First Degree
Earthquake Zone
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Extent of joint disasters intensifies when industrial establishments are located in
residential areas. LUP restrictions are used in earthguakes areas to limit the

numberof people living in proximity hazardous establishments [53].
5.1.6. Major Accidents and Seveso establishments

The analysis of past accidents is a useful method for identifying common aspects
regarding the causes that triggered such accidents by collectorgnhation. By
analyzing the industrial accidents involving chemicals in a consistent way,

establishments and CAs can learn lessons and prevent further accidents [54].

However, the number of the major accidents, which can be considered as Seveso
accidents is unknown due to the absence of systematic and detailed reporting of

accidents.

In Turkey, although occupational accidents are registered in a systematic manner and
wide range of statistics are available thereof, information on industrial accidents is
very limited. Seveso Il Directive requires a reporting system for industrial accidents
and it is expected to solve mentioned problem in that sense. In order to record major
accidents, MoEU Chemicals Department provided accidggudrting document as a
requrement of the Directive. It will also be available in electronic medium.

Operators will use this form to record the major accidents ormearaccidents.

The only publicly available data on major accidents from the governmental resources
is an inventorydocument prepared by the MoEU, which contains information on 26
accidents that occurred between 1997 and 2007 [55] (

Table 20). Although this specii document gives a general idea; it shall not mean

that those accidents represent the general trends.

Beside the governmental documents, Technological Accident Information System
(TAIS), which is an academic effort [25] to collect and share information on

technological accidents that occurred in Turkey, is currently the most comprehensive
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data source on industrial accidéntst contains over six hundreds of industrial
accidents that spans between 1967 and 2012, together with reference information
such as awspaper articles and photographs. In order to reach general facts about
industrial accident history of Turkey, accidents were investigated in TAIS gieen
20082013 periodsSelection is not based on solid criteria and is just for informative
purposesNumber of fatalities and injuries are not official. Accident type column
lists the major accidents as fire, explosion and release; in case of multiple events it

lists the accidents as explosion and fire, explosion and chemical release.

Table 20 - Provincial distribution of industrial accidents between 19972007 [55]

Location |Date Establishment Event

1 |Kst an|14.02.1997 |Tuzla Tersaneleri Fire

2 |Kér ék|03.07.1997 |MK.E. Explosion
3 |Denizli 11.10.1997 |Aciselsan Fire

4 [Tekir|21.101998 [PEG Profil o EI ekt r i|Fire

5 |Kocaeli 22.07.1999 |D-130 Karayolu Release
6 |Yalova 17.08.1999 [Aksa Release
7 |Kzmi t|17.08.1999 |[T¢pr ak Explosion
8 |Tekir|21.121999 |Li kit Ki mya San. ve [Explosion
9 |Kocaeli 23.06.2000 |Al tinel Mel ami n Sa nfExplosion
10 |Kocael 04.08.2000 [ Total Oil Fire

11 |[Kz mi t |15.08.2000 |[Ser fl eks Yer Kar ol aFire

12 [Es ki k|[18.01.2001 (keker Fab. Explosion
13 |Kocaeli 08.02.2001 |Aysan boya ve Ki myaExplosion
14 [Kst an|[16.02.2002 ([LPG Tesisi Explosion
15 |K zitm 28.07.2002 |Ak-agaz LPG Dol um TExplosion
16 [Kst an|22.052003 [B¢f e Explosion
17 |Ankara 05.08.2003 |LPG Tesisi Explosion
18 |Kayseri 20.08.2003 |Yat el & Okul Explosion
19 |Mersin 25.07.2004 |At ak Fire

20 |[Ks't an|24.04.2006 |SafKimya Fire

21 |Bursa 29.05.2006 | Soykim Kimyevi Maddeler Release
22 |[Kst an|31.07.2006 |Dicle Kimya Fire

23 |Gaziantep |21.09.2006 |Alles Kimya Explosion
24 | Ankara 04.01.2007 |T¢pgaz dol um t esi s i|Explosion
25 |Ankara 21.02.2007 |[KPRAGAZ Anoni m ki r klExplosion
26 |Denizli 04.03.2007 |Gamateks Fire

‘www.teknolojikkazalaorg/
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The TAIS is used to see the total number of industrial accidents have seen in the last

five years. According to dat a, Kstanbul ,

provincewith the high number industrial accidents. Interestingly, this order is same

as the order of province that has most Seveso establishments in nEigbexr37).

Industrial Accidents recorded in TAIS between 2008-2013
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29
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Number of Industrial Accident

m istanbul m Kocaeli izmir m Ankara m Tekirdag

Sakarya W Kayseri W Gaziantep W Bursa W Kahramanmaras

Figure 37 - Industrial accidents recorded in TAIS between the year 2062013
5.2.Industry Compliance Level for Major Accidents

5.2.1. Effectiveness of Risk Management and Emergency Management

Practices at Industrial Facilities

The literature on major accidents is limited and compliance level of the operators
(implementation of legal aspects) is not comprehensively reviewed in Turkey yet.
The past studies were concentrated on lessons from the earthquake of August 17,
1999 in Kocaeli [53].

The plenty of information on external and internal emergency management practices,
off-site consequence analysis; were gathered via interviews. The reported drawbacks
in off-site consequence analysis and a risk analysis requirearahiew efficiency

in their implementation in the significant majority of damaged sites [53].
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5.3.0ccupational Health and Safety Inspection Reports

In this section, MoLSS inspectorate reports are used to reveal certain industrial

sectors health and safgigrformance regarding Seveso Il Directive requirements.

LPG and Petroleum Filling Facilities

Potential accident scenarios with-gffe effects identifiedlue to thenvolvement of
bulk storage of LPG and transfer of LPG to/from road tankers that carrigesto

explosion over pressure effects and thermal hazards.

As August 2013, there were 6 refineries licensed and 110 petroleum storage facilities
operating in the petroleum market with Energy Market Regulatory Authority
(EMRA) licensegose above risk&eographic distribution okach license owner is
listed inTable21.

Table 21 - Licensed Petroleum Storage Facilities

Province Licence Number Province Heence
Number
Kocaeli 17 Konya 1
Mersin 12 kanl iu 1
Izmir 12 El azij 1
Kirikkale 11 Mardin 1
Antalya 8 Isparta 1
Istanbul 8 Adana 1
Samsun 6 Nevkeh 1
Hatay 5 Giresun 1
Batman 3 Denizli 1
Muj | a 3 Diyarbakir 1
Tekirda 3 Balikesir 1
Ankara 3 Van 1
Gaziantep 2 Kayseri 1
Trabzon 2 Artvin 1
Erzurum 1
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In the Liquefied Petroleum Gas (LPG) market, 83 LPG storage facilities were

operating

with E

LPG storage facilitiegTable22).

MR A

Table 22 - Licensed LPG Storage Facilities

Province License Province License Province License
Number Number Number
Kocaeli 13 Istanbul 3 Giresun 1
Izmir 9 Van 2 Sivas 1
Ankara 5 Tekird 2 Isparta 1
Hatay 5 Eski ke 2 Denizli 1
Trabzon 3 Kar ab¢ 2 Adana 1
Antalya 3 Bursa 2 Zonguldak 1
Kirikkale 3 Konya 2 Osmaniye 1
Diyarbakir 3 Mersin 2 Aksaray 1
Samsun 3 Aydin 2 El azi 1
Erzurum 3 Kahr aman 1
Gaziantep 3 Kirklareli 1
I n Turkey, currently BOTAk, TPAO,
storage activities by having acquirstrage licensebable23.
Table23-BOTAk, TPAO, and Ege Gaz
Company | License Type Volume of Address
Name Storage
B OT Ak| Storage License (LNG| 255.000 MLNG |Mar mar a er
(85.000mMx3) |Tekirdaj
EGE Storage License 280.000 MLNG |[Al i aJ a/ Kz m
GAZ A (Subsurface) (140.000 mx 2)
TPAO Storage License 2.661.000.000 M| Si | i vri / Ks
(Subsurface)
B OT A k| Storage License (LNG 1.500.000.000 | Sultanhani/Aksaray

The lists of these licensed operators are provided in table xxx. These companies are
most relevant companies to Seveso establishments due to the storage of liquefied

and

A.

| i ¢ e n scengpaniede magon g a z

K

extremely flammable g&s (including LPG) or Petroleum products defined in the
Annex | of the Seveso Il Directiv€Table24).
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Table 24 - Liquefied extremely flammable gases and Petroleum products

Thresholds in Annex | Part | of Seveso Directive

Liquefied extremely flammable gasegincluding LPG) | 50/200 tonnes

Petroleum products 2500/25000 tonnes

(a) Gasolines and naphthas

(b) Kerosenes (including jet fuels)

(c) Gas ails (including diesel fuels, home heating oils
gas blending streams

I n Turkey, currently BOTAKkengaged A 6toragea n d
activities by having acquired storage licenses.

The MoLSS inspectors carried out inspections from between the dates of 01.10.2003
to 31.05.2005 for LPG and Petroleum Storage sites [56].

The inspections concentrated on health and saifgtg and precautions to be taken.
The reports summarize the both technical and legal deficiencies in the sites. Over

353 sites were inspected, the sites listetahle25.

Table 25 - Inspected Sites

Inspected Sites Number
LPG Filling sites 145
Petroleum Filling Sites 87
Total 353

There are important deficiencies in terms of requirements of the Directive,
particularly LUP Table26).
Table 26 - Drawbacks identified in inspections

Drawbacks identified in inspections Number | Percentage

Site Selection Permit and Facility Permit Issuance

OperatingPermit 99 28%
Explosive locations determination 137 39%
Trainings of the employees on fire and labor safety 122 35%
Technical control of the tanks and pipes 121 34%
Emergency Plans 70 20%
Safety Distances of storage tanks to neighbor ar 64 18%
Explosion Protection Document 62 18%
Chemicals storage 32 9%
Occupational Risk Analysis 27 8%
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According to inspection reports, the too many facilit@satearound refinery areas
pose danger to the public health and environment which does not follow safety

distances requirements.

5.3.1. Workplaces Dealing with Explosive Hazardous Substances

The MoLSS inspectors carried out inspections from between the dates aR0831

to 30.07.2004 for workplaces dealing with explosive hazardous substances [57].

The report summarizes the both technical and legal deficiencies in the sites. Over 30
sites were inspected. There are important deficiencies in terms of requiremeets of th
Directive, particularly LUPTable27).

Table 27 - Drawbacks identified in inspections

Drawbacks identified in inspections Number | Percentage
Site Selection Permit Issuance and Facility Permit Issu 29 88%
Operating Permit 20 28%
Safety Distances of storage site 64 58%
Trainings of the employees on fire and labor safety 19 30%

The inspection report underlines thdringements in Site Facility Permit Issuance
and safety distances defined for the storage sites which are directly related to the
LUP practices.

5.4.Seveso |l Directive RIA study

This section uses the survey carried out in the consultation process of Beveso
Directive RIA study; operators of establishments submitted 52 completed
questionnairesTiable28).

The questionnaire contains 36 principal questions. The questionnaire forms that were
sent to the establishments located within the pilot provinces namely Izmir, Adana
and Kocaeli and Yalov#o determine strengths and weaknesses, together with an
overall assessment of the implementation of the requirements imposed on operators
of Seveso establishments. The data gathered in this survegnalyzed and results
presentedThe survey had focusexh provinces covering more than 27% of the total

number of Seveso establishments, and on the contributors of 25% of accidents
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reported in TAIS during the period 192810. Majority of the establishments (90%)

are within the organized industrial zor{@able28).

Table 28 - Target Industry Sectors and Pilot Provinces

Industrial Activities of Number of Location of Number of

Establishment Establishment establishments | Establishment
Chemical Installations 27 Kocaeli 27
Petrochemicals 10 Kz mir 20
Manufacturing 7 Adana 3
Processing of Metals 4 Sakarya 1
Water and sewage ar 4 Yalova 1
waste management

General Structure of tHeurvey

The survey enabled an analysis to be made of the situation as regards the following
issues infable29.

Table 29 - Content of the Survey

T General Information T Information topublic

T Notification i Land use

i MAPP i Domino effect

i Safety report i Dangerous Substance Insurance
I Internal Emergency Plans I Burdens of Directive

i SMS i Stakeholders

I Training T Accidents and emergeng
i External emergency plans response history

Evaluations of the Results

T General Information

Most of the respondents are aware of Seveso Il Directive; however, they do not know
what the Directive brings in depth. In addition, the general organizational structure of
the establishments for the prevention and limitation of major accident is mainly
concentrated on mitigation of the accidents i.e. the emergency responses. The great

majority of the respondents indicate that they implement the quality management
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systems (ISO 9001, OHSAS 18001, and ISO 14001) and carry out risk analysis as a
requirement othese systems.

i Notification
According to the answers, the notification of the establishment is still going on, there
are some operators who did not register to the system and who registered but not
notified the chemical s. noflipagon procedurs i@ scanswer s |
time consuming.

i MAPP
The respondentsd answers show that 65% of th
a level of knowledge for the general implementation of the Directive.

I Safety Reports

As Directive requires, the Uppdier establishments have to draw up safety reports,
according to answers only 63% of operators have safety reports. These safety reports
have some deficiencies in the context of the Directive such that 40% of them do not
include the identification of major aclg@nt hazards and 20% of them do not have

risk assessment practices.
i Internal Emergency Plans

Most of the establishments (94%) have internal emergency plans. Nearly half of the

operators tend to receive consultancy for the preparation of the documents.
i Sakty Management Systems

The respondents agreed that the approach of their safety management system is well
suited to prevent major accidents and mitigate their consequences. Respondents
(83%) concluded that their SMS are sufficient for provisions in theestevl
Directive.

i Trainings
There is also clear evidence that trainings are being carried out in the scope of

SafetyQuality-Environment in a year in establishments. 46% of respondents carry
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out 1 to 3 training in a year, 23% of the respondents carryraintngs over 11 in a

year.
i External emergency plans

Majority of the respondents (75%) stated that they are not involved in any

implementation of external emergency plans procedure.
i Public Information

Answers were mostly negative concerning informationthe public provisions.
Majority of the Respondents (80%) say that they do not inform public and do not
have any mechanism for it. Only 15% of the respondents inform the public by own

or via municipalities.
i LUP
Operators stated that distances to the esdidl areadbeforeand after the operation

of their establishment. Respondents answers indicates that there is a nearly 50%
reduction in the distances to residential areas since their operation date.

Although the majority (94%) of the respondent say thate is no structure in their
safety zones, safety distances are short in meter, which increases the exposure to

negative consequences of the accidents for residential areas.

On the other hand, operators accepted responsibility in case of being icittiy vi

of the residential area, they will tend to increase their investments on the safety
measures, but operators are against the relocation of their establishments which costs
heavily. Operators also say that they will establish insurance policy fdatigerous
substances in case of high risk for the surrounding population.

Domino effect is also problematic issue. According to answers, average distance to
possible neighbor establishment, which can results in domino effect, is less than 250
m. Most of tke respondents gave the same answers that they gavieUfar

According to answers there is nearly no practice or cooperation considering domino

effects.
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To summarize, all target groups think that the implementation of the requirements of
the Seveso Il Dirgtve will lead to a recognizably higher level of safety in

comparison with noiseveso establishments.

The survey shown that implementation of the requirements of the Seveso Il Directive
will lead to a higher level of safety, since the requirements of thective
contributes to extra control on the major accident risks and enables developing

measures to control risks.

Respondents accepted that Directive brings substantial requirements and they have to
take additional measures, but these will not affectpieeluct prices or will not

require huge investments on safety measures.

The requirements of the Directive contribute to creating awareness of the hazards
and develop measures to control risks. Responses to questionnaire showed that
operators are aware tfe Directive in certain areas and they have a good practice
especially in Internal Emergency Plans.

5.5.Summary

Regarding above sections and satellite images providédPRPENDIX A, below
listed issues are identified regarding Seveso establishments profile and compliance of
hazardous establishments:

- The intensity of major accident damages or the number of fatalitiebecan
high because many of these hazardous industries often coexist with densely
populated areas in industrial towns where proper land use planning or zoning
Is absent.

- Seveso establishments located in large industrial complexes (OIZs) as well as
areas wherghere is a high density of industrial operators creating a potential
risk for domino effects (for example, port areas).

- Implementation of the Directive requires involvement of different

administrative bodies which has limited human resources and technical
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capacity. Technical capacity of localithoritieswho are expected deal with
land use decisions of Seveso establishments is not at the desired level.

- Both competent authorities and operators need to develop capacity in almost
all provinces and efforts should be more intense in the Kodgedit anbul |,
Kzmi Ankara, Tekirdaj and Keéer ékkal e.

- There is a limited understanding and no consensus among theodtzke
on the definition and practice of risk assessment,

- The Marmara Region is one of the leading areas of the Turkey in terms of
both Seveso Establishments and industrial accidents. This region also densely
populatedi near | y 30 % of Ti y whick ynbresasesp o p u |
consequences of major industrial accidents.

- Moreover, in Turkey, the majority of Seveso Establishments that could be
dangerous for the public health, environment and economy are located in
active earthquake regions.

- Communication and nteraction level between the authorities and the
establishments, between domino establishments, between Seveso and non
Seveso establishments is very low.

- In general perspective, operators need technical assistance to implement the
Directive. SMS and MAPPequirements have serious deficiencies and most
of the operators do not have proper risk assessment practices. LUP and

domino effect issues are also missing.

Based current profile of Seveso Establishments and compliance level, certain
conclusions can be madon advantages/disadvantages of the different EU

approaches for Turkey case.

Since consequenawiented approach (or deterministic approach) propose larger
safety zones around the establishments in comparison torigsked approach for
the same case @te that there may be certain accident scenarios, which will have the

same safety zones around the Establishments with respect to both approach)[9].
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The consequeneeriented approach may have severe cost implication for both new
and existing establishmentsvhich have developed in a dense urban context. New
and existing establishments must invest either by buying directly surround land or
asking the government to do so. Therefore, it brings severe administrative costs
effects especially in the case of buyiland. In addition, for existing establishments,

the preparation and implementation of emergency responses, should take into
account detailed mitigation actions, which will be expensive because due to the

additional technical measures.

Moreover, existingestablishments will have difficulties in expanding their current
establishments and installations. This situation will be more acute in old industrial
regions like Istanbul, Bursa, and Kocaeli. All these will also be reflected in higher

premium paid to ingrance companies.

Unlike conservative consequerggented approach, ristriented approach seeks to

be realistic as possible by considering all potentially relevant events within the
procedure.One of the underlying logic for the MS choosing this appraacto
minimize the safety distances during planning and zoning because of the value and
scarcity of the land as followed in the UK and Netherlands [9]. Although, small
safety zones generate lower cost for operators due to the less land purchase,
resettlenent or compensation, risk assessment calculations of theorréesiked

approach are more complex and require more expertise which cost too much.

Moreover, the competent authorities will require more expertise to assess complex

risk assessment procedureslftJP in riskoriented approach.

In summary, the risloriented approach can be regarded suitable for the regions that

existing Seveso Establishments are located in areas with high population density

such as Kstanbul, K o ¢ a ehlaw paulation Hensity and Il n ot he
less industrial development can follow may follow both of the approach.
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CHAPTER 6

EVALUATION OF TURKISH CASE FOR ARTICLE 12

In this chapter, the national legislation and all related information on administrative

procedures which are presented in Chapter 5 reviewed.

This review aims to present overall effectiveness of the current framework regarding

LUP of the hazardous establishments.

By analyzing the gathered information, it is aimed to get answers on the
implementation level of important areas such as utilization of technical
information/advice needed for the siting of new Seveso establishments, consultation
between authorities on new Seveso sites, cooperation between the planning and
technical authorities.

The effort is given also for the EIA reports, since they provide data on safety
distances (health protection zones) around planned hazardous establishments. The
EIA reports are investigated whether they include evaluation of major accidents risks

and safety masures. The list of EIA reports can be found in Appendix H.
6.1.General Evaluation of Legal Framework Article 12 LUP Practice in Turkey

This section analyses LUP policies and legislations which are summarized in Chapter
5. Whether they incorporate criteriaquired by Article 12 of the Directive for land

that can be allocated for new establishments and other developments.

Moreover, email interviews with municipalities, provincial directorates and OIZ
directorates investigated, they provide plenty of infdromaabout legal procedure

for determination of HPZs related to LUP.

The evaluation is carried out taking into account below elements and research

questions:
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- Avrticle 12 of the Directive

- Main principles which are described in European Guideline for LUP [22]

- Effectiveness of relevant policies and procedures in ensuring that appropriate
safety distances

- To what extent is there adequate consultation between the different competent
authorities and planning authorities?

- Are landuse and/or other relevant poBsi and related implementing
procedures ensures that where necessary appropriate safety distances are being
maintained around establishments?

- What is the level of interaction with the EIA Directive?

- Are procedures relating to obtaining technical advic¢herrisks arising from

the establishment when decisions are taken effective?

At present, there are two main relevant procedures that directly correspond to
requirements of Article 12 of the Directive. The below items implicitly takes into
accountmaintaining appropriate distances between establishments and residential

areas by providing limited technical advice:

1. Health Protection Zones (HPZs): The health protection zone can be
regarded as cad®/-case appraisal, however each competent authority have
its own way (without any formal guidance documeit)erefore, it is more
suitabl e t o cat egosrtiazned a H® iZ-byecdséen c@amls@n
appraisal.

2. Generic Safety Distancesre defined for specific establishments (it is more
generic and robust)n Turkey, one of the available tool in so far to determine
the appropriate distances between Seveso like sites and residential areas is
generic safety distances quantity related disance models defined in
several legal documents and standards for the storage tanks of certain
dangerous substances category and volurhe. use of tables with fixed

distances is a simplified approach for consequenagiented method.
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According to the irgrviews with government officials and mail responses, the
obligations of Circular on Determination of HPZ around Ngamitary Establishment
are not enforced. The Circular proposes template for the identification of HPZ in a

qualitative approach; unforturgdy, it is not enforced by competent authorities.

The evaluations for Byaw on Permission for Opening and Operating of Working
Place for NorSanitary Establishments at Airports open to the Civil Air Transport is
categorized under the Byaw on Permissioffor Opening and Operating of Working

Place.

Apart from HPZs and generic safety distances, practices under the spatial planning
and devel opment |l aw and EI' A procedure

obligations.

After the investigation of the legal docunte and site selection examination reports,
and interviews carried out, the challenges and problems in the HPZs procedure to
ensure appropriate safety distances around establishments were evaluated in

following sections.
6.1.1. Health Protection Zones
6.1.1.1. The ByLawon Permission for Opening and Operating of Working Place

The only legislative instrument which is most likely to respond the needs of Article
12 of the Seveso Il Directive is Byaw on Permission for Opening and Operating of
Working Place (Official Gazed#t 10 August 2005, no 25902) that defines procedures
and principles to be applicable for business and working licenses to be granted to
NSEs .

In following sections problems are explained.
1. Definition of Scope

Though, it seems irrelevant to LUP considenasi, seriouproblem arises from the
identification of establishments The criteria for to be Class I, Class Il or Class lli
Non-Sanitary Establishment is given in Anngxof By-Law on Permission for

Opening and Operating of Working Pladealle 30). The list takes into account the
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either certain industrial activities or production capacities for different industrial

categories.

Table 30 - Certain industrial categories of Class | NSEs

A) Class | NSEs
1-ENERGY SECTOR
Thermal power stations and other combustion installations with a heat outpu

megawatts or more.

4-CHEMICALS SECTOR

4.1- The Chemicakstablishments for the production of organic chemicals;
3-MINING INDUSTRY

3.1- Cement factories or clinker production facilities and cement establishi

with 5tons/hour grinding capacities

However, Seveso Il Directive defines the criteria as solelggmee of dangerous
substance. Due the differences in scope, the Seveso establishments which are under
By-Law on Control of Major Accidents may not be classified as a-Blamtary
Establishment, thus, they may start to operate without any HPZs. In othis mer

safety zone is assigned around the establishments; unless it is covered by fixed safety
distances requirements. Even the establishments store the dangerous substances that
enough be a Seveso Site, if their production capacity is lower than defim@élhés |

NSEs, then, they are not obliged to have HPZs.
2. Unclear Law Text

The Article 4 of the ByLaw directly relates to the Article 12 of the Directive is the

definitions for the NSEs. The definition emphasizes the need to maintain appropriate
distancesbetween establishments (covered by this Directive) residential areas.
However, it does not describe suitable distance in quantitative terms or in terms of

fixed distances. The language of the Baw is open to disputes.
3. Location of the NSEs and surroungn
The Article 26 of bylaw refers the some sites which are suitable for the NSEs. It is

important have such a provision to fulfill the requirements of the Article 12 of the
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Directive. The bylaw recommends that NSEs should be established in industrial
zones in which same NSEs establishments are pfest¢mivever, in practice, there

are many establishments inside the industrial zone but locates the residential areas.

Article 5 of the bylaw obliges specific provisions for the new amusement places. It
states that establishments use or produce explosive, inflammable substances and gas
storage establishments should be far away from amusement places according to
respective legislations. This provision is descriptive and does not give technical

advice for the pposed developments.

On the other hand, the limit distance is described as 100 meter between NSEs and
schools and public houses. This provision may not follow proportionality criterion
for the calculation of distances. The consequence distance for pdopose

establishment can be more than 100 meters even all the precautions are taken.

Moreover, there are no mention for new developments such as transport links and

new workplaces and their distance requirement to existing NSEs.
4. Enforcement of the Byaw.
According to the interviews and mail responses:

- There are some NSEs which start to operate without any site selection permit
issuance such that they have operating licenses but do not have HPZs.
- There are some cases in which HPZs are not defined by carhpathorities

and NSEs operates without HPZs.

According to the interviews and mail responses defined procedure for the licensing
of the NSEs is not followed in some cases. If the occupancy permit is valid and
approved, HPZs are not defined in several €ase

Normally, License Procedure for NSEs should follow below steps

- Site Selection Permit Issuance (which includes defined HPZs)

o Other permits and required formal documents

% This article implicitly considers the domino effects due to the NHE.
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o Construction Permit (Knkaat ruhsatéé)

o0 Occupancy PermYapé¢ KKklamanma!| gesi
- Inspection of the NSE
- Operation License

5. Low capacity of the competent authorities.

Municipal bureaucrats generally do not have risk based approaches to assist with

their decisioamaking.

Before the enactment of the Byaw on Permission for Openirgnd Operating of
Working Place (2005) and recent local administration laws for Metropolitan
Municipalities, Municipalities and Special Provincial Administrations Laws (2012),
Ministry of Health and its local branches was the main authority to decide & HP
There was no pilot program or trainings for the new competent authorities and their
staff to increase their capacity for the determination of HPZs. Currently, Ministry of
Health gives opinion to Examination Committee for health protection bands only if
they are invited as a member or asked to advice for opinion. In some of the
municipalities which do not have technical capacity and expertise, it is asked to

Governor for assigning needed committee members.
6. New Developments around NSEs

Article 12 of the Directive necessitates consultation procedure for the LUP
requirements in certain cases listed paragraph 1. Nevertheless, Examination
Committee responds this requirement only for the new NSEs. The committee does
not have any responsibility for the new depments such as transport links,
locations frequented by the public and residential areas in the vicinity of existing
NSEs, where the siting or developments are such as to increase the risk or

conseqguences of a major accident.

I.  HPZ becomes shorter aftertloperation starts and HPZ zones are opened to
construction works. Following the decrease in distances, residential areas
may become and develop near to the NSEs. This leads increased risks for

public health who live near to establishments.
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This area becomes open to development

Health Protection Zone
becomes shorter in time

Figure 38 - Change in HPZ

[I.  One of the important provisions is that, HPZ and fixed safety distances must
be in the ownership of the operator of NSE. It cannot go beyond boundaries
of the NSE. If he HPZ is determined beyond the ownership, then operator
must purchase these areas. In practice, there were several cases that, resident
are still in the HPZs.

The HPZs are determined by considering industrial zone boundaries. However, in
practice, this povision is one of the challenging issue, there were some cases such
that project ownership was not followed and residential areas is developed in these

Zones.

7. Non-Defendable Decision for HPZs
The main conclusion after the investigation of Site Selection Reports and interview is
that; Site Selection Report and particularly health protection band determination are
not defendable and does present reproducible results/decisions. The interviews and
mailings with competent authorities are providedRPENDIX |.

The Examination Committee reports do not have explanation for technical aspects of
the decisions. Moreover, the officials do not take into account accident scenarios
while deciding the HPZs. The report content mainly concentrates on long term
environmentaimpacts. Although, site selection reports do identify nearest residential
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area, justifications or restrictions are not defined whether vulnerable receptors are

present or not.

The regulations defines competent authorities for granting the operatingecass
metropolitan municipalities, municipalities, special provincial administrations and
managements of organized industrial districts and obligates competent authorities to
exercise HPZs, but does not specify the method that should be used. It does not
address any formal or informal guidelines exist for HPZ determination such that
separation distance recommendations and assessment methods, in order to guarantee
that areas with incompatible usage may be located at an appropriate distance from
another.

Moreover, Examination Committee has seven days to gather and evaluate the

information in the Site Selection Report which is relatively short time.

In addition to the above, cooperation of between the competent authorities and
technical authorities is neglect. The procedure is not transparent and the Site

Selection Reports generally are not publicly available.

The Examination Committees of different competent authorities have some kind of

verbal risk estimation dependingon NSra ni t ar y Es t arlalactigth ment 6s i n
They try to follow consistent approach to the same kind of establishments. Yet,

decisions are not technically sound, therefore different results may arise even for the

same type of establishment with the same process and capacity ete. santke

region or different regiong=(gure39).
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Municipality A and B decide Provincial Directorate C and D
different HPZs for the nearly sam( decide different HPZs for the nearl|
NSEs with same external conditiof  same NSEs with same external

conditions

Municipality A | Municipality B | P.Directorate C| P.Directorate D
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Figure 39- Different HPZs decisions for similarcases

6.1.1.2. HPZs defined for 1st and 2nd Category Ngamitary establishments in
scope of EIA procedure

The seven problems discussed in previous section for HPZs are also valid HPZ
determination in EIA procedure. Addition to seven problemgrivioussection,
specific challenges and drawbacks are evaluated for EIA repetBBENDIX H).

The scope of Class | and Il NSEs and projects listed in the annexesLa@wBgn
EIA differs. Yet, certain industrial categories of establishments are identical in the

both regulations.

HPZs Decision for in EIA Reports

Certain Class | and Il NSEs have to take EIA approval before start operation. For
these establishments HPZs are determined within the scope of EIA Report. In EIA
procedure, the consultant suggestsdistances;no concretecriteria are defined for

HPZ determination.

According to ByLaw on Permission for Opening and Operating of Working Place, if

final EIA report is approved by the competent authority, there is no need for
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preparation of Examination Comna# report to decide HPZs. The EIA approval
stands for the Site Selection Issuance. Competent authorities must take into

consideration the distances and documents provided in final EIA to issue a license.

The HPZs decision in EIA reports are generally as=firby EIA consultant. In
general, if the HPZs are determined in EIA procedure, this distance are accepted,

further examination is not required.

The investigated reports indicates that there are significant number of final EIA

reports that do not includesformation on HPZ for Class | and 1l NSEs.

Moreover, during the EIA procedure, only MoEU EIA Commission issues an
opinion about HPZs decisions. This results contradictions in the license stage. Since
the other members are not asked to give advice andftheyan advice after the

approval of the final EIA reports.

In some cases, prior to permission of a license by competent authority, the
examination committee members asked to give opinion (without establishment of the
committee). For example, representatf Ministry of Health, it may give opinion

to redefine the distances or gives negative opinions, but the negative opinions may

not be taken into account.

HPZs Decisions

HPZ decisions in several reports can be regarded as short in meters when it
comparedmajor accidents risk level. In the selected EIA reports, the distances are

general between-50 meters.
6.1.2. Generic Safety Distances

Turkish legislation and related regulations and standards consist of safety distance
information only for storage of explosivesmd flammable substances. The safety

distances practices are common for such LPG, LNG and Natural Gas Etc. The safety
distances define minimum distance from storage installation (e.g. tank) to residential

areas and highways and railways.
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This approach isiot strictly based on a risk analysis method. Tables of fixed safety
distances are mostly used to quickly assess the distances. The fixed distances do not

consider the consequences of the worst case accidents.

The main problems and drawbacks of the gensdfety distances approach are
provided below:

1. The safety distances relatively short when they are compared with EU
examples.

2. The minimum distances amthngerousubstances quantity/volume model do
not correspond to proportionality principle.

3. Table 31 compares Generic Safety Distances requirement und&wmbyn

buildings fire protection in Turkey and Ireland consultation distance case.

Table 31 - Comparison of Generic Safety Distances for Turkey and Ireland

Case
Turkish Case Ireland Case
Consultation distances used by th
Authority [42]
Distances to the Neighborhood par; Consultation Distance (m)
boundary, traffic networks and railway
(m)
Inflammable and 55 m LPG: 600
Flammable Liquidg Mounded or
Storage for underground
aboveground tanks LPG: 100
established in open Mounded or
areasfor underground >
100t
For more thar Bulk 700
11.375.001 It Tank Flammable
Volume Storage

APPENDIX C APPENDIX D and Appendix F list the generic safety distances in
Turkish Legislations. The one who compares the Turkish examples with EU
examples should notice that the distances are relatively low ie sange for the

flammable substances storage areas.
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4. Limited Dangerous Substances Category

The regulations which require generic safety distances are used only for the
explosive and flammable dangerous substance category, however there is no
common approaclior toxic or corrosive dangerous substances such as chlorine
(toxic, nonflammable) hydrogen chlorideqorrosive, norfflammable gas)yhosgene

(very toxic, nonflammable),fluorine (very toxic, corrosive) oxidizing which are

listed in the Annex | of thB®irective.

Therefore, the scope problem is also valid for the fixed safety distances regulations.
If the Seveso establishment is not covered by generic safety distances due to
constrained scope, plus it is not a Class | or Class Il NSE, it may takeeliaads

start to operate without any safety distances.
5. Enforcement of the generic distance requirements

The Inspections carried out in the in LPG and Fuel Stations concentrated on health
and safety risks and precautions to be taken. The inspection repomsarize the

both technical and legal definiteness in the sites.

In the significant proportion of the inspected sites, LPG and Fuel Stations do not

follow legally requirements which are related topics with Article 12 of the Directive:
- Location of the site
- Site Selection Permit Issuance and Facility Permit Issuance

- Technical requirements of the tanks in terms of layout distance to each other

and roads, railways and residential areas.
- Overcapacity working
- Explosive requirements are not favored

- Operationin outer part of the defined project area
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6.1.3. Planning

Apart from HPZs and generic safety distances, practices under the planning and

development law and its regulations were evaluated limitedly.

Developments in the vicinity of Seveso |l establishments

Major problems are connected with new developments (i.e. residential buildings and
new transport routes) which are not further controlled concerning appropriate safety

distances.

Although new developments are not in HPZs or fixed safety distances, theldhaz
arise from the hazardous establishments still pose significant risks for the proposed
development, particularly the neighboring ones.

The competent authorities, generally planning authorities do not seek for advice to
ensure exposure to risks from gtiig major hazard facilities is not increased by new

modificationto establishments or changes in land use surrounding them.
6.1.4. By-Law on Control of Major Accidents

According to the ByLaw on Control of Major Accidents, the frequency of major

accident cannatxceed 1x18/year at the fenceline.

However, the Bytaw does not define any criteria for LUP and refer to the planning
or other regulations such that allowable land use out of the establishment.

Namely, it does not include requirements nor make any advice for the high density
urban and commercial areas, hotels and tourist resorts which may locate near to the

establishment.

In Figure 40 , Canadian Acceptable Level of Risk is given. The criteria apply to
sensitive developments such as hospitals, schools, child care facilities and aged care

housing development.
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Annual Individual Risk
Chance of fatality per vear

100 in a million 10 in a million 1in a million 0.3 in a million
(10%) (10%) (10°) (0.3x10°)

Manufacturing, Low-density residential High-density Sensitive
warehouses, open (up to 10 units with residential and developments (e.g.,
space (e.g., parkland, ground level access, per commercial, hospitals, child care
golf courses, etc.) net hectare) and including places of facilities and aged
commercial, including continuous care housing
offices, retail centers, occupancy such as developments)
restaurants, hotels and tourist
entertainment centers, resorts
sporting complexes

source |land use

Allowable Land Uses

Figure 40 - Canadian Acceptable Level of Risk [58]

Risk informed LUP contains either a restriction of land uses for new developments or
in the form of technical solutions additional technical measuresekisting
establishments. The Byaw does not refer additial technical measures. Moreover,
HPZs and generic safety distances do not directly address the existing establishments

and vulnerability of surrounding population.

EU examples indicate that the implementing the LUP requirement to existing
establishmentsvill bring physical modifications and expropriation is expected to
bring huge administrative costs fexistingestablishments.

In the Austrian case, based on the 145 Austrian Seveso establishments with 300 m
safety distances leads to about 250,060firestricted area. Total costs amount to
EUR 3.4 billion by applying a land value of 95 EUR/m

These considerations reveal that costs of implementing the LUP requirement to

existing establishments could results in very high costs [59].
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6.2.Common problems for Health Protection Zones and Generic Safety

Distances

Based on screening process of national legislation, inspection reports and HPZ
decision making procedure and interviews, below common problems for HPZs and

Safety Distances are listed:

- Responsibilities for competent authorities are not clearly defined in
regulations,

- Lack of specific technical guidance,

- In similar cases, the competent authorities have different advices,

- The use of acknowledged methods for Hazards/Risk Assessment Methods are
not fully empoyed, identification of all hazard types is not performing,

- Accident scenarios are not defined which provide information on the
potential extent of consequences,

- Disproportionate safety distances such that short distances in each case either
health protetton bands or generic safety distances. They are not proportional
to the severity of consequences,

- Probability or frequency of major accident risks are not assessed either
qualitatively or quantitatively the will serve as a basis for LUP decision,

- ldentification of vulnerable targets is performed in little extent and
development types (workplaces, residential etc.) are not characterized in the
vicinity of establishments,

- Risks to public with the development of near the establishments are not
considered,

- Deficits in coordination with other procedures.
6.3EIA Reports and Major Accidents Risk Perspective

Annex IV of ByLaw on EIA comprises potential applicability to risk linked
considerations. Under 6characteristics o

Annex |V.1 include the criterion Ari sk o
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and materials to be used in the project as selection elimination criteria basis for the

project presentation file.

This thesis investigated consideration of major acc&dergk in Turkish EIA
procedure by analyzing the 30 EIA repofd”PENDIX H). It is aimed to reveal
which extent different hazard categories arst tiypes are covered in selected EIA

reports
The reports are selected according to following criteria:

A The establishments which are under the scope of EIA and
A The establishments which are under the scope of thieaByon Permission for
Opening and Operatg of Working Place which requires health protection bands.

The followings section summarizes shortcomings reports in terms of prevention and
mitigation of major accidents considering both public and environmental health.
Other than, general analysis oktlneports, this assessment concentratesiPas
determination and the particular sections of EIA reports which are listed below:

- General

- HPZsDetermination

- Emergency Plans

- Use and Storage of Flammable, Explosive, Toxic and Hazardous Substances

- Risk Analyss

- Dangerous and Risky Activities regarding public and environmental health
and Precautions

- The materials and chemicals that will be used in scope of the project

- Location of projects
1. General

- The risk concepts and risk assessmenteviewed EIA reports can be
regarded as weak points in EIA procedure. The need for better integration

and more consistency of risk assessments in EIA procedure,
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- The screened EIA reports which provide potential major accident risks
(mostly fires and release oflangerous substances, gives so little
information mechanisms of the accidents such that, the potential sources of
the fire hazards and dangerous substances which will release.

- The reports which consider major accident or accidents, do not take into
accountthe vulnerable targets (their size and sensivity) which will be
exposed potential consequences. As a consequence of that, prevention and
mitigation actions are only limited to esite protection; even the major
accidents are taken into account.

- The EIA reports which consider the major accident risks do not provide
detailed explanation how to prevent the accidents. In general, the reports
concentrate mitigation activities due the hazards.

- Public participation sections of EIA reports also reviewed. The qubli
participation meetings which are carried out by project owner inform public
how and by which methods the public that is likely affected by the project
and reflection of the public opinions and explanations in regard to the
project are gathered.

- To inform the public about meeting date, hour, location and subject of the
meeting, theadvertisementare published in newspapers, national and local
newspapers, before the meeting date. However, the public participation
section of the reports merely refers magacident risks and reflection of

the public on the issue.
2. Emergency Plans

- Emergency plan structure varies for the same type of establishments and
generally studies natural disaster emergencies.

- In some of the reports, emergency plans are not detailed.

- In most of the reports, source of the accidents and risky areas not defined,
the related accident scenarios were not described.

- Potential exposure pathways and receptors were not identified for

emergencies. For example, chemical source, a mechanism of redease
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transport mechanism in the relevant environmental medium, a point of

exposure and an exposure route.
3. Use and Storage of Flammable, Explosive, Toxic and Hazardous Substances

- Explosive risks are not wetlefined and assess dangerous substance and
chemicds that are used, handled, stored or disposed and which may be
inadvertently or accidentally released to the environment under various

conditions such as fugitive emissions and spill scenarios.

4. Risk Analysis

- Only mining faciliti eegectiobs fBr riskeport s h
analysis.
- In general, the reports donot have nee
analysis.

- The earthquake risks and other natural disaster risks relatively well
detailed.
- Quantitative or qualitative evaluation of the probability ofipcoimpact

is not well established.
5. The materials and chemicals that will be used in scope of the project

- There was limited data on materials and chemicals that will be used in scope of
the project.

- Only chemicals and substances associated with a projedacility were
identified. Even, the information for the chemicals anticipated to be present in

planned projedis ignored.

6. Dangerous and Risky Activities regarding public and environmental health and
Precautions in construction and operation phase efftoject

- Although section title refers to the dangerous and risky activities, majority of the
reports do not identify the major accident risks for public and environmental
health.
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- The main documentation was carried out for occupational health safety via
declarations.

- There was no information for dangerous and risky Activities regarding
environmental health

- Mining projects report includes environmental risk due to the activities.

- The reports admits probability of accidents without identifying their typese
and potential consequences

- The precautions considers only construction phase risks

- Missing definition of the concept of risk and risk of accidents

- Weaknesses in evaluation of the probability of negative consequences of the
project for humans and tlemvironment

- Accidental release of dangerous materials released into the environment

I n general, the EIA reports6é sections wh
impacts due to accidents are oriented to (small scale) occupational health and safety
accidents and, therefore mitigation of these accidents. The reports do not take into
accounts external safety and acute effects of potential major accidents risk on public

and surrounding environment.

The major accident potential of the projects was negstigated in reports; the ones
which include information did not consider vulnerability of residents or sensivity of
the area.

In majority of the analyzed sections of the reports which are expected to refer the
major accidents risk, gave details on preicans for occupational health and safety,
consideration of major accidents only was confined to fire mitigation and emergency

responses to small scale accidents.

Ot her i mportant deficiency arises with t
that prg ect owners use the same | anguage in
wi || be taken before the operation of t hi

In some of the reports even legal requirements are not described for major accident

risks. Only one othereports refers the Sesorequirements.
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EIA projects activities which fall within the scope Seveso EIA Directive have no
information about tier status whether they are Upper or Lower Tier or whether they

have major accident prevention policy, safety reports etc.

As a signifiant deficiency,project impact areadetermination only takes into
account long term environmental impacts, no major accidents risks are not defined as

criteria.

The problems listed above primarily emerges as consequence ofjuat&nce
documents that spéies concept of risk, risk of accidents and overlooked major
accident perspective in Turkish Byaw on EIA. The ByLaw on EIA and its
guidance documents do not specifies concept of risk of major accidents explicitly.

I n overall , r ev icantent ppihtedtolt gapsin imegratienpobrmajors 6
accidents risk in the EIA procedure. The EIA reports primarily focus on continuous
emissions only and give limited information on major accident hazard assessment.
The reviewed reports have deficiencieparticular to the identification, description

and assessment of significant effects of the potential major accidents.
6.4.Summary

While above regulations can be employed regarding industrial hazards, these tools
are not equally relevant and applicable todbesiderations of risk informed LUP.

The above mentioned LUP practices merely considers the accident scenarios which
couple with release models for pressure, thermal radiation and toxic gases and end
points and/or acceptance criteria to decide the app@teprdistances either

qualitatively and quantitatively.
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CHAPTER 7

CONCLUSION

Major industrial accidents are uncontrolled events which result in deaths and leads to
catastrophic consequences to property and the environment. Such kautsdehts

pose considerable challenges to sustainable development; in terms of environment,
economy and societal impact. To address these challenges, industrialized (developed)
and developing countries have to undertake important legal, technical and

institutional reforms that will have economic, social and environmental impacts.

This thesis aimed to play a role as a benchmark analysis examines legal and technical
aspects of LUP in the context of the Seveso Il Directive in Turkey and illustrate the

drawbacls.

The main uncertainties of this study come from the restrictions to accession to data
such as full name, chemicals, and full addresses for Seveso establishments and
limited access to the Committee Reports which includes HPZs decisions for Class |

NSEs under ByLaw on Permission for Opening and Operating of Working Place.
To sum up this study tried to answer below aspects:
- Profile of Seveso Establishments and their compliance

- Maintenanceof appropriate safety distances around establishments via land

useand/or other relevant policies and
- Implementation procedures for risk informed LUP

- Effectiveness of procedures relating to obtaining technical advice for LUP

decisions

- Consultation level between the different competent authorities and planning

authorities
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- Major industrial accidents risk in EIA reports

First, it assessed the general profile of Seveso establishments in terms of their
number, industrial activity and location with the general compliance level to Seveso
Directive. This gave a generpicture of safety culture of Seveso establishments

which directly affect future proposed risk informed LUP policy.

One of the importantonclusionsfor Seveso establishments is that most of the
hazardous industries coexist with densely populated areadustrial towns where
proper land use planning or zoning is absent. It may intensify major accident
damages. Moreover, Seveso establishments located in large industrial complexes
(OlZs) as well as areas where there is a high density of industrial opesedating a
potential risk for domino effectSeveso establishments locaear sensitive areas
open to publicgchools, majotransportroutes) The unplanned industrialization and

high risk of earthquakes in the area is not taken into consideration.

These REC RIA study, inspections reports and satellite images provided a general
picture of Turkish Seveso establishmentsé
requirements, particularly langse planning, it can be said the general compliance

level is verylow.

Secondly,legal aspects and implementation levels were deeply analyzed with real
life examples. The study identified weaknesses of the current regulatory framework
of LUP practices and defined key challenges to be tackled to accomplish better

integration of risk assessment in LUP.

An assessment of the Turkish situation identified many of the weaknesses. The main
weakness is the absence of regulatory framework that explicitly corresponds to the
LUP requirements of the Article 12 of the Seveso DivectAdditionally, definition

and assignment of roles and responsibilities of current administrative structures is not

clear.

Although, various permits and procedures extbe risk concepts, approaches,

models, and methods applied to risk assessmenisgkohanagement regarding LUP
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of Seveso establishments are not clearly established and implemented. The
procedural integration of risk assessment into the LUP process and the coordination

with risk assessments under other consent procedures are the mdnacttsa

Moreover, the enforcement and effectiveness of current risk assessment regarding

major accidents in different legislation is very low.

Local authorities who decide LUP decisions might not have scientific or technical
background, with the problem Wwoto deal with offsite risks and risk assessment
studies submitted to them in terms of evaluation of contents, comment on their

adequacy and interpret their results.

Lack of coordination in assessments and separate inspections, different views
regarding reults of examinations (one authority decision regarding LUP may not be
accepted by another authority) causes conflicts betvaedimorities Moreover, it
lowers the quality of performance and results varying from region to region. Without
sharing informatia and deciding together on the key requirements of the Directive
(i.,e. risk assessment, land use planning, external emergency plans), officials,
inspectors, and other civil servants are expected to have many difficulties while
performing their tasks. Theseblishment of coordinatiomechanismlinks actors

and policies.

Experience in MS demonstrates the usefulness of settingpordinated mechanisms
for major accident management, involving different central and local public
authorities and private stakdders. It improves the communication between central

authorities and local authorities responsible for land use planning practices [59].

EIA reports are felt to cover the concerns of major accident risks due to the

establishments properly.

In Turkish caseglaboration of new legislative tool or modification of current ones,
defining main terminology and responsibilities of all competent authorities regarding

risk informed LUP is thenost essential step to be taken
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The new framework must describe detadlstf t het egpheai o &whichasdvi ce b

necessary under Article 12.

The new regulations should concentrate on external safety and incorporate a set of
preventive policies aims to minimize the consequences of accidents beyond border of
the establishmentdublic authorities have to consider the risk to third parties as

determined by three variables [45]:
1. The possible accident scenarios;

2. The estimated probabilities (either qualitatively or quantitatively) of these

scenarios;
3. The vulnerability andumber of exposed objects.

Based on the current policy tools, regulations and procedures which are reviewed in
previous chapter a series of conclusions are made for the establishment of risk
informed LUP in Turkey. The recommendations aims to improvas&finformed
system for LUP controls at Seveso sites and better transposition of the Article 12.

The following recommendations are found be the critical to solve drawbacks in
present regulations and increase the compliance level of both competent and

operdors.
7.1.Conclusions

Scope Definition

To ensure that all Seveso establishments have safety zones around them, the scope of
the HPZs requirements must be extended to presence of extended named and
unnamed list of dangerousubstances. Thestablishments whiclstores, use®r
produces thresholduantity of dangeroussubstances defined in the annex | of the
Directive must become under HPZs or fixed generic safety distances requirement. In
short term, the Upper and Lowgeer Seveso establishments can be classified under

the Class | NSEs and Class Il NSEs respectively.
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Vulnerable population-target classes

The Turkish legislation has limitations in LUP that distinguish between vulnerability

of different objects such as housing areas, hospitals and schools etc.

Major hazard authorities and planning authorities shouldel@ulnerability classes
of society and take into account when they planning changes in land use close to
existing major hazard establishments or when establishing new major hazard

establishments near to residential areas like UK or Italian approaches<dmple:

- planning of educational, health care, public and business facilities;

- planning of residential area and increasing population density in existing
housing developments;

- planning of airports, ports, railway yards, rail or water transport links,

increase in loading or transport facilities.

The establishment of vulnerability classes is vital for while undertaking a systematic
risk assessment and exploiting the results for taking land use planning decision in an

industrial area.
Consultation and Techncal Advice

The information provided in major accident prevention policy and safety report of
Seveso establishments should be used by planning and environmental authorities to
assess the compatibility of LUP decisions befoeamittingoperation license siilar

to the Italian approach.
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Permit to operate

Risk reduction

Land use planning

Emergency plans

Public¢ infermation

Figure 41 - Safety Reports/ MAPP

Similar to the UK case, consent advice must be granted by MoLSS after assessment
of MAPP and safety reports or other relevant information. Following the consultation
of MoLSS, local authorities with more information about the characteristics and
magnitudeof risks that may possibly affect the neighboring land, the authorities can
decide more accurate and proportional HPZs and/or fixed safety distances.

Technical guidance with common terminology for risk informed LUP

The common terminology plays centraleoh assisting and facilitating the dialogue
and solving the problem of misapplications of terms. This means gaining agreement
on decision processes should take place in advance [25]. Hazard identification, risk
analysis, risk assessment terms are maimiindd considering labor health and
safety, they must be extended to coversitié risks etc. Common language is
essential for handling LUP risk assessment around major hazard sites by local

authorities and operators who has to manage the deams&imgprocess together.

This can be achieved through publication of guidance documents binding for
different shareholders. In addition to present legislative tools, the subsequent
guidance documents, either formal or advisory, should be produced which will be

followed by central, local authorities and operators.

The guideline should include procedures and/or define for below items;
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- Analytical model used to perform the risk analysis methods (such that
scientific technique used to calculate the distance)

- Definitions of reference and worst case of scenarios for different categories of
Seveso establishments

- Additional technical measure for existing situations,

- Recommendations for endpoints (heat radiation, toxic load for man &

environment),

The good example déchnical guidance is the Dutch approach which is described in
CPR1 8 E: AGui delines for Quantitative Ris
Book [18].

HSEG6s | and use planning methodol ogy i s w
authorities use PADHI @ei si on matri x who then either
Advise Againstoé [41].

Risk Notion and Quantitative Assessment of Conseguences

The EU experience and trends follow more probabilistic approaches to the events in
the assessments. Turkish approach khalso include main element of risk;
probability. It could be either quantitatively or qualitatively in LUP practices. It is
essential to assess as precisely as possible the effects of the substance and energy
releases along with the risks in each caselation to the distance from the point of
release or the establishment, respectively [60].

According to the ByLaw on Control of Major Accidents, the frequency of major
accident cannot exceed 1xX¥Qear at the in border of Seveso Establishment.
However,the Bylaw does not define any risk based criteria for LUP and refer to the
planning or other regulations such that allowable land use out of the establishment.

If Turkey follow risk oriented LUP approach, the risk of fatality of*Iger year for
an indvidual of the public could be considered as a risk acceptance criteria as in

certain EU countries. Moreover, subsequent principles and various specific criteria
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are must be constructed for the risk oriented approach e.g. the consequence

assessment of reqas defined effect endpoints [25].

Table 32- Recommendations

Topic Recommendations

- Generic distance approach used for around flamm

Generic Safety and explosive storage sites should be replaced by a

Distances by case assessment of Upjiéer Seveso establishmen
which are complex and bear high risks.

- In short term, fixed safety distances approach cbel
used to for LoweiTier establishments.

- The standardsriteria and guidance should be designg
Health Protection for the determination of HPZs that all local authorit

Zones can follow up and decide HPZs.

- Responsibilities for planning authorities should
Spatial Planning clearly defined in regulation regard to Article 12 of f
Regulations Seveso Il Directive.

- All spatial planning documents prepared for the o
term should contain clear provisions for Seveso
establishments.

- Exterded description of areas designated for Seveg
establishments should be provided in the environme

plans.

- The HPZs should be designated in the earlier ste
EIA EIA consent procedure, before operation.

Recommendations| - Preparation of detaileduglance on how to perforr
major accident risk assessment in the framework of

is needed:

To overcome the above mentioned issues and perform recommendatbies32)

the main effort should be given to establishment of regulatory policy and technical
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framework and designation of detailed and specific risk criteria which will have both

scientific and societal context.

This thesis recommends establishment of regulatory policy and technical framework
for risk informed LUP either by modifying the current practices or initiating purely
new framework. The recommendations established by this research can be used as

benchmarkor future modifications.

In summarize, to accomplish the proposed recommendations, comprehensive review
of the system for LUP around major hazard sites must be the first step and the
incorporation best practices defined and national risk criteria in deélsion
making is the second one taking into account particularities of Turkey.

This research contributes the first step. On the other hand, the thesis does not
recommend any approach or risk criteria and methodology for Turkey which is out of

the scope Pbthe current study. The EU experience indicates that there are various

approaches to risk criteria for the establishment ofinfkmed LUP. Moreover, it

had required comprehensive scientific and technical work to define these criteria to

reach more coparable, consistent and transparent decisions. Each Member State
had developed its own approach in LUP methodology, which directly depends on

legal, social, cultural and geographical aspects [9].

Although, this research makes preliminary comments on the
advantages/disadvantages of the different EU approaches for Turkey findings, the
researchers who want to study further on risk informed LUP in Turkey should focus
deeply on advantages/disadvantages of the different EU approaches for Turkey
and/or propose risassessment methodology and criteria in their studies by using the
information provided in this study taking into accoenbnomi¢ environmental and

social aspects impacts.
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APPENDIX A

TURKISH INDUSTRY

Following section presents timeost relevant sectors and establishments to Seveso I
Directive by wusing |ist of Turkeyobds Top
Istanbul Chamber of Industry, and storage of LPG and fuels sites.

It does not necessarily mean that these companies aex timel scope of the
Directive.

The logic behind the review of the list was that, the companies which took place in

Top 500 industrial enterprises are the leader ones in their sectors. Therefore, they
could represent the overall situation of the Turkishustd, which is expected to be
under the scope of the Directive. Howev
establishments are under the scope of the Directive.

Turkish Chemical Industry

The sector production includes petrochemicals, inorganic and orgaemicals,

fertilizers, synthetic fibers, essential oils, cosmetics and personal care products. In
addition, sector makes available basic and intermediate inputs to various industries as
intermediate goods and raw materials (70 % of the total productitime sector).

Rest of the production has been directly used by the consumers [61].

The industry employs nearly 200.000 people over six thousand companies
manufacturing chemicals. The companies are mainly located in the following cities:
Istanbul, 1zmir, Kocaeli, Sakarya, Adana, Gaziantep and Ankara. The chemical
industry is mainly located in coastal regions of Turkey due to the logistics [61].

Al t hough, there are many enterprises in
Enterprises in 2011, the majorigf existing chemical companies are small or

medium size business [61]
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Table33-Sel ect ed Che

mi cal Companies in the [

N

Industrial Enterprises [61]

Name of Enterprise Rank in
2011
PETKKM PetrokAi.mya Hol di ng 12
Aksa Akrili k Kimya San. A. k. *|28
Soda Sanayi A. k. 104
T¢rk Henkel Kimya Sanayi Ve Tl116
Akdeni z Kimya Sanayi Ve Ticar]|245
Ak-Ki m Ki mya Sanayi Ve Ticaret |333
Fl okser Tekstil Sanayi Ve Tic|349
Hayat Kimya 68
Koruma Kl or Al kal:i San. ve Ti]|405
Dow T¢rkiye Kimya San. ve Tic|483
Eti Soda | reaklm yYatz av é abBvaee NIti.g 219

* The satellitesmages of these companies are given

PETKKM Petroki mya

complex in Turkey that operates in Petkkrl i aj a

Aliaja compl ex, a

H dhle domlynigtegr#ted kpetroclhemicat h i s

complex in Kzmir. I

wi de range of petrochemi

phtallicanhydride, terephthalic acid, carbon black, synthetic rulaloeylonitryl and

caustic soda are produced. The total production of these petrochemicals meets about

30 % of domestic demand [62].

The textile sector is one of the welkveloped sectors in Turkey. Polymer production

related to textiles and the prodwuxti of textile chemicals have also developed

simultaneously with textile sector. Large plants for the production of polyamide,

polyester and acrylic fibers have been built. Almost all synthetic fibers are produced

by the private sector and synthetic fibeoguction is around 850000 tons/year [62].

Eti Soda A.k 1is th

e | argest soda factory in

750.000 tons/year. In addition to light and dense soda ash, refined sodium

bicarbonate and sodium silicate are produced at #siMplant [62].
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Aksa Akrili k Kimya San. A.k 1s a |leadi

nc
installed capacity of 308,000 tons/year, Aksa supplies the textile and industrial textile

industries in more than 50 countries. The Company has a 14% giabett share in
acrylic fiber production [63].
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Figure44-F|l okser Textile Company

Fertilizer, Pharmaceutical and, Paints and Coatic@®ipanies can be categorized as
subindustries of thechemical sector and major companies in that sectors are

investigated below.

Fertiizer pr oducti on is <concentrated 1 n seven ma
Bagf as, Toros G¢gbre, Ege G¢bre, Akdeni z G¢bi
all private enterprise

Table34-Fertili zer Companies in in the |ist of

Enterprises

Name of Enterprise Rank in 2011

KGSAXKktanbul G¢gbre Sanayi i A 157

G¢bre Fabrikalareée T. A. k. 207

Gemli k G¢bre Sanayii A. k. 232

BAGFBlandérma G¢gbre Fabri kal]?242

Toros Tarém San. ve Tic. A. |57
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Figure45-Kst anbul G¢bre Sanayii A
Kerfez/ Kocael.

Figure46-G¢ br e Fabri kalare T.HA. k.
Kerfez/ Kocael.i

Pharmaceuticacompanies are mainly located in the Marmara Region especially in
provinces of |l stanbul , Kocael i and Teki
infrastructure, ease of supply in packaging materials and technical personnel,
telecommunication and transportation facilities and the existence of a high number of
health institutions in the region. Turkish pharmaceutical companies manufacture a

wide range opharmaceutical products, mostly generic formulas [64].
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Table35-Phar maceuti cal Companies in i
Enterprises
Name of Enterprise Rank (2011)
Abdi Kbrahim Kla- San. ve T/|113
Bilim Kla- San. ve Tic. A. k]|129
Bayer T¢rk Kimya Sanayi Lt dj]195
Deva Holding A.Kk. 218
Pfizer Kla-laré Ltd. Kkti 278
Nobel Kl a- San. ve Tic. A. k|29
Santa Farma Kla- Sanayii A.|416
Ko-ak Farma Kla- ve Kimya S|435
Ec z a cBabxatkeer Hastane | r¢nl er i|451

Figure47-Bi | i m Kl a -
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Figure48-Pf i zer Phar maceutical Cor

The paints and coatingadustry hasobecomeone of the most dynamic sectors of the

Tur ki sh chemical industry wi t h t he de
automotive and marine industries: it produabsut 800 000 tons/year of paints and
coatings and is comprised of about 600 manufacturers, more than 20 of which are

largescale companies [62].

Table36-Companies in in the Iist of Turkeyod:
Name ofEnterprise Rank in 2011

Setak Kimya Sanayi 373

Kayal ar Kimya San. 324

Betek Boya ve Kimyal|l24

DYO Boya Fabri kal.ar|190

Mar shal l Boya ve Ve|271

Polisan Boya San. v|280

Kansai Altan Boya S|329
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Figure51-Dy o Boya Paint Company

Manufacture of Food, Beverages and Tobacco processing

The food, beverage and tobacco industry also has the highest share in household

consumption in Turkeywith 27 percent in 2010 [65].

Significant subsectors within the Turkish food and beverage industry include meat
and meat products, baked products, dairy products, fruits and vegetables, oils,
confectionery, alcoholic and nacoholic drinks, soft drinkseadymade food and

baby food [65].
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Table 37 - Selected Manufacturers of Food, Beverages and Tobacco processing

in Turkeyodos Top 500 I ndustri
Name of Enterprise Rank
(2011)
Unil ever San. ve Tic. T.A. k.|18
T¢rkiye keker Fabri kal arée A.|21
CocaCol a K-ecek A. k. 31
PHI LSA Philip Morris Sabancé36
A. k.
Ol tan Geda Mad. Khr . Kt h. ve|ld48
Konya keker San. ve Tic. A. k|49
BANVKT Bandér ma ViA.akni nl i Ye|58
Ak Geda San. ve Tic. A.Kk. 60
tay Kkl et mel er i Genel M¢der || 63
S|, TAK S¢t | reée¢nleri ALKk 67
Anadolu Efes Biracél ék ve Mal71
Abal eojJlu Yem Soya ve Teksti|72
Eti Geda San. ve Tic. A.Kk. 73
S.S. Trakya TYarjdnm Slaotheukm| kaaro p ¢ 76
C.P. Standart Géda San. ve T80
Besler Géda ve Kimya San. vel83
Bunge Géda San. ve Tic. A.k.|87
Keskinojlu Tavuk-uluk ve Dam?92
'l ker ¢i kol ata Sanayi A. k. 96
kenpili- Géda Sanayi A.Kk. 98
Tat Konserve Sanayii A. k. 100
Erpili- Entegre Tavuk-ul uk }]|103
Kayser. keker Fabri kasé A. Kk.|105
Penar S¢t Mam¢gl | er i Sanayi i 106
BEYPK Beypazar é Tar éms@aic, r A/111
K¢-¢kbay Yaj ve Deterjan San|ll7
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Figure52-Af yon keker Fabri

K

Figure 53 - Unilever i Dilovasi/Kocaeli
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Figure54-Tur hal keker Fabrika:

Manufacture of Cement, Glass, Ceramic and Soil Products

Manufacturer of Cement in the |1 st of Turke
expected to use of natural gas for cement manufacturers and substances and
preparation very toxic (i.e. hydrofluoric acid) manufacture of glass are the common

dangerousubsances under the scope of the Directive.

Table38-Ce ment Companies in in the list of Tur
Enterprises

Name of Enterprise Rank
Manufacture of Cement (2011)
Ak-ansa ¢i mento San. ve Tic.|66
¢KMSA ¢i mento San. ve Tic. A8
¢i mko ¢i mento ve Beton San. 160
Nuh ¢i mento Sanayi A. k. 166
Li mak ¢i mento San. ve Tic. A1l67
AKkkal e ¢i mento Sanayii T.A. k|186
As ¢i mento San. ve Tic. A.k.|216

Nuh Beton A. k. 221
Li mak Baté ¢i mento San. ve T/ 234
Ci mpor Yibitak ¢i mento San. 239
Adana ¢i mento Sanayii T.A. k.|251

¢i mentak Kzmir ¢i mento Fabri]|277
BATI ¢KM Batée Anadol u ¢i ment o291
Mardin ¢i mento San. ve Tic. 308
Konya ¢i mento Sanayi A.Kk. 349
il nye ¢i mento San. ve Tic A .| 367
K¢S Kahramanmar ak ¢i mento 381
Kkl etmel eri A. k.

Deni z|l i ¢i mento Sanayii T. A.|415
Bursa ¢i mento Fabri kasé A. k.|421
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Turkey is rich in ceramic raw materials suahfeldspar, clay, kaolin and quartz, and

Turkish ceramic raw material reserves are large enough to satisfy the demand. Most
Turkish firms have installed their own raw material preparatiotitiasi within their
facilities, At present 0 Tng rkaby.e A.ikk.e (vkei kCeacam Gr o
companies in the sector which accounts for approximately 90% of the annual
production in glass producing companies.

Ceramic industry is one of the fastest growing sectors of building materials industry
in Turkey.Eczacébaké (VitrA), Kal e and Ege Sel
sector [66].

Ceramic industry is one of the fastest growing sectors of building materials industry
in Turkey. Production of ceramic tiles (260 million square meters in 2011) and
sanitaryware (220 thousand tons in 2011) meet s the domestic demand and provides

a significant export capacity.

Table 39 - Manufacture of Glass, Ceramic and Soil Products Companies in the

l i st of Turkeyo6s Toges 500 I ndustri

Name of Enterprise Rank
Manufacture of Glass, Ceramic and Soil Products (2011)
Trakya Cam Sanayii A.Kk. 90
Pakabah-e Cam San. ve Tic. A.Kk. 122

Kal eserami k ¢anakkal e Kal ebodur S g 146

Eczacébaké Yapé Gere-1eri San. ve |152
Oyak Beton San. ve Tic. A.Kk. 252
Anadolu Cam Yenikehir Sanayi A. k. |257
Anadolu Cam Sanayii A.Kk. 193
Vitra Karo San. ve Tic. A.Kk. 213
Pakabah-e Eskikehir Cam San. ve Til 249
Kzocam Tic. ve San. A. k. 282
Ege Serami k San. ve Tic. A.Kk. 399
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Figure55-Kzocam Gl ass Manufacturi

Figure56-Ak - ansa Cement Factory By
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Figure57-¢i msa Cement Manufactur.i

Manufacturing , Pakabah-e GI as:cs

Figure58-¢ annakal e Ceramics Facto

Manufacturing of basic iron and steel, norferrous products metal products
Ferrous metals primarily consist of iron and varieties sbéel. Turkey is
predominantly a producer of long steel products which reached a production level of

21 million tons in 2009, constituting 82 percent of Turkish steel production [65].

Non-ferrous metals include mainly coppeduminum zinc, nickel, lead and tin,
which are used to make alloys, castings, forgings, extrusions, wires, cables, pipes,

etc., and used in a number of sectors such as agriculture, infrastructure facilities such
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as power plants, automobiles, railways, telecommunications, building, construction

and in engineering and chemical plants (Table 36).
These establishments are expected to use or storage dangerous substances:

- Substances and preparation which are very @sisydrofluoric acid, toxic as
ammonia, oxidizing as sodium and potassium nitrate, extremely flammable as
(propane, acetylene)

- Methanol, oxygen, and hydrogen
which are under the scope of the Directive.

Table 40 - Manufacturing of basic iron and steel, norferrous products metal

products in the |list of Turkeyds Top
Name of Enterprise (Rzac‘)nll;)
Erejli Demir ve ¢eli k Fabri ki7
Kskenderun Demir ve ¢elik A. 1|8
K-dak ¢eli k Bhakgm Tansagne Av (9
¢ol akojlu Metalurji A. k. 14
Kroman ¢el ik Sanayii A.Kk. 19
Er-Bakér Elektrolitik Bakér Ma|22
Bor-elik ¢elik San Tic. A. k|23
Tos-eli k Profil ve Sac Endg¢si125
Dil er Demir ¢eli k Endg¢gstri v (32
KARDEMKR Karab¢gk Demir ¢el i k|34
Kaptan Demir ¢eli k Endg¢gstrisi37
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Figure59-¢ ol akoj l u Metallurgy Fac

Figure 60 - Kromsan Steel Manufacturing Factory Gebze/Kocaeli
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